WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

7/20/23, 4:30 PM

LA

B

SERWRS

RAFRAPNY

b

Dy
TR

NPEHMYK

D]

0

FUREIA

BLPVRANTRS

bS

DN

TELNSY

o

MY

CEATY RAEREK

G

2R3y

Rt

[
o

841

3

29/51

https://patents.google.com/patent’/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1658 of 4945



7/20/23, 4:30 PM

QAIKEYME

TRIK

TRRHAN

AN

<

P

o

&y 2
% %
% Z
“en P
s, o}
z g
n
iy z

FENS

TERAY

RRSREEY

=

AONBYGIREN TR TKESCOAKEYM

RSO

A TLAAKR

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

RS

30/51

https://patents.google.com/patent’/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1659 of 4945



7/20/23, 4:30 PM

a8
N

SENTRTKERCOAIEY

3

CLBINEY

g8

A

Gy

s

WENTRTKE

A
YRR
%

3

3

SN

£

$EA
SRS
ARG

BGRE

LGAR
GABGR

i

FFGETA

TR

RS

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

R R

<

QY

et

S 08

%3
R

e

T

%

$e3X

™

31/51

https://patents.google.com/patent’/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1660 of 4945



7/20/23, 4:30 PM

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

i

%

Z

3

% A
%o & p 7
% % 75 # %
& G A by &
P i 2 o 3
Z = = 2
24 53 7 A
v Z Z
i : o i
1 7 A
s %l 2, il
w,.m ) %5 -
./ ek E ,M\
e 4 i
st 3 b .7
g O Z B %
2 % w\\.\\, %t ww
w3 - e
A ey [
o 4 2 &% i,
e Z. <3 s food
wi oy I’ 4
@ Fec R s
Y w5
$/ s m i Wit
= 5 @
o A 4
i 54 5
mo e
o o %4 s
4y %
y im' R Eiad
sa T o F24
o 4] it s

g 73
“ <
4 frn
p-4 Z

32/51

https://patents.google.com/patent’/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1661 of 4945



VRFLINAWNS

<,

RAPFV

P

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

RS

i

i
“
pesd
P4

1%
o

ML

7/20/23, 4:30 PM

33/51

PGR2026-00039
Biocon Ex.1002
Page 1662 of 4945

i

NN SREET
SGINVRRGT
o
L

¥

b
5
o

AT

SRR

https://patents.google.com/patent’/W02023075506A1/en?0q=W02023075506A1



7/20/23, 4:30 PM

STRENTRTKESCOAIKE

REG JHE

RTINS

TR

Mg

KU PRDVYE

%
¥

TBSROTRARS

SRR

LR

IRVERY

TRESCORIKE

¥

SIRORENY

DRSNS

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

13,

A S

o

MMl
AAER

&
&

34/51

https://patents.google.com/patent’/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1663 of 4945



7/20/23, 4:30 PM WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

SORMTRVTY

LASE, DIBAN NUEEE, | (AWEHWEPTIWARDRNRPHINGYE
DIBGT BSITE 14 GLAUTEATER S EQIFIRSCEDFUVETIREGRLL RPN

DA BNE AR ovond

CERUIPNESTAL PRSIV RTINS PR TNRNAYR

RS

P ENVFFORARRNARRERCLY

YTEGETVA LGSR TN TR TRESCOAIKE

AN

G the other hand, inthe case of wild-type human PH2G, in the case of wiid-type hurman PH2D, on the other hand, it was reporied that the enzyme sctivity
changes depending on the cleavage position of the aming aoid residue Ineated 38 the Clerminus, Human PHZE mutants that are more stable than wild-type
hurran PH2EO were prepared by substituting the aiphas helix of the firs, and these mutants showed a different aspect of the interaction between the
substituted aiphachelical domain and other secondary structures of PH20 than wild-type PH20. - s characterized by having a cartain level or more of

enzyme setivity regardiess of the position of the erminal cleavage.

i addition, in the present invention, the expression of recombinant human PHZ0 or @ variant thereof was improved by using 8 signal peptide of another
protein showing 3 high protein expression level In animal cells, rether than a signal peptide unigue 1o huran PH20 or a varan thereof.

crposition secording to the present invention replaces the M1 to T35
33, humsan growth hormone or human serum Characterized in that it

cfuded in the phanmaceutice

Acoordingly, in another aspect, the PH2D varant
wild-type PH20 signal peptide, and human Hyaluronidase-d {Hyalt) ot the N-ten
exunprises a signal peptide derived from aibumin, preferably a signal peptide derived from human growth honmone having an amino acid sequence of

MATGANTSLLLAFGLECLPWLOEGSA according to SBG 1D MO: 2 as shown in Table §, an aming acid sequence of MIKORVTFISLLFLFSSAYS according to SBG
i R0 3, or 3 signsl peptide derived from numsn Hyalt having the aming acid sequence of MAAHLLPICALFITLLDMAQS according to SEQID NG 4 but i

not imited therets,
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Ameng the PH20 variants inciuded in the pharmaceutical composition according to the present invention, the varkant with xHis-tag attached 1o the C-
terminus was named MM, and the variant without Sxiis-tag was named HP. In addition, the matured wild-type PH2G (L36-8480) with 3 SxHistag atisched
L0 the Coiarminus was named W, and the metured wildtype FH20 {L36-Y482) with no S2Histag and the Oerminug cleaved next 1o Y482 was named WT. B
is named HW2.

HP4S (SEQ I NO: 44} modeled the protein structure using Hvalt (PDR 1D 2PES) (Chao et al, 2007), a human hyahuronidase whose tertiary struciure was
known, and then analyzed the alpha halix & of humnan PH20. it is a variant of humen PH20 inwhich the aming acid sequence and the aming acid sequence
of the junction of alpha helix 7 and sipha heliz 8 are substiuted with the aminge acid sequence of Hyall, the N-erminus is runcated at F38, and the &
terminus is fruncated at F488.

The pharmaceutical composition according 1 the present invention cortaing at least 30 units/mi of PH2G or variants of PHID, preferably 100 to 20,000
units/mt., more preferably shout 150 to 18000 units/mi., still more oreferably 1,000 to 16,000 units/mL. units/mi, most preferatly 1,506 15 12,000
units/mi.

Brugs included in the pharmaceutical compasition acoording o the present invention inclusde protein drugs, antibody drugs, smal! molecules, aptamers,
RNAI, artisense, AR {chimeris antigen recepton-T Aemativaly, ceil therapy agents such as CAR-NE (Ratural Killer} may be exempiified, but are not limited
shereto, and not only commercially available and used diugs, but alse drugs currently in clinical and deveiopments! stages may be used.

Preferabiy, 8 protein drug or an antibody drug may be used as the drug,

The "protein drug” included in the pharmaceutios] composition according 1o the present invention is a drug that is composed of aming acids and exhidiis a
therapeutio or preventive effect on & disease through the activity of a protein, and refers to a drug composad of proteing sther then antivody drugs. ),
therapeutic enzyme, hormone, soluble receptor and i3 fusion protein, insulin o7 its anslogue, 8MP (Bone Morphogenetic Protein), EPO {erythropoieting and
piagma i may be seiscted from the group consisting of serum derived proteing and the fike, but Is not limited thersto,

The cytokine included in the pharmaceuticst composition according o the present invention may be selected from the group consisting of interfaron,
irperleukin, colony stimulating factor {C8F}, tumar necrosis factor {TNF), and tissue growth factor (TGP}, Howsver, it s not iindted thereto, and therapeutic
enzymes inciude beta-glucocerchrosidase and agalsidase bela, Bul are not Himited therelo.

Cytokines and sirnitar products, such as Opeelvekin, Peginterferon Beta-1s, Pegiladecakin, Rezpegaldesioukin SAR 444245, GQ-208-2¢, Dekavi],
Nemvaleukin alfe, Efavaleukin aifa, Efineptakin aifa, Onfekafusp alfa, Bikkafusp alfe, Lerodaicibep and the ke may be exemplified, it are not timited
therets,

A soluble receptor included in the pharmeceutical composition acconding to the present invention refers to an extracelivier domain of the recestor and &
fusion protein thereot refers to a protein in which the Fo region of an antibody is fused fo the soluble recepton. The watergoluble receptor is a water-soluble
form of g receptor 1o which a figand associated with s disease binds, 2 form in which an Fo region is fused 10 & TRF-g watergniubie reosplor {e.g, @
product named Fianercept and a simiiar form) and & VEGF watarsoiuble receptor Fo region fusion form (Aidercem, Conbercest or OPT302 product and
gimilar formy, CTLAE Fo region fusion form (for example, abatacept { Abatacept) or Beistacept {products with ingredient names and similar forms), forms
inwhich the Fo region is fused to interleukin receptors (for sxampls, products with ingredient nemes cailed Rilonacept or inbaldoapt} and similar forms),
forms in which the Fe region is fused to the LFA3 receptor {8.g., products with the ingredient name dlefacept and similar forms), and signal regulatory
protein siphs that interacts with CD4A7. | SiRPaipha) in the form of Fo region fusion {e.g. Bvorpacept, Ontorpacest, or TTHE22 and similar forms),
Sotatercept, Products with ingredient narmes such 85 Dalaniercept, Acszicoicept, or Dazadalibep and sirmilar forms thereof may be exemplified, but are not
firvsited thereto,

Hormones inciuded in the pharmacsutical composition according 1o the present invention refer to hormones or anaiogues thereof injected outside the body
for the treatment or prevention of dissases caused by hormnne deficizny, ete., human growth hormone, estrogen , Progesterone and the ke may be
exempiified, dut arg not fimited therets,

Plasme-derived proteing included in the pharmaceutical composition sceording 1o the present invention are proteins present in plasma, and mean Both
those extracted from plasma and those produced recombinantly, and inciude fisrinogen, vor Willebrand Faotor, albumin, thromibin, Fif (Factor 11}, FY (Factor
W, Pl (Factor Y, VT {Factor Wil FIX (Factor £, FX {Factor X) and £ (Factor Xi} ), ete, may be exempiified, but are not limited thereto,

The antibody drg inciuded in the pharmaceutical composition ancording to the present inverdinn may be a monocional antidedy drug o7 3 polveiona

antibody drug,
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The monocional antibody drug according o the present invention refers 10 8 protein inciuding & monacional antibody snd a menocional antivody fragment
capable of specifically binding to an antigen assoclated with & specific disesse. A monociona! antibody also includes a double antibody, and a protein
including a moncclonal antibody or & fragment thereof is used to include an antibody-drug conjugate (ADC).

Antigens sssncisted with specific diseases inciude 4188, 574, integrin, activin, amyicid belg, sngiopoietin 1 or 2, angiopoiatin analogues 3, B B call
maturation antigen {BUMA), Bosil activating factor (RAFF), B7-M3, complement §, CCRE, CCRE, CCL11, ODE, CD3, D4, CB6, CD11s, CB16A, D19, £D20,
Ch22, ChRS, CD27, Ch28, Ch3Y, CDA2R, CO23, ONIE, OD4N, ©D4R, OD48, CD4Y, CDRZ, ODES, CDEZ, CO7T, COYE, CBT74, CO73L, CREG, CDINS, 00123,

CI 34, CIr1 66, CD26Z, £D278, CO319, CLAE2E, Carcinoembnyanic antigen {CEAY, CERE Claudin-18, o-Met, C&F1, L8F-1 recepton, CTLAL, DLLS, EGF
Receptor, Hemnphilia Factor, Fo Beceptor, FGF23, Folate Receptar, G032, Slucoearticoid-induced THNF Recaptor {GITR), Glypican 3, GM-CSF, HERD , HER3,
Hepatooyte Srowth Factor (HGF), interferon recemon, Interferon gamme, IgE, K8F-1 receplos, interlewidn 1, Inferieuldn 2 recepor Interfeukin 4, interleukin 4
regeptor, intereuidn 5, Interieukin B receptar, berlenkin &, interlaukin & receptor, interieukin §, interteukin 12/23, Intereukin 13, Interleukin 174, kerieukin
17 recepior 8, Interleukin 23, Interleukin 37 receptor, Interieuidn 36 receptor, Lymphocyie-activation gene 3 {L.AG3), Lymphooyts Lysyl oxidase homolog 2
{LOXET}, mesathelin, mucin-t, mucind g, nectin 4 (Netind}, neree growth facior {(Nerve Growth Factor, NGF), OX40, Proprotein Sonvertase Sutsilisin/Kexin
fype % (PCSKS), PR-1, PR-LT, Fhospholipase C, RANKL {Receptor activator of nuclear factors kappa B ligand), tyrosine-protein kingse transmembrane
recestor (RORT), sialic acid binding igdike lectin 15 {Sigiec-t 5}, transforming growth factor beta { Transiorming growth fector beta, TOFB), THHT (Teell
innunareceptor with immunogiobuin and TN domain), Tosll immunaglobulin and mucin-domain comtaining3 (Tine3), tissue Tissue factor, tissue factor
pathway inhibitor (TFR, TORP-2, wmor necrosis factor {TNF), thymic stromeal lymphopoietin {TSLB}, large Colony stimulating factor 1 receptor {CSFR),
wascular endothelial growth factor (VEGF), VEGF receptor and von Willebrand Factor (WWF) may be exermpified, but are not iimited thereto. |

in addition, proteing including monocional amtibodisg and monoclonst antibody fragments against antigens related 1o specifio di bif resitispenific
antibodies, and sntidody-drug conjugates may be exemplified by the following drugs, but sre not limited thereto;

Proteins containing munoclonal antibodies and moncclonal antinady fragments include ADG 108, BUIGT, LYGNGDST, trelumab, Utnmilumab,
Bebteiovimab, Aducanurmab, Bafinezumab { Bapinezumab), Crenszumah, Donanemad, Gantensiumab, Lecanema, Solaneaumal, Mesvacumab,
Evinacumab, Enoblituzurmal, Omburtamab, Belimurmaly, lanalural, Tebaksrmab, Bertilimurnaly, Mogamulizuamab, Leronli Leronlimab, Siplizumab, Forelurmats,
Muromonan-2D3, Otelixinumab, Teplizumab, tbalizumab ), Tregatizumab, Zanctimumak, ftolizumah, Flalizumab, Inebilizumab, Tefasitamab, Tositumomab,
Gerelizumal, Ofstumumab, Riuximab, Ublituximal, Yeituzumals, Epratuzumab, Basiliximab ), Declizumab, Verlitumaly, Luiizumab pegol, retumumab, Bl
1206, Lintuzumab, Derstumumab, Peizar Feirariamab, GEN3GT 4, isaluximab, Meragilaman, CI-114%, Bleseiurnab, Dacetuzurmab, Iscalimah,
Lukaturnumab (Lucaturmumab), Mitezalimen, SEA-CD4D, Sotigalimab, SAREST344, Tegoprubart, Depirolizumal pegol 131 Apamistanab {131} 131~
Apsriistamab), AQ-176, Ligufalimab, Magrolinnab, Alemtuzumal, Crizanlizumaly, inclacumal, Cusatuzumab , Gleclimab, Milatuzumab, Galiximal,
Carstuximab, Adecatumurmab, Eptinerzumab, Erenurnab, Fremanezurmab, Salcanezumab, TETD0T, ZL-1211, Zolbetuximab, Qnariuzumab, Eculizumab,
Porelirnat, Ravdimad, Lacnctuzurnaty, PO-G350324, AMB-051, Axatilirnal, Cabiralizumab, Emactuzumaty, BAZGTY, Ipilimumab }, Quavoniimab,
Tremalimumab, Zaliprelimab, Cetuximab, Depatudzumab, Fuluxinmab, Imgatuzumah ), Matuzumab, Modoluximab, Necitumumab, Nimotuzumab,
Baniturnumab, Temuzotuximeb, Zalutumumab { Taidumumab), ME-2060, Batociimab, Nipooaiimab, Rozanolixizumab, Burosumat, Farletuzumal,
Dimeuximal, Dinutuximab bela, Maxitamab, BAMS-086158, Ragifiimab, Bimsilumab, Lanzilumab, Mavrilimumab, Mamilumab ), Otilimab, Plonmarlimab,
Codrituaurnat, Margeiuximab, Pertuzumab, Tragtuzamab, HMBB-001T, sart Patriiumeb, Seribantumab, Duligotuzumal, Fickatuzumab, Rilcturmumal,
Alornfilimal, Anifrolumaly, Emapal Emapalumab, FR22S, Ligelizumab, Omalizumab, Ciagumumab, Balotuzamab, Fighumumal, Gantumad, TYeprot
Teprotumumab, Bermekimab, Canabdnumab, Sevokizumab, Briskinumab, Ustekinumahb, Annukinzumab, Cendakimab {Cendakimab), Lebrilizumats,
Tralokinumah, Brodalemal, Bimekizumals, ixekizumab, Seoukinumab, Brazicumab {Brazikumab), Guselkumals, Mirdkizumals, Risankizumab, Tidrakizumab,
Namolizumab, imsidolimab, Spesoiiman }, Pascolizumab, CBP21T, Dupiiumab, Depemokimab, Mepolizumab, Reslizumab, Benralizumab, Clazakizumah |
Giokizumab, Siltuximab, Sindamaly, Ziltivekimab, Levilimab, Sariiumab, Sstralizurmab, Satralizumab Tooilizumah, Hubax-dL8, Abituzumab, Favezelimab,
Figniimab, G8K2%21781, leramiliman, INCAGNO2285, Relatlimab, Simty Simiuzumab, Abagovomab, Oregovomsah, Tanezumah, BMS-085178, GSK31749%8,
INCAGMET G40, vuxniimab, Rocatinlimab, Tabolimab { Tavolimab, Telazatimab, Vonlerolizumab, slirocumab, Bococizumeb, Ebronucimah, Evolocumak,
Frovoe Frovocimab, Gnigericimab, Tafolecimab, Bostarlimab, Balstilimab, Camvedizumals, Cemiplimab, Geplansimab, MEDIBGRE, Nivalimab,
Bambrolizumab, Penpuiimab, Pidilizumab, Proigofinal, Petifaniimab, Sasaniimab, Serplulimab, Sintitimab, Spartalizumab, Tistelizumats, Toripalimak,
Ezzbeniimab, Zimberatimab, Mezslizumab, Avelumab, Cosibelimab, Sugemalimaby, Dureslumab, IMC-001, Envainlimab ), Subratoxumab, Dencsymalb,
Fiigvertamab, U318, Blofuzumal, NIST793, BMS-086207, Domvanaiimah, EOS-448, Rtigilimab, Ocinperlimah, Tiragolumab, Vibostolimah, Surzebiclimahb,
Cobolimal, Sabatolimab, TGB2618, Concizumab, Merstacimab, Adalimumal, Gelimumab, Infliximab, Certolizumal pegal, Constumumalb {Conatumumals),
Tigaturuman, Terepeiumab, Gatipotuzumab, Cabiralizumab, Bevacizumab, Brolucizumah, Ranibizumah (Ranibizuman), Hinvacimal, lemcumal,
Ramucirumal, Caplaciznimab, Atriiumab, Etrolizemab, Vedolizumab (Yedolizuman), inteturmumed {nietumumalby, natalizamab (Matatizumab), and the like,
bt are not limited thereto,

Bi/muitispecific antibodies and antibody-like proteing include DSPIG7, ROTT22280, Cinrenafusp alfa, GENT042, Rozibatusp alfs, GEN1T044 Sbrindatamal,
GENT47, Flanatamab (Flranatamab), Linvosellamab, Teclistamab, Epcoritamab, Glofitamah, Mosunetuzumab, Sdronexiamab, Flo Flotstuzumah,
Vibecotarnal, Catimexomatl, Citisatamab, TAK-186, Telquetamal, Ubamatamal, NYG-111, MPE Emfizatamab, HPNE3S, AFMI3, Binstumomab, 1ISB1442,
CRO107, AFM24, Amivalaman, MULAT29, 818001, Emicizumab, Mim8, Senocoutu Zenccutuzumah, Zanidatamab, Tibulizumab, 81101, Vobarilizumah,
REGNESEE, HXG0S, Cadoniiimal, Vudalimal, EMB- 02, RO7247669, Tebotelimab, 1BI318, AZD2835, AZD778Y, ROT121661, Ivonescimab, IBI3ZZ, £5101,
GENTO4G, PRS-344, Erfonriiimab, F3118, Vintrap Bintrafusp aifa, HBOB36, HLXZ0T, NM21-1480, Quoralizumab, BIRIS020, Faricimal, Yanucizumals,
Navixixizumah, BI302, sto., but is not limited thereto,

Antibody-drug conjugates inciude naptumomas estafensiox, belantamab mafodotin BS- 7300, MGCHTE, plvekimab suniring, praiuzetamsh lsviansing
{Praluzatamal raviansing), Coltudimab raviansing, Denimumimab mafadotin, Loncastuximab tesiring, ibritumomab tiuxetan, Inno Inotuzumab ozagamicin,
Epratuzumab-oys-tesiring, Moxdumonmab pesudsto, Brentuximalb vedotin, Semiuzumab 0zo Gemtuzumsh ozogamicin Vadastuximab taliring, $T1-5129,
FOR4S, Lorvotuzuriash mertansing, Poletuzumab vedotin, usamatamal laviansine {Tusamitamab ravtansing), Telisotuzumal vedotin Rovalpituzumahb
tesirine, Depatuxizumak mafodotin, Farletuzumab sctenibulin, Mirvetuximab soraviansine, ARNTES, Trastuzumab deruxiecan, Trastuzumab duscarmazing,
A165, Trastuzumal emtansine, IP303c, MRG02, BRC-1001, SHR-ATBH1, Disltarmab vedotin, Pertuzurnat zuvotolimed, Patriturmash Deruxtecan, Anstumab
ravtansine | BMS-086148, Enfortumal vedotin, NBE-002, MRGO0O4, ABRY-2373, Sacluzumal Govitecan, and the Hke, but are not limited therstn.
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The coment of the antibody drag in the pharmaceutics! composition according to the pesent invention is 5 to 500 mg/mi, preferably 20 o 200 mg/mi,
more preferably 100 10 150 mg/mi, most preferably 129 4 18 mg/mi #t may be. for example, about 110 mg / mi, about 120 mg / mt, or about 130 mg / mi.

The polyclons! antibody included in the pharmacsstioal composition according 1o the present invention is prefarably a serum antibody exdracted fram
piasma, such as immwune globufin but is not limited therelo,

in the case of a small molecule compound, it can be used withowt limitation 35 long as & is a drug thet reguires a rapid effect for the purpose of prevention
or yreatment. For example, anthanaigesics of the morphing family can be used (Thomas st al, 2009}, In addition, when used a3 & treatment for tissus
necrosis caused by anticancer drugs, i can be used alone or in combination with antidote drugs, Vinna Alkaloids and Taxane drugs {(Kreidish et ai, 2018),

The pharmacautical composition or dosage form acoording to the prasent invention i charaoterized by inciuding a surfactant, particulardy @ polokames
baged surfactant. Poloxamer is 3 nondonic surfactant that has been certified as a GRAS {Generally Recognized as Safe Substance) by the US FDA, and is
kriowrn 0 Bave no adverse effects sven at an administration doge of 3g per day for acule chest pain. (Zarrinia] et al, 2020} Poloxamerbased surfactants
arg known to have anticancer effects, ams also used as components of hydrogels, 3nd are added at a concamration of 8.1 13 1.5% during crli culture 10 free
cells from air bubbles. B alse serves o protective role, In addition, the poloxamer-based surfactant has & structure shown in Formula {1) or Formuls (23, and
is compnsed of polyethylene nxide (polhy-F0) and polypropylens oxide {poly-P0), each B0 ohain and PO chain R is named by the compositional content of
The mass content per moleculs of the EQ chain is 10% 1o 80%, and the mass per miclecule of the PO chain s selected in the range of 950 to 4000 Daitons,
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in the formue {1} and formata (2, x hes @ range of 210 130,y is 15 1o 87, preferably x is 10 1o 80, v is 20 to 40, maore prefevably x is 10 ~80, y has a vaiue of
20 10 40, most preferably w has a valug of 38 and y has 3 valee of 28,

Prefershiy, poloxamer 188 may e used as a poioxemerbased surfactant, nut is not limited therets. Foioxamer 188, alsoe cailed Pluronic F6B, refers o s
case where the EQ chain content is 80% and the molecular weight of the PO chain is 1,750 Daltons. in this case, the molecuiar weight is 8,750 Daltons. The
eritical miceiie concentration (CMC} of this poloxamer 188 is known to be $.04 mb {~0.03%). This is a figure that far exceeds 0.0068% and Q.0012% of
polysorbate 20 or polysorbate 83, which are gimilar nonionic surfactants,

Poloxamer 188 is used in several types of antibody drugs and protein drugs, For exampie, 3.05% for Enspryng™ {Company Roche), §.02% for Bazyva™
{Company Roche - Sobi, Sweaden}, 4.05% for Hamlibra™ {Company Rochs), 10.15% for Banyelza™ {Company Y-midbs), It is used a1 §.8% for Orenciz™ {BME},
£.12% for Muwig {Octaphsrma), and $.2% for Accretropin {Cangene} {(Strichiey & Lamberi, 2021}

The concentration of the poloxamer-based surfactant, preferably poloxamer 188, in the pharmacewtical compasition aceording o the present invention is
0.001% 10 1.5% twiv), preferabiy 0.01% to 1.0% {wrv), more preferably is 0.02% to 0.8% (w/y), mogt preferably 0.05% to 0.5% (w/v), but is not limited therets,

i one agpect, the present invention relstes fo a pharmaceutical composition comprising @ hyaluronidase end a poloxamer based surfactant without a drug.

in addition, the pharmaceytics! composition according 15 the present invention may further ingiude one or more substances selected from the group
consisting of bulfers and stabilizers.

The buffer included in the composition according 1o the present invention can be used without Hinitation ag long as it provides a oH of 410 8, preferably B
7. and the buffer is malate, formate, or citrate. {citrate), anetate (acetals), propionate {propionate), pyridine {pyridine), piperazine {piperazing), cacodylate,
succinate, 2-N-morpheiinoiathanasul 2-(R-morpholinaiethanesulfonic acid (MES), histiding, Tris, bis-Tris, phosphats, ethanclamine, carbonate, 2-
sthanesulfonic acid {piperazine-h M-bis{Z-ethanesulfonio acid), PIPES), imidazole, BISTRIS propans, BES (N N-bis{2- Une seiscted from the group
consisting of hydroxyethyi}-2-aminoethanesulfonic acid), MOPS {3-{R-morpholing) propanesulionic acid), HEPES (Hydroxyethy! piperazine Fthane Sulfonic
acid), pyrophosphate, and tristhanctaming The above is preferred, and o histidine buifer such as L-histidine/HC or an aceiate buffer is more preferred, but
is not limited thersto.

The concentration of the bhuffer may be 0.0071 1o 200 mbd, preferabiy 1 1o 30 mM, more preferably 5 10 40 mid, and most praferably 10 fo 20 mibd,

As the stabilizer in the composition acaording to the present invention, any material cormmonly used in the art for the purpose of protein stabliization can be
used without limitation, and preferred examples include carbohydrates, sugars o hydraties thereof, sugar aiconols or hydrates thereof, and aming acids.
COne or more selected from the group may be used,
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Carbohydrates, saccharides or suger alcohols used as the stabilzer include trehaiose or it hydrate, sucrose, ssccharin, glveeral, erythol threitol, zylitol,
arabitol, ribitol, mannitol, snrbitol, galactitol, pushitol, iditnl, at least one selected from the graup consisting of inositol, bolemital, isomalt, maititel,
polyghyeltol, oyclodextrin, hydroxyoropy! beta-oyciodexinin and glucoss,

The aming acid is giutaming, glutamic scid, glycing, lysing, lysylivsing, leucing, methioning, valing, sering, selenomethioning, citrulling, arginine, asparagine,
aspartic scid, omithine, isoleucing, taurine, theaning, threonine , Al isast one sslected from the group consisting of tryptophan, tyrosine, phenvialaning,
profing, pyrolysine, histidine, and alanine, but is not limited thereto, and methionine may be preferably used.

The concentration of the sugar or sugar asicohn! used as a stabilizer in the pharmaceutical composition according 1o the prasent invention is 0.007 o 500
mibd, preferabiy 100 to 300 mM, more preferably 150 to 250 mbd, most preferably 180 10 230 mM. And, specifically, | may be about 210 mb.

i addition, the concentration of the smine acid used 33 3 stabilizer in the pharmaceutical composition scoording fo the present invertion is 1t 100 mi,
preferably 3 to 30 mb, more preferabiy § to 25 mb, most preferably 7 1o 20 mb4, Specifically, it rmay be about B 10 15 mbd.

i one emnbodiment, the pharmaceutical composition acoording 10 the present invention containg 80 to 350 my/mb of an antibody, such 85 an anth-HERZ
antibody o7 immune checkpoint amtibody, 100 to 20000 units/mib. of 3 PH20 variant, 0.001% 10 1.5% {w /v} of & poloxamer-based surfactant, 0,001 to 200
mt of higtiding suffer providing & o of 5.5 £ 2.0 and 10 10 400 mM of aotrehalose, optionally 1 1o 56 mb4g of methionine. can be further included.

i & more specific embodiment, the pharmaceyticsl composilion according 1o the present invention cortaing 124 £ 18 mg/mi. mg/mi. of anti-HERZ
antibody or imenune checkooing antibody, 1,500 to 12,000 units/mi of PHIG variant, 4.1% 10 8.5% (W/ ¥} of the poloxamerbased surfactant, 14 to 30 mdd
histidine Guifer providing 3 pH of 5.5 £ 2.8, 180 to 220 mM aatrehsinse, optionsily further comprising ¥ to 15 mdM methionine, cande,

The pharmaceutical compasition acoording o the present invertion may be administered by intravenous injection, suboitaneous injection, intramuscular
injection, intraperitoneal injection, endothelial administration, topical administration, intranasal administration, intrapetmonary administration, intrarectal
edriinistration, stc, and suboutansnus administration through subcutaneous injection is preferred. Preferably, it is more preferably wsed in the form of an
irjectabie formulation for subcutaneous injection administration,

Accordingly, in another aspect, the present invention provides a formulation containing the pharmaceutical composition secording to the present invention,
preferably a formulation for subcutaneous administration.

The formuiation for suboutaneous administration is preferably an injectable formulation, and may be provided in a ready-to-njection form without an
edditional dilution process, and may be packaged in a pre-filed syringe or glass ampeie or plastic container, i may be included and provided in a wearabis
devics or an auto-injector,

Wearable device is aiso called wesrable injector, and West, Fnabie injections, Ypsomed, Welbe! CD%, Servel Products such 33 Subouject, Fitan Medical, and
Soncebor may be used as exampies, but are not limited thereto (Wearable Injentors, 2019,

in addition, the present invention refeles 1o s method for ireating a disease using the pharmaceutios! compasition or fonmulation eccording Lo the present
irneention.

There is no particuler limitation on 8 disease treatable by the phermacsuatioal composition or formulation accerding to the present invention, and thers is no
fimitation on @ diseass reatable by @ drug used in combingtion with PH20 or a PH2G variant according 1o the present invention.

Diseases that oan be treated with the pharmaceutical composition or formulation according to the present invention inclide, bt are not fimited i, cancer
and auiohvnune dissases.

Cancer or carcinoms treatable with the pharmaeeutiosl compaosition or formuiation seeording Lo the present invention is not particdanty imited, and
includes both solid cancer and hematological cancer. Bramples of such cancers include skin cancer such as melanoma, iver cancer, hepatocelilar
cargcinoma, slomach cancer, dreast cancer, iung cancer, svarian cancer, bronchial cancer, nasopharyngest cancer, laryngeal cancer, pancrestic cancer,
biadder cancer, colorectal cancer, colon cancer, eamvios! cancer, brain cancer , prostate cancer, bong cancer, thyroid cancer, parsthyroid cancer, kidney
cancer, esophageal cancer, biliary tract cancey, testicular cancer, rectsl cancer, head and neck cancer, cenvical canoer, ureter £ancer, oelansarcoma,
neuroblastorma, ivroesarcoms, rhebdomyosaronma, astrocyloms, neursbiasioma and nerve it may be selected from the group congisting of gliomas, b iy
not limited thereto, Preferably, the cancer that can be reated with the phammaceutical composition or formilation of the present invention may be selected
from the group consisting of gastric cancer, colon cancer, breast cancer, lung cancer and renal cancer, but i3 not limited thersto.

Autsimmune disesses reatable by the pharmaceutics! compasition or formulation according o the present invention include rheumatoid arthritis, asthma,
psoriagis, mdtipie sclerosts, aflergic rhinitis, Crohn's disease { Crohn's diseass, ulerative colitis, systemic lupus srvthemeatosus, type | dinbetes,
inflammatory bowe! disease (B0 and atopic dermatitis i may be, but is not limited thereto.

in addition, the present invention provides & methed for tresting a disesse, characterized in that the pharmaceuticsl composition or formuiation acoording
5 the present invention is administered to a suniect in need of treatment, and additionsily, the pharmaceutics! compaesition or formutation according to the
present invention is used as an agent Tor the trestment of 8 disease. it provides a use for manufaciiring.

Unless otherwise defined, technicel terms and solentifio lenms used in the present invention have meanings commeonly understood by those of ordinary skilf
irs the art (o which this invention belongs. in addition, repeated descriptinn of the same technical configuration and operation as in the prior art will be
amnitted.

Hareinafter, the present invention will be described in more detall through exampies, These examples are only for flustrating the present invention, and i
will be spparent 1o those skilled in the art thet the scope of the present invention is not o be construed s being mited by these examples,

Exarmiple

Example 1. Formulation development stabiliy test of trastuzumab subouteneous injection formulation containing poloxamer 188
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Ag shown in Teble 6 below, five types of trastuzumab subcuteneous injection formulations were prepared. Fonmuletions 1 1o § commonly contain 120

myg/mi. of trastuzumab, 20 mb histidine/histidine-HC! {pH 5.5}, 210 mb rehalose, and 2000 units/mi. hysluronidase. Consi

sts of. As hysluronidase, HP4S

was used in Formulations 1 to 3, and wildhtype recombinant PH20 [fHuPH2} was used in Formulations 4 and 5. In addition, 10 mbd methioning was
included except formulation 3. As a surfactant, .04% Polysorbate 20 was included in Formulation 1 and Formulation 4 and 8.2% Poloxamer 188 in
Formulations 2, 2 and &,
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i arder to confirm the stabiiity of each of these formulations, the following analysis was condunted by dispensing at interysls of G, 1, 4, and 7 days sfter

staring under harsh conditions of 40 4 2 ° £ and 60 3 5% relative hurnidity (RH) did

3. Content measurement using a spectrophotometer

Changes in protein concentration released during the stabiiity period were anaiyzed specirophotometrically. After diluting the sample with distilled water to
a concertration of 0.4 mg/mi, the absorbance of the protein 8t 280 nm was measured using a spectrophotomater, in Tabie 7, the relative content was
eupressed based on the first test date.
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mig, Investigation of the impurity ratio of trastuzumah using size-exclusion chromatography
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For gize-exclusion chromeatography analysis, Shimadau Prominence’s HPLC gystern, TSKege! G3000SWXL (7.8 X 300 mm, 5 ur) and TSK guard column (6.0
« 4.0 mm, 7 ) were used. As the mobile phase, 0.2M potassium phosphate {pH 6.2 containing 0.25 M Potassium chivride was used. dnalysis was
performed for 35 minutes by sppiving an isocratic separation mode with & flow rate of 08 mi/min The sample was diiuted with an analysis solvent 1o have
& fingi concentration of 10 mg/mi, and 20 pl was injecied ime the HPLE colurnn, and the abeorbance of the column eluate at 280 nm was recorded, The

impurity ratic of Trastuzumab was calcuiated from the HPLE chromatogram and is shown in Table 8,

AN AN R s ok B SRS

S Agaregate B CEERATE 02K R 60AEW) hawy
SECHBL o : .

Pty of Tractinenabiy s : ks
Test

a3t NS SRR T3
fornwsiahon ¥
Tast

832 i D38 : S0 433
favrnatation 3
Tast

xR ¢.a8 (.83 DS
formuiation §
Test

(S &Rt QRY
fonedation 4

Tasut H

2il. IEX chromatographic measurements for Formedations 110 3

Far EX chromatography analysis, Shimadezu Prominence's HPLC system, TSKge! 0M-STAT (4.6 x 100 mm, 7 pr and TSKge! guard gel CMSTAT (3.2 mm
L2 % 1.5 om) were used as colymns. Mobile phase A is 10 mb sodium phosphate (oH 7.5) and mobile phase § is 10 mb sodium phosphate {(pH 7.2)
cortaining 0.1 Nalll. Analysis was performed for 85 mimaes with @ linear concentration gradient of 0 3o 30% mobile phase B at 2 flow rate of 38 midmin
The sample was dilied with mabile phase 4 to a final concentratinn of 1.0 mg/mi, and after injecting 80 sl of the sample inte HPLE, the absorbance of
the column eluate at 280 nm was recorded. The monomer ratio of trastuzemab was calouiated from the HRLC chromatogram and is shown in Table 3.
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Iz, Determinstion of Insoluble Particuiates for Formudations 110 5

try grder (o mnasure insoluble particulate matter, T mi of the sample was dilited to 30 mi. in 2 measuring instrument, and measured by the method
deseribed inthe Ganeral Test Methods for inadiating Agents, and i shown in Table 10, Genaral Test Methods for Injactables The criteria for the ingoluble
particsiate test should be less thap S000 particles of 10 um or more (NUT 10 um) and less than 800 particles of 25 um or more (LT 25 um).
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mind, Measurement of hyaluronidase sneyme activity for Formulations 110 8

Microwmrbidirnetric 3ssay method for measuring enzyme aotivity is a method of measuring the degree of formation of aggregates by eombining hyaiuronic
anid remaining in the resction solution with acidified alburrin {BSA) by absorbance. Hyaluronio acid is hydroiyzad by hyaluronidase. The amount of atbumin
bound decreases and the absorhance decreases. Riiute BTH (Sigma) 01,2, 5, 7.5, 10, 15, 28, 30, 55, o7 50 unitymi. a5 a standard and prepare each whe.
The sample was diluted to 100K, 300X, 600X, 1200X, 2400K with enzyme diluent buffer (20 mdd Trig HCY, pH 7.0, 77 mid Natl, 0.07% {w/v} bovine serum
aibuming and prepared in each tubse. 18 a new tbe, dikde the 2 mg/mib. hyaluronic acid solution 10-fold (o a concentration of 8.3 mg/mib. so thet the volume
of each tube is 186 pl. 60 pi of the sample containing hyaiuronidese was added 10 the dilited hyalwronic acid solution, mixed, and reacted at 37° C. for 45
mirnes, When the reaction is finished, 30 sl of the enzyme reacted in 3 9G-well plate and 250 pl. of acidic albumin solution are added to each wall, shaken
for 10 minutes, and absorpance is measured 1 GG nm with a spectrophoiometer,

The test resuits for each formulstion are presented in FIG, 1.

iy view of the results of Exampie 1, in the five formulations, thers was no significant change in sub-visinle particles, content, purity, or charge variang, 50
there was no difference in the stability of the antibody in sach formulation. Howevey, inthe case of the poloxamer 188 8.2% formulation, compared 1o the
polysorbate 20 0.04% formudation, ther: was no significant difference in the stability of the antibody, but the hyahuronidase enzyme activity was much
higher and maintained for 3 fonyg peried of time,

in addition, when the initis! hyaiuronidsse enzyme activity was the same, the HP4S-containing formulation showed more enzyme activity than the rtHUPH20-
contalining formustation.

Example 2, Formulation development Severe siability test of hyalwonidase slone formulation

Experiments were conducied o investigate the stabiiity of hyaluronidase alone formuiations without other drugs. Hyaiuronidase alone formulations were
prepared as shown in Table 11, and changes in anzyme sctivity wern confirmed as shown in Table 12 under harsh conditions of 46 2 2 ° C and 680 £ 5%
relative hurnidity.
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As shown in Table 12, & was confirmed that the enzyme sctivity was weli maintained in the pH range of 5 o 7 similarly in the case of Formudstions 6 and 7,

Example 3. Formulation developrment: longtenm stability test of hyaiuronidase slone formadation

An experiment was conducted 1o investigsie the long-term stabiity of a single formulation of hyshuronidase not mixed with other protein therapeutiog,
Hyalumnidase alons formulation {Formuiation 8 was prepared with 2,000 units/mL Hyalronidase (HP48), 10mdd Sodium phosphate, 145mM Nall 10mM
Methioning, 89.1% Human serum ainumin, 8.02% Polysorbate 88, pH 7.0, Appearance, pH, osmolality, endotoxin conters, steriity, ingoluble foreign matter
{particulate matter, visible), insoluble particulats matier, subvisihise), potency {encyme activity}/identity test Potenay/identity), exiractable volume
{Exiractable voiume), and container-closure integrity {Containerciosure integrity) were checked,

Example 4. Formulation development: stability test of trastuzumab subcutaneous injection formulation for sach type of surfactant

As shown in Table 13, trastuzumab subowtaneous injection formulatinns were prepared for each surfactant type and conceniration, and the stability of sach
formugtation under harsh conditions was confirmed, Fach formuiation containg 120 mg/mi. trastuzumsb, and is composed of 20 mi histidings histiding-HQl
{pH 5.5}, 210 mbd trehaioses, 10 mibd methionine, and 2000 units/mi hysluronidase. Hyaluronidase was used HP46. Formulations -1, 92, 93, and 3-8 are
formuistions in which 0.005%, $.01%, 0.1%, and .2% of polysorbate 20 are added to the above Basic compasition, respectively, and formutations 1041 and
18 -2, 10-3, and 10-4 are formulations in which polysorbate 80 is added 2t 0.005%, 0.01%, 1.1%, and 0.2%, respectively, and formulations 111, 11-2, 11-3,
and 11-4 are it is 3 formulation in which poloxamer 188 is added at 0.008%, §.01%, £.1% and 0.2%, respectively,
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The stability of sach rastusumeab subcutanesus injection fonmuiation deseribed in Table 13 was confirmesd under harsh conditions of 46 3 2°C and 80 £ 5%
relative: humidity. Content change is Example 1 a. i was measwrad by the content method using a spectrophotometer and described in Table 14, For the
ehange on the IEX chiromatography, Example 1 ©. it was measured by the IEX chromatography method and described in Table 15, Changes in hyaluwronidase
enzyme activity were degoribed in Example T &, As measured by the hyaluronidase enzyme activity method, i is described in A {Formulation 93, 8
{Formutation 103, and © {Formuistion 11) of FIG. 3 | In the case of Tabie 14 and FIG, 3, the change in aotivity was describad with the content or enzyme
ackivity of 0 day as 100%.
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&3 shown in Table 14, thers was iittle change in the content of each formulation. As shown in Tabie 15, 8asic variants increased during the accelerated
iitity period, b there was ne difference between gach formuietion, Looking st this, it was found that there was no difference in the effect of each
formulation an the: antibody, 3, the hyaluronidase enzyme activity showed a degreass in activity 33 the content of polysorbate 20, which is a surfactant,
ircreased in formulation &, and the remaining formutations 10 and 11 showed an incresse in the content of surfactant and enzyme activity There was no
decrease in in the case of formuiation 10 including polysorbate 80 and fermuistion 11 inciuding poloxamer 188, hvaluronidase enzyme activity was well
maintained despite the increass in surfactant content compared to formuietion 8 inciuding polysorbate 20, .

Example 5. Formulation development: stability test of ocrslizumab subtitaneons injection formulation

Ag shown in Table 18, subnitanecus formulations of Orrelizumab were prepared and the stabilty of 2ach formuiation under severe conditions was
confirmad, Bach formuiation contains 30 mg/mil. of oorefizumab, and is composed of 20 mi sodium acetate (oH 5.5}, 106 mi trehalose, 85 mb sodium
ehicride, and 2000 units/mi hyaluronidase, As hyaluronidase, HPES and rHuPHEO wes used, As surfactarss, 8.04% polysorbate 24 and 4.2% poloxamer
128 were used,
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The stability of sach serelizumah suboaneous infection forrmuiation described in Table 16 was confinmed under harsh conditions 0f 40 22" Cand 66 2
&% redative humidity, Content change is £xampie 1 3. #t was measured by the content methed using 3 spectrophotmeter and described in Table 17, Forthe
change in the content of the main fraction on size-exciusion chromatography, Example 1 & Size-exciusion chromatography (size-exclugion
chromatography} was measured and described in Table 18, Changes in hvaluronidase enzyme activity were described in Example 1 e. As measurad by the
hyaluronidase enmyme activity method, it is desecribed in FiG. 4 | in the case of Table 17, Table 18 and Figure 4, the change in activity was descrined with the
eantent or anzyme sctivity of 0 day 83 100%.
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As shown in Tables 17 and 18 the content of each formuation was meintained without significant change. As shown in FIS. 4, t wasg confirmed that the
hysluronidase enzyme antivity was maintained at 60% of more when poloxamer 188 was used as 2 surfactant, and when poiysarhate 20 was used, 40% or
more enzyme activity was maintained. there was, Looidng at this, although there is no effect on the antibody for each formulation, it seems that the
Forrmuation using poloxamer 188 affects the stability of hysiuronidase enzyvme activity, There was no significant difference between HP48 and rHuPH2E.

Exarmple 5. Formulation development: stabiiity test of rituximab subcutaneous injection formuation

As shown in Table 19, subcutaneous formulations of Rituximad were srepared and the stability of each formulation under severs conditions wes confirmed.
Each formudation containg 120 mg/nd. of riiedmal, and is basizally composead of 20 mid sodium acetate {oH 5.5), 106 mdM trehaiose, 85 mbd sodium
chioride, and 2090 units/mi. hyaluronidase, Az hyaturonidase, HP4S and rHulPH20 were used., A5 suriactants, 3.04% polysorbate 20 and 0.2% poloxamer

158 were used.
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The stability of sach rituximab subnutaneous injection formulation described in Tabie 19 was confirmed under harsh conditions of 402 2 Cand 80 £ 5%
refative humidity, The content change is fxample T A, o was messured by the content method using a spectrophotometer and described in Table 20, For
the change in the content of the main fraction on size-exclusinn chromatography, Example 1 B, Size-sxciusion chromatography {size-exciusion
chromatography} was measured and described in Table 21, Changes in nyahuronidase enzyme activity were described in Example 1 e As measured by the
hyalworidase emzyme activity msthod, i is deseribed in FIG. 5, In Table 26 Tabie 27 and Figure 5, the change In activity was described with the content o
erEyme activity of § day as 100%.
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&z ghown in Tables 26 and 21, the content of each formuistion was maintained without significant change. 5, when using poloxamer 188 as & surfactant, it
was seen that the hyalumanidase enzyme aclivity was maintained gt 20% or mere, and when polysorbate 20 was used, it was reduced to 20% or less. could
see that there is Looking at this, although there is no efiect on the antibody for each formuistion, it seems that the formulation using poioxamer 188 affects

the stability of hyaiuronidagse enzyme activity. There was no gignificant differsnce between HP4S and rHuPH28,
Example 7. Formulation development: siability test of nivelumes subcutanecus injection formulation

Nivolumab subcutaneous injection formulations were prepared 85 shown in Table 22, and the stebility of each formulation under severe conditions was
confirmed, Fach formudation comtaing 25 mg/mi of nivalumab, and is basically composed of 20 mM sodium acetate {pH 5.5}, 106 md trehaiose, 85 mid
sodium chioride, angd 2000 urits/mi. hyaluronidase, As hvaluronidase, HPAG and rHuPH2 were used, As surfaciants, .04% poiysorbate 20 and 6.2%

poloxamer T8E were used,
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The stability of sach nivolumab subeutaneous injection {ormulation desoribed in Table 22 was confirmed under harsh conditions of 40 2 2" T and 80 3 5%
relative humidity, Content change is Example 1 2. i was measwead by the content method using a spectrophatometer and described in Table 23, For the
change in the content of the main fraction on size-exciusion chromatography, Exemple 1 B Size-exciusion chromatography (size-exclugion
chromatography) was measured and desoribed in Table 24, Changes in hyalumnidase enryme activily were deseribed in Example 1 e. As measured by the
hyaturonidase enmyme activity method, i is deseribed in FiG. 6, tn the case of Table 22, Table 23 and FIG. §, the changs in activity was described with the

eantent or anzyme sctivity of O day as 100%.
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Ag ghown in Tebles 23 and 24, the content of each formulation was maintained without significant change. 8, when Poloxamer 188 wasusedas a
surfactant, the enzyme activity of hysluronidase HP46 was maintained at 60% or mare and the enzyme activity of hyaluronidase rHuPHIZ( was maintained
ab 0% or more. In the case of using Rail 20, b was sbserved that the enzyme activity of hyaluronidase HP48 was mainiained at 50% or more and the
enzyme sctivity of hvaluronidase rHuPHIG was maintsined st 30% or less. Looking at this, although there is no effent on the antibody for each formulation,
it seems that the formulation using HP4G and poloxamer 188 affects the stability of hyaluronidase enzyme activity.

Example 8, Formulation devalapment: stability test of darstumumab subcitaneous injection formulation

&s shown in Table 25, subtuianecus formulations of Daratumumab were prepared and the stabiiity of each formulation under severe conditions was
confirmed. Each fonmiation containg 80 my/ml of nivelumab, and is basically composed of 20 mM sodium acetate {pH 5.5}, 106 mM trehalose, 85 mi
sodiun chiords, and 2000 units/mi. hyaluronidase. As hyaluronidass, HP4S and fHuPH20 were used, As surfectarts, 0.04% polysorbate 20 and $.2%
poloxamer 188 were used.
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The stability of each darstumumab subcutansous injection formulation described in Table 25 was confirmed under harsh conditions of 43 2 2 Cand 60 ¢
% relative humidity, Content change is Exampie T 2. 1t was measured by the content methoed using a spectrophotometer and describad in Tabis 26 Forthe
change in the content of the main fraction on size-sxciusion chromatograghy, Example 1 B. Size-exsiugion chrometography {size-exchusion
chromatography} was measured and described in Table 27, Changes in hyshsronidase engyme sotivity were described in Example 1 &, 85 measurad by the
hyaluronidass enzyme activity method, it is described in FIG. 7 | In Tabde 26, Teble 27 and Figure 7, the change in sctivity was desaribed with the coment or
enzyme sctivity of § day a5 100%.
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As shown in Tables 26 and 27, the content of each formulation was maintained withowt significamt change. 7, when Poloxamer 188 wasused as a
surfactant, the enzyme activity of hyaluronidase HP4S was maintained at 80% or more and the enzyme activity of hyaluronidese rHuPH20 was maintained
2t §0% or more, In the case of using Bait 20, it was cbserved that the enzyme activity of hyaluronidase HP4S was meintained st $0% or more and the
enzyme activity of hyahwronidase rHuPH20 was maintained at 50% or less, Looking at this, slthough there is no effect on the antibody for sach formulation,
it seerms that the formulation using HP46 and poloxamer 188 affects the siabiiity of hyaluronidase enzyme aotivity,

Example 9. Formulation development: stability test of pembrofinurnah subcutaneous injection formuiation

As shown in Table 28, suncutanesus formulations of Pembrolizumab were prepared and the stshility of each formulation under harsh conditions was
confirmed, Each formuiation containg 25 mg/mi of pembroiizaunmed, and Is composed of 20 mbd sodium acetate {pH 5.5), 106 m trehslose, 85 mid
sodium chinride, and 2000 units/mi hysiuronidase. As hyaluronidase, HP46 and rduPH20 were used. As 2 surfactant, 9.2% poloxamer 188 was used,
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The stabllity of each pembrolizumab suboutansous infection formuiation described in Table 28 was confiimed under harsh conditions 0f40£ 2" Cand 66 2
5% refative humidity, Changes in hyaiuronidase enzyme achivity were described in Example 1 & &g masgured by the hvaluronidase enxyme activity methed,
it is described in FIG. 8. In the case of FIG, 8, the change in activity was described by setting the content of each 0 day or the enzyme activity 10 160%,

& it can be seen that when poloxamer 188 is used 55 8 surfactant, the enzyme activily is maintained at 40% or more regardiess of the type of
hyalworidase.

I gumimary, in the cage of antibody protein drugs, when hyaluronidase and surfactant are changed, there i no effect on the antibody for each formulation,
but formuletions using HPA4S and poloxamer 188 have 3 significant effect on hyaluronidase enzyme activity. B seems 1o have an effect that makes it
possible o maintain stability,
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sgral iy

kY

o, diafiltration, SPTFE, and depth it ation ix ebtuined frons the

i

att, and the prg

vivye fration step.

{8813 I owe ombodiment, the purificaion process conprises a

sxchange

shromatography step, and one o nuwe of the fllowing stepy contriifugation, wicrfilivation,

e

TEE, virgs inactivating, aifinity chruanatography, anton c:\a:imug ehro *‘\atswm;‘h\\v.\ s

terastion shromatography, mivedasode chronatography, wlvs

0

viras filirstion, and depth Hlration, and the proparstionos

o from the omion exsi:;mggﬁ

i v ekt the puritication procss

step, and owe or move of the followdng steps: ventifogs

3

THFE, vivos inactivaiion, sffinity chromatography, oo exel

ingd-mody cheomamtography, vhsalilration, dualilivation, SPTEE,

vires filtratton, and deptl Sltration, and the proparation is oldained from the anton exchangs

hromatography step, In ove o eny commprizes hydrophobie

fnterastion ‘ﬁhi'{}ti\‘ia'ii}g‘ta;‘ TWosten lowing steps centrifugation

TEE, wirgs wsotbvation,  afftmdy  ohvvmstograpby,  calion ovchangs

- o exvchange clyomatography, «hmode chrosvatography, shivafilivation,
diaﬁiimﬁ'is}n, SEUEE, virus Hilration, and depth flivtion, snd the preparation is obtained from

the hvdrophobiv interastion chramatography step, In ony embodimeny, the purifivation process

somgaises & mbadymods chvomatogrephy st md one ov more of the Tollowing steps

gation, wdorafifiragon, TFF, vings inag

TR

ation, affinity chromatography, catton exchange
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shrommtography, anion exchange clvomatography, hvdrophobic nteraction chiromatography,

b

e
gparstion is

uitrsiiivation, diafiliration, SEYFFE, irus filiration, and depth fluation, and e pre

shtained front the nuxad-mode chromatograph

{3 Lo one e;z;‘mdi*mazs‘i, the method disclosed horety further commprises adding & sabilizer

o the § S e op rnove selsciad Fron an srning actd,

an anti-oxidant; a chelating apest, w hptd or p lipid derfeative, a salt, & polymer,

1 prodein, a sufactant, and & walst-misaible soesolvent,

{8034]  Inone ombodimens, the protein that can bewsed in the method dise

1o smbodiment, the wootein 15 suy one of

stanercept, aflibercent, adalinnanab, epostin alll osiin alfi,

amab, blinstonmomah,

,,

of the conditioned AEX interraadiate poot ar controlied

{8015 shows the phstabilin

rosun termparsture (URT) o the astay of B

JoRES] Flgure 2 shows the UF BF poot p¥ {4 and conductivity (B stebility af CRY inthe
assay of Bxampla t

18817}

3

pre 3 shows the pHLAY and condustivite (Y wability of stavercept forondaned

SAY solutiont in the assdy of Exanple L

(00881 Figure 4 sho ntol HMW post UV I

qeeration i bufferad and bulfendres

formudations upon pH adjustment of the VF pool

3

{8818 Filgure & shows fowr mwfactuning opttons {Qptions &0 fiw pH adinsting and

§§'§§}2§}:§ Figure & shows %HMW of the aflibsroept composttions prepared using the foaw

[8021]  Fiowre 7 shows the % aoldic peak of the adalinnunab ormulations at 4 °C withog
fFrandport mreasired by CEXHPLC m

JO03Y Figure ¥ showsthe

R

£

seidie posk ofthe adalimomab formmlatons at 40 witltiransport

CGHPLC i1 Exampls T

shows the %% aeidie peak of the adabmuanady Romulations o 28 70 without
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franspost measured by CEXGHPLO i Bxanple 7
JBO34] Flaurs 10 shows the Yo acidhe peak of rhe adalimumab formulstions st 35 °C with
fransport nreasared by

ey

v
&
<
v
P
/‘
po
o
poa
]
bl
o

seak of the adadinumad formadations

J
poo8

v formedationy 5t 40 %0 witho

psx

o asdalimoonad formalativas gt 470 withoot fransport

SHFLC R mpif:

14 shows FMWs of the adaiimumad feemulations st 4 %0 with

TSRO

e 7.

measured by SF

{80251 Frgore 15 shows HMW: of the sdalimonad oraudaions an 3890 withow trsnspon
msaswred by SE-HPLO in Example 7.
{80381 Tlawe 16 shows MW of the adalinnanal forsadations ¢ 25 90
mesisnred by SE-HPLO i Bxample T

{0311

e 17 shows HMWs of the adalivnamab frwuiations gt 80 °C without transport

Z

mersured by SE-HPLC in Hxam ;:ir:f 3
BR32] Figwre 18 shows MMWs of the o
HPEC in B

(8033 Froure 19 shows thegount of gl s

measuresd by 8

ssasared by MEFL in Exampls 7.

{0034}

uraah

ot

20 shows the commt of 1 M subevisible pactioles B Gy adalin

3 by MEUD Example

it

fumulat

8

{38 Figwre 31 shows the count of 25 @M saboeisiBde particley in the adafisnuwmalb

formdations measared by MFLUn Bxample 7.

Datailed Besormpiion of the bevenbian

§

100381 Discloved hessdv are methods formabing stable protedn eompositions, & wa
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G 1t abowi £.30 In some embodimenty, the Gapel pH s about 43, aboat 4.2 about 3.4, abod
1.6, abowt 4 & about 3.0, aboutt 3.2, about 54, about 5.6, sbout S8, abvwt 60, abom 82, sbowt

G, gbond 0.6, about S8, or abot 7.0,

BT As used berein, the tevm Saboul.” when used w0 modify 8 partivedar valee v range, i

undersiood toomean that there ean be vanaitons it s given value or tang

pereent, g, within 10 porcent, 3 percsnt, 4 perteny, 3 pargent, ¥ petosns, or |opercent of the

o

stated value o vang

{80411 Inone embodiment of the misthody disclosed Reven, the pH adiusting step woarried out

asing o PN adivsting agent In ony smbodinteny, the ol adjusting agent 18 an acid, by ong
sebodiment, the ol adiusting agent Ixa base, fn one embodiment, the pH adjusting agent iz s

bufler,

{0842]  foove ebodiment, the pH adingting apest it anastd. Ao scid may be used for adiusting

the gl of the proparstivs 1 the tseget pHUis Tower {or more goidic) than the pi of the préparation

pag

Typicallv, acide that ave novoric and do nat e v affect the protein {og, adversaly affedt

¥

the stabifite of the protoan) aay bo vsed g8 pH adpuating agerds. Tn one embodiment, the avid is

an ingrganic acid, o snother embodiment; the acid is an arganie sold, Nonfinuting exanples of

1 include sostic aoid, adipic acld,

alginie and, ascorig a::‘;{‘iq ARpArte Ssi berrene aulfonie aci oacid, honte aeid,

wts

nphorsalfinne acid, oiine and, « seigd, Rormio actd, glntamic acid,

hydrobrmic adid, vdvory sohds {_is:eius:%is:g sipha, beta and omeus hydrogy

aid, lactie soid, malic sold, methanesulfonic agd, i, p‘ximsgisiws o ackd, propiovie goid,

sulfrie sond, sulfonto sond, ransoxamio ackd, and tavtane aobd, I sone embodiments, the acid is

factiy seid, sulfurie acid, po ;};}§0§23¢ &

gamega hydrogy acidal, o byaburonic asd. Beosomse prefarved em ‘wkizwem\ the agid 1s faotie

acid, hydvosy

g alpha, beta and omsga hydro
431 Dvoneombodinmen, th i & B ahase A base wmay be used for adfieing
{08431 Inoneesrbodimend, the ol adiosting agant 13 abase A base may beoused for adiating

the pH of the preparation 1 the tanw

an inorganic base, 1 ~mbodiment, (e base I v orgaai

>x that may by oused for adiosting the pH of the prepa
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anpntum carbonaty, disthanolaming, ealotans hydvoxide, sthanolaming, besiune, meghunineg,
podydusine, potassipnshydronide, sahiva Horrbonate, sodium borate, sonhium carbonste, sodivm
fovdrosside, and watharduning, Iy ons snbodiment, the bass is polassiun nedronide o seudium
vdronide

{dady Jutfors may beadded o the

preparatt y fgvget wh & bufter wpieally

ceanprizes Do chiomica) spesiss th g iR prstonation stake e, an aad

16 & property of buffer snd measures how well a imfx‘m maini

capacity of & bullsr mohude the concenraion

concentration, the higher the butfer capacity. bt addition, buffors generally oxbibit & baffer

¢8 iui ANEE 1

o

4
i

w18 approximast fung) phwnt around the g

e aotd 1 ¢

form. Forexamphy the pKa of an S, and anacetate

spd range of approsieately sbout pH 3 8o

{8045)  Gonerally, buffees that sre nontosio and do pot asbegrsely sffecy the stalnlity of the

prodein {o.g, adversely affent the

of the protemn) say by used 33 pH adjusting agenis,

N

Buffers waeful for adjting ;f.i' of wroteln preparations are well known o the

Buffers in

art, e, A Gulde for the '{’ra?p( vatton and {

Yoy, B,

cchs Corprvation { ulations,

Journal of Pharmacsoticad Soencds 106TIRT33 2017 Nonlimiting *cmmi‘iu of fadters that

may be esed foradiusting the pH of the praparat

oate Buffer, carbonate buf¥

ssorbate buffer, bor
HEPES baffer, MOPSE bultsy,
histidine buffer lactate butfer, phosphate buffer, suscinate bufte

tariose buffer,

100451 I some ombodiments, the pl adfusting sgentis a balfer with fow buffer capacity, This

may beachivved by, 2., using a buffor ata pi within ii“:{"itsati‘iet’cagﬁa.ci‘@-’ rats o the buffer but

%

buller {eg, alg phin %dt;sg eater than

iy a bl at a condentsaiion of from

the baffer). fnvome embo

2 0 20 mM and ata range o the butfer. In some ernbodiments,

the ol addiosting ag froom 2 om0 10 oM and & pH within

&
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n fu som smbodiments, the pH adiusting agent is & budliy

b

he taefler capacity range of the buife

ata pHY outside thy butfer capagity range of the buffer. In some swboslinus

o outsic

i PERE R SRRy Y
L ORUETHEFHGE Slvg

by some enthodisments, the method disclosed beretn firther comprises conventrating the

€ Dreparation o 8 trget conanration. B one ambodiroon, the conconirating Slep s

carriod v befors the Haal UF DF operation, o one sbodinmeny the eonvomrating slop fs arvied

out befors the pH sdiusting dtep. In one embodinsat, the

B

curried out aflsy

H adiusting stop and bafore the Spal UF TP <};;>er;az‘§s‘.ssz. Inones

heveln further connprises flst congentrating the progein in the preparation 1o an biennediste
soncenirstion befors the Hual UF D cperation and further concentrating the profein teon tavget

o

congentration after the fasd UF OF operation. The target concontration 8 86 o near the

congentration of the prodein irohe composition obtained from the fapl UF DF

4

{80481 Proteins piay b doncerttaied using methedd nows i tha

sasthody that may beoused B conventrating protelas iiclode olivafiliration, cone

3344
)

mombrane convsnirgtors (e, cothidose mondrane conceatrators) with & centrifugal foreg,

sdralvais against & water al >soz‘b%n§,g; yateria . Salting out {ug.,

untng wmnseesiens setfate), aad shromaic nethods {e.g., sive exvlusion chromats

NS I some endhodiment, the trget concontration of

{he copentration of the proteln n the coaposition sinained from t

some ambodimenty, the o1 soncsniration of the conge

shout T mgdmb o abowt 336 mudml, frow sbout

from about 10 mgiml to

vou 200 mgdmi, front she sl 1o about

200 mpiml, 1o about 204

ey
beg

il from s

o Trony abogt 80

i}
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out 208wl from

e

{rom alyrig 8

about T8 mml o sbout 2

gL, from about

ket ahoud 300 e 1. o shout 200 medml., fron abwwat 138

by bt 2 Lot abunst 200 mgdml, from about 160G

Lt abowt 2008 .t b

200 mghmi, from show 180

o aho 2

or from ahout 180 mgimb

ariranion of the Condentrating sle

curvbodiments, the farged oo

sl ot 30 mgdml, abou 40 mgfndl, sbo

sbout 68 mgfmb, ahout 70 mpfel, sbowt TRy

i mgiml sbout 83 mgfmi, about 106 mgfml, shout 10 medn i.-_, ahogt 120 mgfmb, ghawt 130

peg

., about 180 mgdmk, about 130 mgfmb, sbout 180 mgfmb, abom 170 myf

‘I

. abiout 200

mi, abont 80w

etk

§'§§{§§{§'§ athods disctosed heveln, the prepar

the pH

~

sing the protey of inferest and ong o move

is achius i sample conopt

a prowess, Provesses S punfying @ protemrof fnders

process steps frovg oo a5t i the Saal porified protste and typlealis i

revenvering the protein frofm howt cells

&

filtration

i

thods, and steps iy pusitving

madfor fhration methods

o

hncinsets, the purification process comyst

one or more stepy o centnfugation, micrafiltation,

CSETRR )L alalilie

28
.-~
=
1
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¥

I some embodiment w dhisclosed hevein, the prepasstion of

N

1 adjusted is obtmined from a purification process that compeises one or wove of the fullowts

&

,.,

atapss centrifigation, microfilivation, ‘}"angen\;t::a? Flone Filtratton {TFY

e

Y einux frach '»-"aii_in.s,}ﬁ

aity Shromstography, cation oxg chrorsak

chromstonrsphy, anfow oxchang

hx-‘d:mp%mi}ic teraction  chromatogrsp mived-n wliratihvation,
afiiration, single pass wngential How ity n{s‘a’ FEYF: tofr, and vives fitration,

v some smbodiments; the praps feh ad v obtained front g

purification process that comprises cp and one or more of the following szt@p:\;:

sentrifogatton, microfiliration,

shromatography,  cafion  exchaags

s

bydrophobie  fateraction s:,’.3\1‘0&)?&?&&;;’?1;}

mived-mode  chrovutogrsply, wlvafibivation,

pass wangential Sow s LSFTRF Y and de mizii

X

digfiliva a's(m, Si

o, and whersd

¢ preparation is obig fittration step.

fin seone enbodimants, the preparation of which the pH iy adjusted s obtadnad from a
wehange chromatography sep and one of wave of

migrofiiration,

5-*
=
b
2
-J
25
.
&
Z
%
b

on exchings shromatography, hye

aphy, wlrafilation,  disfilive
depth {iliration,

o exchange ohix

graphy slep ix the

¢ proparation s obained from the catton exg chromaow

io
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{80581 hrsoene endhodimsnty, the proparation of which the o ix adjusted ix.obtained fronv a

purtfication process that comprises an muon exchange chrnmatogray

N - b o

the fllowing stepy centrifugation, mioroll

fratiomy, Tangsaial Gon (TFFL virus

inacuvanon, atfiniy chromatogaphy, catlon exchangs chiaiography, bydrophobie Imarzetion

chromnatcgraphy,  mixed-mode c%‘umm?a\%x‘;z;}hyg utteatiliration,

step of the

v,,.,

s Trown the aniont exchange chromatograpty

By ication PG

882 Ty sonurembodiments, the ¢ of which the oM is adiusiad s obtunad from a

He interaction shromasto

g}u‘;‘ific&itic;n'i rocess that somprises @ hydrop iphy sie:;s and g of

u {TEFy,

syore of the folloeing steps: contrifogation, svorofifivation, Tany

virus wactivation, affinity Cromatography, cation exchange shromatograpby, anlon exchange

o

shromatography, mixed-mods  chromatograpby,  whrafilieation,  disfliration,

ngsntial fow Gliation {SPTEV), depth Glration, and vires fhirafiony, and whersin the

2

chromatography step. In somw

veraciion

e fordrophobiy tntoraction dhromatography stop s the pew

d the prépasstion v obtalued frem th

ges
s
ﬁ
‘,
w
=
b
44
=
o
72
g
e
1'.»4

& hvdrophobis
R R SR S R

91 Insome cmbodimnts, ation of which the pil i

sk

that vomprisss a mix

s clrorsloprapne siep ¢

purification

following stepst centrifugation, micrdilration, wl Flow Floaton {TFFY virus

tnactivation, zﬁ‘}'}sﬁf._&;‘ chvomstography, cation exchange chromstography, snion exchange

ﬁr

chimmatogeaphy, bydrophobiv fnteraction chrontainraphy, altrafilration, disflation, singd

pray angantial Teve Slratiig (SPTEE), depth filvadion, and virgy Blivabion, and

eparation is obtained ooy the mixedade chromatograply step In some smbodiments, the

mixed-mode shromatograpby step is the ponulil o the finad step of the pudification
sod the preparation is obtgined from the mixed-mnde chromatopraphy step.

iy some a;nimé.ix:‘;mis, the prepavation of which the ol ix adbusted iy obdwivad fromoa

purification process that conyrises g virus Blrstion stop sud ong or vure of the Tollowing steps:

T
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vivus wactivation, afinity chromatography, catiov exchange chromatography, anton sxch
chromatography, hydrpdedic interagtion chrmamtography, amd mixedeamode chrot

ohit the praparatises is obinped frowe the vivus Blivalion step. T soms smbodt

&
=
Sy
=
;:7
#,
‘-"/

dop of the aification procssy and the proparatioy {s

chistned Fromethe vives filration step. I some embodiments, the virus Hhvation slepis the finad

el
peets

step of the purificstion progess and the prepavstion Ivobumnad fFom ths vives Mivation step

sad i oblained from s

o smbodiments, the praparatin

b3

TaeR & orlion ©

/R ot ange

mastivation,  aff
chromatography, hvdrophobie interaction chromatography, mivedamode chrovwtogrsypdy, and
virng ﬁimi‘ifm.,‘ and whereln the prepatstion v obiained Tom the cation exchange

smbodivents, the

the wation axchange chromatowr

o3 s obtained from a

{80731 Inosomne ombixhiments, the proparation of which the pH s adis

op and owe or mors of

purification progesy that comprises an anion exchange chromatog

the foflowing  stepsr vings  inachvatwy,  aflinity  chromatography,

clromatography, bedrophoble interotion chromatography, mixed-mode ¢ i}i\‘-‘t?fe‘ii’i?g)”&p%}}»" sud

P

virs fltvstion, and whereln the preparationns abtained fronthe 2 ehromatonrsy

>,..

ne embodinments, the mion sxchange chromasi

o

st of the paritivation provess and the preparation i oblined o the anig

a3

chromatonraghy st

Bty

(BT Isome ombodinents, the prepsvation of tedd iy obtained from a

pmagitfization process that comprises.a hydrophobis interaction chromatography step and one o

arapdiy, amton exchange

<

more of the following stepss ving Inaotbvation,

c-in-s;ssfsmtegra phy, ¥

phy, amd viras

erastion

NI

i obtmned frony ibe fvdrophobis w

WO Hersiion chvoms

sw gnd the preparation is obinined

of the parification pr

frrnn the hydropholde interagy

BHETSE In some embodiments, the avatton of which the oF ted 1y obdained from &

purificaion process that compriser g m mode chromatography step sid one o more of the

PGR2026-00039
Biocon Ex.1002
Page 1699 of 4945



ol
L

L PR

®

=
s

k2

b
Wm E
o
P
bl
P>
=
o
o

2

3L

spiby chromnt

5, aff

O O

hronato

ATHY

51
ks
&

Z

wrapt

Oy

sh

viode

t

&

miged

1%

Mt

3

fanode chi

aeess and the

¥

purification p

the

N

N

4,
‘.

&
&
B
P
b5

A

w1 about

AE'{

wiml, §

potr
=
Fos

f

o

. R

Wi

aha

L

IR

1y

ml 1o about 200 ny

oy

HG

Sk, s

Dot 2

8

wk

sbout 80 my/

AR

about

R 5

&
¥

fll,

Qi
¢

G
=
o

ol to st 2

o
3

i

13

sl

o al

P
]

Q4

sabout 2

¢

., abowt 4

200 mgml, §

-,

abo

. 343

PGR2026-00039

Biocon Ex.1002
Page 1700 of 4945



BETAURIOINOIIGEI

B ERTs

W

3

®

b = 3
ot - o~
. et
o =
Ly <53
5 75 p
- « “
e i
P . r08
=R 3 i
. s o)

: pod o
i) Pl S
o - fad

=4 b=
et P
bt B

A

3133

hy

,i
2

I

4

ahot

oy &

i,

goximatel

op

shout

B

3

%

PGR2026-00039

Biocon Ex.1002
Page 1701 of 4945



PIIGBI

S St

”
i

BT

S /v N v RN o N N v
b~ R e T A
2, M v e e e
w s e
HoOOE wm e
ford 4 b3 i
2 2 £ B
= 4 A
o v e
Lo pocd
Po o
3 = =
Y
L A Lo

g S - . P -
%3 “ G Y ., 5
R 2 OB &

F TR~ = R S~

= S o B X

3 s = ~ o’ pe

: & 8 & =

o :

& oyt

o =t o
-

7 P et
. ]
2 2
L]

el

o

fon)

b

.\..A“

PGR2026-00039
Biocon Ex.1002
Page 1702 of 4945

B ERTs

W

3

®

<%
b A= 5
i JE o o S
EN S o
= & i T#
11
g g g
(oAt S ]
£ Ed o
O S
el B!
[ -
Py (%4 o Ut
o E o2 B
43 s ., ,
et e S w7
s SEE e S 7
‘% ERP S R
% 3
= 1
(7 4
o z
s S
Pied
= [
= : b
z z =
feted wacss, o
s % o
2 % 2
e o =




TOIRVIIGHI

i
f,

L PR

®

3

it

5
{
{

out @

iy

SHEH

Biocon Ex.1002
Page 1703 of 4945

3

g

PGR2026-00039

ok

o

Poss
bt

ot
P

5
¥

al

-
-

a

P2

exiof its

QL

3

S\

ab
X,
1

i,
fromt

i

=%

]y

55
R

[:113

ni:\\,
SHESY

i

200 madmi.

¥

IS

3 EhOG




fos e
i cw.. e
g A
EP4 =t

3
§
o

3
b

N4 & w8
7 o A
7 P P
g gxy 29
R ” et ot foras
Yy . e "
s ..mmwu\ L Foni
. e U
Bt =
% S 4
., o
o L
] o
o I
s 2
e o
B =
= 2
= p
2ol Py
fod
e =
7% >3
z ] e
S
oy
. e
4 et
v =
2 =
(2 o
s ko :
[ ]
= e “
5
o = o
o £
75 S
: P23 o
. “ X e
o o =
P %2 a3
b ik Bd
s o e
L . ot P
g o = A
o v = oo
P (53 d
Z, X & %= z %
st (s - s . ESl
] - - fv 5 e {h
e e e, 5 oed "
= [ = o o =
T B b g L =
P 2 - e pors et phied
Kot P L kc Sen il .
F 4 & z - L -
& o v o, tmm s
= = 3 [ T o
poef v Jor 4 S R 5]
ol < - prs e jos4 53 ek,
= = v P K pec} i 7~
-~ Ao ps “ps o preats poed e
s 3 o % "% A A el
. - P . d -,
pad ofy [ s 53 o £ ~.M e
b P e SO ) =
. = 2 e e .
A ] A - B
o0 5 e o v
e - v . = T A P
b o =2 ’ T
2 R oo - - %
pe > L o) 4 i s
(A4 et
3 Soot T g @& 43
2] Y % o o 23 Fod
) W “w . wy Lo .
o4 Z = e ®
oot “ o A R
P 5 %y B A
Z i = £E
e o e
2 e 4
g roee e e p

PGR2026-00039
Biocon Ex.1002
Page 1704 of 4945



vy e
2 ; %
] "
)
< o
3 %
5w
S =
o P
o Ve P
oot 3 bos
. o ] :
T 23 i (] s
7 =
)4 ke ¥ e >
Ead E53 . “h
=3 L
s P
‘T et
© %
6%
e B
= s
4 <o
o 7=
“ .
. 1 o
- Pl i
iy R prd
P pet
oo ez
et b >
fosd "~ o
7= ’ : ¢
and g g it
1 % % i
[ Py o M
. “r o~ ]
* o ek
: O,
; S
) ] e D
2x s Faad pod
wecq ool e e o
it i . - o P
ol = , " Z
L i Lt 7~ P beid
3 e W mr
el ES &
= T &
g o~ e peog
o] b Roed
7 o 25 ¥
At :
L ;
L
s ; 7z o
7 . “ e
BooE td
B e G 4
-
A ¢ en .
PSS %
vk o e
[ 1A o
ZoE e
“ oy
. 2
2 b
o NV peet
e = " =
o gk w
2 s P
3 £ g
b oo TV R
o i vy T
" Pod) = - -
ot e o 2
Ee) sed D Fe] et
frac rvr ot -
3 > ] =
(o 3 Sasadiiiac~o o <
Fas) "t LR et
oo B w5
. [ s
z = 2 =B
s il ¥ P -
%7 o= %
G % 2
Yo S e (2 <
Tz ; 4
oot PR = o

PGR2026-00039
Biocon Ex.1002
Page 1705 of 4945



BETAURIOINOIIGEI

B ERTs

W

{3

®

P2y

PGR2026-00039

Biocon Ex.1002
Page 1706 of 4945



8
o
&

A

P A =
2, v’ o
2 b~ s
f % &
% % -~
o <
% % -
ingl P
...m 4 e
.s\ z g% b7 o
e 7 fd daz e
- Faed I @5 -,
bt o P4 e 7
e o Z, o o
ey e i
) 2 i H
2 e =
o b P
rhesed be Rl e
v e % B
o ot kv
Z3 Yo T g
4 ; B I3
it e i P o
& w0t = [
P % = o e R
s oo b G 53 oo
% & . joct
ot £ s e bk
e wm &%
L 3 B P
o “5 = e 4
] ' e ) b ;
] P PR g
7 B} ) P fod o
bl R P “
e [ ol I 4 .
i I o 7 st
2y Ll oo s, bt s,
b & % 7 v
oz Ead ¥
. ! A4 fn,o e &b
Zhe ot = L
o oo P
s 7 S o
- . S fod b .
i = ol ol
e ) 5 e st
e o p .
2t i g 54 )
L s ; g
= 7~ o = s e
2 ool s i . \“‘ vars
= e o 83 e
5 % f) -, .
e % 2 ol e
% o 57 2 OE Z
“ T Tast . % o v~ P
: 0 / PP
5] e B G EE
P & 00 % Lo R
= Z ¥ A+ <o
& Z VA it [
£~ P bt > mm.\ i p
- v 7 & % T g L
Z: & % G R I
e, ed Ol s P
& b fod ) Lo
D e s Yoo 75 W 2. jood
% ? B v oo =
o % oy - =
o = Gl -3 Z e %,
= Fed I e =k 3
5 o o, A, foot 24 ~
7 o3 b i = %
o b7 A g " .
w2 et o g kA o
7 ot e S
ek b~ 95 Ve . 43
» e . TN & e
5 o o, 7 g
% : B e bSO R 4 =
i s st o PR s I

PGR2026-00039
Biocon Ex.1002
Page 1707 of 4945



W I ETe

G883 Maderialy Btoerospt: 3 véond i TS Q1 o Tada BRCL 496 nranmtiol, 1% suorase,

pH Ty SAS 100MaCT solution {100 mM NaCl, 25 o Lawgiatns HOL P suorose, pHE 63

% M Leargimine HUL %

ahate |
B ey i

000 MWIRY centoiprapst & Methyy Todedn MPIZ0 pH meter and Maul

BNy Metheady: 25 ctanersept in TMS way soncentimied to 30 mpfml by

whtralilivatiog wiing 30K MWCO Pellicon 3 oassadisg on a M wwe Pelliton-Zmin avsdem, The

sarerial veas theon daliltved aainst S8R 100NaCT ar PASE solutton for T disvalomes, fnltowwed

e comsentration by ult

Resulis:

A munmary of the resalis s shown below in Tabde ©
Tabln 1, Ak exchange solitions

7 Diafiiaton

columes

009381 Conclusion:  When the samples were ultrefiiared/diadiirated frori o pro-exchangs

¥

sobutton at pH 738 it the PASK bufter, the target ph of 634 was altained. Howesver, when the

“

o

vafibratedddialitrated o the SAS TN solution thay comtatns so hufl

wrtaf thar was achioved wis 8.

ol

and was not close o the fined wrget pH o 63

{6 hooviow of the above resulty, a vaulib-gtey swvas developed o Boroadate a protein

3 pre-sxchange solution having 9

i1 3 bulffoe-freo solution with & pavtogier pH s&

dittarent pi‘fz s perform LIF D 1w vid formudation, 21 wse sl to

dinplace e, aved 31 msintain pH asing bufferfiee solotion

Essmple ¥ Preparative of Elssercest Compositions Using UF BF Operation with s Prior

Ny
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pH Adiasting Mep

O Intesdeciions The goal was o Torowbs stanercept v the SAS formudation solotion thyy
comtaing moy buffer (120 M sodiim chlorids 4 Learghnine, 19 suorose, pH 633 Sincs

Example | demoustrated that 3 molth-slep processy was noossvary 10 forandaly lanergept iy
forpmudation sodetion without beffer as was dTionlt o attain the terged ol of .3 wsing LIF 1

when sterting from stanerceptin g semple st pH 785, o differant and simpler method of exchange
into the 8AN formulation was aseded. Two nmethods were evaluated thet wiilizsd sepmrate il
LiF DF starting mateddal 4 material, sngd 3}

1y asthe starting

s drug substice in PAS

X
.53

material. Baoh nmothod s ¢ selow anad suntraarizes the devlopment of g final UF DF aniy

A

Lo SAR formolated etanercept, including proparation of SAS

&

operation step 0 woduce
formdatior solinton, finad UF DF load conditiontog and procesaing.

{a0es] Methods The 8AS formulation

piion is connposed of 120 md sodiure ohipnide, 2

md Leargining, %% suctose, pH 8.3, An BAR formuiation soltticsr wits titratad to pH 63 using

B b

]

55
© X

s

1N NaOH. The volome of ttvam reguared 10 veack the specific pbY rpe was 4.4 gl

fornmlation sodution. Dhunng oxecution of the SAS fingd UF DF uni operation, following

squibibration of the membrane

parmeate remained close toths pH of WL rather than the pH ol the B ation sobution,

Without being bound o a pacicudar theoey, this e belisved inbe duetot faring capagity

of the BAR fornwlation solution, Theexpeo syaeite following

msmbrane squilibration using the range of the SAS formulation solution proparsfisetix 12418

bration pt than that of

the SAN forendaton sedution v expested and

I

ot gl

$s

shoakd not raise soncantor Indicais that the membraies are not eguilibrated

joue intermediste

poed it the retentats tank of , the using 2 M HO

was approximately 2.8 n:si‘_\-;".{.. AF

i SAS finad UT DY anit opseaiton

‘f
b
=
(»
"/
o
7

§{§§{3i§§ Right sxanples perfrmed duriong devels

X fterrnadiate pood as the starling mateniad, are hated in Table 20 Two parameters

conchifomied ABEX intermodiate pool and the pH of the S48

3

wers investigated:  the pH of

b pH, conductivity, samolality, protein

formmalation soletion. Thet

PGR2026-00039
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oud oM et UF BF

i gL

4

and

¥ ::Ne 20 AR Intermediae Pool Stanting Materdal: Load, Exvhange Slution, sed fingd UFDF

posd pH

g2

i

Run

Number

Hoad pH BAS

Varget Target

1F By
Fool pH

i IR 5 3 326
3 5.3 R R
i3 5.3 R » 32
4 33 3.6 SR
A 3.2 5.3 R
) .4 73

7 2 g5 &, 1

[

(01811 Resulir The
AEX itermediate pond

& of the aoe

prosiessing and constdered not

SA% runy also et acveptance oritenia

desoribad abons

Table 3. AEX Intamme

.3

as the stavting na

diate Pool Mavting Materish Flogl SAS UIFDY Posl Prg

s procust gusiity resalte for the final SAS UF DF podl, wenerated using

Y £

tertaf, are shown is Table 3. The step visld for R

eptance oritériay however, Howas wost Bhaly an amifiet of hencheseste
1110 the conctusions of the study, Al three Sad UF DF

frw product sguality wsing SEC and HIC avalbysls, as

:

W«
s
P

wal 31\

Paramster

Agreptanes

Crtterin

Final S48 LF/DF Post

Ran R 3
Ran 3

PGR2026-00039
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o
L
Lk

%)
Ly

i 3% AN

Protein Concentration

Az
o
P

P 40 - 3

o2
-
Lol
fond
X

Moy Vield (9%} 93 13 34 K %

Conditioned AEX Interaiadiate Pool Stahiliy

{1821 The comBitionsd ARX intermediate pool can be held for up

room npennrs {ORTY The pH of the poot duning the
UF/BE Pool Mubiliy

{BI83] The faad UF DF S48 pool, generated uslng AEN fwtormaediaw pool g8 the stanting
materisd, can be held for up to 6.3 howrs at ORT. The pH and conductivity duning the bold s
shoven fu Figarea 2 A and 2B Owver the 963 bowr hold, the pit and conductivity rematn within
seosptable Foatg

GHM] PASE DS buermestian Pool Starting Ms

ral Noeguditioning s required pelor

it be

i

tranaferring the PASS DY i

ate poal inte the UYF DY retentate

33
H

P

intermediate pool Is slready within the acceptable pH range. In addition, since the sl

1S 5 ragfmb BASS forowlaied Eabrel DY the poal doss vot noed o be concontrs

besause itisa fhon to perform diafilvatio

g development of the RAS final UF DF wilt operation
Thix examplo ulilized DS PASK

zed for pH, condustivity, csmolalite,

prodedn concsatrating, and product guality,

S drtermediage Pood Starting Material Load, Exchange Solution, and flugd

PGR2026-00039
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{01851 Resuls: The product quality results for e fingl SAS UF DY pool, gonvrated using

PAGK DY

intermesiate poolas the varing material, arg shown in Table 3, The step vield fir Run

1 wvas ontaide of the areeptinee critena; bowaver, W owi most tikely an setifact of beneh- seale

provessing sud considered not stgniffcant (o the conclusions of the study. The Snal SASUF DF

§MIC analvsis, gy desedb

pool also met ancepanse oriteria for product quadity udag SEC &

Tahle 5. PASRS I Intermediate Pood Starting Material! Final SAS UFDE Pool Product Quality

] Final SAS UF/DF Paad
Parameter Acceplance Uriteria

LSRRI

pil G183 623

Protein Concentration (mgfmiy {98 HARSE

Step Yield {94} 9813 a7

PARS DS Intermediste Pool Mahilay
(0107 The PASE pool does el roguive condiioning prior to UF D processing with 8AS

solution becauss this intenmediate pood 1s already st the gt pHEB 30 & pood bodd study was
not perfomed R thivie is;:.a‘.n‘.iﬁdfaésm pm’}‘i Booause the conditons of the pool were tichanged from

Hubral PASK D8 The pool can he held forup to B¢ houss st 398
UF DF Pood Mability

PR The fnal UF DF S8 pool, generated using PASE D imtermad

¥

e poot as the slarting

The pH and comtustivity duvi

prsterial, cin be held orup o 903 &
showr in Figurea 2 A and 2B Over the 86.3 hour hold, the pH and conductiviny remain within

sotable linng.

5AR Formulation Selutton Stability

{HaSt The SAS formulation sohutionecan be held for op 0 28 days st ORT

i smali segle

conshacivity

> shven i Flgwres 3 A snd 38 Over the 42 day hold

PGR2026-00039
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stability chambers with very small headspare, the §

maintin a phhwithin 3.6 30 6.5, There was presipitation ohservad at the 35 day 5

f'ﬂ'
e
b3
o4
.
e
2
Rt
2t
=
L2

sonnty, The 2 (‘iz&y s pont measurernent of .09 appsan o be gu outhier due fo the

§§'§§§§}_§ Conclusionsy. by wmsorporating & ;}E—i sefusting stop prior © the Hnad UF DY opertion,

OF unit operasion oan produce 30 /L SAY formulstion produst

spsistont produst quality compared toothe PASS formulanon produst witlizing <

=4

ivtermediate pool, or PASS UX fvermediate pme: au the s

shservations wers also mude: 1) the

iy g gt-iif af & 30 0L and 33 the BAS 4 UF DF pool

263 hours wint my Gt 8.5 and a conductivity of 1)

>

rroutution that condd be scaled up for manufa

wiuring

prposes, the swldd-step process deseribed above in Example T was aw prisingly, it

was found thay it is possible yoconvert a bufferf) crndation provess fop toa

wdy is pi

process. In this approach, the praex YEF pool mst

adjusted to antivipate the Hnal fornudaton pH and they exchanged o the Remudation solation
gsing UF DY dgeoations. The ootomme 1 a hufler-free formalation, stz desived pi, with mindmad

Thivappy

18 g ssdt present. sty was Tound o weork well, with wilnimal o oo restduad salt prs

Hflowdng UF DY operations.

{112 Cronpared to the mulib-step rocssy disvussed in Example |, the one-step provess
redaces the wmenber of atepy necassavy for making protein compesitons comprising no bafler

{bulfer-free compositions.

Exsmple 40 Adjusting pH PFriov o UF B Operstion Lesds to Leay Protein Sggrepation
Past UF BF Operatian

o the shalios was adalimumah, and matertals obtained from vins

B3] The prowin used

flwation {VF pool materialywers uasd as the pre-exchangs materials in the stediss studiey,
the pHoof the VE ponl materdals was sdiosted o ar ¢ the wrget pH ol pl 32 in the
A2
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agdtired and baffer-frse Tormmdations (zex Table &3 The level of High Molsoudar

Py

cioy presut (HMWY was punntored using Size Exclodon Clromatogeaphy {

The coluran wied for thivassay v TOKCGEL, GRO0SW

L8 um particle Mze
aze (Tosoh Firscionse, 0834 1), with the protsdn datested a1t & winvelsngth o 220 v, and st a
Howrate of 0.5 midmin, Injfection mass loads of protetnwere 35 ag
REE4] Aflerthe UF DF operation wing the one step approvch, the Haal fomulation phwas

sraiatend with the favget piL o thiy example, the Sual amoust of agarepaiion prosent was

reduced compared to the UF DY app

Boinowhich the ol of the VF pool materdal was ot
% Additionally, Fiy

sdfjusted, ayshown n By

ation in bath the

& drop 1 ag

1
H

bhuiferdree and tadtered formmulations with the pH adiusted 1o 8t or olose «

compared o the same sampley propared without sdiustoent of the pH in the VEF pool matetial

o that as shown in Figore 4, gmoﬂ gfier the UF DE step weas ot by morg thas 5%

comparad to the Tovel of aggrey % arhusting thy pH of the VF pool ma

B8] I addition o watton of bulferfres

top 0 A ene-step manoafreturing provess, adiustiog the pH bhefore the

formudations from a three

final UF BF oporatiom 10 the target gl ved

pation post UF LF. Furthermaore, both
Budfored and buffor-free formulations can be prepared in dus manner, by s.i;‘.ji sativig the pH of pre-

Fopood natertal) to st or close 1o the

2 Fvd iy P 0 SR VAR S S5
ot bufferad and &

apprsiach and it hayalso bevn shown fochave beng

Table 5. Cowrposition of buffored and butfer-froe formulations

/’

Buffered Formulations Baflor-Free Formalations

WE pool s 10 mM lackats, 9% sucrose
i adjusted

ar Cally, 0.006% Moromo F 68

NN

EYVE pool pH O md lsoiate, 8% soorme, OF%
H i 3
L adpasted

3 OOR
[ERE

Lok
ey
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Y omd soiste, & 8%

.03 Pluronie F 68

Exsniple & Prepuration of Aflibereept Compostiiony Using UF DF Operstion with a Prior pH
Adjusting Niep

{i1a] The goal of this example was o preparve alliberoept comprsitions sith ov without baffer

ustng UF I o

with g priey pH adiusting step. Formulat

- ware prepared by ondy

L AH fornuadation hasa pH of pH

v

N
Formulation A

BT Alliberospt was paifisd 1 a cell coltwre asing CEX oodumn into @ T

gootats, 300 wmd NaCl, pM 3.0 st 3 5 mefmb. The pH of the nmtial material was adjusted 10 8.3

1o gocou fr the ol e ben 3

cen the mittal sdiustment and post the butler exvhange that was

s i and bulter ex

stivdivs. The protein was then concentrated 1o 48 myg

with the forandations as captared 1o Table 7. Sosrfiotant wis ag

The phi pogt the buffor exchange was tested gad the

FAQUC Fo np b o waeks,

sggregation pattern post the buffer exchangs and thiring stovage.

Forandation ﬁ .| Buffer Toneily | Stakilese Serfactant pH
| fgimbl

M Sodinw | 48 mdd

GO3EPSIG 82
phsphate Kad AR PR o

A g0

4

5 3o BT PSER a2

s mM
EN

EEY - .
e GO1% PERG 82

tor
S
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f"y

JOEI8T Asony be seen in Table 8, the target pHhwas oblained within Q.1 pHoanits batwean the futirgl

sdjustoent and post the buffor exchange. &3 the butal QH of the stariing DS muterial was adjsted

woptl 6.3, the ph of fornudation A remadied in pH G4 dnstend of the tmtlal tay

&

Pl el el The

differsncs between T=0 and Folloseing twvo wosks of stovage at 4070 way alen at wacimuanm 0.3 pH

waits, an Insgntlicant pH shifl tn tooms of potontis] bopact on qualiy aii‘:‘i‘t}uiﬁa, demonsivaing

<

again thay the pl remaived stabler st stovage a1 sfress conditions for sl &

Table S: Tosted pM values post UF UF and following sforage at 40°

- . Post Taiual  pH . o | Belta frowm | s | Refia from
Formudsive VR

) P L S -
adjustmend ’ Teofd V=i

3 &3 &3 P& &3 G4 £
& 8.2 L 3.8 8.3 G

Ty £2 &1 8.3 {4 3.2 i1
i SF &3 i &4 £.2

oy N

B8] The vesuliz of the SESUNPLO mabesiy s presented i Table 90 &0 bufferdiee

formulations, rogardioss of salt or surfadiant prosenee sxhibited 2 Tugher matn prak percentags

demonsieating reduced augregrii

el stabifity i comparison o the formudation

comtataing e adlering ageat Jomudation A Whss comparning the ag

s ped

& .

forraudation B and B, withand withoud surlutant respectively, sooomparablo portent mats peak

3

ohservad, demonsirating that sfhbercept fows are stabde with avd without

surictant iy torms of thewr agayegativay by SE-UHPLEL

& for Formulation AF

Beliatrom T=8 F=d w40 | Delta from T3

34 A
EH Q84884 6 L5

Lok
L
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¢ GREY 963 N 33
I SRO G Bed FR 848 kR
S EAREE RN 2.2 944 36
F G W58 1.4 23

Example & Adimting the pll of the Fre-exchange Material (o the Target ploand thew
Conventrgiing the Prolein wis Preferved

8136]  Afiboroept sburting material (Fom the lasy step in manutsotuing before the UF I

step), fornmated duoa buffer composed of 100 mM acetate, 300 mM NaCl ot pH 3 &t

goncEniriion of 3.8 he for options shown in

s 1o dmudate

4 7/
P
S
=
k]
s
=
rons,
e
e’
P
P
Y]
&
K
7

Iy approach &, 1S mi aligoots of staning matertal st 3o mefmb v adiusted o pH 38, 8.5, 8§,

S and 8.8, respectively, using 1M MaOH Haoh phadiusted solution was theh concemrated

mi. Ceatricon fubes o gppeovimaedy 40 m usted material at

3

endricon-buffer sxchanged into a sudutton with no butler and

app
contmining S sucrose, 3.5% trehalose for gt least 1010 20 imey the inbiad vohuse, after gt
fonst 20 tney they fntdial vohane sachange, the phwas checked and coraparad o the tay )p}‘:{.

& similar approachk was

around 40 mgiml nigal to the tevelyshoven in spproach

.

8NGO Fionally, the confrivon-bufiy excha i svas performed with at least T tiows the

5

Yo sucrose g 3 8% tehalose, Approash

ingtigl vobiune it

1

€ was dentical to that of approast B with the exception that the conceripation step and tadfae

v owvas doste at HEmgdmb rather than at 40 mgf Foilowing the exchay

% SO ppriia levas o -
the solution was consenivatsd to ol 40 n 3 5% trehalose sodution,

Appronch I perfinmed @ pH adivsument of the siarting saterial at 38mgiml o ph 6.2, thewa

-i\fv;’“e}ii_j:#‘usi&"ﬁi material withowt & conespiration step, Alter

arial Wwas cem ot to around ‘.r"' :

F8 888 wy Approscher &, B and

A 3RS RRG farata s Viniren oo & v N
o SLACTONE, - 3. 258 frehadose sohnton to orewte bufter-

1813 Afier the boflor owchange Intathe !
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of High Molecular Weight spacies present

s BER

s asadd For this s

ay wasa Wat

$.0 % 250wy, L7 uw particle siws, with the protein detected at & wavelength of 280 s, and at

6y

& oy rate of 4 mbdmin, Injection muss Joady of pmodeln were 00 ug As aliow

g &,

Cptions A and O rosulied o less SHMW after simudmied UF DF oporstions. This was

demon

od over a hroad oH dange, T pH S 88 Option & was slecterd ax the prefe

option fin seafe up conditiony,

Exsmple 7 Propuration of Adslimsmab Composttivny Using UF BY Qperation with a1
Prior pHl Adjosting Step

ouidations Formolations 88-18F were prapared, &

-

{81221 Reversd adalionmab R
T ot and caloium hydroxide o seetic aobd and WO werg

Py

§

S

&

@ 10 Asshowsn in the fable, lagtic

gsed o adius the g pdor o UF DF operst

3

Table 10 Adatbumsh fomnulations

Ref. | Buffer/pH | CaClh | Exciplent | Sorfyctant pH Ab vone, | Condugtivity

D Asdjesting | (w0 {mgimb} | Ovmslalily

P Apent

R4 Lo k- U5 suohae
| LactatwLag

Pluvonte § 3.2 G

188

1S T % Plaromic 1 32 HES
RICTOER PR
18 ~ G suRrose Pluvonie 1 82 S

Phaoute

1RE REY

Fod

Muaronie | 3

aldsn

i8¥ e Phuvorne | 332 Rty

123 Tooas

g
X7
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~
i

simntar amosts of Y seidio pegk compared 1o the same s 'ampﬁex that were not iransparbstrsssed,

Swiall differences were observed fithe velagive amount of 95 goidic peak at dme 2org, howaver

s,

these differences wars mmor and sod constdered mean # From formuutanion s formulation.

ey

Gy a senll ameunt of apparent g age at 37, however
fhis s i conyddered wemningfial, Afer vee mouth 81 E3°C and 81 $°C, the owest vates of
forpaudanions containing  calohan chlonde or caloiin lactate

L I8EY

R0 M Y 2 and doywvseks, The results are shown in F SUTSRF 3-8 AL QI 2400 dafter Dol &t

L the fowess smonn of HMWY inobserved in the Iactic soid formadation wi

i the factie soid forprgdation with 7.4% suprose and 13 m¥ cafdium lactate {formndations 184,

1REY Although the rates of grovet vary 1o a sosadt oxtent al both 2570 and 405, the amount of

2

HAWSR s towest n g me twe frrmulatons {184, 18E)

s & general wendd, Birmoulatioms adhusd

s adiusted with HO and aestic

factio ackd butfered formuolations sredn genaral muwe

g the gount of 8

parfiches by MFL s novetransporiad snd od @ equivalent

The results gre shown in

circadar dlameter o of feast S000 and an aspect ratlo of

s,

Flgures PR Forthe 0 § um partiche stz coway were fow for all forowdations, T addition, upan

ranspost stress, meaningfiyl growth of partiolss was not observed (o formalations 184, 18K and ISF,

Bad

ware nod detocted.

At the particle shre <0 H0 potand 0 23 gm, panicle coumis wore vy O particles

Exaraple §: Biabilivhug Eifsotz of Lactie &nid

{26 The pHoof the VE pool materials cottining sdalimumab was sdiusted 1o ov closeio the targit

cist before LT DY operation. After UF OF

pH of pH 37 using stther hydrochlonide

operaticn, adalimunab iy exchanged into the desived comprsition solution as shown i Tabde 11

below, The erent {HMWY the adalimuvad coenpositiins
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was monitoved vying Size Exclosion Clvomatography (SECY The cohann used for this a-':;sa},f |

TRESGEL, €O0008WNL, 5 um particle size, 7.8 1 300mm sive { Tosoh Risscienee

Yarn, and at 2 Sow rabeof 0.5 miinan. Iﬁ}ﬁecti{m

of protain were 35 g

HH2TE A shown i Table

¢ factic goid resuBled in lower fevel of HRMW,

G PRAG

£ soovone, 1% 0RY

S
g
<
54
A
7

i PRIy RN S
10 secrose, 0019 Q58

it

sucrose, G 0aS

100 i omM lactare, B 8% suorose, O3S 1 AR factic avidfGaQH2

10

factic av

BRG], 20 mM Calli2

e

(01381 Al reforenaes cifed in this applicstion g incorporated by reforence heréin,
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What ts elaimed i

i, A method Torproparing

oroviding @ preparaion coaprisiag 8

subincting @ sample comprising the prolsin and ORE OF more hmposities 0 8 punfoation
adiusting the pH of the preparationto s i o final gltrafiliration and diafiitvation

obainig & composizion comprising the protein from the Hral ulvalilivation and diafiltration
opswation, wherain the target pHsy &t or shout the Ni af the compostiion comprising the

arotetn obtainsd from the faal

. The method of olaim 1, whe

kS The method of dlaim 2, wherety the pH adiusting sgsotis an soid, & base, or a buiter

4, Themethod of ohiom 3 whereln the acid s selected fromy the yroup-congisting of ageticiacd,
adipie sebd, alginie acid, ascovbie soid, aspartiv adid, bensens sulfonty adid, bauwoie avid,

actd, wutamiv aad,

fooasid, caprylic acid, formi

borie acd, camphorsulionic

hedroctdonide aard, hydrobromic soid, hydrory acids, healaronio acid, haetic seid, malie acid,

sesthinesulfone sold, witrie aoid, phosphiorio acid, proptonie aaid, sulfie sad, selforo acid,

sransexamie soid, and anano soid,

3, The method of clatm 4, whersty the apid
hvdresoy aoids and hyalars
& The method of claim 3, whersin the hase s sslegted from
sodution, ammoniom osrhonats, divthanoluming, caldiant hydasa
meghunsne, pobe-dysing potasatum hydvoxade, s
garbonaty, sodien vdvosstde, and isthanolaming,
The method of ok erafrt the hudter s sclected from the group congsisting of acelawe
! The methad of olatm 3, wherein the udter Aected from the group consisting of aoetatg

@ buffer, borate huffer, benzoate butler, carbonae buller,

hi }\n‘ HH REEE

gitvate baffer, glvoime buffy, HEPES boffer, MOPS  boffer,

acstamidoibninodiacatic acld (ADAY huffer, hstiding buf

30
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oot abon o 4.0 10 showt

The wethod of any one of clatms 10 7, wheremn the tyrged pH s from abwout pH 4.0 10 sbow

o &0,

o one of cladms 1o 8, wherern the method further comprises concentrating

e e ein fvthe Tt wrathen o g farget soncenty WHOE.

The method of clagy 1 whswetinth

-

s conganirating step is carned ot befowe the pH adjsting

R

Themethod of clainy 1, whereln the concentvatiog step s carried ont after the pH adjusting

~

step and befi

sration.

The method of any e of claimy 1 & 12, whersin the final ubteafiliation and thafilvatiom
operative 13 cavried ont esing 3 mediom that comprises sasentially no butte

The mathod of claiw i@ composition obigined from the final wltratilivanion and

diafilivation ap

ertion somprissy the protan al & dondsatrstisrt of fromabons 40 muymil o

shout 200 m

The methed of any ong of claims 1 1o 12, whareln the final ulnafilivation and dishitation

operation is carvied out using womodium that comprises a boffer

The muthod of ola

TmdMu

wherelt e medinm covoprised a buffer ot o congentration of from

o

v
pec
o)
4
peet
Lk
b
o
e
-l
G
i

The method of clabm 18 o claim 16, wh

vain the composition obtained from the findd

elreafitation and disfilivation operation compeises the protely 8 concentration of from

showt 1 mgfal to about 200 mgfmi.

¢ 5 boffer a g concenirativar of frowm

%
z
“.“',
(“
=3
poo
&
’i.fw
o~
pasd
=
frens
pac

nid o abowd 10 M and whersin the compositton obtained from the utraftitrative and

s the protein af 8 concontution of frwe abont 1 wghl w

whergin the metium compises s bufter at a pi outsiths the bufler

and wherein the composition obtained from the uitrabiltvation
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and dighitvapon operation comprises the proteiv st 2 concentration of from about

abont #03 mfmil

o

[
b
rait
o
I
b3
jos/
]
P
53
}'v
»’:/.,
,-,,
f;;
e
%
it
k2

e of slainy 119 wherein the purtfication ocess &0

the following sleps) contifugationy migrofilieation, TVF, vivuy inaviivation, affiniy

chromatography, cation exchange  chromatography, chromatography,

fyidrophobic interaction chrswaatography, ¥ depth Gletion,

aund mikedq-mods chonrmstograpty,

]
gt
%
ey
=
&
p
provs
ot
v
j
]
va;
n.ﬁ
o
psct
bk
s
-
o
fov
13
e
%
o
o
e
%
el
poriy
.»4
.
e
pos
&
o
=4
-
,k
A
w
bed
~
=%
pct
=
-{
¥4
e
o2
~
&
r»
/

filtration sep and

TEF, virgs inscvation,

omat wg;mph\\ anion exchangs chromatouraphy,
chromatography, mivedemode chromatography,  ulrafilteation;

afiltration, 8P

fromy the vinus filtvation step

23 The method of olsint 20, wherein the punifisation sasion exchange

vt avd one of move of the following stepy: ceninifugation, mitovofifiration,

TRE vy ngetivenion, affipdly  chromatography, mdon exchusge  chronatography,
ydrophobie interaction  chromatography, miredanode chromatography, ultsfiltnation,

disfiliragon, SPTFE, virgs il

town, and depth Sliration, and
wheyetn the preparation is obfained from the cation exchangs duomatogranhy stey

isen an anion exch

23 The ma

ange
ations, mierofibiration,

chrosnmtography,

affinipy chrommg

vdroghiobic fnters §31&3’1M§(\<‘M§ shy, mitned-mode aitratiftvatiog,

Ji

dinfiltration, SPTFRE, ving

Hltrstion, and depth Bliration, and

s

fromy the and

hangs chromatography step.

34 The method of olatm 20, wheretn the purificafion prooess somprisss hydrophobic intoraction

Wagation, microfilisation,

+F

the Fullineing sis

G

§ o or newd o)

anion

ton, alfinity chrovwatography, catton exchangs chromatography

hromatography,  mixed-mod sifafilivation,

SFTFF, vins filtration, angt depthi §
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Remarks:
This application was filed o0 28-04-2017 a8 a
divisional application 1o the application mentivned
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(54}
{5¥)  The present invention provides methods for

treuting angiogenic sya disorders by sequentially admine
{stering muliipie dosesof 8 VEGF aniagonistto a patient.
The methods of the present invention include the admin-
istration of muliple doses of g VEGF antagonist o g pa-
flent at 8 frequency of onee avery 8 of more waeks, The

USE OF A VEGF ANTAGONIST TQ TREAT ANGIOGENIC EYE DISORDERS

mathods of the present invention are uselul for the traat
menf of angiogenic eye disorders such 33 age related
macuiar degeneration, diabelic ostinopathy, diabsetic
macular edema, central refinal veln voolusion and cor-
neal neovasoutarization,
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Description

FIELD OF THE INVENTION

b

{0801} The presaat mveation relates o the fisld of therapentic raatraents of eye disorders, More speoifically, the

invantion relates 1o the adminisiration of VEGF artagonists 10 trast eye disorders caused by or assoniated with angin-
Qeneais.
BACRGROUND

0
{00021 Seversl ave disorders are assuciates with pathological angiogenesis. Forexample, the development of aga-
refated mzculy degeraration (AMDY is susodizted with 3 process cailed choraidal neovascularization {ONV), Leakage
Fom the CMNY causes macular sdems and collection of fluld banaathithe macula resufing Mvision luss. Diabetic macutar
adema {OME) is another eye disarder with an anglogenic camponanl, DME is the mast grevalent cagse of moderats

15 yision losy in patienty with digbetes znd is woormon complication of dizbatic retinopathy, a disease affecting the bload
vessels of the reling. Chnically significant DME occurswhen o fesks inlo the center of the maculs, the ighlsensitive
part of the retina responsible for sharp, direct viston, Fiuig in the macuis can cause severs wisian loes or blindness. Yet
another eys disorder associated with abnarmal Bngicgenesis is contrat reting! veln ooolusion {CRVOY, CRVUD is caused
by ohsiruction of the central reting vair thal {eads to & back-upy of blood and fuld i1 the relina. The reling can alse

® pecoms ischemic, resulling i the growth of new, inapproprigte Mood vessels that can cauae further vision loss and
mors sevials complinations. Releass of vascular sndothelial growth factar (VEGF} contributes to inoreasad vasouhay
permeabiity in the aye and inaporoprivis new vessel growilh. Thus, inhibiting the anglogenic-promating properties of
VEGF appears o be an effective simtegy for realing anglogenic ey disordars.

[0003] FDAaphroved freaiments of anglogenin eye disarders such a3 AMD and CRVO include the administration of

5 an antbVEGE antihody calfed randbizumab {Lucertis®, Genentach, Ine.} on & monthly basis by intravitres! injection.
{0034} Methodsfarreating eve disarders using VEGE antagonists sre mentioned in, e.g:, US 7 303,748, U8 7 306,799;
UG 7,300,562 US 7,303,748, and U 20071180058, Nonetheless, there ramains a nsed in the artfor new administration
reqiviens for angingenic eye disorders, especially those whicke allow for iess requent dosing white raintaining 8 tigh
tevel of afficany.

BRIEF SUMBARY OF THE INVENTION

[R005] The present ipvention provides methiods for reating snglogaric aye disorders, The methads of the invention
comgiise sequentially administering mulliple doses of 8 VEGF antagonistic a patiantover ime. In parficudar, the methads
F of the inverdion comprise sequeniially adrinisiering o the patient & single Initial dose of & VEGF antagonis!, foliowed
by ong oy move secondaty dases of the VEGE antagonist, followad by onear mare tertiary doses of the VEGE antagonists.
Tha present inventors have surprisingly discoversd thal beaeficiat therapeuliseffec!s canbe achieves in patientesuflering
from angingenic sye disorders by sdmindstering & VESF anisgorist 1o a patiant al a frequency of once svary § or more
wenks, pspeckily when such doses are preceded by about thise nases administend fo the patiend at 3 fregueney «f
48 abont 2 o4 weeks. Thus, sononding tothe methods of the dregant inverition, each secondary dose of VEGF antagonist
s adminisiersd 2 to 4 weeks after the immediately preceding dose, and each terfiacy dose is administered at feast 8
weeks aftar the immediately precading dose. An example of 2 dosing regimen of the presen invention is showroin Figurs
1. O advantage of such a dosing regimen is that, for most of the caurse of treatiment (Lo, the terliary dosas), it allows
for less frequent dosing {eq, oboe every 8 weaks) campared o prior adiminislration renimens & angiogenic eye
® disorders which require morthly adminisirations throughowt the sntire courss of restment. (See, o.g.; presaribing infor
mation for Lucentis®® raniblzumah), Gaaentach, e,
{00061 The muthads of the present invention can be used to reat any angiogenic eve disordar, intluding, &g, age
radeded macular deganeration; disbelic retinopathy, disbelin macular sdema, canttal elinal veln Dectission, poriead De-
avascularization, sio,
{0007} The methods of the grasent hvention comptise atministering any VEGF antagonist o the patient. in ane
smbadiment, the YEGE antagonisl compnises one or morg VEGE recepior-based crimerio molecuiels), (aiso referrad
{0 herein gs 8 "WEGF-Trap” or "VEGFTY. An exnamplary VEGF antagonist that can be used in the contextof the present
invention is 8 multimerio VEGF-hinding prafeincomprising twoor more VEGF recepiorbased chimerio molecules referred
o harein g5 "WEGFRIRZ Foal H{a" or “allibarcept.”
{i008] Varicus adminisiration roxtes are canlemplates for use in the methads of the gresent fnvention, including, «.g.;
opical administration or intraccular administfation {e.y., intravitres! adminisiration),
{0008] Aflibercept (EYLEA™, Regenemv Pharmacesticals, Inc) was appeoved by the FIA In November 3011, for the
freatmemt of patients with neovascular (wet) sge-rafated macular degeneration, with 8 recommended doss of 2 mg

e
@
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adnvnisterad by ntravitreal injection every 4 weeks for the firsthree months, followad by 2 my ndmitdsterad by intravitraud
injsction onoe every 8 wesks.

{0816} Diber smbodiments of the present invention witt becaime apparent ram a raview of the ensuing detailed de-
agription.

BRIEF DESCRIPTION OF THE FIGURE

f0011]  Figure 1 shows an examplary dosing regimen of the present invention. In this regimen, a single “Initial dose”
of VEGF antagorist { VEGF T s administered at the beginaingof the begtmentregimen{i o at"werk 0%}, two "secondary

0 dosas” are adininistered al weeks 4 and 8, respectively; and atisast six "tertiary doses” are adminisieres anoe every B
weaks thareallar, Lo, at weaks 186, 24, 32, 40, 48, 58, st

DETAILED DESCRIFTION

5 {0012} Before the prasent invention is desoribed, 18 1o be understood that this invention is not imited o paricular
methods and sxperimental conitions described, as such methods and conditions may vary. itis also to be understond
that the terminology used herein & for the purpose of describing particular embodinments anly, and i not intended o be
fimiting, sinpe the scope of the present invention will be limited only by the appended claims.

{0013} Uniess defined otherwize, sl technical and sceniific terms used herelhy have the same meaning as commaont

o undurstond by one of ordinary skilf in the artio which this hvention belongs. As used hargdn, the term “aboid,” whan
wsed in reference 0 & parlticulsy recitad numerioal valie, means that the value may vary from the reciled value by ng
mare thar 1%, For exapipie, 85 used herein, the expression "abowt 100" includes 88 sng 101 and alf values in betwesn
{e., 891, 88.2, 39.3, 824, ate}

[0014]  Although any methods and materialy vimilar or eguivatent 10 those descrided herelncan be used in the practics

23 grlestng of the presemt invention, the preferred mathods and materials are now described,

DOSING REGIMENS

{08151 The present nvention grovides methods for freating angiogenic eye disorders: The mathods of the Ivvention
eorgise sequentialy administeriag to g patierd meltiple doses of 3 VEGF antagonist Ag used hersirg, "sequentially
administering” means thal sach dose of VEGF antagonial is adminisiered to the patient at a different point in time, a.g.,
on fifferent days sepsrated by a predelsrmined interval {e.g., hows, days, weeks or months). The present invention
ingiudes methods which comprise seguentially adninistering tothe patient a single initial dose of a VEGF antagonist,
followed by one or more seoondary doses of the VEGF anlagonist, fpllowed by one or mare tertiary doses of the VEGF
A gntagonist
{0818] Thelermsindtialdose," "secondary doses,” and “terliary gdoses,"refer to the temporal seguence of administration
of the VEGF antagonist. Thus, the “inftlall dose” {s the dose which is adainistered at the beginning of the treatment
regiman {also referrad 10 as the “baseline dose™); the "setondary doses” are the doses which are admirdsterad after the
{nilial dose; and the Mediary doses” ars the dosaswhich ame administerad after the secondary doses. The initial, sec-
4 ordary, and tertiary doses may all contain the same armountof VEGF aniagonist, but will genarally difer rom one another
inctermns of frequensy of administration. Incertain embodiments, hawever, the amouni of VEGF anfagonist cortained in
tha initlal, sseondary andior ferfiary dosas will vary from ome anathier {a.g. adjusted up or down as appropriale) during
the course of freatmand
{0812] inone exemplary embadivent of the presant ivvention, sanh secondiry dose is adimiristered 2 1o 4 (g, 2.
& 2% 3 3%, or 4) wesks after the immedistely preceding dose, and sach terfiary dose is administered al least 8 {8.g., &,
8%y Q. 9% HE MRE T TS, 120 12% 13, 130 B B, oy mare) weeks atler the immediately preseding doss: The
phrass "the immeadiately precading dose,” a3 ussd herein, means, in & sequancs of mulliple administralions, the doss
of VEGF antaganist which is adrainislecad i & padient price o the administratian of the vevy nexl tage in the segusnce
with ro intervening doses.
S B8] Inonesxemplary srmbodiment of the présent vertion, a single initial dose of 3 VEGF antagonistis adminisiered
@ & patienionthe fivsl day of the eatmeni regimen {f e, al week 0}, fullowed by bvd Secondary doses, sachadiminiaisrey
four waeks after the immadiately precading dose {0, atweek 4 and at week ), fellowad by ot least 8 feriary doses,
exch administered 2ight weeks afier the immediately preceding dose (Le., ol weeke {8, 24, 32, 40 and 48}, The terdiary
doses may. continue {at Infarvals of § or more weaks) indefiniialy during the course of the freatmant regimen. This
exemptary administration regimen i« depicted graphically in Figure 1.
{0019] The methods of the invention may compriss adminisiering toa patient any humber of secondary andior tertiary
doses of a VEGF anlagonist. Far example, in centalh embadiments, only a singls sscandary dose is administered to the
patient. in-olher embodiments, two of more (&g 2. 3,4, & 6, 7, 8 or more) secondary doses are sdministered o the
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patient. Likewlse, ivoerfainembodiments, only o single tertiary dose is admirdsterad 1o the patient, in olvwr srbodiments,
o or more (e, 23,4, 5,8, 7, 8, or more) tertiary doses arg administersd o the patisnt
{0826}  {n embudiments involving faulliple secondary doses, sarch secondary dase may be administersd at the same
fraquency as the other sscondary Aasss. For example, each sevondary dose may b sdminisiered W ihe patient 4 wesks
after the Immediately sreceding dose. Similary, in embodiments nvolving ralliple terliary doses, eanh lerliary doss
may be administergd &t the same fregquency gs heother lerliary doses, Foraxample, sach terliary dose may be admin-
istered tathe patien! 8 wesks alter the immediately preceding dose. Allernatively, the Trenuency at which ihe seoondary
arclior terliary doses are schinitistered to 2 patient can vary over the sourse of the resdment regimen: For example, the
present invantion intludes mathods which comprise administering 10 the patient & single inftial dose of e VEGF antaganisi,
e followed by one of more secondary dosss of the VEGE antagonis!, followed by at least § terdizry doses of the VEGFE
antagorist, whareh the first Your tertiary dosas are sdministerad § woeks after the immeadiately praceding dose, and
wherain eadh subseguent lediary dose is admirdstered ffom 8 to 12 {ag., B, 8% 8, % 10014, 11, 1134, 13} wasks
after the immediately preveding dose. The frequency of adminisirdtion may also be ddjustpd during the course of traatment
by a physician depending on the needs of the individuat patientiolibwing clindcal sxaminatipn.

b

VEGF ANTAGONISTS

{0021] The mathods of the present invention comprise agminisiaring {0 a patient a VEGF aniagonist according o
spacified dosing regimens. As tsad herein, the axprassion "“VEGF andagonist” means any molacuis that blocks, educes

& grinterferes with the normal biclogioat astivity of VEGF.

{0822] VEGF aniagonists inciude molacuine which ey eve with the intersction betweeq VEGF and 8 aalural VEGF
recenton, «.g., molsttiss which bind i VEGF or s VEGF receptor and prevent or stherwise hinder the interaction befveen
VEGF and 2 VEGF receplor. Sgecific exemplary VEGF antagonisis inclute anti- VEGE antibodies, anil-VEGF reseptar
andibodies, and VEGF receptor-based chimerin molecules {alao referred (o hereln as "VEGF-Traps™).

23 {08231 VEGF receglor-based chimeric maleoudes inclede chimeric polypaptides which comprige twg or more immu-

noglobudin {g-ike domains of & VEGE receplor such as VEGFR YT {aiso referrad ko as PRIy andior VEGFR2 {alao referred

o as Pkt or KDRY, and may alsa contain s multimerizing domain {e.q., an Fodomain which faciiftales the multimerization

{e.g., dimerization] of Wwn of more chimernin palypeplides). A sxempiarty VEGE recepiorbased chimeric molesule fs 3

mnleculs referred o gs VEGFRIRZFeal i) which I3 encoded by the nucleic acid seguence of SEQ D NO:

VEGFRIRZFoall s} commises theee compunania; {1) 2 VEGFRY porapanerd comprising araing acids 27 1o 128 of

SEQ D NG {25 2 VEGFRZ component comprising amine acids 130 1o 231 of 3EQ 1 NO:Z: and (3 & multimerization

campangnt UFeACHEY comprising smitio acids 23210 457 of SEQID NOE (the C-terminal aming goid of SEQ (D N2

(.0, K4S mayor may nol be innluded in the VEGF antagonist used in the methods of the inveniion: see ay, US Patent

7.308.884). Amino acids 1-26 of SEQ ) NG2 are the signal seguence.

A {06231 The VEGF antagonisl used i the Examples sel forlh hereln beiow s g dimerie mulecule comprising two
VEGFRIRS-Fealt{a) molecuiay and is reforred to hevaln as "WEGFT.” Additional VEGF receptor-based chimeris mob
scuins which oan be used in the tontext of ihe prasent invention are disclosed in US 7,308,684, 7,303,746 and WG
W78

48 ANGIOGENIC EYE DISORDERS

{0025] The mathous of the preserd invention can be used (o eat any anglogenio gye disorder. The expression "an-
giogenio eye disorder,” as usad-harsin, maans any disesse of the aye which is caused by or assoctatad with the growt
or profiferation of biaod vessely ar by bload vesast leakage. Noriinidling exaraples of angivgende eve disordars hat are

48 froatuble using the methads of the present invention include choroidal neavasoulsrization, age-related macular degen-
eration (AMEY, diabetic relinopathies, dinbelic machlyr sdama (DME} seniral refinat vein otcliion ({CRVO), corneat
neovasodarization, and retinal nacvascularization.

PHARMACEUTICAL FORMULATIONS

&6
{RO26] The present invention oludes methods in whish the VEGFE aidagonist thad is adminisiered o the pallent is
containad within @ pharmaceutical formulation. The pharmaceutics! formulation may comprise the VEGF aniagonist
along with at least one hactive ingredient such g, 8.¢. 8 pharmaceuticaly anceplabile canier. Glher agents may be
ihearporatad inta the gharmaceutical composition to provide improved fransier, delivary, tolerance, and the ke The

58 ferm “gharmacewtically acoeptable” means apprroved by & regulatory agency of ihe Federal or 8 slote gevernment or

Histed in the LS. Pharmacopeia or other gensrally recognized phanmacopeia for use iy animals, and move paricularny,
imhumans. The term “carrier” refers io a dilueni, adjivant, excipient, arvehicle with which the antibody is adminisierad.
Armuitiude of appropriste formuiations can Pe found in e formulary known o gli pharmacsutioal chemists: Renvinglon's
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Pharmacsutioat Sclences (15t od, Mack Publishing Company, Easton, Pa., 1878}, partioularly Chapter 87 by Biaug,

Seymoar, therain, These formudations inplude, for exampls, powders, pastes, ointments, jsliles, waxes, oifs, ipids, fipid

{eationic o anionich cantaining vesicles (such a3 LIPDFECTINY, INA conjugales, anhivaraus absarption pastes, ot

n-water and waterr-oft emudsions, emudsions carhawax {polyathviens giycols of various molecular weights), semi-solid

geds, and semb-solid mbluces containing sarbowax. Any of the Eregoing mikiuves ray be appropriste in fhe conlaxt of
the methnds of the present invention, provided that the VEGF antagonist is nut inagtivaled by the foraudation and the

formulation is physivlogisally campaiibhe and tederable with the route of administration. Ses alsn Foweil &l al. FDOA {1088}

J Pharpy Sei Techral, 82:235-311 and the citalions therein for additionst information refated o exciplents and narrises

wadl known i gharmaceuticat chemists,

i [0027}  Phathaceuticsl formulations useful fof adovinistration by injection ih the context of the prasent invantion may
be propared by dissoling, suspending o sruisifving a VEGF antagonist in'a steriie agueous medivm or ars oily medium
eonventionaily ussd for injections. As the aquedsus mediiin far injections, there w2, for example, physiviagioal saling,
an isotonie solulinn contalning glucose and other auxiiisry agents, el which may be used in combination with an
appropriate solubifizing agent such 35 3n alechol {e.g., ethaaol), & polvaicahnl {e.g., propyiene glyool polyvethylens

5 glyoal), & nordonic surfactant {e.g., polysorbate 80, HCO-50 {polvaxyethylens (50 mof adduct of hydrogenaied castor
oill}, alc. Astheolly medium, there may be emplioyed, e.g., sesame oif, soybean gl ele., which may be isad incombinalion
with @ solubiliging agent such 3 bengy berzoate, banzylaloonol, el The idection tius prepared can be filled inan
appropriste ampoule ¥ desired.

b

& MODES OF ADMINISTRATION

{0028] The VEGF artagonial {of pharmaseuiicat formutation comprising the VEGF antagonist) niay be administersd
o the patiend by any Known dsfivery system andfar administration method. Iy cerdatn smbndimeats, the VEGE andaganist
is administered fo the patient by ocular, intraucilar, intravitreal oy subconjunctivad injection, In other embodiments, the

7 VEGF anfagonist can be administerad o the patisnt by togics! administralion, e.g., via eye drops or other fiquid, gel,
ointmant or fuid which containg the VEGE antagonist and can be apphied divectly to the eve. (ther pogsitia rutes of
administration include, 9.4, infrademnsl, Intramusaudar, intraperiioned, intravenous, subeutansous, infranasal, epidural,
and arsl

%o AMOUNT OF VEGF ANTAGORIST ADMINISTEREDR

{1029] Each dose of VEGF antagonist adminisiered fo the patient over the course of the treatment regiman may
contain the same. or substantialy the same, amount of VEGF ardagonist, Alternalively, the guantily of VEGF anfaganist
containad within the individual doses may vary over the course of the teatment ragimen. Forexample, in certain em-
B hodiments, & Hest quantity of VESF antagonist s adinirstered ircihe initis} doae; & second guantity of VEGF antagonist
is admiristared in the secordary doses; and a third quantity of YEGF antaganist is administered in the ortiary doges.
Tha presant invention ontamplates dosing schames in which the guardity of VEGE antagonis! contained within the
individual dozes indreasds over time [a.g, euch subseguent dose contains mors VEGE antagonist than the last), de-
creases over time (e, each subseguent dose cantaing ipsg VEGEF sntaganist than the last), inftially incesases then
4@ decreuses, nitally decreuses e increases, or renwing the same throughout the courss of the administration regimen.
{08301 The amount of VEGF aniagonist administered to the patient in each dose is, in most cases, a therapeutinally
effactive amount, As usad herein, the phrase “therapeutically effective amount means s dose of VEGF ardagonist that
rasults in & detectable improvement i one O mare symploms o ndicia of an anglogenic sye disorder, Or 3 dose of
VEGE antagordst thal nfadils, preverts, legseng, or delays he progression of s angiogenic eye disorder. in the oase
# ofan snti-VEGE antibody or 8 VEGF recaplor-based chimeric moleside such as VEGFRIRR-FeaC 1a), atherapeutically
affactive amount can be fom abiowt §.05 |y o about Smy, ».g: aboul Q.05 myg, about 3.1 mg, abouwl 8,13 my, abaut
8.2 ng, about 035 my. abowt 8.3 myg, about .35 o, about 0 myg, aboat 8.45 myg, about {08 myg, about Q.85 my, abowt
0.6 my,-aboul 0.85 mg, abatl 0.7 mg, sbowl 875 rago aboud 0.8 ing: abowt .88 my: atout L8 my, abaut 1.4 mgesbowt
106 myg. about 1.1 mg; sbotd 118 mig. 2bout 1.2 g, about 1,258 myg, about 1.3 mg, about 1.3%8 mg, about 1.4 raf, aboul
145 mg. abowt 1.5 mg, about 1.85 mg, abowt 1.8 myg, abaut 1.65 my, about 1.7 mg, about 1.75 mg, about 1.8 myg, ghott
1,85 mg, about 1.9 my, sbod 283 my, 2bow 2,08 my, about 2.1 mg, abotd 2,18 mg, about 2.2 mg, abolt 2,28 myg, abaut
3 mg, abowt 2.35 mg, abowt £.4 myg, aboul 245 mg. abowt 2.5 mg, aboul 2.55 mg, aboul .8 my, about 2.85 ma. abowt
2.7 my, abaut .78 mg. atout 2.8 mg. about 2.88 g, aboul 2.8 ma. about 3.0 mg, about 3.5 rog, sboul 4.0 mg. aboul
4.5 mg. or abowt 5.0 mg of the antibody or raceptar-based ohimaris molscule.
{031}  The amount of VEGF aatagonist contained within the individuat doses may be sxpressed i terms of milligrams
of antiboddy per kllonram of patisnt body weight {i.e., mgig). For exampie, the VEGF antagonist may be adminialersd
o a patient al a dose of about (.000 to sbowt 10 mgfkg of patisnt bady weight.
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TREATRENT PORPULATION AND EFFICACY

{0832] The raethods of he present ipvention am uselll for irealing snnicgenic eye disorders in patisnts thal bave
begn diagneses with or are-at risk of being afflicted with an angiogenic eyd dizordér Geanvrally, the melhndy of the
prasent invention demonstrate sfficacy within 104 weeke of the iliatian of the reatmand regimen {with the inttial dose
adnvinisterad at “week 0, &.9.. by the and of week 16, by the end of week 24, by the end of week 32, by the end of
waek 40, by the end of week 48, by the end of wesk 58, efe. In the contexd of mpthods for irealing anpogenic aye
disorders such as AMO, CRVO, and DIIE "efficany” means that, Fom the inlliation of reatment, the palient sxhibits 5
oss of 15 or fewer telters an the Barty Treatment Diabatic Re ttmmati‘y Study (ETORS) visual angty chast, In certain
smbadinients, "sfficacy” means againof abp af more {eg., 1, 2, 3.4, 5,8, 7 8, 8,10, 11 or move) letlars on the ETORS
chartfrom the time of initlation of regtment.

EXAMPLES

{00331  The following examples are pulforth soas to provide thase of ordinary skill in tha art with a complate disclosirs
and description of how to make and use the mathods and compositions of the inventipa, and are nat intended 1o limit
the snope of what the invventors regard as thelr invention. Efiorts have been made 10 ensure accuracy with respent ¢
numbersused fe.q., amounts, lemperaturs, aln ) bt some experimental ereors and deviations showld be ccounted for.
Urteas indicated stherwise, parfs are parts by weight, molectiar weight s average molecular weight, temperstiire is in
degraes Cantigrade, and prassurs s al or rear atmospharie,

{0834] Theexenplary VEGE antagonisl used iy all Examples sat fodhbelnw is a dimens molseide having o functional
YEGF binding units, Each funalicnat binding unif is comgrised of ig dontain 2 from VEGFRT fused to ig domain 3 from
VEGFRY, which ia turn is fosed o the hings regian of 3 human 81 Fodomaln (VEGFRT R2-Fealt {ah encodad by
SEG D NG, This VEGF ardagonist is referred U in the exsaple delow as "EGFT. For purposes of the following
Exampdes, "manthly” dosing is equivalent o dosing once avery fours weeks,

Example 1: Phase i Clintcal Trial of Intravitreally Administered VEGF Receptor-Based Chimeric Moleculs (VEGFT)
in Subjects with Neovascular AMD

{0035] In this Phase { sludy, 21 subjecs with nesvasoular AMD receivad 3 single intravitreat (VT dose of VEGFT.
Flve groups of three subjecls each received elther 0,05, 15.0.8,2 or 4 my of VEIBFT, ang = sixih group of six subjects
received 1 my. No setbus adverse events relsted to the study drug, and o identifiable § Iffc weular inflammation was
reporied. Prafiminary resuits showsd that, following injaction of VESFET, a rapid deorease infovesl thinkness and macular
volume was absarvad thal was maintained thraugh § weeks. At Day 43 across all Sose groups, mean sxcess retingl
thickriess {excess ralinad thickness = {retinal thickness - 179p)] oo oplicad coherence tomagraphy {OCT) was reduged
from 118 10 27 a5 assessed by Fast Manudar Scanand fom 194 to 80y a5 assessed using & single Posterior Pole
scan. The meany ncraase i bast corracted visual acully (BUVAY was 4.75 lellees, and BOVA was slable or improved in
95% of sublents. In the 2 highest dose groups {2 andd 4 ing), the mean increase I BOVA was 135 ettery, with 3 of &
subjects demanstrating impravement of > 3 nes.

Examgple I: Phase H Olinical Trial of Repeated Dosas of Intravitreally Admisistered VEGF Raceptor-Basad Chi
meric Molecule (VEGFT) in Subjects with Neovascular ARD

{0036] This study was gdoublemaskad, randomized study of 3 dosas {18, 2, and 4 mg) of VEGFT tesiad 8l 4-wesk
andior {2-week dosing intarvais. There were § freatmant arms in this atudy, us { tlows: 13 0.5 mg svery 4 wesks, 21 0.8
g avery 12 wasks, 31 8 mg avery 4 waekes, £) 2 mg avery 12 wesks and 5 4 myg svery 12 weeks, Subjects were dosed
ut & fixed inferval for the st 12 weehs, after whinh they were evaluated svery 4 wesks for 8 months, during which
aoditionsd Soses wers administered based on gre-apecifisg oritedia. All sub;eu.ts were then follvwed for one year aller
{helr kst dose of VEGFT, Preliminany data Tom 8 pre-phanned irderin ansivels indicated et VEGET met e primary
endpeint of 8 stali et.\.c lly significast redusiian in retinal thickeiess after 12 weeks campared with baseling (@ groups
cambited, decrease of 135, p < 0.0001) Mean change frant baseline i visue! gouity, a key secondary sndpoind of the
study, slse dﬂmﬂmkatm statisticaily significant improvament (3l groups combined, incregse of 5.8 Iptters, < 00001
Moreover, patients in the dose groups thatreceived only a single dose, on average, demansirated 2 devrease inaxcess
refinat thicknass {p < 0.0001) ang an increase in visual acuity {(p = 8,012) &t 12 weeks. Thers were oo drug-refated
serfous advarse pvenls, and realment with the VEGE antapanists was penerally wei-tolerated. The most cammeon
ddverae gvents were those fypically associated with intravitreal injections,
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Example 3: Phase | Clindost Trial of Systemically Administered VEGF Receplor-Based Chimeric Moleaule
{VEGFT} in Subjects with Neovascular ABMD

{0837} This shedy was & placebo-conirolind, sequentaigroup, dose-estalating safely, leraliity ang bicsffect aludy
3 Sf VEGET by IV Infusiorein subjents with neovaseuiar AMD. Groups of 8 subjscis mesting Sighbility oriteria for sublovest
choroidal neovascularization {CNV) related to AMD wers assigned to racshe 4 IV injections of VEGFT or placebo at
dose favels of (.3, 1 ar I mgihg over an Baweek paricd.
{0638] Most adverse avenls hal were alinbuled to VEGFT were mild to muderate in severlly, bl € of & subjscts
freated with 3 mglkg experiencer dose-fimiting loxiclty (DLT) {ope with Grade & hyperlension and one with Grade 2
W proteinwria)) therefore, all subiacts in the 3 mgfkg dose group did not enter the study, The mean percent ohanges in
excass retinal thickness wera 13 %, ~10%, +86%, and -66% for the placebo, 0.3, 1, and 3 mydkgdosy groups at day
15 {ANDVA pe 0.02), and-5.0%, +47. 1% s ~83.3% for the placebo, (L3, and T mgikg dose groups atday 71 {ANGYA
e Q02). Thire was a numearical improvament in BOVA in the sublects treated with VEGET. Az would be expettad in
such asmall study, the resuils were nol statistivally significant.

5
Exarple 4: Phase il Clinical Trints of the Efficacy, Safety, and Tolerabilty of Repeated Doses of Intravitreal
VEGFT in Subjects with Neovascular Age-Related Macular Degeneration
A. Objectives, Hypotheses and Endpoinls

&

{08381 Two parallel Phass i cinteal Irials were canled oul to investipate the use of VERBFT 16 reat patients with the
neovascular form of age-relafad mactiar degeneration (Stdy 1 and Study 2}, The primary Shistiive of these shidies
was o assess the afficacy of IWT admibistered VEGFT compared fo ranibizumat {Lucentis®, Genenlach, o0}, v
non-nferinrity paradigny, in breventing moderate vision loss iIn subjects with all sublypes of neovascular AMD,
3 {0040  The secondary objectives wera (g} lo assess the safely and tolarebility of repeated W T administration of VEGFT
in subtjects with all subctypes of neovasoular AMD for periods up o 2 vears: and (B o assess it effact of repented VT
administration of VEGFT on Vision-Related Qualty of Ufe (QOLY in subients with all sub-types-of nesvascular AMD,
[0041]  The wimary hypothesis of these siudies was that the proportion of subjacls treated with VEGET with stabke or
improved BOVA (<15 leters fost) iz similar to the proporfion irsated with ranibizemall who have stable o improved
BOVA, thereby demonstrating noreinfatiority,
{06421 The primary engdpoint for these studies was the prevention Of vislon oes of grealer than or equal io 15 latfers
onths ETDRS chart, compsred fo baselios, st 52 weoeks. Secondacy endpolnis ware.as follows: (s} change from baseding
0 Waek 52 in letler soove on the ETORS chart: (D) gain from bassling o Waek &2 of 15 atlers or mora on the ETDRS
charl; {cychange fram baseline i Week 52 in fotal NEI VEQ-25 score; and {d} change fram baseline p Weeb 52 in CNV
A area,

B, Study Design

{0843] Foreach sludy, subjpcts were randoemby assigned ina B4 ealic o 1 of 4 dosing regimens: {1)2 mg VEGFT
4 administered avery 4 weeks (284 {2) 0.5 mg VEGFT sdminisiered every d weeka {0.5Q04)7 (31 2 mg VEGF T admintsigred
avery 4 weeks b week 8 and then every 8 weeks {with sham injection at the interit 4-week visils when study drug was
nof sowdnisterad (208 wnd {4) 0.5 mg ranibizumab administered every § weeks (R4} Subjects assignad o (208
raceived the 2 mg infectinn every 4 weeks to waek 8 and then a sham inisction atintarim 4-waek visits fwhen sturdy drsg
is hotio be administerad) during the firet 52 weeks of the slisdies. (No sharcinipation were giver 3t Week 53).
4 [0044]  The study doration for sach subject was scheduled to bs 98 waeks plus the recruitment paviod. For the first 82
weeks {Yeay 1), subjedts racaivad an VT o sha injection in the study eye every 4 weeks (No sham injections were
glven at Wesk 52). During the ssoond year of ths study, subisats will be svalugted avery 4 wesks and will receive VT
njpction of study drug al intervais determined by speoilin dosing eriteria, bl alleast pvery 1 weks. (During the seoond
yaar of the sludy, shant injsctions will not be givery) Buring this peried, injections may be givercas frequarntly as every
4 weaks, bul no less frequenty then avery 12 weeks, according W' the bitawing eriferia: (i} increase in central retinal
thickiess of 2100 pmcompared o he lowest previous value @3 measured by optical coferense tamograghy (QCTh or
(i & loss from the best grevious letter scare of alleast 5 ETDRS lelters in conjunction with recurrent fuid as indicsiad
by OCT; or {iii) pew o persistent fuid as ndicsted by OCT; or-{iv} new onsat classic neovascuiarizalion, or new or
persistent leak on flucrescein angiography (FAY or (v} new macular hemaonrhage; or {vi) 12 waeks have slapsed since
the pravdous infecting. Accorging lo the present profocel, sublects must repeive an infection al leasi every 12 wesks.
{0045]  Subjecis were avalusied at 4 weeks itervais for safely and best correciad visust acully {BOVAY using the §
meter ETDRS protecol. Quality of Life (QOLY was svaluated using the NEI VRG-28 guestionoaie. O0T and FA axam-
inations wers cordudted periodically.
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{0046]  Approximately 1200 suibisots wete enroliad, with & fargst anrolivient of 300 suljeots par fréalment arm.
{08471 To be efigibla for this study, subjects were requirad 1o have subfaveal choroidal neovasoularization {ONV)
sacondary o AMD. “Sublovea GV was defined 33 the presence of subfoveal neavascularizaling, documented by FA
of presence of alesion thatis juxtafoveatin locatinn angiographically but affects the fovea. Subject oligibility was confitmed
based on anglographic priteria priar (o randamization,
{08481 QOnily ons gye was designated as he study gye. For subjeotswho met aligibility criteria in both eves, the aye
with the warse VA was sedected as the sludy ays: If both eyes had equal VA, the ayve with the dearest lens and aoular
media ard least amount of sutfoveal scar or geographic atrophy was sslected. f {here was no objsttive basis for
selecting the sidy eve, Tactors sush as neular dominance, ather ooidar pathology and subject preference were considersd
W in making the selection,
{00481 inclusion criteria for both stugies were as foflows: () signed Informed consent, () at least 50 yaars of sge] (i)
active primary subfovesd ONY leglons secondary to AMD, inciuding fuxiafovesl fesions that affect the foves as evidenced
by FA i the study ave {iv) CMY at legat 30% of tolal lesion size; (¥) sarly reatmant diabetic retinopathy study {ETDRES)
best-conected visual acuily of: 2040 1 2Y32Q (eller soore of 78 1 25) i the study sye; (o) wiling, commitiad, and
15 whis to return for all olinic visite and coraplste a study-related procedurss; and (vii} able o read, understand and willing
{o gign the informed consent form (ar, § unable to read due o visual impairment, be read to verbalim by the pearson
adrainistering e informed convent or & fanily mentber):
{0050] Exclusion oriteria for both studies were as follows: 1. Any price-aeutar {in the siudy aye} ar systemic raaiment
gr surgery far nenvasoular AMD except dielary supplements arvilaming. 2. Any prior or concamitant iherapy with snotner
® investigational agent fotreat nesvasciiar AMD in the study sve, sxceptdistary supplaments or vitaming. 3. Prior reatmant
with artVEGE agents as Ioliias: {33 Prios eatmedd with anli-VEGE therapy in the study ays was not aliowsd: () Pror
freatmentwith anti-VEGF thérapy in e fellow eye with an investigational agent (nol FDA approved, &g, hevatizumab)
was allowed up o3 moatis peiy B fral dass in the sldy, and such reatments were oot aliowad during the study. Prior
treatment with an approved ant-VEGF fherapy i the fellow sye was allowed; {0} Prior systemin anlVEGF therapy,
7 investigetional or FDAMHealth Canada approved, was onty aliowad up to I mpnths prior o first dose, and was not aliowad
during the study. 4. Tolal lesion size » 12 disc araas {305 mm2, including blood, scary and neovascdarization) as
assessed by FA in the shdy eve. 5. Subreling! hemaorrhage that is either 50% or mora of the total lesion ares, or if the
bloo fs under he foves andis 1 oy mare dise areas in size i the study aye. (il the biood 13 under the foves then the
fovaa must be surrounded 270 degress by visible CNV.)Y 8. Scar or fibeosis, making up > 80% of total lesion i the study
aye. 7. Scar, fitrosis: or atrophy involeing the cerder of the fovea. 8, Presenne of relinal pigrmerd epithetial tears or rips
involving the maculd in the study eve. 3. History of any vitredus hemorrhage within $.weeks prior 1o VIS T in the study
ave. 1. Presence of otber causas of ONY, fnchuding pathologic miyogla {spherical equivalent of 8 dioplers or mara
regative, or axial length of 25 mrq or mors), oculsr histopiasmosis syndronre, angleld sireaks, choroidal rupture, or
muttiforat charoiditis In tha sludy aye. 110 History or clinical evidence of diabstic relinopathy, diabstic maculer sdema
W orany olber vasoular disease affecting the relina, other than AMD, in eilher eye. 13, Prior vilreclomy i the shudy eye.
13. History of retinal detachment or freatmeant ar strgery Tor relingl detachment i the study eye. 14, Any history of
raasutar hole of slage 2 and atmve in the study eye. 18, Any inraocular or periosuiar surgeny within 3 months of Day 1
o the siudy eye, except it surpery, which may nobheve taken place within 1 month of day 1, as long us it was unlikely
o inferfere with the injection. 18, Prior rabectisctamy or ather Hliration suegery in the stugy eye. 17 Uncontrotied
48 glaucoma {defined as intravcular pressure grewter than of adual to 25 mim Hg despite esiment with anti-giatcoma
mesication) it the study sve. 18 Active Intracculsy Infiammation in either aye. 18 Active acilar or pedocular infection
i either aye, 20, Aty ooutar or periooular infection within he last 2 weeks prior fo Soreening n either eye, 21, Any history
of uveits insithereys, 22, Active saleriis of apiscleritis in aithar ave. 23, Prasence or history of seleromalacia in ethar
eye. 24, Aphakinor pyaudophakia with absenne of posterior oapauls (unless B oneuwrred 33 x result of 2 yitoura aluraibum
® garnet [YAG] postetior cagsulotomy) in the study sye. 25. Previous therapaatic radiation in the region of the study eys,
28, Hislory of comeal ransplant or gornesd dysivaphy fn the study eye. 27 Signilicant media opaciies, inchuding cataras!,
i ihs study aye which ought interfere with visuat acully, assesament of safety, or fundus photagraphy, 28 Any concurrent
flragedar condition i the sludy eve {e.g. cataraat) thal, in the ogltion of the investigalor: couly reguire sither madical
oF suvgical ntervention during the 86 week study pericd, 38, Any concurent ooular condition in 1he study eye whish, i
the pptnion of the investigator, could either increase the risk (o the subifect beyond what is 16 be expectad from standand
proveduras of infracoular injeation, of which ofherwise may Medere with the inlscln procedure ar with evaluaiion of
efficacy or safaty. 30. History of other disease. metabolic dysiunction, physical examination finding, or clinical laboratory
inding giving reasonable suspicion of a disease or condition that soniraindicales the use of an investigational drug or
hat mright affest iterpretation of the results of the stugdy or rendar the subjaet ot high risk for treatment compdications,
31, Participation as 2 subjsct inany clinfcal study within the 12 wesks prior to Ray 1, 32, Any systamicor acular treaiment
A an nvestigational agend in the past 3 months prior to Day 4 3%, The use of long acting sterolds, either systemicaily
rintraooday, in the 8 moaths prier o day 1. 34, Any history of allergy to povidone iodine. 38, Known serious sffergy
ihe fluorasceln sodium for injection in angiography. 38, Prasenoe of any contraindications indicated i the FIOA
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Approved iabel for rardbizuraal (Lucentis®), 37, Females whowere pregnant, breasifeeding, o of chiidbesring potential,
unwilting to practive adaguate contrecaption thraughout the study. Adeguaty confracaptive measures inchuds oral con-
fraceptives {Stabls use for 2 o more oycles piior o soreening)) WD Dapo-Provera Norglant® System implants:
bilateral tibal ligation; vasectomy; condom or diaphragm plus sither confracepiive spongs, foam af jelly.

3 {051}  Subjenis were not sllowsd Yo reosive any slandard o vastigational ageats for trsatimant of their AMD In the
study eye oiher than their assigned study freatmant with VEGFT or ranibizamab 55 speciied b the protocel unti they
eormgilated the Completion®arly Termination visll assesumenis. Thiv includes medications administered Ipeally (e,
VT, topical, juxtascierst or periarbital routes), as well as those administered systemically with the intent of trealing the
study andlor fellow eye.

o [00S2)  The study proosdures are sumrmarized as follows:

Best Corectad Visusl Aculty: Visual funclinr of the study eve and the fallow aye were absegaed dsing the BETIRS
profocot {The Barly Treatment Digbatic Retinopathy Study Group at 4 meters, Visual Aculty examiners were cortified
fo ensure consistent rmsasurement of ROVA, The VA exarsingrs were vemuinsd 16 ramain masked to reaiment
i sesignmernt.
Dptical Coherance Tomogeaphy: Retinad and lesion charactenstics were svaluated using OOT an the shudy sye. Al
the Screen Visit {Visit 1} inages were captured and ransmifted for both eyes, All QCT images were captursd using
the Zeiss Stratps OCT™ with sofbvare Version 3 or grester. OCY images were spal 1o an indepandent reading
center whaere images wers read by masked readers & visits where OC T were requifed. AlDCTe were stechranioslly
5 arohived atthe site as part of ite anurcs dodumenialion. Asubsetof OUT imagas were rsad. OUT tachnicians ware
eaguivad i be certified by the reading cetiar {0 pnstive consistency anntgualily umage acgulsition, Adeguats sffons
ware made o enstre hat OCT fechnicians at the site remained masked & frsatment assignnient.
Fundus Photopraphy and Fluarescein Angiography (FAY The anatemical stale of the retina! vasculatuos of the study
eye was evaluated by Tunduscopic examination, fundys photegraphy and FA, At the Sorsen Visit {Visit 1) funduscaple
23 exanination, fundus photography and FA were captured and fransmitted for both eyes. Fundus and angiographic
fmages ware-sent fo an independant reading center where images were read by masked readers, The reading
serdar confirmed subject eligibily based an angiographic oriteria prioe to randomization. All FAs and fundus pho
fographs ware archivad a the sile as part of the source documentation, Frolographears wers requirad lo be cerlifisdg
by the reading venler 1o snsure consigtency snd guality In image soguisition. Adenusis effnris ware made 1o ensure
that af photegraphers al the site remadn masked o trealment assigament.
Vislon-Reiated Quality of Life: Viston-related QOL was assessed using thy Natons! Eve institute 25-item Visual
Fonetor Questioanaire (NEI WFQ-E5} in fhe interviewsr-administared format. NETVFQ-28 was administered by
certified personnel al & cordractad call cenier. Al the sereening visil, he siles assisted the subjec] and iniiatad the
first call {o the calf center i coliect gl of the subject’s contast infermation and o complate the first NEDVRR2E an
kS the phane prior o randomization sngd (VT ijection. For all subsequent visits, the call venier calfed the sublect on
the phone, prior o VT injection, io complete the questionnatre,
Indraonuiae Bressurs: Intraconiar gressure (OF of the study eye was measwred using applanation tonametty oF
Toropen. The sama method of HOP medsurement was used in aach subjact throughou! the study.

4 €, Regults Sunwnary (52 Week Data)
{0053] The primary sndpoint {prevention of moderate oF severs vision foas as defined above) was met for al three
VEGFT groups (204, 0504 and 20Q8) i this atudy. The resulis fronrboth studies are summarized in Table 1.
a8 Table 1
Ranibizomab 8.5 wmg YEGFT 0.5 mg monthly VEGFTR mg VEGFT 2 mg overy 8
rronthly (RQ4Y (6.5Q4} monthiy (2G4) weeksh (208
Maintenanos of vision® {% patinnts bsing <15 lelters) of wesh 52 versus bassiine
& Study 1 04.4% G5.9% 95 4% 85.1%"
Study 2 24.4% 953%™ 45,5% G8,6%
Mears impravement in vision® (letters) &t 52 wesks versus basaling (paaiue vs RGEF™
s Study 1 | &1 BUNSY | 1H.9p<0.01} | T.{NS}
8
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{continued)
Ranibizumab 0.8 mg VEGFT 8.5 mg monthiy VEGFT 2 mg YEGFT 2 mg evary 8
rronthly (RQ4) {6.504) monthly (EG4) weeksid (208
Study 2 9.4 9.7 (NS} 7.6 (NS} 8.9 (NS

¥} Follawing three initial monthly doses

*Visual scuity was measurad as the total number of letlers read sorrectiv an the Eavly Treatment Diabetic Retinopatiiy
Study {(ETORE) eye chart,

N * Statistically non-inferior based on & non-teriority margin of 10%, using confidence interval appraach {35, 1% angd
8% for Btudy tand Shudy 2, respactively)

* Fest for superority

NS = nan-significant

I {0054] o Study 1, palienls mceiving VEGFT 2mg monthly {204) achieved a statislioally sipnificant geeater mean
improvement in visual acuity el wesk 52 versus baseiine {sscondary endpnint, comparad {o ranibizumab 0. 8mg faonthiy
{ROAY, patients recelving VEGFT Jmg manthly on average gained 1L lelters, compared to @ meare .1 lstler galn with
ranibizumalb 0.5mg dosed every month (p=0.01). All other duse groups of VEGFT i Study 1 wnd all dose groups In
Study £ were nol stalisticaily oifferent frore ranibizumal in this secondary endpaint.

@ {0055] A genarally favorable salely profiie was observed for both VEGFT and ranibizumab, The incidence of ooular
freatment emergent advarse svents was balanced across all four reatment groups in both studies, with themost freguent
events sssaniated with the injection procedune, the undedying disease, andiar the aging process. The most frequent
seular adverse evernts wara sonjunctival hemaorthage, macular dageneration, eys pain, retina hemorrhags, and vitreous
floaters. The rmost frequent setiats nan-oniilas adverse events were typioal of those reporied {n this sidetdy population

2 wha receive infravitreal freatmant for wet ARD: the most freguently reporied events wors falls, preumonia, myocardial
infarction, atriad fbrilation, bresst ¢ancer, ang aoute coranasy syadrome. There were no ixdable differences amang the
Study armg,

Exampie 5. Fhase §l Clinical Trial of VEGFT in Subjects with Diabetic Macutar Edema {DME)

&
{00587  In ihvs sluddy, 221 patients with Clinically signiflcant OME with contrsd mscular ivolvermeant were railondzes,
and 270 palients were reated with batanced distibution over five groups, The conirol group recaiad macular laser
therapy at baseline, and petienis were eligible for repeat laser reatmeats, nd no more freguently than at 18 week
{ntervals. The remaining four groups recelved VEGFT by indravitreal injection aa follows: Two groups reveived 0.5 or 2
7N

W g of VEGFT onoe every four weeks throgghaut the 12-month dosing pedod {0.504 and 204, respectively}. Two groups
receved three initial doses of 2 mg VESFY once svery four waeks . &, a1 haseling, and weaks 4 and 8}, foliowad through
week 52 by aither once avery § weeks dosing {2Q8) or as needed desing with vary strict repest dosing erteria (FENL
Mean gaing fiv visual pauily versus baseline ware as showrt in Table 20

A8 Table 2
Mean change invisual acuily, abweek | Mean change in visuat anilly al weel
3} 24 varsys baseline {efiers) 8§ veraus baselineg {lalters)
{aser 44 2.5 =
§ i 3o N .

4 VEGFT 0.5 g monthiy 44 367 £ g
{0.504) i -~ v
VEGFT 2 mg maonthly 4 s Sy
{2G4) ) h '

5 VEGFT 2 mg every 8 P . .7
waakatd (208) - ' '
VEGETY mnaan ‘ot
VEGFT 2 mgas neededi™ 45 0.3 R RN

{FRN}

il Following three inttial montidy doses
“op < 001 versus laser
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{0087} i this sludy, the visual aculty gains achigved with VEGFT administration al week 24 were mairdained or

rsverically mproved up o compislion f the study atweak 52 in alt VEGFT study groups, including 2 my dosed evary

othet month

{o858]  Asg demonsirated inthefaregoing Examples, the administration of VEGFT to patients suffering from angipgenic
3 aye disorders {24 AMD and DME} at & fraqueney of once susry §weeks, Rflowing a siogle initial dose and tw

seoandary doses administerad four wesks aparl, resulied in significant prevention of moderate or severa visian joss or

improvemerds i visusad anudly.

Examgple 6: A Randomized, Multicenter, Double-Masked Trial in Treatment Naive Patients with Macular Edema
W Secotdary lo CRVG

{00589] {n ibis randomized, double-masked, Phase 3 study, patlends recsived § monthly irdections of ‘either 2 mg
intravitreal VEGFT {114 patients) or sham injections (73 patients). From Waek 24 o Week 52, all patienis faceived 2
g VEGET as-needed (PRN} accorging to retreabment oriteria, Thus, “shan-trested patlents” meang patisnds who
15 received sham injactions once every four weeks from Week I through Waek 20, followed by iiraviireal VEGFT ay
apeded from Week 24 through Week 52, "VEGFT-vreated patients” means getienis who rceivad VEGFT intravitreal
injections onoe svary four weeks from Wesk I trough Week 26, followed by Intravitreal VEDFT 2y needad from Week
24 through Week 82, The primary endpaint was the proporiion of patients who gainad = 15 ETDRS letters fom baseling
w Week 24, Secondary visusi, anatomis, and Quatily of Life NEI VFQ-25 ouloomes at Wasks 24 and 52 were alse
& svahsated
{0B60] At Week 24, 58.1 % of VEGF T-reated palients gaived 215 ETDIHS letters bom bassline vs 1E.3% of sham-
freated patients (P=0.0007) Similarly. o Week 52, 558.3% of VEGFT-irastad patlents gained 2 15 lellers vs 30.1% of
sham-traated gatipais P<O.01) AL Wesk 52, VEGF T4 2ated patients gaiond a mean of 15.2 falters vs 3.8 lelles for
sham-freated pationts (P<Q.001), Mean number of infections was 2.7 for VEGF T-reated patients vs 3.8 fur sham-rasind
3 patients. Mean change in centrad relinal thickness was -413.0 povvior VEGF Tireatad patients vs -381.8 pernvior shame
reated gatienis, The proporfion of patients with ocular neovasauarization al WeeX 24 were 0% for VEGF T-lreated
pationts and 8.8% for sham-ireated patisnts, respectively; 8t Week 52 after receiving VEGFT PRN, proportions were
0% andt 8.8% oy VEGFT-reatad and sham-ireated, Al Week 24, the mear shangs am haseling in the VFQ-25 toiad
seore was 7.2 va 0.7 for the VEGFT - reated and sham-traaied groups; at Waek 82, the scoras wave 7.5 va 8.1 for the
VEGFT-reated and sham-traated groups.
{0661]  Thiy E¥ampie confirms that dosing montidy with 2 my intravitteat VEGFT injection resulted in 4 sfalistically
sigrifivant mprovement io visual scuity al Week 24 that was maintained theough Weak 52 with PRN dosing compgred
with sham PRN traatment. VEGFT was generally well lofersiad and had o generally Tavorable safety profile,

¥ SEQUENCES

{062} SEQ D NOT {DNA sequanos having 1377 nuclealides):
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ATGRTCAGUTACTRGBACACOGHAGTCCTEOTRTRCOCECTRCTCAGOYETCTRETTETC
ACAGGATOTARTTICOGGAAGTCATACCOOTAGACCTTTCOTAGABATETADASYGAMATCL
COGAAATTATACACATEAOTGAAGRAAGRGAGCTCOTCATTECRTOCCGBHETTALGYCALT
CTAACATCACTETTACTTTARARAAGTT TCCACTTOACACTTTRATCUCTGATHGAAAARCEC
ATAATCTOEGGACAGTACASABGECTTCATCATATCARATBCAADGTACASARAAATAGAGT
TICTEACCTETEAAGCAARCAGTCARTRGRUATTTGTATAAGACAAATTATCTOACACATCRA
CAAACHAATACAATCATAGATH THOTTCTCAGTUORTOTCATHRGAAT TGRACTATCTETTGE
AGRAAAGCTTGETCTTARATTGTACAGCAAGAALTGAACTARATGTGGGEATTCATTTICAADT
GREAATACLCTTCTTCOAAGDATUABCATAAGARALTTGTAAACCGARACCTAAAAACCCA
GTCTGOGASTRASATRAAEARATTITTRAQCARSTTAACTATAGATOETRTAALCCBBAGH
SIACCAABCGATTGTACACCTOTOCAGCATUCAGTOOGCTRATGACTAABAAGARCABTACA
TYYGTCAGRGTOCATRAARAGBACAARACTCARACATGOOCACCHTEOCCARCACCTGAA
STCCTRGGRGREACCETCARTCTICDCTCTTQOOUCCAMAACTUAARGACATTOTCATRATC
TCCORGACCCCTCAGBTCACATSLOTRETOOTRRACKTRAGQCALGAAGACTLTGAGEY
CARAGTTARCTGETACGTGOACGEUGTRCAGRTCOATARTGOCAARACAAAGCLBLGGE
AGRAGCAGTACAACASDACOTACOGTHETECTCAGCATOCTCACCHTOOTRUALCAGHADT

GBECTGRAATROUALCEAGSTACAASTCGLAAGSTOTORAAUAAAGCCUTCOCAGDCLOCATLG
AGAAMACTATOTOUAAAGCOAAAGEECABTORCGARAACCACAGS TETACACOCTRCLCE
CATCUCQGGATRAGUTGACCAAGAASCAGETCAGCCTBACCTRCUTGOTOARAGGCYTOY
ATCOCAGUGACATCOCUGRTREAGTOOGABASTAATEGRCANCOGGAGAACAALTACAAG
ACCACGOOTCCCETEOTRG \,"ﬁ GACGGUTLCTYCTYCUTCTACAGUAAGLTUACOGTG
SAGARSAGCAGETOGCAGUAGRGRAACHTOTTOTCATRLTOCHETOATECATSAGGOTITS
CAORACCALTACATGLAGAAGABCOTCTCCOTRTOTCUARGTAANTGA

[3063] SEQID NO.Z {polypeptide seguence having 458 amino acids):

MYSYWRTGVLLCALLST EMYSEPEIHMTEGRELVIPORVTSPNITY
?i.KKs“F’iﬁTi\3?’@@%‘(9%?&*’3&?2?’(&:“»'%%SNAT'\.:’KH'C%LL' CEATUNGHUYKTMNYLTHROTNTEDVVLE
PEMGIELBVEERLVINCTARTELNVGIDENWEYPSEKHONKIKLVARDLK TQEGSEMKKFLETLT
RCVTREDQGLYTCAASSELMTERNS TAVRVHER DK THTCRPORARELLEUPBVFLEPRKPRD
TLAMIBRTPRVTOVWEVEHEDPEVEENWY VOO VEVHNAK THPREEGYNS TYRVVESVLTVLHOD
WURGKEYKCKY SRNRALPAMER TIRKARGRPREPOVYTLEPERDEL TKNQVSLTCLVEGRYRSD
VEWESNGQPENNYKTTPRVLDSDGSFRLYSKLTVDKSRWQOGN VS SCSYMHEALMNNY TR

KSESLEPGR

e

{0084] The present invenlion & nol to be limited it scope by the specilic embodiments described herein. Indesd,
varfous madificativns of the pvention in addition to those desoribed herein wit becdihe apparent fo those skilled in the
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@i from the foregoing deseriplion and e accormpanying figures. Such modifications ars intended 1o fall within (he scops
of {he appended olaims,

Further Nuunbered Embodiments of the hvention:

{08651 The following regresent further numbered ambadiments of the invention; bat do not at present represantclgims:

1, A method for reating an angiogenio eye Sisorder in & patient, said method comprising sequerds "‘i‘ v administering
{0 the patient 2 single initial dose of 3 VEGF antagonist, followsd by one ar more secondary doses of thea YEGF
ahiagonist, foliowed by one or more terthury doses of the VEGF ardagenist

wihterein each secondary dose is administerad 2 1 4 woeks after tha mmediately gracedin

iy a"ma and
whereln aach ferliary Jase IS adminialersd 8t least & waeks after ihe immedialaly precedin g S

2. The method of ilem1, wherein prily a shhgle sscandary sass Is adminfsiered fe the patieat, and whersin the single
secondary dose is adminiaterad 4 weeks uffer ihe bitied do of the VEGF antagardst.

3, The method of item 1, wherein only bwo seocondary doses are administerad 1o the patient, and wharain such
sacondary dose is administered 4 weels after the immediately preceding dass,

4. Tha mathon of tam &, whersin eanh tertiary dose is adminisierad 8 weeks aftar the immeadiaisly preceding dose
S, The method of fem 1, wherslri &t lgast § lertiary doses of the VEGF anfaganist are administerad to the patierd,
and wherain the firstinur tevtiary dses are admitisisred 8 weeks after the immediately preceding dose, and wharein
sanh subsequent tertiary dose is adnirdsiered 8 or 12 waeks alter the immediately praceding dose,

& The method of tem 1, whereln the angiogenic eve disorder is selected fram the group consisting of. age refaled
macular dageneration, diabelic retinopathy, diah&it mgoutar adema, central retinal veln oeclusion and comeal
neovascularization.

7. The method of e & wharein the anglegerds sye disorder is age relalad maculsr seganeration,

8, The methnd of flem 1. wherain the VEGF antaganist is an antl-VEGF antitody or fragment theread, an antib-VEGE
recagtor antibody or rgoment thereof, or a VEGF recsptor-based chimerlc molgculs.

&, The method of itam 8 wherein the VEGF aniagonist is 3 VEGF recepior-based chimenic molecule.

Q. The method of ftem B, wherein the VEGF recaptor-based chimenic molecule comprises VEGFRIRE-Feal Ha)
enmdeu by the nucielt anid sequencs of SEQ 1D NGO,

11. The method of kem 8, wherein the VEGF receplor-based chimeric malscule comprises {1) a VEGFR T component
comprising aming acids 27’ e 128 of SEQ 1D NGO, {3} a VEGFRE companent comprising amino scids 130-231 of
SEG D N0 and {3) @ multimerization component comprising aming acids 232457 of BEQ D NO2,

12, The methad of ey 1, whersih sl doses of the VEGE antagonial are administerad o the patient by npical
administration of by intraccuiar administration.

13. The methad of fem 12, wherein all doses of ths VEGF anlagonist are administersd to the patient by intraccular
agdrsnisiating,

14, The mathod of #em 13, wharein the infraocudar adminisiyation is intrgvitreal adminisiration.

-

15, The mathod of lem 11, wharein ail doses of the VEGF antagonist are aduinistered to the patient by topical
administration or by iniraooular administration.

18, The method of fem 15, whersin all doses of the VEGF anlagonist are administered o the patient by inbrancular
administration.

17, The method of itlem 16, wherein the intrsonular admintsiration s iniravilreal adminisiration.

13
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18, The method of et 17, wharein ali doses of the VEGF antagonisl comprise from about 0.8 mq 1o shotit 2 mig
of the VEGF antagoniat.

19, The msthod of tem 18, whaveln @il dosss of the VEGF antaganist comprise 0.8 mg of the VEGF antagoniat,
20, The method of item 18, whereir all doses of the VEGF antagonist coniprise 2 mg of the VEGF antagonist,

1. AVEGE antagonist for use ina method of trestivg an angiogenic sye disorder in 3 palient, wherein the method
somprises sequentially administering toths gatient a single in‘i‘tmi ase of & VEGF antagonist, inllowed by ong or
move secondary doses of the VEGE antagordst, followed by ons or more teriary doses of the VEGF safagonist:
whergin egch secondary dose is sdministered 2 © 4 weeks after the fmmediately graceding dose; and
whereln each feriiary Jase IS adminialersd 8t least & weeks after the immedialaly preceding dose.

22. The VEGF antagondst of fem 21, wherels only 2 single secondary dose is administered to the patient, an
wiieredn the singie secorgdary dose is administerad 4 weaks after the inltial dose of the VEGF antagordst.

23. The VEGF ardagoniat of Rem 21, whersin only iwo senondary doses are administered 1o e patient, and wharein
aach secondsry dase s asninisterad 4 weeks afler the immadialely preceding dose.

24. The VEGF antaguniat of any ong of ftema 21 10 23, whorein sach terliaty duse s administarsd 8 weeks aftar
the immetiately geeceding doss,

28, The VEGF antagonislof any one of Hems 27 1 23, whereln atteast & lartiary doses of the VEGE antaganisl
sdnviristared to the patient, and wharein the fiest four terliary doses sre adnsnisterad 8§ weeks after the immadiately
preceding dosa, and wherein each subssquent ferliary dose s administered 8 or 12 weeks after the immediately
precading dose.

26, The YEGF antagonist.of any one of tems 21 1025, whereirt the angloganic aye tiscrder is selected from the
group cansisting of age related maculsr degenaration, diabetic retinopathy, dighetic macular sdema, central retinal
yein anchisfon ang comeal neovassulaization.

27. The VEGF antagonistof item 8, wherein tha angiogenic eye disorder & age related macular degeneration.
8. The VEGY antagonist of any one of flams 21 fo 27, wherain the VEGF an g stis an ant-VEGFK ardibady or
fragment thergol, an anti-VEGF receptor anlibody orfragment thereof ora VEGF ra piar-ba sed chimerio molecte,

28. Tha VEGF antagonist of fem 28, whersin the VEGE anlagonist is g VEGF reseptor-based chimeric molecule,

30. The VEGF antagonist of item 26, whereln the VEGE recepdor-based chimedic raolecule comprises YEGFRTHZ-
FoaCi{a) encoded by the nuclein acid seguance of SEQUI NOML

31, The VEGF antagonist of ffera 29, wherein the VEGF recepiorbased chimericmuleouls comprises (1) a VEGFR1
COMPONERt comprising aming aoiis 27 fo 129 of SEQ D NGE; {2 & VEGFRR compaonant comprising aming acids
136-237 of SR NOE; andd {3) & multimerization compane somprising amine acids 233457 of SEG D N&2.

32, The VEGF antaganist af any one of fiamis 31 (0 31, whearein all doses of the VEGF antagonist are admirisisred
o the patisnt by oples! administration or by intraccalar adminisiration

P

33, The VEGF antagonist of ey 32, wherein afl doses of (he YEGE antagonial are administered 1o the patient by
intraccular administration,

34, The VEGF antsgonist of dam 33, wherein the intraccular administration is intravitres! adminisiration.

33, The VEGF aniagonist of item 34, wherein all doses of the VEGF antagonist comprisa from gbout 0.5 myg to ahout
2 my of the VEGF antagonist.

36. The VEGE antaganist of Hem 33, wherin alt Joses of the VEGK antagonist comgrise 0.5 myg of the VEGF
artagonial,
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37, The VEGF antagunistof flem 35, whersin alldosesof the VEGF antagonisteorprise 2 my of the VEGF antagonist.
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SEQUERCE LISTING

Regenaran Pharmacenticals, Inc.

Uan of 3 VRGP Antagonist o Treat Angiogenic Hye Disorders

TERAMWO

To be assigned
Filad hexawith

8L/432, 2458
2011~01-13

§1/434,838
2011~01-21

8L/561,8587
20411-131-21

<160> 2
<L 70=

<210> 1

<2Li» 1377
<Z1i2>» DNX
<213>

<220»
223>

«<400» 1

atggboagok
agcaggatoeta
poogasatta
cataacata
cgaataatot
gagettobgs
catugaca’a
totgttggay
gactteaact
chaaaasoon
gtascecgya
FAGARCRGCEA
anageasetg
acactoatga
gacootgagy
3gecgoggy
caccaggact
geooecatog
avcctgocos
agaggottod
aactacaayga
choacoghay
gaggototga

<210> 2

<211> 458
<21&> BRT
<313>

Synthetic

BCEGEIRSAC
gttecggaay
tacanatgan
cbgbtactst
gogacagtag
actgtgasgn
coaatacaat
aaaagobegt
gagaatacos
agtobgggag
gtyaccaagy
gatttgboag
aactoctggy
tokocagac
toaagthoaa
aqgagoagha
gyctgartqy
agagaaooat
catonoggga
atuccayoga
GQaGQCQtCC
acaAYagoAY
aeaaccacta

Artificial Segquence

egaggbooty
tgataceggt
TYRIGIARGY
RraaaaagEtt
aaagggetta
azcagtaaat
Satagatgty
gtiaaatigh
ttethogaag
tgagatgasag
attgtacacn
ggtooatgaa
gogaceghoa
soctgaggts
atgghacgty
caanagoansy
waagyagtas
ategasagen
tgagetgaoe
vatogooghy
ogtgotggan
atogeagrag
CasyUaAgaaqy

Artificial Sequence

PaghSBQ for Windows Veraion 4.0

chgbgogoge
agacettbog
gagetnghoa
coantigaca
atgatatoas
gageakbtgt
gttobgagte
acagoaagyas
cateageata
agabhetiga
totgoagoat
ARGYACAZRA
ghottooiot
acatgegtgy
gacggoeghyg
tacogbgtoy
aasgtgoeagy
aaagggeage
A3gaaccay
gagtagyaga
teogacggot
gagsangtet
agestotess

16

tgotaagoty
tagagatgta
tronotgong
ctibgatoen
atgcaacgta
ataagacuaa
ogtoteatoy
shgaactaas
agaaactigt
geacottaso
woagtggget
steacacatg
teaoneoaas
tggtogangt
aggtgcataa
teagogtont
tefboeaacas
COOGRGAACT
teagoctgae
goaatgagos
osortottoct
tetnatgote
tgtateegyy

Lobkgobtobs
caghtgaaata
ggttacytes
tgatggaasa
caaagazatya
ctatetoacs
aattgaacta
bgtoggygatts
aaAcogrgas
tatagatggt
gatgaccasy
sacasegtge
agoosaggac
gagaaceyaa
tgooaagana
canogtanta
agocotogea
agaggbgtan
chgoetggte
frializolez-Te foF:0ud
[abit-Tok:ts {al:F: Ta )
agtgatgeat
taaatga

80
12¢
180
240
3e0
380
420
480
B40
£00
660
20
780
840
240
360
1820
1880
1140
1208
1260
134¢
1377
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<22{>
<223» Bynthetio

<4Q00> 2

Mot
EX
Cvsa
Phe
Sy
val

&5

Brg
Tye
Leu
Asp
Lys
148
Asp
Val
Ley
Tyx
Phe
238
Proy
Lys
Val
Ty
Gly

305
His

Gin

Pro
388
Asn
Lew

Val

Gin

Yal
leu
Val
Arg
TThe
Ile
Lys
Tyr
Val
13¢Q
Leu
Phe
Ban
Ser
The
210
Val
ALa
Pro
Val
Val
2HO
Gl

Gin

1 Ala

Pxo
Thr
378
Sar

Tyz

Tyyr 8

Phe

Lys
450

Sex
Leu
Gla
35

Slu
L
Ile
Glu
Lys
118
Val
Val
Asn
Aryg
Th
185
Cys
Axg
Pro
Ly
Yal
275
Aap
YL
Ayp
Teg
355
Lys
Asp

Lys

Ser
433
Sex

Tyx
Leu
24

Mt
Leu
Ly
Trp
Ile
1840
Thr

Leuw

Lagu

Asp
180
Leuw
Ala
val
Glu
Aap
260
Asp
Bly
Asn
Trp
Feo
344
Slu
BB
Ils
The
Lys
420
s

Lew
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Trp Asp Thr
3

The
Tyx
Val
Lys
Asp
83

Gly
Bsn
Sar
Asn
3ly

185
Lty

Thi

Ala
His
Teex
245
Thr
Val
Val
Ser
Leu

325
ala

Pro G

Ala

Thr
405

Law !

Ser

Bax

Bly
Sex
Ile
Phe
79

Ser

Tegu

Ser
Glu
Pra
55

Fed
Arg
T
Leu
Ser
135
Thr
B
Thy

asp

Sexr

Hig

n Val

28K
Tyr

GLy
Ile
Val
Ser

375
Gl

Pra \

Val
Met

Sex
455

Gly
Ser
Ils
[31]

Cys
Tegar
Lys
Thye
Thr
120
His
Ala
Sex
Gln
Gly
200
Gly
Asp

Gly

.. Ile

Gin
284
His
Rryg
Iys
Glu
Tyx
380
Tt

Tep

Anp
His
448
Pro

Yal
Ser
25

Pro
Arg
Asp
Sly
Oy g
185
¥is
Sly
Aryg
Sex
Ser
188
Val
Leu
Ly s
Pro
Sar
265
ASp
Aan
Val
Slu
Lys
345
The
Thr

8la

Lys
428
Glu

Gly

17

Len
Bly
Glu
Val
The
Fha
Glu
BRryg
ile
Thr
Lys
170
Gly
Thr
Het
The
Sex
250
Arg
Pro

Als

val Se

Ty
330
Thr

Lan |

Lew

Ser

The
Tz
75

Ile

Ala

arg
Thr
His
338
val

Thi

T
Asn
388
Sex
Arg

Lexw

Cys
Asp
Ile
Ser

Tie

Ila S

The
The
Taang
149
Leu
Gln
Gln
Saxn
Lys
220
The
Bhe
Pro
Val
Thr

340
Val

5 Cys

San
Pro
Val
380
Gly
Aep
Trp

His

Yal
Asn
128
Sexr
Asn
His
Mat
Aspg
2035
Lys
Cys
T
Glu
Lys
285
Lys
Leu
Lys
Lys
385
Lys

8la

Asn
445

Asn

Asn
118

Val ¢

val §

Tys
Lys

199
Gin

Pra
Phe
Val
it}
Phe
Pro
Thr
Val
Ala
350
Arg
Gly
Pro
Ser
Gin

439
His

Leu &

ia

Axg

L The

Ile

Pra
Pro
255
The
Agn
Axg
Yal
Sar
335
Lys
Asp
Fhe
Slu
Phe
415
Gly

Tyn

Pro
Gla
The
Lys
&G

Thr

Hig

Glu
Ile
166
Ly
Pha
L
The
Lys

248
Pro

Asn
400
Phe
Asn

The
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Claims

1. AVEGF anfagonist{or use in a rasthon for teeting an anglogenic eve disorder in a patient, the fmathod comprising
sequentially administering 1o the patient a single inlliad dose of the VEGF antagonist, fullowed By one or-mare
3 secondany doses of the VEGF antagonis, fullowsd by abe or moe tertiary doses of the VEGF anlagonist:
whargin eanh secondary dose is administered 210 4 waeks after the inmediately preceding dage: and
wharein al least § ieriiary doses of the VEGF antagonis! ars advinistersd 1 the patient, and whersin the finstfoue
tertiary doses are sdminisiered B weeks after the immeadisdely preceding doss, and whersin each subsequent bertiary
dase is admsinisiarad 12 weeks after the immediately pracading dose;
pis whatedn the anglogenio wye disordey is selected from the group consisting of age related macular degensration,
digbetic retinapathy, digbelic maoidar edama, central reting! vain oedusion and corneal necvascularization; and
wharain the VEGF ardagonistecamprises VEGFRT RE:-Foal 1{a} entoded by the nucleis cld sequence of SEQID
NGt

5 2. The VEGF antagonist for use according to ciaim 1, wherein the angiogeric eve disorder is age related macular
degenesatian.

3. The VEGF antagonist for use gecording o claim 1, whaerein the anglogenic eve diserder is diabetic relinopathy.
% 4. The VEGF aniagonist for use according to slafet 1 whergin the anglogenic eye disorder is dighetie matular sdema.
5, The VEGF antagonist for accurding 1o elaim 1, wherain the angioganic eye disardar is gentral relinal vein coplision.

6. The VEGFantagonistioruseascarding to claim 1, wherein the angiogenic eye disorder is corneal nesvascularization.

25
7. The VEGF anlagonistforuse according o any oneof the preceding claims, wherein the VEGF antagonist comprises
{1} a VEGFR componerd congprising amine acids 27 1o 128 of BEQ D NOZ: (¥} 2 VEGFRZ component comprising
amine acids 130231 of SEQ 1D NG and {3} & mulirenzation componerdt comprising amino ackdy 23E-457 of
SEG D RO,
kg

8, The VEGF antagonistfor use acoording 1 any ong of the preceding olaims, whersin all doses of the VEGF antagonist
are administared o the gatient by lnpical administtation or by Intraacular administration.

8. The VEGF antagonist for use according o claim 8, wharein all doses of the VEGF antagonist are administered to
ks the patient by intrsocular sdmirdstration.

30, The VEGF antsgonistfer use acoording to claim 3, wherein the intraocular adndnisiration s infravitrea! administratian.

14, The VEGF antagoenist for use arcorsing fo olain 10, wherain ol doses of the VEGF antagondst comprise form 0.8
a8 my o2 og of the VEGF antagonist,

12. The VEGF aniagonist for use according 1o olaim 11, wherein alt doses of the VEGF antegordst somprise 0.8 mg of
tha VEGF antagonist.

& 130 The VEGF antagonist for uss acoording o claim 14, wherain all doses of the VEGF antegonist comprise 2 mg of
the VEGF antagonial.

e
@

1

PGR2026-00039
Biocon Ex.1002
Page 1774 of 4945



i

oo}

8

”
2,
52

WY

F

EP 3222 285 At

18

Tertiary

yre 7

L7

Fi

PGR2026-00039
Biocon Ex.1002
Page 1775 of 4945



T

e
&%

43

EP 3222 285 At

9

facoriarkes
Pttt
rvpeax
$utet Cfice

EURCPEAN SEARCH REPORT

Biler werondzn §

e

3
o
“
&
&
§

EH RS

AppHestian Numher

EP 17 16 B38B&

DOCUMENTS CONSIDERED TO BE RELEVANT

Tiation ol donwnsnt with ndaatin, wheny aperesviabs,

Aateuar
Laegary of peleesat pressges

CLABBIRCATICN OF ThE
ARPLICATION {PQ)

X fegereron: “Bayer and Regeneron Repart 1
Positive Top-Line Resuits of Twe Phase 3
Studies with VEGF Trap-fve in het
Age-related Macular Oegeneration®,
Regeneran, Com

22 fovember 2818 {20819-11-22},
APOUE770953,

Retrieved from the Internet:

YRLihtipe //fnvestor. regeneron. com/re teased
etait.ofmireleaseid=53209%

[retrieved on 2017-18-68]

* the whole document *

h 4 Regenerony  “Regeneron and Bayer Heport 1
Positive Resulis for YEGF Trap-fye in
Phase 3 Study in Central Retinal Vein
eclusion [CRY0) and in Phase 2 Study in
Diabetic Macular Fdema {(IME}®,
PRORASY O, DO

50 Decemher $O10 (2010-18~20),

2 7-13 1R,
ABIK3BSI3
AO1P2T 0B

4,713

TECHNCAL BRLES
SEARTHER 2203

XPOQZIIVA%4, , AG 1
Retrieved from the Internet: A61P
URLshtrpy/ Finvestor. regeneran. com/ reieased
etail.cfwrelsaseid=53791%
[retrieved on 2617-86-08]
* the whole document *
X RR: UVEGF Trap”, 1,7-13
retinalphysician, com
1 March 2018 {2010-03-01), XPOBZTIOUSL,
Retrieved from the Interneti: ‘
URLyhtbps ffww. retinalphysician. comy i saues
SR010/march-20810/ subspecialty-news
[retrieved on 2017-086-09)
* the whole document *
~ ,;‘ -
e 2 seaet 2 the sk Saibed
Munich 817 Rodrigo-Simdn, Ana
T e Moy thas i
& eafe
prtinutany 2l Aty

W gertiniiaty e dbined with wvdher
dapirerk e same SRaEy

A ad backgrouns.
O rnewtion dhsanuey
P jateerasdiabe docuent

& 3y i
£ st Qted 0 the argpication
st for pHhee rsasen

20

page 1 of 3

PGR2026-00039
Biocon Ex.1002
Page 1776 of 4945



T

43

EP 3222 285 At

9

facoriarkes
Metextent
Eiipens
Patent Gifice
Bitior weoadrn §
Fox trpwmis i

o
=
W
bl
D

EH RS

EURCPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

AppHestian Numher

EP 17 16 B38B&

Oaldggnry

Tisatiors o deay
of i

st with mcinadion, whens aporaviabe,
S0T DEERENE

CLABBIRCATICN OF ThE
ARPLICATION {PQ)

X

WO RO/75319 AL [REGENERON PHABMA [US

[(43]) 18 Decewber 20600 {(20006~12-14}

* page &7, Ying 14 ~ line B8 *

* page 14, Hing 7 ~ lipe IR ¢

US 20067058234 AL (DALY THOMAS J [UST ET
ALY 16 March 2006 {2008-03-16}

* paragraph [Ge§7} ¢

* ciaim 23 *

* page 2, paragraph 15 *

US 2O05/360203 AL (WYEGAND STANLEY O [US]
ET AL} 24 Noveber 2005 {20805-11-24)

¥ page 7 exampla § *

* page 8; example § %

“ page 8; example 11

“ page 9; sxample & %

RGUYER § 0 ET ALy “A Phase | Study of
Intravitreal Vascular Endpthelial Growth
Factor Trap-Eye in Batients with
Heovascular Age-Related Magular
Uegereration”,

ORHTHALMOLOGY, J. B, LIPPINCOTY 0.,
PHILADELRHIA, P&, U5,

val, 116, no. 11,

1 November 2009 (2008-11-81), pages
2141~2148, 81, XPDEB732998,

ISEH: B1E1-6420, DO

18. 101870, OPHTHA, 2808, 84,034

[retrieved on 2009-08-22]

* abstract *

* page 2142, column 1 ~ pavagraph 3 %

* page 2147, column 1, paragraph 2 %

.‘!'-_

13
PAPADOPOULOS NICHOLAS & [US]: DAVIS SAMUEL

s

The prowent vl pepart Fas koo deswn ug fae alt sl

TECHNCAL BRLES
SEARTHER 2203

Dhaus 3 gAY e

Munich 13 June 2817

Bodrigo-Siman, Ana

SRdvmY

QL
£ inbrradiat? doouent

CRTEIRQRY 2

ITRR DOGUNENTA

the aggiicalion
for thes psosan

o8O

2

page 2 of 3

PGR2026-00039
Biocon Ex.1002
Page 1777 of 4945



EP 3222 285 At

bt
a ) ::;m e ) ) Appliestion Number
Dt entanin § EURGPEAN SEARGH REPORT

EP 17 16 B38B&

DOCUMENTS CONSIDERED TO BE RELEVANT

Tiation ol donwnsnt with ndaatin, wheny aperesviabs,

Oatégary CLABBIRCATICN OF ThE

T

of peleesat pressges

ARPLICATION {Id()

X

00 OV ET AL,
the safaly,
of a singie

¢ "An exploratory shudy of
tolerability and Dicactivity
intravitreal indection of

vascular sndothelial growth factor
Trap~Eye in patients with diabetic macular
» cerfema, ®,

= BR J OPHTHALMOL,

vel. 93, no. 2, February 2000 (2609%-92},
pages 134-1449, XPOBY1S8a0Q,

* abstract *

* page 149, pavagraph 2 ¥

X ANANT PAL EY AL.: *lurveni concepls in 3
intravitreal drug therapy for diabetic
retinopathy”™,

SAUDY JOUBRAL OF (IPHTHALMOLDGY,

vol, 24, no. 4, 38 June 2010 (2810-88~30),
25 pages 143-14%, XROQRE74122,

“ page 147, parsgraph 4 ¢

e
&%

X Begeneron Pharmacauticals, Sayer, New York|3,5.8 TR PRLOS
Ypiversity: *VEGF Trap-Eye Final Phase 2 e

Besults in Age-related Macular
Uegereration Prasentad at 2008 Revina
Sncisty Heeting®,

Evaiuate.com

28 September 2088 {2008-08-28},

. APOURFTQG52Z,

e fetrieved from the internet:

URL hitp/ feww. evalugtegroug, comfniversal
fView. aspu?iype=Storybid=163328
[ratrieved on 2017-05-0%]

* the «hole document *

R

8 /
43
~ The e ¥ vl ot Fis ke deswr
i
Phaps 2t ssnsh 3 S ] SRdvmY
Ky : . . s s oa
b Munich 18 Jure 2017 Rodrigo-Simdn, fnz
50 o CRTTRQRY OF SITER GOQUMENTA Tty A7 arinshiie ivie ey the i
o & & sakes pudert e, il gt
he X - poyrteularty raSivard Fiden skang atertha oy dats
= ¥ gorintifarly s nrdingd with. wovdher £ chosinmit Qted In the aspication
- dapirerk e same SRaEy U fieg for sther reas
g & ; tavhvaligise bavkgrouns ” e b e e
¥ S mdewiton ghdomus ¢ ot e s bt fanlly, tanespanding
o P intaeresdiads dooument ot
X
i
58

page 3 of 3

Q

PGR2026-00039
Biocon Ex.1002
Page 1778 of 4945



T

e
&%

43

EP 3222 285 At

okt
0 (-‘quvfj:
et ot | EURCPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

AppHestian Numher

EP 17 16 B38B&

Oaldggnry

Tiation ol doawmsnt with
of pdevant o

Sotingy, wheny aporeaviabs,
s

CLABBIRCATICN OF ThE
ARPLICATION {PQ)

X

US 20077190658 A1 (SHANS HAVEED [UShH)
16 August 2087 (2087-08~18)

*claim 1 ¥

* paragragh [0112] *

* page 12, paragraph 111 *

anonymouss  ULUCERTIS® {ranibizumab
injertion) Intravitreal Injection®,

June 2006 {2006-88), pages 1-3,
(POBEET4128,

Retrieved from the Internet:

BRLhtep: / fuww, gene. com/gene fproducts/info
rmation/pdf/ lucentis-prascribing., pdf
[retrieved on 2012-04-1&]

¢ the whole document

Hailtont B Dliveirg ET ALy "VEGF
Trap{RIR2) suppresses exparimental corneal
angiogenesis®,

Eurppean journal of ophthalmelegy,

1 darpary 2018 {2818-81-81), page 48,
XPUES32843%,

Italy

fetrieved from the Intarnet:

URLehttps: ffwww.nchi, wim.nih.gov/pme fartic
188 /PHI3TOUNZ2 /pdf ni hmsd85251 . pdf

* the whole document ®

US 20087172944 Al {WIEGAND STARLEY & {US]
ET AL} 3 August 2006 (ZB05-U8-03}

* paragraphs [R0BRY, o017 *

* clgims 1,@ 7

..f....

e

Th prosehl 2edreh mport s ke deswr

TECHNCAL BRLES

SEARTHER

[y

Dhaus 3 gAY

Munich

SRdvmY

Bodrigo-Siman, Ana

R o dot i

X - poyrteularty raSivard Fiden skang
¥ fartinakadty b
dapirerk e same SRaEy

g & by el backgrauny.
b Qe iy

o P intaeresdiads dooument

&

ATRGQRY O SITER DOGUMENTR

oy B oy dits

wrdined with sacdher

£ st Qted 0 the argpication
st for pHhee rsas

T ey or arnshie tivte iy e Inventian
udert donumon, bt Pusiefedan, o

e sarm patsat fanlly, mnesgnding

a3

page 4 of 3

PGR2026-00039
Biocon Ex.1002
Page 1779 of 4945



T

43

EP 3222 285 At

SILERUES T3

£ i
parextamt 1
Ernpean i
Pateod tfice §
Biler werondzn §

N 2 ]

Fex Brevms

EURCPEAN SEARCH REPORT

AppHestian Numher

EP 17 16 B38B&

DOCUMENTS CONSIDERED TO BE RELEVANT

Oaldggnry

Tiation ol donwnsnt with ndaatin, wheny aperesviabs,
of preesnt DEEKINes

CLABBIRCATICN OF ThE
ARPLICATION {PQ)

X

ARIJIT MITRA ET AL:  "Review of
Anti~vascular Endothelial Growih Factor
Therapy in Racular Edems Sscondary o
Ceritral Retinal Vein Dcolusions®,

EXPERT REVIEW OF OPHTRALMG, TAYIOR &
FRANCIS, 68,

vol, §, no. 6, 1 January 2011 {2611-81-01}
. Pages $23-629, XAPDUBINZTIG,

IS&H: 1746-9893

* the whole document *

STEWART HW.:  "The expanding role of
vascular endothelial growth facter
inhibitors in ophthalmology”,

BAYD CLIN PRDC,

vol. 87, oo, 1, January 2012 {2612-81),
pages 71-88, XPDR2GT4124,

“ the whole document

K0 2012/007019 Al (REGENERON PHARMA. [US];
YARCOPOULOS GEURGE & fus])

19 July 2812 {2012-07-1%)

Th prosehi arareh mport s koo deswn v fee all sl

ot

TECHNCAL BRLES
SEARTHER 2203

Phaps 2t ssnsh pSS o Y the el

Munich 13 June 2817

SRdvmY

Bodrigo-Siman, Ana

¥

X - poyrteularty raSivard Fiden skang

dapirerk e same SRaEy
Aty

TRTRGQRY OF SITER DOGUMENTR

Aty ed prddinedt with sncdher

:ss_baci‘\qmmw

e kisvideivicoy thas Envingian

s argiication
for thes psosan

R bt psiefed on, o

4

page % of 3

PGR2026-00039
Biocon Ex.1002
Page 1780 of 4945



T

43

EP 3222 285 At

ANNEX TO THE EUROPEAN SEARCH REPORT
QN EUROPEAN PATENT APPLICATION NG.

gp

17 16 8308

This anney Hats v paten fanly sembers reisting 1o he patent documents sited in e smve-mentionss Europesn seami iegod.

The mambats are 3¢ sontaiped it the Burcpaan Pafent 0

Tha European Hitent Olfiee i i1 vo way Rubie for thase pattivadas wha! 9' Bre MErEy g foc e purpese of tiormation,

12-p6-2017
Patent dowrnat Prbiination Feshant family Prpsioation
citect i seared) vepon gt WS date
W0 0975319 Al 14-12-2000 AT 283164 T 15-04-200%
AT 417828 1 15-01-2009
&b 779383 82 13-81-2008
AU 205201365 Al 28-04-2005
BR Q91487 A B2-04-2002
€3 2376379 Al 14-12-2008
€N 136960¢ & 11-45-2002
£H 101433715 A 20-05-2009
€N 103348781 A 16-10-3013
ey 1108883 11 @2-87~2014
CZ 303686 BS 30-81-2013
£ 2RU14387 A3 16-10-2002
Bt 60019418 ol 19-85-2005
BE 60019415 12 BY~{3-2006
By 1183353 W3 88-08-2005
By 1544289 13 23-03-2065
£p 1183353 al 06-B3~2002
£p 1544263 Al 22-D8~2005
ES 2837428 13 @1-08-2005
£S 2319385 Y DE-05-2009
RK 1043388 Al 16-85-2005
BR 1132553 Al 13-05-2013
EK 1185748 Al 27-11~-2015
HR p20010%68 A2 39-54~7005
Hh 238159 81 28-09-2018
HY Q2a151s AZ 28-08-2002
HY 5136082 11 29-68-2016
it 146850 A 08-~87-2005
J8 4723140 82 13~67-2011
JF 5273748 82 2B=08-2013
JP 2003581085 A 14-81~t003
4P 2UTOR4595 4 1D-02-20%1
Ly 92185 12 158720813
HE p3248 4 18-02-2010
MY PAOIOL3R30 A 22-87-2002
NG 332559 81 28~18-2012
G 2013016 11 17062013
RO 2OR16BIG A 05-02~2002
HZ 515913 A 3D-81-F004
BL 352246 A1 11-08~2083
BT 1183383 £ 308-08-200%
by 1544259 € 18-03-200%
3K 17522001 A3 01-84-2003
HO 9a7531¢ Al 1#-12-206D
Y 86581 A 12-05~2004
A 200110068 8 046122002

For more detatis abesst this anrex « see Qficial dowmal of he Burapoas Pabend Offior, No, 1282

pa

page 1 of 3

PGR2026-00039
Biocon Ex.1002
Page 1781 of 4945



EP 3222 285 At

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 17 16 og08

This anney Hats v paten fanly sembers reisting 1o he patent documents sited in e smve-mentionss Europesn seami iegod.
The mambats are 3¢ sontaiped it the Burcpaan Pafent 0
Tha European Hitent Olfiee i i1 vo way Rubie for thase pattivadas wha! 9' Bre MErEy g foc e purpese of tiormation,

T

43

12-p6-2017
Patent dowrnat Prbiination Feshant family Prpsioation

citect i seared) vepon gt WS date

U5 2006858234 Al 16-D3~2005  KORE

US 20BR260263 Al 24-11-2005 U8 DQOB260203 Al 24-11-2005
US 2006830529 Al B9-02-2006
uS  Zoesi2ogod Al 11-89-2008

US 2007180858 Al 16-08-2007 AU 23@52%9?@& Al @4 05~2008
€A 2534205 Al 84-B5 - 2006
1 1802334 13 15-16~2012
£P 1802334 Al {487 2007
£p 2311433 A2 20-84-201%
Ep 23194892 A2 11-85-2011
ER 2324848 A2 25~05-2011
£s 2350678 T3 15-!1—?01?
HK 1182168 Al 2i-13-3n12
HR p2oizese2 11 3i-12-2012
NZ 590132 A 38-D3-2012
K 595683 A 26-07-2013
KZ 538502 A 26-07-2013
PY 1802334 € 28~11-2012
RS 5283¢ 8 36-64-2013
Si 1802334 11 31-12-2012
5 2007190058 Al 16-D8-2007
§5 2014086934 Al 27832018
HO 2006047325 Al @4 95-200%

US ZDa6173844 Al 93 03-2006 AU 2005314858 Al ?Q 38-2006
CA 2621047 Al 24-08-2006
2y 18772438 AZ 16+G1-2008
S 2006172944 Al 03-98-2006
g3 2008085376 Al 1D-04-2008
HE 2006088650 A2 24-38-2008

WO Zai2garels Al 19-07-2013 AL 2012705559 Al 18-87-2013
A 2017200286 Al B2~02-2017
CA 2823422 A 19-G7-0012
€N 183533550 A 22-81~2014
£p ¥H63325 Al 20-11-3013
JP 2014503555 A 13-82-2014
JP ZQITO61467 A 38-03-2017
KR 20140943313 A 09-04-2014
KEZ BIRES3 A 27-83-2015
3G 1831334 Al 36-08-2013
SG 102015081934 A 3g-12~2015
U5 2013295093 Al 87-11-2013

26

For more detatis abesst this anrex « see Qficial dowmal of he Burapoas Pabend Offior, No, 1282

PGR2026-00039
Biocon Ex.1002
Page 1782 of 4945



T

e
&%

43

o

e
@

EP 3222 285 At

ANNEX TO THE EUROPEAN SEARCH REPORT
QN EUROPEAN PATENT APPLICATION NG. ER 17 16 8808

patert Socusrents ched it hg woveans
EOP itz on
tittss whioh sre mersly givan focihe purpeses of Blommation.

12-06-2017

This anney iikg the paian fawiy sembers raisting is the ianeg Buvopsan seani neport.
Thz mamies are 3¢ sontainsd in the Burcpzan Paterd 0

Tha European Hitent Olfice i i1 vo way fubte for thass par

Patent dostars Publisation Feshant family Pubtvioution
citect i seared) vepon gt WS date

U5 2016181152 Al 14-04~2014
NG 2012087DIY Al 19072012

S For mon detalis abost this anney : sre Ofcial Jaumal af ihe Suraposs Patent Offoe, No, 1282

7

PGR2026-00039
Biocon Ex.1002
Page 1783 of 4945



EP 3222 285 At

REFERENCES CITED IN THE DESCRIPTION

This st of references oited by ihe applicant is for the readfers convenivnce only. [ does nal fonr parl of the Europasn
patent document, Even though greal care has badn ek in compiiing he reforanogs, srdes of omissions cannot bs

axcluded snd the EPQ disefaims o Habifity in this ragard.

Palent dosuments ciled in the description

= UR7303746 B [0004] f0024}
U 7308799 B [0004]
+ LS 7300563 B [0004]
* US 7303748 B [0004]

Non-patent literature ciled in the description

*+  Heminglon's Fharmacautical Sciences. Mack Pub-

Hishing Company, 1975 [D028]

28

L8 20070180058 A [0004]
US 7306664 B [0023] {0024]
W 0075318 A {0824]

FOWELL of al. POA, 1098 100761
£ Pharm Bl Teohnol. vol, 52, 238.311 [0026]

PGR2026-00039
Biocon Ex.1002
Page 1784 of 4945



7/21/23, 3:18 PM EP2663325A1 - Use of a vegf antagonist to treat angiogenic eye disorders - Google Patents

EP 2663325

Use of & vegf antagonist {o trest angiogenic eve disorders

Abstract §\\\\\\\\\\\\\\\\\
N

AR T
The present inverdion provides methods for treating angiogenic aye disorders by x&\\\\\\\\\\\\\\\\x\ﬁ\\\i\
sequentially administering multiple doses of a VEGF antagonist £ g patient, The methods \
of the present invention inciude the administration of multinle duses of 3 VEGF antagonist %\ MR
Lo 2 patient ot g fregquency of once svery & or more weeks, The methods of the present \ HHH—-—.,
inve:’(icn are useful for the treatment of angiogenic eye disorders such as age refeted §\\\\\\\\\\\\\\\\\
macuiar degeneration, diabetic retinopathy, diabetic macuter edems, central retinal vein
aooiugion, pranch retingl vein occlusion, and corneal neovascularization.

Other languages: erman. Prencih

Inventor: &

Classifications Current Assignee :

N ARTREENTY Receptors; Sel surface antigens; Cell surface determinants for growth Woridwide applications
factors; for growth regulators

2013-11-20 « Publication of SR2E8ARHAY

Status < Withdrawn

Clalms Hide Dopendant ~

What is claimed is:

1. A method for treating an angiogenic eye disorder in a patlent, said method comprising sequentially adminigtering to the patient a single initisl doge of 3 VEGF
antagnnist, follpwed by one or more secondary doses of the VEGE antagonist, foliowed by one or mors tertiary doses of the VEGF antagonist;

whereln each secondary duse is administered 2 1o 4 weeks after the immediately preceding doge; and
wharein each tertiary dose is administered af least 8 weeks after the immediately preceding doss,

2. The method of clalm 1, wherein only a single secondary dose is sdministered to the patient, and wherein the single secondary dose is administered 4 weeks
after the initial dose of the VEGF amtagonist,

3. The method of ciaim 1, wherein only twe secondary doses sre administered 1o the patient, and wherein esch secondary dose is gdministered 4 weeks afier the
immediately preceding dose,

4, The method of claim 2, wherein each tertiary dose is administersd § weeks afier the immediately preceding dose,

5. The method of cledm 1, wherein at least § tertiary doses of the YEGE antagonist are administered to the patient, and wherain the first four tertiary doses are
administerad 8 weeks after the immediately preceding dose, and wherein zach subseguent tertiary dose is administersd § or 12 weeks after the immerdiately
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preceding doge.

&, The mwsthod of claim 1, wharein the angiogenic eye disorder i5 seiectad from the group consisting oft age refated macular degeneration, diabetic retinopathy,
diabetic macular edema, central retinal vein oociusion and eomeal neovascuiarization,

7. The method of claim §, wherein the angiogenic eye disorder is age related maculsy degeneration,

2. The method of clalm 1, wherein the YEGF antagonist is sn sni-VEGE antibody or fragment thereof, an antb-VEGF receptor sntibody or fragment theresf ar a
VEGF reveptor based chimeric molecule.

4. The method of plaim 8, wherein the VEGF antagonist is a VEGF receptor-based chimerin moleoils,

16, The method of claim §, whereln the VEGF receptor-baged chimerio moleculs comprises YEGFRY R2-FoAC {a) encoded by the nuclelc acid seguence of SEQ D
MO T,

1 1. The method of ciaim §, wherein the VEGF receptor-based chimeric molecule comprises {1} 3 VEGFRT component comprising aming acids 27 10 129 of SEQ
1D NO:2; (23 & VEGFRZ compunent comprising amino acids 130-231 of SEQID NG2 and (3} e

mutimerization component comprising aming acids 232-457 of SEQ I N2,

12, The mzthod of claim 1, wherein all doses of the VEGF antagonist are

administerad to the patient by topicst sdministration or by intrsecuisr administration.

13, The method of claim 12, wherein gl doges of the VEGF antagonist arg

administered to the patient by intrancular administration,

14, The method of claim 13, wherein the intraoouiar administration ig intravitres! administretion.

18, The method of claim 1, wherein all doses of the VEGF amagonist are

administered 1o the patient by lopicel administration or by Intrapcuier administration,

16, The method of claim 15 wherein all doses of the VEGEF antagonisl are

administerad to the patient by intraccular administration,

17. The method of claim 16, wherein the intraocuier administration is intrevitreed administration,

18, The method of claim 17, wherein all doses of the VEGF antagonist comprise from about 8.5 mg o about 2 mg of the YEGF antagonist,
19, The method of claim 18, wherein el doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagorist.
26, The method of claim 18, whesin all dosss of the VEGF antagonist comprise 2 mg of the VEGF antagoniat,

21 . A VEGF antagonist for use in @ method of {reating an snglogenic eve disorder in a patient, wherein the method comprises sequentislly administering to the
patient a single inftial dose of a VEGF ardagonist, followeid by one or more secondary doses of the VEGF antagonist, followed by one or more tertiary doses of the
VEGF antagonisy

wherein each secondary dose is adminigiered 2 to 4 weeks aiter the immediately preceding dose; and wherein each tertiery dose is administersd 3t leagt 8 weeks
after the immediately preceding dose,

22 The VEGF artagonist of cleim 21 wherein only s single secondary dose is edministered to the patient, and wherein the single secondary dose is administered
4 weeks atter the initial dose of the VEGE antagnnist,

23, The VEGF antagonist of clsim 21, wherein only two secondary doses are administered o the patient, and wherein each secondary dose is administered 4
weeks after the immedistely preceding dose.

24, The YEGF antagonist of any one of claims 21 1o 23, wherein gach tertiary dose is adminisiered 8 weeks siter the immediately preceding dose,

25. The YEGF antagonist of any one of claims 21 1o 23, wherein at least B tertiary doses of the YEGF antagonist are adiministered to the patiens, and wherein the
first four tertiary doses are administersd 8 weeks after the immediataly praceding dose, and wherein each subsenuent tertiary dose is administered § or 12 weeks
after the irnmediately sreceding dose.

28, The YEGF antagonist of any one of claims 21 1o 28, wharein the angiogenic eye disorder is selected from the group consisting oft age related macular
degensration, disbetic retinopathy, diabetic macuiar ederna, central reting! vein acclssion and corneal

negvascularizetion .
27. The YEGF antagonist of ciaim 25, wherein the angiogenic eye disorder is age releted macular degeneration.

28, The YEGF antagonist of any one of claims 21 to 27, whereln the VEGF antagonist is an anti-VEGT antibody or fragment thereof, an anti-VESF reneptor antibady
or fragment thereof, or a VEGF receptor-based chimeric molecule.

28, The VEGF artagonist of ciaim 28, wherein the VEGF antagonia? is & VEGF receptor-based chimeric molecule.
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3G, The YEGF antagonist of claim 29, wherein the VEGF receptorbased chimerio molecule comprises YEGFRT R2-FoACT {a) encoded by the nucleic acid seguence
of SEQID RN T .

31, The VEGF antagonist of ciaim 28, wherein the VEGF receptor-based chimeric molecuie compriges {1 ) a VEGFRT component oomprising aming acids 27 10 129
of SEG 1D NO:2; {2) & VEGFRZ component comprising amine agids 130-237 of SEQ D MO:2; and (3} & multimerization companent comprising aming acids 232-457
of SEQ D NO:Z

32, The VEGF artagonist of any one of claims 21 13 31, wherein ail doses of the VEGF amtagonist are adrindstered 10 the patient by topical edministration or by
intraccular administration.

33. The YEGF antegonist of claim 32, wherein all doses of the VEGF aniagonist are adminigterad {0 the patient by intraocuiar administration.

24, The VEGF amtagonist of cizim 23, wherein the intraceular administration is intravitreat administration,

35 The VEGF aritagonist of claim 34, wherein all doses of the VEGF antagonist comprise frum about 0.5 mg 1o about 2 myg of the VEGF antagonist,
38, The YEGF antagonist of olaim 35, wherein all doses of the VEGF aniagonist comgprise 3.5 my of the VEGF antagoniat.

27, The YEGF antagonist of ciaim 28, wherein 8!l doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist.

Bascrigtion

USE OF A VEGE ANTAGONIST T) TREAT ANGIJGENIC EYE DISORDERS
FIELD OF THE INVENTION

[0001] The present invention relates o the fisld of therapeutin treatmenty of eye disorders, More specifically, the invention refates to the administration of
YEGF entagonists 1o treat eye disorders caused by or associzted with angioganesis.

BACKGROUND

{0002} Severs! eye disorders are associated with pathologioal angiogenesia, For example, the development of age-related macular degeneration (AME) is
assoclated with a process called chorpidal neovascularization (ONY), Leakage from the ORVY causes macular edema and collection of fuid bensath the
macula resulting in vigion logs. Bisbetio macuiar sdema (DME) is another eye disorder with an anglogenic component. DME is the most pravalent cause of
moderate vision loss in patients with dizbetes and is & comman somplication of diabetic retinopethy, & dissase affecting the blood vessels of the retina.
Clinicatly significant DME occurs when fluid leaks into the center of the mancula, the light-sensitive part of the reting responsible for sharp, direct vision,

Figidd in the macula can cause severe vision ioss o biindness. Yat another eye disorder associsted with abnormal sngiogenesis is central retinal vein
oochusion {CRYD). CRVQ is caused by ohatruction of the central retinal vein that leads 1o & back-up of bioed and fuid in the reting, The reting can alss
becorms ischemic, resulting in the growth of new, inappropriate blood vesseis that can cause further vision logs and more serious complications. Release of
vascular endothelial growih factor (YEGF) contributes to increased vascular permeabilily in the eye and inappropriate new vessel growth. Thus, inhibiting
the angiogenic-promating properties of VEGF appears 1o be an effective sirategy for reating angiogenic eye digorders.

[0003] Fis-approved treatments of angiogenic eve disorders such as AMD and CRVQ include the administration of an amti-VEGF antibody called
ranibizumab {Lucentis®, Genentach, Inc.) on & monthly basgls by intravitresl injection.

{0004} Methods for treating eye disnrders using VEGF antagonists are mentioned in, ., US 7,203,746; US 7,306,799, US 7,300,553; US 7,303,74% and US
2007 /0TR0U58. Nonetheless, there remaing 3 nerd in the art for new administration regimens for angiogenic aye disnrders, especially those which allow for
legs frequent dosing while maintaining & high level of efficacy.

BRIEF SUMMMARY OF THE INVENTION

{3008} The present invention provides methods for treating angiogeric eve disorders, The methods of the invention comprise sequentislly administaring
myltiple doses of a VEGF antagonist to @ patient ever time, in particuler, the methods of the invention comgprise sequentially administaring 1o the patient z
single initial dose of a VEGF antaganist, followesd by one or more secondary doses of the VEGF antagonist, followed by one or more tertiary doses of the
YVEGF antagonists. The pregsent inventors have surprisingly discovered that beneficial therapeutic effects can be achieved in patients suffering from
anglogenic eye disorders by administering a VEGE antagonist o 2 patient at a frequency of once evary 8§ oy more waeks, sspecially when such doses are
preceded by about three doses administered 1o the patient at a frequency of about 2 10 4 weeks, Thus, sceording to the methods of the present invention,
sach secondary dose of YEGF antagonist is adrinistersd X 0 4 wesks after the immediainly praceding dose, and sach tertiary dose is administered at
least & weeks after the immediately preceding dose. An exampie of a dosing regimen of the present invention is shown in Figure 1, One advantage of such
2 dosing regimen is that, for most of the course of treatment {i.e, the tertiary doses), it allows for less frequent dosing (e.g., onee every 8 weeks) compared
5 prior administration regimens for angiogenic eye disorders which require monthly adminisirations throughout the entire courss of reatment. {(See, 2.g..
preseribing information for Lucentis®

franinizumabl, Genentach, Inc.).,

{0006} The methods of the present invention can be used o treal any sngiegenic eys disorder, including, 8.9, 3ge reisted macular degenaration, diabetic
retinopathy, diabetic macular edema, central retingl wein oonlusion, comeal nesvasoularization, ste.

{007} The methods of the present invention comprise administering any VEGF antagonist i the patient. In one embodiment, the VEGF anlagonist
comprises ane of more YEGF racepior based chimeric molacuiefs), {alse referred o hersin as a "VEGF-Trap” or "WEGFT'}, An exemplary VEGF antagonist
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that can be used In the context of the present invention i @ rmultimeric VEGF-binding protein comprising two or more VEGF receptor-based chimeric
malenules referred to harein as VESFRY R2-FeACT (8} or "aflibarcept”

{0008} Various sdminbstration rovtes sre contempiated for use inthe methods of the present invention, inchuding, .., topical administration o mtraoculer
administration {e.g. , intravitreal administration).

{oon] Aflibercept (EYLEA™, Regeneron Pharmaceutiosls, Ing) was approved by the FRA in November 201 1, for the trestment of patients with neovascular
{wed) agorelnted mecuiar degeneration, with 8 reeommended dose of 2 mg adinistered by intravitresl injection every 4 wesks For the firgt three months,
followead by 2 myg administered by intravitreal injection once every § wesks,

{0010} Other embodiments of the presant invention will becoms apparent from 3 review of the ensuing detsiled description.
BRIEF DESCRIPTION OF THE FIGURE

{0011} Figure 1 shows an exemplary dosing regimen of the present invention. in this regimen, 8 single "initisl dose” of VEGF anlagonist ("VEGFT) is
administered at the beginning of the treatment regimen {L.e. at "week 07, two "secondary doses” are administered at weeks 4 and §, respectively, and at
Ieast gix "tertiary doses” are adminigtered onoe every 8 weeks thereafier ie., at weeks 16, 24, 32, 4C. 48, 56, 2t0 ).

DETANLED DESCRIFTION

{0012] Before the present invention is described, i 5 1o be understond that this invention is not fimited to particuiar methonds and experimental conditions
descrived, as such methods and conditions may vary. 115 alse to be understond that the terminoclogy used herein is for the purpese of describing particular
embediments only, and is not intended to be limiting, since the scope of the prasent invention will be limited only by the appended claims.

{0013} Unless defined otherwise, all technical and scientific terms used hersin have the same meaning as commondy understend by one of ordinary skill in
the art {o which this invention belongs, As used herein, the lerm “ahoul” when used in reference to a particuiar reciied numerical vaiue, mesns that the
value may vary from the recited value by no more than 1 %. For example, 33 33ed herein, the sypression "about 100° includes 93 and 101 and all vaives in
hetween (8.g,, 99,1, 99.2, 92,3, 8¢.4, stt.).

fon4} Although any methods and materials similar or sguivalent to those described hersin can be used in the practices or testing of the present invention,
the preferred methods and materials are now described.

DOSING REGHMENS

{301 8] The present invention provides methods for reating angiogernic eye disorders, The methods of the invention comprise sequentislly administering o
2 patient muitipls doses of 8 VEGF antagonist. Az used herein, “sequentially administering” means thet each dose of VEOF antagonist is adminisiered 1o
the patient at a different point in time, e.g. , on different davs separated by & predetermined interval (p.g., hours, days, waesks or months), The present
invention includes methods which comprise sequentially adminisiening to the patient a single inftial dose of & VEGF aniagonist, followed by one or more
secondary doses of the VEGF antagonist, followed by one ar more tertfary doses of the VEGF amtagonist.

foa16] The terms “initial dose” "secondary doses,” and “tertiary doses,” refer 1o the termperal sequence of sdministration of the VEGF antagonist, Thus, the
"initial dose” Is the dose which is administered at the beginning of the reatment regimen {aiso referred o as the "Baseline dose'y; the “secondary doses” are
the doges which are administered aiter the initlal dose; and the "tertiary doses” are the doges which are administered after the secondary doses. The inftial,
secondary, and tertiary doses may 3l coniain the same amount of VEGF antagonist, but will genarally differ from one another in terms of frequency of
administration. in cenain

embodiments, however, the amount of YEGF antagonist contained in the inftial, secondary snd/or tertiary doses will vary from one another {8.g, , adjusted
un o7 down 33 appropriate} during the course of reatment. {017 In one exemplary embadiment of the presant invertion, each secondary doss s
administered 2 15 4 (2.9, 2, 23, % 3%, or 4) weeks after the immediately preceding dose, and sach tertisry dose is administered at least 8 (2.9, 8, %%, 9, 9,
10, 10%, 11,11 %. 12, 12%, 13, 13%, 14, 14%, or more) weeks after the immediately preceding dose, The phrase "the immediately preceding dose as used
hwrein, means, in 2 sequence of multipie administrations, the dose of VEGE antagnnist which is administered 1o a patient prinr to the administration of the
very next dose in the sequence with no intervening doses,

{0018} In nne exemplary embaodiment of the present invention, a single initial dose of 3 VEGF antagonist is adminisiered 1 8 patient on the frst day of the
trestrent regimen {Le. , at wesk 0}, foliowed by two secondary doses, esch sdministerad four weeks after the immadiately precading dose {l.e,, at week 4
and at week 8), followed by at least 5 tertiary doses, each sdministered sight weeks after the immaediately preceding dose {i.e, st weeks 15, 24, 32, 40 and
43}, The tertiary doses may continus (a8 intervals of & or more weeks) indefinitely during the course of the Ureatment regimen, This exemplary
administration regimen is depicted graphically in Figure 1,

{0019 The methods of the invention may comprise administering o a patiert any number of secondary and/or tertiary doses of a VEGF antagenist, For
example, in certain empodiments, oniy a single secondary dose s administersd to the patient. in other embodiments, two or more (8.8., 2, 3,4, 5,6, 7,8, or
more} secondary doses are administered to the patient. Likewise, in certain embodimernts, only 3 single tertiary dose s administered o the patient. In tihar
embodiments, two or more (8.8., 2, 5, 4, 5, 8, 7, 8, or more) tartisry doses are administered 1o the patient.

faneat in embodinments involving multiple secondary doses, each sexandary dose may be administerad at the same frequency 25 the other secondary
doses. For example, each secondary dose may be sdminigiered to the patient 4 weeks after the immediately preceding dose. Similarly, in embodiments
irvolving multiple tertiary doses, esch tertiary dose may be administered at the same freguency as the nther tertiary doses. For example, sach tertiary dose
may be administered (o the patient 8 weeks after the immediataly preceding dose,

Altarnatively, the frequency at which the secondary and/or tertiary doses sre sdministered to 3 patient ean vary over the cowrse of the trestment regimen,
For exarmple, the sresent invention includes methods which comprise administering 1o the patient 2 single Inltial dose of 8 VEGF antagonist, followed by
one or more secondary doses of the YEGF antagonisy, followed by 3t least § tertiary dnses of the VEGF antagonist, wherain the first four tertizry doses are
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administersd 8 weeks afier the immedistely preceding dose, and wherein each subsequent tertiary dose is administered from 81012 {e.g. . 8, 8%, 8, 9%, 14,
0%, 11,1 1 %, 12} wesks after the immediately preceding doss. The frequency of administration may aiso be adjusted during the courss of trestment by 8
physician depending on the needs of the Individual patient foliowing clinical examination. VEGF ANTAGONISTS

{6921} The methods of the present invention comprise administering to a patient a VEGF antagonist sceording to specified dosing regimens. As used
herein, the expression "VEGF antagonist” means any molecule that bloecks, reduces or interferss with the nommal binlogical aotivity of VEGE

{0022} VEGT antagonisis include molecuies which interfare with the interaction between YEGF and o natural VEGF receptor, 2.4, , molecuies which bind to
VEGF or 3 VEGF receptor and prevers or otherwise hinder the interantion between YEGF and 3 YEGF recepior, Spacific sxemplary VEGF antagonists include
anlVEGE antibodies, antiVEGE receptor antibodies, ansd VEGF reveplorbased chimerie moleouies {slao referred to herein as "VEGF-Traps™).

{0023} VEGF receptorbased chimeric molecules include chimeric poiypeptides which comprise two of more immunogiebulin gi-iike domaing of 3 VEGF
regaptor such as YEGFRY {aluo referred to as FIUT ) and/or VEGFR2 {also referred to as Fiki or KDR), and may also contain a mulimerizing domain {e.g., an
Fe domain which facilitates the multimerization [e.q. . dimarization] of two or more chimenc polypeptides). An examplary VEGE recepior-based chimeric
rglecule is 3 molecule referred 1o as VEGFRT RZFeACT {8} which is encoded by the nucleic acid sequence of 8B 1B NO:1. VEGFRT R2FcACt (g}
comprises three components: {1 } a VEGFRT component comprising aming aoids 27 1o 129 of SEQ 1D RO:Z; {2) a VEGFRZ component comprising aming
aoids 130 1o 231 of SEG 1D NOZ and (3) & muitimerization component {FealT (&)} comprising amine acids 232 o 487 of SEG ID NO:Z {the C4arminal
eming agid of SEQ 1D ROLZ {2, ¥458] may or may not be included in the VEGF entagonist used in the methods of the invertion; see e.g. , US Patent
7,306,664}, Amino acids 1 -26 of 5FQ D NO:Z are the signal sequence.

[o024] The VEGF antagonist used in the Framples set forth herein below is a dimeric molecule comprising two YEGFRT R2-FeACT {a) moiecules and is
referred to herein ag

YEGFT' Addittonal VEGF receptor-based chimeric molecuies which can be used in the context of the present invention are disclogsed in US 7,396,664,
7.308,745 and W{ (0/75319.

ANGIDGENIC EYE DISORDERS

{0025 The methods of the present invertion can be used 1o treat any angiogernic eye disurder. The expression "angiogenic eye sianrder” g ysed heresin,
means any disease of the eye which is caused by or associated with the growth or proliferation of blood vessels or by blood vesse! lsakage. Mondimiting
exampies of angiogenic sye disorders that are treateble using the methods of the present invention inciude choroidal neosvascuiarization, age-related
racular degeneration (AMD), diabetic retinopathies, diabetic macular ederna {DME}, central ratinal vein soclusion {ORVG), corneal neovascularization, and
retingl nesvascularization, PHARMACEUTICAL FORMULATIONS

{0026} The present invention includes methods in which the VEGF antagonist that is administered 1o the patient is contained within a pharmaneutics!
fonmutation, The

pharmacedtical formuation may comprise the VEGE anlagonist aiong with ot ieast ong inactive ingredient such as, 2.4, , a pharmaceutically accaptabie
carrian {ther agems may be

incorporated indo the pharmacewtical compnsition to provide improved transfer, delivery, tolerance, and the ks, The term "pharmaceuticaily anoepable’
means approved by a regulatory agency of the Federal or a state government or listed in the U5, Pharmacopeia or other generally recognized
prarmacopeia for use in animeais, and more particulany, in humang, The teim "carrier” refers 1o & difuent, adjuvant, excipienty, o vehicle with which the
antibody is administered. A multitude of appropriste formuiations can be found in the formulary known (o all pharmaceutical chemists: Reminglon's
Pharmaneutical Sciences {1 5th ed, Mack Publishing Company, Easton, Pa., 1975}, particularly Chapter 87 by Blaug, Seymour, therein. These {ormulations
include, for exarmple, powders, pastes, oimtments, jeilies, waxes, oiis, lipids, lipid {cationic or anionic} containing vesicles {such as LIPOFECTIR™, DNA
comugates, anhydrous absorplion pastes, oik-inwater and water-in-ofl emulsions, emuisions carbowax {polyethyiene glyeols of various melecular weighis),
aemi-acid gels, and semd-solid mixturss comaining carbowsy. Any of the foregoing mixtures may be apprapriste in the context of the methods of the
present invention, provided that the VEGF antagonist is not inactivaied by the formuiation and the formulation is physiciogicsily compatidie and (olerabia
with the route of administration, See alao Powell of 3l PDA (1998} J Phan 8ol Technol. 52:238-31 1 and the citations therein for additions information
related to excipients and carriers well known to pharmaceutical chemists,

{0027} Pharmaceutical formulstions usefu for administration by injection in the context of the present invention may be prepared by dissolving, suspending
or emuisifying 3 YEGF antagonist in 3 steriie aqueous medium or an oily medium conventionally used for injections, As the agueous medium for injections,
there are, for exarnple, physinlogical saling, an isstonic solution comaining glucoses and ether aumiliary agents, st which may be used in combination with
an appropriate solubliizing egent such as an alocho! (2.9, , ethanc!), a polyalcohot {e.g., propviene glveol, nolyethylene glyes!), 3 nonionic surfactant [a.g.,
polyscrbate 80, HCOHG

{polvoxyethylene (50 mol} adduct of hydrogenated castor oil}], ete. As the oily mesdium, there meay be empioyed, 2.9, sesame off, sovbesn o, ete, which
may be ysed in combination with a solubilizing agent such 35 benxyl benzoats, denzyl alcohsl, ste. The injection thus prepared can be filled in an
appropriate ampoule if desired.

MODES OF ADMINISTRATION

fon2s] The YEGF antagonist {nr pharmacsustical formulation comprising the YEGF antagonist) may be administerad 1o the natient by any known delivery
aystem and/or administration methed, In certain embodiments, the VEGE antegonist s administared to the patient by oouiar, intraocular, intravitreal or
subconjunctival injention. In other embodiments, the YEGF antagonist can be administered fo the patient by topizal administration, 0.g. , via ey drops or
other Higuid, gel, ointment or fuid which containg the VEGF antagonist and can ne applied directly 10 the eye. Cither possible routes of administration
include, e.g. , intradermal, intramuscular, intraperitoneal, intravenous, suboutaneous, intranasal, epidurael, and oral.

AMOUNT OF VEGF ANTAGONIST ADMINISTERED

https://patents.google.com/patent/EP2663325A1/en?0q=EP+2663325 5/16

PGR2026-00039
Biocon Ex.1002
Page 1789 of 4945



7/21/23, 3:18 PM EP2663325A1 - Use of a vegf antagonist to treat angiogenic eye disorders - Google Patents

{0029} Each doge of VEGT antagonist administered (o the patient over the course of the treatment regimen may contain the same, or substantially the
same, amsunt of VEGE antagnnist. Alternatively, the quantity of VEGF antagnnist contained within the individial dnses may vary over the course of the
treatmient regimen. For axample, In certain embodiments, a finst quentity of VEGF antagonist is administered in the initial dose, 8 secand quantity of VEGF
artagoniat is administered in the secondary doses, and a third quantity of VEGF antagonist is sdministered in the tertiary doses. The present invention
contermpiates dosing schemes inwhich the quantity of VEGE antagonist contained within the individua! doses increases over time {.g. , sach subsequent
dose cantains more VEGF andagonist than the last), decreases over time {8.4. , esch subseguent dose comaing less YEGF antagonist than the last), initially
increases then decreases, initially decreases then increases, or remains the same througheut the eourse of the administration regimen,

fonant The amount of VEGF antagonist administered fo the patient in sach dose is, in most cases, a therapeuticsily effective amount. 43 used herain, the
pivase "therapeutically effective amount” means o doge of VEGF antagonist thet resulls in a deteciable improvement in ong of more symptoms of indicig of
anengiogenic eye disarder, or 3 dose of VEGF antagonist that inhibits, prevents, lessensg, or delays the progression of an anglogenic eve disorder. inthe
case of an antih-VEGF antibody or a VEGF receptor-based chimeric molecule such a3 VEGFRT R2- FrACT (), 2 therapautically effective amount can be from
about 0.05 mg to about 5 mg, e.g., about 0.05 mg, sbout V1 myg, about $.15 myg. abot 4.2 mg, sbout .25 mg, aboat 4.3 mg, about 0.35 mg, abouwt L4 mg,
about .45 mg, about 0.5 mg, sbowt £.55 myg, about 0.6 mg, sbout £.65 myg, about §.7 mg, sbout $.75 mg, abnut §.8 mg, sbout 8.85 myg, about .9 mg, sbout
1.0 mig, about 108 mg, about 1.7 mg, ebout 115 myg, abowt 1.2 mg, about 1.25 myg, about 1.3 mg, about 1.35 mg, about 1 .4 mg, sbout 1 .45 mg, ebout
1.5 mg about 1. .58 mg.

ehowt 1.6 mg, about 1.6% mg, sbout 1.7 mg, about 1 .75 mg, about 1.8 mg, about T .85 myg, about 1.9 mg, sbout 2.0 my, about 2,05 mg, sbout 2.1 mag,
about 215 mg, about 2.2 myg , about 2.25 myg, shout 2.3 myg, about 2.35 mg, shout 2.4 myg. anout 2,43 myg, abowt 2.5 mg, anout 253 mg, abow 2.6 myg,
about 2.65 myg, about 2.7 mg, sbout 2.75 mg, abowt 2.8 mg, sbout 2.85 mg, aboast 2.8 mg, sbout 3.0 mg, abowt 3.8 myg, about 4.0 mg, sbout 4.5 mg, or sbout
5.0 mg of the antibody or receptor-based chimeric molecule, [0031] The amount of VEGF antagonist contained within the individus! doses may be
expressed in terms of miliigrams of antibody per kilogram of patiens body weight (e, mg/kg). For exampis, the VEGF antagonist may be administersdic s
patient at 2 dose of about 8.0007 to about 10 mg/ig of patient body weight.

TREATMENT POPULATION AND EFFICACY

[00332] The methods of the present invention are useful for treating sngingenic eye disorders in patiants that have been disgnosed with or are at risk of
being aiflicied with an angiegenic eye disorder, Generally, the methods of the present invention demonstrate efficacy within 114 weeks of the initiation of
the treatment regimen {with the initial dose administered at "week 07, .., by the end of week 16, by the end of weel 24, by the end of week 32, by the end
of wonik 40, by the end of week 48, by the end of week 55, ate. in the context of methods for reating angiogenic eye disorders such as AMD, CRYO, and
DBME, "efficacy” means that, from the initiation of treatrment, the patlent exhibits a loss of 15 or fewer letiers on the Barly Treatrment Diabetic Retinopathy
Stucdy {ETDRS) visual acuity chart, In certain embodiments, efficacy” means s gainofoneor more {e.g.. 1, 2,3,4, 5.6, 7. 8.9, 10,1 1 or maore) lelers onthe
ETORS chart from the Ume of inftiation of trestment,

EXAMPLES

[6033] The foliowing exampies are put forth so as to provide those of ordinary skill in the art with 3 complete disclosure and description of how to make
and use the methods and compaositions of the invention, and are not intended (o limit the scope of whet the inventors regard as thelr invention. Efforts have
been made o snsure acouracy with respect 1o numbers used {&.g., amounts, ismpersture, ele.} but some experimental errors and devistions should be
accounted for, Uniess indicaied otherwise, parts are parts by weight, molecular weight is average molecular weight, temperature is in degrees Centigrade,
and pressure is at or near atmospheric.

[0034] The exemplary VEGF antagonist used in all Examples set forth below is 2 dimeric molecule having two functionsl VEGF binding units. Each
functional binding unit is comprised of ig domain 2 from YEGFRT fused to ig domain 3 from YEGFR2, which i turn is fused to the hinge region of 3 human
{981 Fo domain {(YEGFRT R2-FeACT {(a); encoded by SEQ D Nt 1), Tris YEGF antagonist is referred 1o in the examples below as "WEGFT". For purposes of
the following Examples, "monthly” dosing is squivalent to dosing onee every four wesks,

Example 1: Phase | Clinical Trisl of Intravitreally Adminisiered YEGF ReceptorBased Chirmeric Moleculs (YEGFT) in Sublents with Neovascular AMD

{00351 i thiy Fhase | gtudy, 21 subjects with neovascular AMD recelverd g gingle intravitreai (W7} doge of VEGFT, Five groups of three subjects each
received sither 0.08, .15, 3.5, 2 or 4 myg of YEGFT, and a sixth group of six subjects received 1 mg. No serous adverse svents related in the study drug, and
no identifiable intraseuiar inflammation was reported, Preliminary results showed thas, following injection of VEGFT, 4 rapid decrease in foves! thickness
and macular velums was observed thet was maintained through 6 weeks, At Day 43 across ail dose groups, mesn excess retinal thickness fexcess retinal
thickness = {retinal thickness - 179} on optical coherence tomography (O0T) was reduced from 1 10 10 271 25 assessed by Fast Macuiar Scan and from
194y to 60 u as assessad using & single Posterior Pole scan. The mean inoreass in beat corrected visual acuity (BOVA) was 4.75 letters, and BOVA was
stable or improved in 95% of subjects. in the 2 highest dose groups {2 and 4 mg), the mean ingrease in BOVA was 12,5 letiers, with 2 of 6 subjects
demongtrating improvement of 3 lines,

Example 2 Phase 8 Ciinical Trial of Repeated Doses of intravitreally Administered VEGF Recapior-Based Chimeric Molecule (VEGFT) in Subjects with
Meovasoutar AMD

[0036] This study was a double-masied, rmndomized study of 3 doses (0.5, 2, and 4 mg) of VEGFT tested at Sweek and/or 12-week dosing intervals, There
were 5 reatment arms in this study, as follows: 1) 0.5 mg every 4 weeks, 2) 0.5 mg every 12 weeks, 3) 2 mg every 4 weeks, 4) 2 mg every 12 weeks and 5}
4 rogg every 12 weeks. Subjects were dosed al 2 fied interval for the first 12 weeks, after which they were evaluated every 4 weeks for ¥ months, during
which additiona! doses were administered based on pre-specified criteria, &ff subjects were then follpwead for one year after their last dose of VEGFT,
Prefivrinary data from & pre-planned interim analysis indicated that VEGFT met its primary endpoint of & statisticaliy significant reduction in retinal
thickness after 12 weeks compared with baseline {all groups combined, decrease of 125y, p < £.00071 ). Mean change from baseline in visua! acuity, 3 key
secondary endpoint of the study, siso demonstrated siatistically significant improvement (ait groups combined, incresse of 5.9 letlers, p < §.0001 ).
Moreovey, patients in the dose groups that received only a single dose, on sverage, demonstrated o decrease in axcess retinal thickness {p < .0001 } and

https://patents.google.com/patent/EP2663325A1/en?0q=EP+2663325 6/16

PGR2026-00039
Biocon Ex.1002
Page 1790 of 4945



7/21/23, 3:18 PM EP2663325A1 - Use of a vegf antagonist to treat angiogenic eye disorders - Google Patents

an increase in visual acuily {p = 0012} at 12 weeks. There were ne drug- related serious adverse svents, and treatment with the VEGT antagonists was
generally well- tolerated. The mnst common adverse events were those typicaily assoniated with intravitres! injections.

Example 3: Phase | Glinical Trial of Systemicaily Administered VEGF Receptor-Based Chimeric Molecule (VEGET) in Subjects with Neovascular AMD

[o037] This study was a placebo-controlied, segusntizlgroup, dose-escalating safety, tolersbility and bineffect study of YEGFT by IV infusion in subjests
with neovascislar AME, Groups of § subjects meeting eligibility criteria for subfoveal choroidal neovasaularization {ONY) related to AMD were assigned fo
receive 4 IV injections of VEGFT o placebo at dose levels of 0.3, 1, or 3 mg/kg over an Bweek pariod. [0038] Most adverse events thal were attributed to
VEGET were mild 1o moderais in severity, but 2 of 5 subjects treated with 3 mg/kg experienced dose-timiting toxicity (BLT) {one with Srade 4 hypertension
and one with Grade 2 proteinuria); thereiore, all subjects in the 3 mg/kg dose groun did not enter the study, The mesn peroent changes in excess reting!
thickness wara: -12%, ~10%. -86%, and -60% for the placebo, 0.3, 1, and 3 mgfky dose groups at day 15 (ANGVA p< 0.02), and -5.8%, +47.1 %, and -63.3% for
the placeno, 0.3, and T mg/kg dose groups at day 77 (ANOVA pe (.02}, There was a numerical improvement in BOVA in the subjects treated with VEGFT, 43
wosld be sxpected in such a small study, the resuits were not statistically significars,

Example 4: Phage i Clinfeal Trisle of the Efficacy, Safety, and Tolerabiiity of Repeated Doses of Intravitreal VEGFT In Subjects with Neovasoular Age-Related
Macuiar

Degeneration
A. Olijectives, Hypotheses and Endpaints

{00381 Two parallel Phase H clinical triaks were caried out to investigate the use of VEGFT to real patients with the neovascular form of age-related
macuiar degeneration (Study 1 and Study 2}, The primary objective of these studies was (o assess the efficacy of IYT administered YEGFY compared 0
ranibizumab (Lucentis®, Genentech, Inc.), in a non-inferionity paradigm, in preventing moderate vision logs in subjects with ail sulitypes of neovagcular
ARD.

[0040} The seoundary obiectives wer (3) to assess the safety and tolerability of repeated VT adminiatration of VEGFT in sulijects with ali sub-types of
neovascular AMD for perinds up te 2 years; and (b} to assess the effect of repeated VT sdminisiration of VEGFT on Vision-Related Quaity of Life (QOL} In
subjects with all subrvpes of neovascouiar AME,

{041} The pricmary hypothesis of thess studies was that the proportion of sulijects treated with VEGFT with stable or improved BCVA (<15 letters logt) s
simitar to the propontion treated with rasibizumal whoe have steble or immproved BOVA, thereby demonstrating non-inferiority,

[42} The primary sndpoing for these studies wes the pravention of vision loss of greater than or 2sual 1o 15 letters on the ETDRS ohart, comparsd 1o
baseling, at 52 waeks, Secondary endnoints were as follows: (a} change from Baseling to Weel 52 in istter score on the ETIIRS chart; {0} gain from baseline
o Weel 52 of 18 letters or more on the ETDRS chart () change from baseline to Week 52 in tota! NEIVF25 score; and (d) change from baseline to Wesk
52 in GV srea,

8. Study Design

{0343} For each study, subjects were randomiy assigned ina 1 :1: 1.1 ratio to 1 of 4 dosing regimens: {1} 2 mig VEGFET administerad every 4 wasks (304},
{2} 0.5 mg YEGFT administered every 4 weeks {0.5Q4); (3} 2 mg VEGFT administered every 4 weeks to week 8 and then every & weeks {with sham injection
2t the interim d-week visits when study drug was not edministered (2GE); and {4) 0.5 myg ranibizumab administerad every 4 weeks (RG4). Subjects assigned
10 {208} received the 2 mg injection every 4 wesks (o week § and then a sham injection at interim d-wesic visits (when shudy drug is not to be administered)
during the firgt 52 waeks of the studies. {No sham injection were given ot Week 52

{0044} The study duration for esch subject was scheduled 1o be 85 weeks pius the recruitment pariod. For the first 52 weeks (Year 1), subjacts received an
BT or sham injection in the study eye evary 4 weeks. (Mo sham injections were given at Week 52). During the second year of the study, subjects will be
evaluated every 4 weeks and will receive VT injection of study drug at intervals determined by specific dosing oriteria, but st iesst every 12 weeks, {(Buring
the second year of the gtudy, sham injections will not be given.} Buring this period, injections may be given as frequently ag every 4 wesks, but ng less
frequently than avery 12 wesks, according in the foliowing oriteria: {i} increass in central retinal thickness of2100 um compared to the lowest previous value
as measured by optical coherence tomograghy (00T or {ii) & logs from the best provious lelier sonre of at least 5 ETDRS letters in conjunction with
recurrent fuid as indicated by GCT, or (il new or persistent fluid as indicated by OCT; or {iv} new onset dassic neovasouiarization, or new or persistent leak
on flusrescein angiography (FA) or (¥) new macular hemorrhage; oF {vi} 12 weeks have elapsed since the previous injection, According to the present
protocel, subjects must receive an injection at least every 12 weeks.

{0045} Sublects wers evaiuated ot 4 weeks intervals Tor safety and bost oorected visual acuity (BOVA) using the £ meter ETDRS protoco!. Quality of Life
{Q0LY was evaluated using the NEVFG-2S quaestionnaire. 00T and FA examinations were conducted perindically.

[0046] Approximately 1200 subjects were enralied, with 3 target enrsifmant of 300 subjects per restment arm.

047} To be eligibie for this study, sulijects were reguined to have subfoves] choroidal necasoularization (ONV) secandary to AMD. "Subfoveal® CNY was
defined as the presence of subfoves! negvascularization, documeanted by FA, or presence of a lesion that is juxtaioveal in Ineation sngiographically bui
affects the fovea. Subject eligibiiity was confirmed based on anglegraphic criteria prier to rendomization.

[G48] Only one eye was designated as the shudy eve. For subijects who met eligibility oriteria in both eyes, the oye with the worge YA was selected ag the
study eye. i both eyes had equal VA, the eye with the clearest lens and seular media and least amount of subfoveal scar or geographic atrophy was
selected. f there was no shijsctive basis for selacting the study gye, factors such as couter dominance, other ocular pathslogy and subject preference were
eonsidered in making the selaction,

{0048} inchusion criteria for both gtudies were ag follows: (i} signed Informed consent; (i) ot least B0 years of age; (i} active primary subfovesl CRY lesions

secondary 10 AME, including juxtafoveal lesions that affect the fovea as evidenced by B8 in the study eve; () CNY at lsast visual acuity of: 20/44 to 20/320
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{letter soove of 73 10 25} in the study eye; {vi} willing, committed, and able to relurm for all clinic visits and complete all study-related procedures; and {vi)
able to read, understand and willing to sign the informed consent form {of, if unable to read dus 1o visual impairment, be read to verbatim by the person
administering the informed consent or a family member).

{00501 Exciusion criteria for both studies were as follows: 1, Any prior ecular {in the study eve} or systemic treatment or surgery for neovascular AMD
sxcept distary supplements or vitarming, 2, Any prior oy concomitant therapy with another investigational agent to treal necvasoular AMD in the study eve,
except dietary supplements of vitamins, 3. Prior treatment with amti-VEGF agents as follows: (s} Prior treatment with anti-YEGF therapy in the study eys was
not sliowed; (5} Prior reatment with anti-VEGE therapy in the feliow eye with an

invegtigati agent {not FIs appraved, e.g. bevacizumab) was allowed up to 3 months pricr to firgt dose in the study, and such treatments were not
sitowed during the study. Prior treatmesnt with an approved anti-VEGE therapy in the fallow eye was allowed; {¢) Prior systemic anti-VEGE therapy,
irvestigational or Fl24/Heslth Canada approved, was only sifowed up 16 3 months prior to first dose, and was not aliowed during the study, 4, Total lesion
glize » 12 disc areas {30.5 mmn?, including blood, scars and necvascularization) as sssessed by FA in the study eya. 5. Subretinal hemorrhage that is elther
0% or miore of the total lesion ares, or if the binod is under the fovea and is 1 or more dise areas in size in the study eys. (if the dlood is under the foves,
then the foves must be surrsunded 270 degrees by visinle CRV.) 6, Scar or fibrosis, making up » 50% of total lesion in the study eye. 7. Soar, fibrosis, of
atrophy invalving the center of the fovea. B, Presence of retinal pigmert epithelial tnars or rips involving the macuia in the study eye. 8. History of any
sitreous hemorrhage within 4 weeks prior 1o ¥isit 1 in the study eve. 10, Presence of other cauges of CNY, inciuding pathoiogic myopia (spherical sgquivaient
of -B diopters or more negative, or axial length of 28 mm or maore), ocutar

histoplasmosis syndrome, anglold streaks, choroidal rupture, or multifocal chorolditls in the study eve. 11, History or clinioal evidence of diabetic
retinopathy, diabelic macular edema or any sther vasouliar disesse affecting the reting, other than AME, in either eye. 12, Frior vilrectomy in the study eye,
13, History of reting! detachment or treatment of surgery for retinal detachment in the study eve. 14, Any history of macular hole of stage 2 and above in the
study eve. 15, Any intraneular or periccular surgery within 3 months of Day 1 on the study eye, except lid surgery, which may not have taken place within 1
month of day T, a5 long as & wae unlikely 1o interfere with the injection, 18, Prior trabeculectomy or ather filtration surgery in the giudy eye. 17,
Uncontrolied glaucoma {defined as intraccular pressurs greater than or equal 1o 25 mn Hg despite treatment with anti-glaucoma madisation) in the study
aye, 18, Active intrageular inflammetion in either gve. 19, Active ooular or periocular infection in either eve. 20, Any seular or periocular infection within the
fagt 2 weeks prior 1o Screening in either eye. 21 . Any history of uveltis in either eye. 22, Active scleriths or episcleritis in sither eys. 23, Presence or history of
soleromalacia in either aye. 24. Aphakia or pseudophakia with absence of posterior capsule {unless it eccurred as & resuit of 3 yitrium aluminum gamet
IYAGE posterior capsuiolormy) in the study eye. 25, Previous therapeutic radiation in the region of the siudy eye. 25, History of comaeal transplant of comaal
dystrophy in the study aye, 27, Significart media opacities, including cataraet, in the study sye which might intarfere with visual aculty, assessment of
aaisty, of fundus photography, 28, Any concurrent intranouizr condition in the study eye {e.g. cataract) that, in the opinion of the investigater, could reguin
either rmedical or surgical intervention during the 96 week study period. 28, Any conourrent scular condition in the study sve which, in the opinion of the
investigator, could either increase the risk to the subject beyond wnat is 1o be expected from standard procedures of infraocular injection, or which
atherwise may interfers with the injection procadure or with exaiuation of efficacy or safety. 30, History of othar diseass, metabolic dysfunction, physical
exgmination finding, or clinical laboratory finding giving reasonable suspicion of 3 disease or condition that

contraindicates the use of an investigational drig or that might affect interpretation of the results of the study or render the subject at high risi for
wreatrment complications, 31, Participation as a subject in any ciinfcal study within the 12 weeks orior 1o Bay 1. 32, Any gysternic or ooular ireatment with an
irvestigational egent in the past 3 months prior ia Bay 1. 38, The use of long acting sterids, either systemically or intracouiarhy, in the 8 months prior to
day 1, 34, Any history of silergy 1o povidone isdine. 35, Known serious afergy to the fucrescein sodium for injection in angiographny, 26, Presence of any
contraindications indicated in the FDA Approved iabsl for raniblzumab (Lucsntis®), 37, Females who weae pregnant, breastfaeding, or of childbearing
potentia, unwilling 1o practice adequate cortraception throughout the study,

Adequate contraceptive measures include nral contraceptives {stable use for 2 or more cycles prior in sereening); 1UD; Depo-Provera®; Norplant® System
implants; bilateral wibal ligation; vasentomy,; condom or diaphragm plus sither contraceptive sponge, foam or jelly,

[0051] Subjects were not allowed o receive any standard or investigational agents for treatment of their AMD in the study aye other than their assigned
stady treatment with VEGFT or ranibizumeb as specified in the protooo! until they completed the Completion/Early

Termination vight nents, This inciudes medications administered locally {a.g. , VT, topical, uascieral or periorbital routes), as well as those
administered systemically with the intent of treating the study and/or fellow aye,

{o052] The study procedures are summarnized as Tollows:

[0053] Best Corrected Vigual Acuity: Visua! function of the study sve and the fellow eye wers assessed using the ETDRS protocol (The Early Treatment
Diabetic Retinopathy Sudy Group) at 4 meters, Visual Aculty examiners were certified 1o ensure consistent measurement of BUYA, The VA examiners were
reguired 1o remain masked 16 reatment assignment.

{0084} Optical Coherence Tomography: Retinal and lesion characteristios were svaluated using GCT on the study eye. Al the Screen Visit {Wsit 1) images
were captured and transmitted for both aves. All QCT images were captured using the Zeiss Stratus QCT™ with software Version 3 or grester. 30T images
were sent 1o an independent reading center where images were read by masgied readers 8t visits where GCTs were required, Al OCTs were slectronically
archived at the siie as part of the source documentation. A subset of BCT images were read. OCT technicians were reguired to be certified by the reading
center to ensure consistency and guaiity in image acquisition, Adegusie efforis were made to ensure that U7 technicians a1 the site remained mashed to
trestment assigniment,

[0088] Fundus Photogrephy and Fluorescein Angiography (FA): The anagtomical state of the retinal vasouieture of the study eve was evaluated by
funduscopic examination, fundus photography and FA. At the Semen Visi (Visit 1 ) funduscopic examination, fundus photngraphy and FA were captured
and transmitted for both eyes, Fundus and angiographic images were semt i an independent reading center where images were read by mashed readers.
The reading center confirmed subject eligibiiity based on anglographic criterta prigr to randomization. All FAs and fundus photographs were archived at the
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site s part of the source documeniation. Photographers were reguired to be certified by the reading center 1o ensure consistency and quality in image
anguisition. Adequate efforts wers made to ensure that all photographers at the site remain maskad 10 treatment assignment.

{0055} Visiorn-Ralated Quality of Life: Visionrelsted Q0L was assessed using the National Eve Institute 25hem VWisual Function Questionnsire {(MEF VF-25)
in the interviewer- administered formal, NFF YFQ-25 was administered by certified personne! at & contracied call center, At the screening visi, the sites
assisted the sublent and initiated the first cali to the call center io ooilet all of the subjpat’s condact information and to complete the first REFVFG-2S anthe
phone prior 1o randomization and VT injection, For all subsequent visits, the call canter oalied the subject on the phone, prior io VT injection, to complate
the guestionnaire.

{0087} intrascutar Bressure: Intraooular pressure (0F) of the study aye was measured using applanation tonometry o Tonopen. The same method of IOP
megasursment was used in sach subject throughout the study,

i)
C. Resuits Summary {82 Week Data)

[659] The prirary endpoint {prevention of moderate o severs vision loss as defined above) was met for all three VEGFT grouss (204, §.504 and 208} in
this study. The results from both studies are sursmarized in Tabie 1.

060 In Study 1, patients recelving YESFT 2mg monthly (204 achisved a statistically significant greater measn improverment in visual acuity st week B2
versus baseling (secondary endpoing), compared to ranibizumab 0.5mg monthly (RG24, patients receiving VEGFT 2mg maonthiy on average gained 10.9
letters, comparad 10 @ mean 8.1 letier gain with ranibizumab §.5mg dosed every month {p<0.67 ). All sther dose groups of VEGFT in Study 1 and all dose
groups in Study 2 were not statistically different from ranibizumab in this secondary endpoint,

{0061} A generally favorable safety profile was observed for both VEGFT and ranibizumab, The incidence of coular trestment emergent adverse events was
baianced across @i four eatment groups in both studies, with the most frequent events associated with the injection procedure, the underiying disease,
andfor the aging process, The most frequent otular adverse events were conjunctival hemorthags, meoular degeneration, eys pain, retinal hemorhage, and
vitreous floaters, The most frequent serious non-ocular adverse svenis were typica! of those reported in this elderly popuistion whe receive intravitreal
tragtment for wet AMD; the most freguently reported events were falls, pnsumonie, myocardiai infarction, gtrial filnillation, breast cancer, and acute
coronary syndrome, There were no notable differences among the study arms,

Exarnple 5: Phase 8§ Glinical Trial of VEGFT in Subjects with Bisbetic Macuiar Edema {(BME)

062 In this study, 221 patients with clinically significart DME with central macular invaivement weare randormized, and 219 patients were treated with
baianced distribution over five groups. The controt group received macular laser therapy at baseling, and patients were eliginie for repeat laser tregiments,
but no more freguently than a1 16 week intervaia, The remaining four groups received VEGFT by intravitreal injection as follows: Two groups received 0.5 ar
2 mg of VEGFT onoe every four weeks throughout the 12-manth dosing peried (0.504 and 204, respectively). Twe groups received three initial doses of 2
mg VEGFT once every four weeks {Le, at baseling, and weeks 4 and &), followed through week 52 by either once every 8 wesks doging {2G8) or as needed
dosing with wery strict repeat dosing oriteria (PRN), Mean gains in visual scuity versus baseline were ag shown in Table 2:

0063} In this study, the visual scuity gains achieved with VEGFT administration ot week 24 were maintained or numerically improved up 0 completion of
the study at week 52 in aft VEQFT study groups, including 2 mg dosed evary other month

fnnsdl As demonsirated in the foregoing Examples, the administration of VEGFY to patients suffering from angiogenic eys disorders {e.g., AMD and BME}
at 2 frequency of once every B wesis, following a single initial dose and twa secondary doses administered four weeks apart, resulted in significant
pravention of moderate of severe vision ioss or improvements in visual acuity.

Example & A Randomized, Mullicenisr, Double-Masked Trizl in Trestment Naive Patients with Macular Edema Secondary 1o CRVD

{0055} in thiy randomized, double-masked, Phase 3 study, patlenty reosived 5 monthly injections of sither 2 myg intravitreal VEGFT {1 14 petients) or sham
injections (73 patients), From Week 24 10 Week 52, all patients received 2 mg VEGFT as-needed {PRN} aceording o retrestmens oriteria. Thus, shamr
reated patients” means patients who received sham injections once every four weeks from Waek  through Week 20, followed by imtravitreal YEGET as
needed from Week 24 through Week 52, "VEGF T-reated patients” means patients whao received VEGFT intravitrea! injections once avery four weeks from
Weel § through Week 20, foliowed Dy intravitreal VEGFT as needed from Week 24 through Week 52, The primary endpoint was the proportion of patients
who galnedz15 ETDRS letters from baseline st Week 24. Secondary visugl, anatornic, and Quality of Life NEVFG-25 sutcomes st Weeks 24 and 52 were
aisn gvaiuated.

o066} At Week 248, 56,1 % of VEGFreated patients gainedz 15 ETHRS letters from hassling vs 12.3% of shanvirested patients (Fe0.0001 ). Similary, at
Week 52, 55.3% of VEGF TWreated patients gained=i 3 lotters vs 33,1 % of sham-rested patients (P=D.01 3, AT Weel 52, VEGF T4reated patients gained a
mean of 18,2 lstters vs 3.8 letters for sham-treated natients (P<0.001 §. Mean number of injections was 2.7 for VEGF Treated natients vs 3.9 for sham-
trested patients. Mean change in centra! refinal thickness was -313.0 unn for VEGFT- treated patients vs -3%1.4 pm for sham-reated patients, The
proportinn of patients with ocular necvasoudarization at Week 24 weare 0% for VEGF T rreated patients and §.8% for shameirested patients, respectively; at
Week 82 after receiving VEGFT PRY, pioportions were 9% and 6.8% for VEGFTreaied and sham-tresied. A1 Week 24, the mean change from baseling in the
VFG- 25 total seom was 7.2 vs §.7 for the VEGFTreated and shamireated groups; st Week 52, the scores were 7.5 vs 5.1 for the VEGFTreated and shame
treated groups.

{0067} This Bxample confirms that dosing monthly with 2 mg intravitreal YEGFT injection resulted in a statistically significant improvement in visual acuity
at Weel 24 that was maintained through Week 52 with PRN dosing compared with sham PRN treatment. VEGFT was generally well tolerated and had 3
generally favorable safety profile.

SEQUENCES
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[0058] SEQ ID NO: 1 {DNA sequence having 1377 nucieotides}:

ATGBTCAGCTALTGRGACACCRGEETCLTCLTETECECECTECTCAGCTETCTGITICTC
ACAGGATCTAGTTCCHGAAGTGATACCGOTAGACCTTTCUTAGAGATGTACAGTSAAATCC
COGAASTTATACACATGACTGAAGCAARGRARCTLGTCATTCCCTRCOGHETTACGYCAL
CYAACATCACTOTTACTTTARASASGTITCCACTTRACACTTTRATCCCTRATRGASAACEHE
ATAATCTGRGACAGTAGAAAGGECTTCATCATATC AAATGUAACETACAAAGAAATAGEET
TTCTGACCTSTOAAGCAACAGTCAATGGOCATT TCTATAAGACARACTATCTCACACATCGA
CAAMCCARTACAATCATAGATGTEGTTCTRAGTCCGTCTLATGEAATTGAALTATITGTTGE
AGAAAAGCTTOTOTTAAAT TR TALAGCAAGAALTCAALTAAATOTCGRGATTBACTTCARLT
GOGAATACCCTTOTTUOAAGCATLAGCATAAGAAACTTOTAAACCHAGATCTAARAATCCA
GTOTCRGAGTOAGATRAAGAARTTTTTGAGCACCTTAACTATAGATOETETAALCCOBAGT
GACCAAGGATTRTACALCTETGLAGCATCOAGTRGRUTOATRALCAAGAAGAACAGCACA
TTTETCAGGETCOATGAAAAGGACAAAACTCACACATGU COACLGTEOC CAGTACLTGAA
CYCCTOGHEE0ACCETCAGTCTTICCTOTTOCCUCUAARALCTAAGGACACCLUTCATGATC
TOCCBGACCCOTOAGETCACATECETEROTECTORACSTEAGCCACEAAGACCLTGAGET
CAAGTTCAACTEGTACGTEBACGGUCTHEOAGHTGUATAATGLUCAAGACAAAGLCGIGEE

AGGAGCALTALAACARCACETACCGTETGGTCARCETCCTCACRETOCTRCACCAGRALT
GOCTEAATGOCAACGAGTACAAGTGCAAGGTCTCCAALAAAGL COTCOCAGRLCOCATOG

ACAAMCTATCTOCAAAGCU AAAGGRCAGCUCLCAGAACTALAGCTETALACCCTECLCT
CATCCCORCATCACCTEACCAAGAACCABETCAGTCTRACCTECCTOETCAAAGGCTTLTY
ATRCLAGCGACATCECUSTROASTUGRALAGRCAATGOECAGCUCRALAACAACTACAAG
ACCALGCCTOCCETGCTEGACTCCGACGEUTCUTTCYTCLTCTACAGCAMCTLACCGYS
GACASGAGUABGTGRCASCAGOGRAACOTCTTCTCATGOTCOGTBATSUATGAGRCYCTG
CACAATCACTACACECAGAABAGCCTCTECCTETOTCCGOETAAATSA

fonesl SEQ D NG2 {polypeptide sequence having 458 aming acids):
VEYWOTOVLLCALLSCLLETCSSSCRITGRPIVEMY SEIPERHMTEGRELVIFORVTSPNITY
TLKEFPLDTLIPDGKRINWDSRKGFHSNATYKEICLETCEATYNGHLYKTNYLTHROTRTHDWLS
PEHOELSVEEKLVENCTARTRLRVEIDFNWEYPSSKHONHKELVRBDLKTOBGSE KEFLETIY
IRCYTREDGOIYTCAASSG!. TRRKNSTRVRVHEKDKTRTCRPPCPAPELLGGREVFLIPPERKD
TLMISRT PEYTOWVIVEREDPEVKFNWY VDOVEVHNARTKPREEQYNETYRWEVLETVLHGD
WENGKEYROKVERKALPAFPIEKTISKAKGGPREPOQVYTELPPERDELTKNOQVSLTCLYRGFYPSD
FAYEWESNGOPENNYKT TRPYLDCDGOFFIY SKUTVDRSRWOGGNVFSUSYMHEALHNHYTG
HELSLEPEK

{0670 The present invention is not 1o be limited in scope by the specific embodiments desuribed herein. Indeed, various modifications of the nvention in
addition io those described herein will bacome apparent to those skilled in the art from the foregoing description and the accompanying figures, Such
modifications are intended {0 {3l within the scope of the sppended claims,

Palent Cltations {44} ~

10050727 199¢-03-02 Genentech inc Stable reconstituted formulation method for the pregaration of
a manufaciured article formutation and use of the formation
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WO 2012097619 POT/URI0I 2020838
USE OF A VEBGF ANTAGONIST TO TREAT ANGIOGENIC BYE DISORDERS

FISLD OF THE INVENTHON

Q001]  The present invention relates (o the field of herapeutic treatments of eye disordars,

More specifically, the invantion relates 1o the administration of VEGF antagonisis o ireat eya

4

sisarders caussd by or assovialed with angiogenssis.

ACKGROQUMD
002 Several eye disorders arg assdoinied with pathdlogioal angivgenesis. For exade,
the developmernt of age-relaled macular degonerathm (AMDRY is associnled with a procsss
called choroidal neovascularization {ONV), Leakage from the CNY sauses macular edema and
solipotion of fuld benesth the maauls resulling in vision loss. Diabetic mscular sdema (DME s
angther syve disorder with an angiogenit somponent. THE is the mos! prevalent cause of
moderaie vislon Iogs in patients with dinbeles and is & common comglication of dabeile

rafiviopathy, @ diseass affecting the blood vaasels of the setina. Diinically significant DME

accurs wher Suid leaks inte the canter of the macula, the light-gensitive part of the refing
fBS}?w’?Sl“ s for sharp, dract vision, Plild in the matuia oan couse Sevars vision loss or
sndness, Yal another eye disordsr assotiated with abnormat angiogenests is central relingd
vedts ooclusion {ORVEO), . CRVO v causad by obsiruction of the cantral refinalvedn that leads e
& back-ud of Bood and Suid iy the aling. The reling can also betorme fschamic, rasuliing i the

growth of naw, Inappropriade blood vessals thal can csuse futher vision lose @ moirg Senioll
+

complications. Releass of vassular sndothalial growih factyr (VEGF) contribules 1o nereassd
vasoular penmeabilly in the eye ard Inappropriate naw vassel growth., Thus, inhibiing the
angioganic-promoting properties of VEGF appears to be an effective strategy By trealing

anglogenic sye disorders

mendl FlRapproved beatments of anglogenic eve disorders such as AMD and CRVO

ation of an s VEGE antbody called ranibizumal (Lucentis®, Geneniach,

B

noiade the adminst
ire. Y on @ morthly basis by intravitreal injgetion,

josssl  Methods for renting oys disorders using VEGF antagonisls ave mentioned i, ey, US
03,746, US 708,700, US 7,300,883, US 7,303,748 and W% 20070700058, Nonetheless,
thiere remaing a need By fw ad for new administralion regimens for anglogenin eye disordarg,

sxpecially those which aliow for lees Frequant dosing while malttaining a high fevel of sificacy

SRIEF SUHABARY OF THE INVERTION
foo0s]  The mresent invention provides methods for freating anglogenic eye disgrdars. The
mathods of the wvention comprise seguentiaily adminislenng mugdiple dases of & VEGF

antagorist o @ patiert over thne, I partinular, the metiods of the Invention cony

segusntialy administedng o ihe palienta single inity! dose of 8 VEGF aitagonist, folfowed by
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ong o more sexnndary doses of the VEGE antagonist, foflowed by ong or more tertiary doses of

the VEGF antagonists, The present inventors have swrprisingly discovered that beneficial

thorapentic affects can be achieved In patients suffering from anglogenic eys disorders by
administering & VEGE enfagovdst o @ palient at & frequancy of onoa svery § or muors wasks,
sxpacially when suoh doses are precuded by aboul thres doses administersd o the paliert ata
fraguency of about 2 1o 4 wesks. Thus, acnording o the methods of the present invention, sach
secam‘fary dose of VEGF srtagonistis wdministared 2 o 4 weeks sffer the immsdiately

préceding dosg, and eath tartiany dose is administered ot least B weeks after the imimadiataly

w.
f,,’z
/}A

preceding doss. An example of @ dosing regimen of the prosent invention is shown in Figure 1.

One advartage of such & dosing regiman o that, for most of the courss of treatment (Lo, the
tartiory doses), € allows for less frsguent dosing (v, e ovary & weeka) comparad 1o prior

adminisiration regimens v anglogenic eye disorders which ragquive mooniidy administralions

thraughout ihe sntire course of reatmient. {Bee, o.g., prascribing information for Lucentis®
franiblzumalyl, Senantech, inck

[os08]  The mathods of the present invention can be used 1o freal any angiogenic ave
disordar, ncluding, .. age relaled manular degeneration, disbelo retinopathy, disbetic
macuer edama, o mré ratinab veln soclugion, comasl nenvascularization, et

N7 The msthods of the presant invention comprise adminisiering any VEGF anlagonist 1o
e palient. i one ambodiment, e VEGEF antagonist compitises ane oy more VEGF recapton

araric raclecule(s), (also reforred it hersin as @ "WEGE-Trap® o "VEGFT L An

>

sxempiane VEGF antagonist that canbe used in the sontextof the present invention is a
VE

miatinart GF-binding profein comprising two or mors VEGF receptonbased chimerie

5

molecules refervad iocherginas "WEGFRIRZ-FLACHR] afitheroapt
oe0R)  Various adminisiration routes are contemplated for use in the melhods of the present
invention, helisling. eg., fopicgl administration or intrapoudar administration {e.g., intravitreg!
acfministration).

{opS] AllberonptH{EVLEAT Regereron Pharmaceuticals, ine) was approved by the FI_ in
Novembar 2011, for the restment of paiw- witht neovascular {fwel) sge-related macidar

degeneration, with & reconymended dose of 3 rag adwinislared b),e intravilraad injaction svery €

woeks for he st dvas months, followed i}jg 2 myg adminisieved by Intravitras! njection once
avery 3 woaks
fooigt  Other embodiments of the present inventinfiwill become appsirant font a review of the

gnsuing delalled description.

SRIEF QEBCRIPTION OF THE FIGURE

SROWS T SXEY iesing HE S N preserd invention. in his regimssy,
SHrws examiplary dosing regin rasent nwvention, In his regiman

a single Nindtial dose” of VEOF anfagonist WVEGFT s adnsinisterad af the Deginnihg of tha

freatment regimen (Lo & "week I}, twiy "settnddary doses” are adminislered al weeks 4 and §

R
=
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regpmctively, ant atleast six ertiany doses™ are sdminisiered once svery S weaks thersallar,

fa, abweeks 16, 24, 32, 44, 48,84, a’i‘{t\.}'_\

r/t;

DETAILED DESORISTION

13l Before the present imverdion s desaribed, Hs to be understood that this fovantion i
n firebiad fo particulsr methods ang sxpatimental congitions desoribed, as such insthods and
conditions may vary, 1 is dlso o be understond that the terminology ussd hershs is for the

pupose. of desoribing particuder embodinnends ordy, and i not idended {o ba fmitirgg, xinge the

zaope of the prasent nvention will De imlted oty by the 8

(i3] Unlsss detined othenvise, &l technical and scieniific lems used herein have the same

%@aﬁmg ay commonly understood Yy one of ordinary skl in the ard o which this hvantion

belongs. Asusad hereln, the oo "about,” whan ussdin rsferenis to 2 parioutar recied
nunerical value, means that the value may vary from tha reciad value by no more than 1%,
For axamnple, as used herain, the srpragsion “about 100" inddudes 8% and 101 and all vaives it
hatween {p.g., 881, 88.2, 05.3, 884, slo.}

oeg)  Although any msthads and materials similar ov enuivalent o those deseribed heveln
ezn b ueed o the praclics or lesting of the prasent invention, the prafared mathods snd

matenals are now desaribed.

DORING REGIMENS
0018} The presart Invention provides methods for treating angingenic oye disorders. The
mathads of the invendion comprise saquentially adminstaring 10 8 patient mudliple dosss of &
VEGF as‘ﬁagm%st As used herein, “sequantially administering” means thal each dose of VEGF
ariagarist is adminiztered to the patient al & dfferent pointin tme, ¢.g., on diffecent days
separatad by a pradetermined interval (e.g., hours, days, wesks or months). The prasent
invention inclicdes mathody which comprise sequentially adminisiesing 1o the palient @ single
initial doss of 2 WVEGF antagonist, followed by ong ¢ more secondary doses of the VEGF
anfagonist, followed by one or more tertisey doses of the VEGE antagonist,

¥

tertiary doses,” refer i the temporal

WIS The lenms "initlal dose,” "seonndary doses,” and

1. Thus, the “initial dose" & ihe doge whtich s

suguence of adnsnistralion of the VEGF antagoniy
admivizterad st the beginning of the freatment regimen (also referred to 83 the "baseling dosa™);
tha “secondary doses™ are the dosas which are administered after thoinitial dase; and the

tertiary doses” ars he doses which arg administered after ihe senondary doses. The initial,

3
4]
U}

sesondary, and kvtiary doses may i contan the same amount of VEGF anfagons!, bt wilt
fenweralye differ froen one another nenms of frequency of auministration. I ceriain
embodiments, howsder, the amount of VEGF antagonist containad in the initial, secandary

arxifor festiary doses will vary from woe another (2., adiusted wp or down s goprogsials)

during the onirse of ireatment.
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I oos axemplary embodimeant of the pregent vention, cach secomis

ﬁ..,
7
o
e
e

=

vy dosa is

sodministersd 2o ${awg., 2. &%, 3. 3%, o

weoeks after the bamedialely receding dosg, and

ch ferfiany dose v agministored atigasi 8 {ag., 8, 802 B, 94, 10 HE& 11 1104, 12,1208, 135,

e

3%, 14, 4%, or moet weaks affey the invnediately pms:{édz o dose. The phrass “the

immediately precading dose,” as usad herein, means, in a sequence of mullipls sdmin

tha dose of VEGF antagonist which & administersd to  patient prior fo the administration of the
very naxt doss in the sequence with no intarvening doses.

ool fnong exe‘:mpi&w ambadiment of the present invantion, & single initisd dosa of a VEGF

ardagonistis sdwministered 10 8 patient on the fust day of the eatment regimen fle, at wask 4},
followed by two secondary dosus, each admnlstered four weeks alter the immadiately
pracading dose {Le., al waek 4 and ot weak 8], followsd by ot inast § larliary doses, sach

s 18, 24, 32, 40

administared aight weeks after he ivmadiately preceding duse (e &
and 483, The fertiary doses may continus {8t infarvals of & or more weeks) indsfinitely during
e cowrse of the freaiment regimgn. This exemplary admivdstration regimen is deploted
gr&rﬁ"«c;a By i Fsgure 1

{0018 The methods of the invention may comprise administering & a patient any number of
senondary andlor dtiany doses of o VEGF antagonist, For exampie, in cersit embodiments,
onty @ single ssoondary dose s administered o the paliant. It other embodiments, fwo o more
fe0., 8, 8,4, 8,6, 7, & ormore) sscendary doses arg administerad fo the patient. Ukewise,
casialn srnbadiments, ondy a single terlary dose iy administersd o the pelient. nother

ambodiments, twoor mone {o.g., 8, 3,4, 8,6, 7, & or more) terliary doses ee administsred o

s
P

the patlent,

Q020 I ambodimants mvalving mudliple szoondary doses, sach sscondary doss may be
adminizterad af the seme frequenty as the other sscandary doses. For soiamipis, each

seeondary doss may e administered fo the patient ¢ weeks aflar the vame

e
,5)

taly praveding

1.
dose. Simiarly, in ambodiments involving mulliple twriary doses, sach ortiary dose may be
admivusiered al the sams frequancy as the other eellary doses. For exampls, sach tectiary
dose may be administeresd 10 the patient § weeks alfter the immediaiels preceding dose.

Aftarng twe!;a‘ the frequency gt which ths secondary and/or terdiary doses arg administered to 8

nd pdnt vary pvel the cowrse of e fraginend regimean, r-:;ks"e:(a‘:r;\.;aée, this presant iverition

includes mathods which somprias admivistering o He patisnt a single Inlial dose of a VEGF

niagonist, followed by one o thore sechnddary doses of the VEGF antagonist, bliowed by &t

foast B tortimy doses of the VEGF antagonist, whersin the firet four tertiery doses are
sfler the ivmadiately precading dose, ang whersin each subssguent
tortizry duse s adiministerad from 8t 12 {&

& 8 8V 803, 18, 100, T, T, 18) weeks after
the nmedialely preceding dose.  The frequency of sdminisiration may aiso be adiusted duning
the course of raatment by a phyaician depending on the nesds of the individhal patient

following clinivat examination

wie
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YEGF ANTAGONIRTSE

foe2il The methods of the present rvention tomprise adminislening 1o & patfient g VEGF

andagoniat gocovding o spacified dosing regimema. As used hwralns, he expression "WEGEF
artagonisl” means any molesuls that blocks, reduces or interferes with te nomat biological
agihvity of VEGF.

022 VEGE anlagonists include moledules which interfere witly ihe inleraction betwasm
VE

avd prevent o othenyise

\”mv\

ancd @ natural VEGF recuptor, a9, molecuias which bing to VEGF or s VECE receptor

nder ihe intemction batween VEGF and o VEGF recepion. Spagific

S

s inchude anli-VEGF artibodies, anibVEGE mceply andbadies, and

sxemplaty VEGF aniagon
VEGF

{8023 VEGF rmep‘iﬁrrizssed shirperic molecuies indluds chlreri polypepiides which

splacbased chimene molecules {glso referrad to horel aa "WEGR Traps'}

g g

compriss bwo oF wors nmunsglobulin (gi-iike domains of @ VEISF receplor such as VEGFRT

s

{sdso referred Iy as P anglior VEGFRR (also referred o as k1 or KDRY, and may alsy

condsin g mudfimeizing domain {ecg., an Fo domaly which faciifates the multimerization [e.g.,

A

Simesization] of bwo v more chimevis polypeptidles) A examplary VEGF receptor-basad

3

chimaric molecils s a molecule referrad o as VE

FRZ2FeAlH{a) whish s ancodad by the

o

nusieic aold sepeence of BEQ D NG, VEGFRIBZ-FeAC 1{a) compizes tyes componenty:

{11 a VEGFRY component pomprising smino solds 27 o 129 of SEQHID N2, {3 8 VEGFRZ
component compeising smino soids T30 4 331 of REG 1 NG:2; and () a muttimerization
gomponant PFeACHa"M f;ompriz:&m; aming ackds 232 o 457 of SEL D KQE {the Cermingl
arine ackd of SEQ D MO Iie, K458] mray ormay nolbe included I the VEGT anfagonist
usad in the methods of the invention; see o.g., 1S Palant 7,388 B84). Aming aoids 1-26 of B8Q
NG 2 are the signal sequenes,

I0824F  The VEGE antagonist used in the Examplas sel forth harein below v & dimerio

rcleculs comprising two VEGFRIRZ-FeAGT (8 molenules and is rslored o hersln as
"WEGET " Additional VEGF recaptor-based ehimerie molecules which canbe used inthe

sontext of e present invention ars disciosed in US 7,306 6884, 7,308,748 and WO QQ/783%8

ANGHOGENID SYE INSORDERS
{E2s] The methods of the prasent invention can be used to trast any angiogenic eys

dizprder. The sxgressinn "anglogenic eve disordas,” as Used fuwain, means any disgase of the

HYS W is causad by or assochied with the growth oy proffferation of blood vaasels or by

Bond vesse! leakags. Non-liy

anglogenic eve disordavs that are realable

Lsingg the methods of the prasent invention inclade chovgd

vaaciiar degenerntion (AMD), tisbetic setinopattiss, diabetle macidar edema {OME), centrad

refinal vel ocolugion {CRVO), cormesl neovascularization, and reting! neovasaudarization.
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FHARMACEUTIOAL FORMULATIONS
inoesl  The presentimvention includes methods in which the VEGF aniagonist hat s
administered to the patient s contained within 2 phamiageutical fornuiation, The
sharmacsulicat forpudation may oo }\;}f;‘«& the VEGF & 'Ez:zgimist glong with atisast one nachve
ingredient such as, 8.4, & phameceutially avceptable camier, Other agenis may be
norporated inlo the pharmaceutios! compasition 1o provide improved franster, delvery,
folerance, arsithe ke, Theterm“ghermaveutivally acoapiable” means approved by a
recudatory agenoy of tha Fedarsl or 3 slale government o listed §1 the U8, Fhamacopeis o

ather ganerslly recognized pharmacopaia or use i animals, and more paetictlanty, in blmany.

The toren "oarrier” wefers o ditvent, adiuvany mc;\m" o vehicle with which the smiibody iy

administered, & tultitude of appropriste formulations can be Tound & the Rrmulasy knowin to

i pharmaceutical chemists: Reminglon's Phatmacs clences (1518 ed, Mack Publishing

Company, Easton, Pa., 1973), particularly Chepter 87 by Blaug, Beymowr, therein, Thess

farmudstions include, for evample, powsiers, pasles, oktmends, jellles, waxes, oils, ipids, tpid

{cationic o anlorde} contalning vesicles (such as LIPOFECTINT, DNA corjugates, anhyrdfous

bsorpdion pastas, oi-rewater anst wals i enuilsdons, emulgions carbowax {polyetviene

glvenly of vanous molecular weights), sembsolid gals, and semi-solid mixtres comiaining

£

caehowax. Any of the fregoing mixtires may be spproprizte it the contaxtof the mathods of

the prasent rvention, provided thet the VEGF srdagonist s not insctivataedd by the formudstion
and the formulation is physiologically compatible and tolerable with the rouls of administration.

Sow aleo Powsl et al, PDA {1888) J Pharm Sai Technol. 52:238-311 and the citations therein

for additional infoemation releted o sxalplents and carders wall known o gharmaseutioa
chamisls,
03N Pharmacsutical formulations usedul oy administration by Injecton in the context of tha

prasant fvention may be propared by dissolving, suspanding o emulsifving a VEGF antagonist

e agusous medium or an olly medium convantionally used for njections. As the

agueous madium for infoctions, there sre, for sxample, physiclogival safine, an isotonio solution

taining givtose and Slher auxifiory agenls, alo, which may be used in combinalion with an
sppropiele solubllizing agent such as an aloohal {8.g., ethanol), & polyalnchol {e.g., propvlens
glvent, pulyethyiene giveol), 8 nonlonic surfaciant fe g, polvaorbate 8O, HOQHE0
{polyoxvethviene (50 mol) addudt of hydrogenated castor o], efo. As the oily madium, there
may be omployed, e.g., sesame ol, sovbean ol elc, which may be used in sembination with a
solubiiining agent such as benzyl benzoate, bengy aigthol, sle. The injection thus prepared

can be flled v an aopropats ampouds § desired,

MODEE OF ADMINIBTRATION
{06381 The VEREF antagonist {or pharmacsutical formulation somprizing the VEGT antageaist)

may btadministersd o ths patish! by any known delivery system andfor adminisivation method,

B

>
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i cartain embodiments, the VEGF antagonist is administered 1 the patient by noulsr,
irdraocilar, infravitres! or subconpunctival injection. In other smbodimenis, the VEGF antagonist

can Beoadministersd fo the palient iy topical adminiabralion, 8.4, via sye drops of offww 1Qi.s§itf,

oirtrment or fluid which containg the VEGE antagonist anst can be applied direolly 1o the

aye. Gt posaie routes of administration hdlude, &g, hradermal, intramuscudar,

infrapariongal, nfravenous, subculaneous,

AMOQUNT OF VEGF ANTACONIST ADMINISTERED
fo02gl  Each dose of VEGP anlagonist administered {0 the patient over e course of S
treatment regiman may conlain the samg, o subslantially the same, amount of VEGF

anagonish. Allernatively, s quantty of ¥ = antagonst conlainad within the indhadual doses

may vary over ths course of the treatment ragimen. For exanmpie, i cerlein embBicdimanis, a

first quantty of VEGF ardagornstis administerad b the ihilial dose, n second guantity of VEGF
aniagonist is adminisiered i the secondary doges, and a hird quardity of VEGE antagovistis
administersd In the terliary doses. The present inventions contemplates dosing schehes in
which the quantity of VEGF andagonist pontamed within the ingividual doses incroases overtime
{g.0., sach subssnuent dose sontaing mors VEGF antaponizt than the <s§

i

w{eg, each subssquent dage conteing foss YRGF anfagonist than the

Foraasas then dacreasas, inthally decregaes then Noreases, of remaing Hhe

the courss of the adminfsiration regﬁmaﬁ.
foua)

CARES, 8

amount” mmans a dose of VEGF anlagonist

that resulls i 2 dateciable i.’np.s‘sveamasxi‘ i one o

more symploms or bdicia of an englogenic aye disorder, oy 8 doss of VEGF antagonist that
inhibiis, preveniy, lessens, of selaye the progression of at angiogenio sye disorder. in the case
of an andi-VEGF antibody or a VEGEF receptor-based chimerie molesude siich a8 VEGFRIR2-

Foal {a}, & therapeuticeily effective smount can befrom about $.08 my te abat 5 mg, 2.4,

about 808 mg, about B my, abmat L0195 wg, about 0.3 mg, aboul 0.25 my, sbowt 8.3 my,
abord §.35 mig, about 0.4 vy, abowt 8.48 mg, abouf 0.5 my, wbowt Q.55 myg, sbout 0.8 my.

aboul 0.85 mg, abowt 8.7 mg, abotd D75 my, about 8.8 my, alw

about 1.0 mg, ahout 1O myg, abowd 1.1 mg, about 118 mg, &

about 1.9 vy, about 1.35 mg, sbout L.4myg, abowt 145 g,

.,,,’

oyt 1.6 my. aboud 185 mg. aboul . g, about 1.78 myg. about 1.8 mg, sboud 1.85 oy,

abutd 1.0 mg, about 2.0 mg, about 2.08 mg. about 2.1 mg, about 815 my, abmal 2.2 myg, about

2R8 mys abow 2.3y, #howl 23% Mg, abott 24 wig, aboud 245 mg, abott L8 mg, about 2.58

PR Q8 ]

g, about 28 my, sbioul L85 mg, abml 2.7 myg, about 278 tug, about 2.8 my, sbout 288 my,

ot 2.8 mig, abiout 3.0 mg, aboul 18 mg, sboul 4,0 mig, ahouwt 4.5 my, or about 5.0 mg of

antibody or recapiorbased {‘;éaimﬁiic st

~x
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00331 The amount of VEGF antagonist sontained withint the ndividus! doses may be
axprasaed by termns of miligrame of antidy par kilogram of patient body weight {Le., maikg).
am
Wt

For axample, the VEGF artagonist may be administered {0 & patisnt at & dosa of about 00061

0 about 10 mafg of palient body weight.

TREATMENT POPULATION &ND BFFICALY

080321 The methiads of the present invention are useful for frealing anglogenic sve tisordars
ireprtients thal have been diagnased with o are at risk of being alflicted with an anglogenis sve
disorder. Generally, the mathods of the presert hvention demonsirate effivady within 104
weeks of the initigtion of the realment regimsn (with the inliad dote adiministersd a1 "week i}”},
.., bythe end of wask 18, by the end of week zu, by the srd of week 32, by the end of waek
40, by the and of wask 48, by the end of wesX B8, ole. b the context of methods for rasting
angiogenic eys disorders such as AMD, CRVD, and DME, "efficacy” means that, from the

watislivrr of ¢

atment, the patient axhibits g loss of 18 ar fewer latlers of the Early Treatment
Diabetic Refinopsat y%ww{?“‘{jﬂ <3 visusl aculty charl. invcertain smbodiments, "afficacy®
means s gain ol onsrorpuws (e, L 25 4 58 7,8, 8,10, 1 or more) letlers on the BYDRS

shart front the e of infliation of freatment.

EXAMPLES
{0331 The followdng sxampias arg put feth 80 8% (o privvide hiose of ardinary skil in the st
with 2 povaplets disglosure and descriplion of Bow fo mabe and use the meathods and

o

composiions of the invertion, and gre not indendad o limit tha stope of whal the inventors

ragard ay thelr iwerdion. ERors have besn made o ensuwre soouragy with respect i numbars
used {sg., amaunts, lemperatuvg, alc) Hut some experdmantal emrors and devialions shoidd be

acsountad for, Unlesy indicalad ¢ ti”;arwis;ﬁ%, parls are parls by weight, molecitiar welgid is
wverags moitular waightl, femperalure s indegrees Qenligrade, and pressure is al or pear
atrosphetio
{0034]  The sxemplary VEQF antagoniat used i all Exaroples set forth below is 2 dimerte

ot

molectde having tvo functivnal VEGE blnding units. Sach furclional binding unil s comprised

of ig domialn 2 from VEGFRY fused 0 g domain 3 friom VEGERE, which in turn s fused & the

aings region of & humman 1gG1 Fo domain (VEGFRIRR Foal Ha), sncoded by SUEGID NG 1)L
Triy VEGF anlagenist i referred to in the sxamples below as “VEGFT", For purposes of the

wing Examples, "monthly™ dosing i squivatent fo dosing ance svery four wasks.
Exwreply 4 Phase P Clinioal Toal of infravitreaily Adinindstored VREF Receptos-Based
Chimeris Molaowde {YRBQFT) in Subloots with Neovasoular AND

[RO351  In this Phase | sludy, 21 sulijects with nadvasouiar AMD received a wi"‘gé@» nlravitraal

(VT dose of VEGET. Five groups of twae sublects gach récelved elither G.05, 018, 0.8, 2or ¢

F
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Y

my of VEGFT, and a sivth group of six subjects received 1 mg. No serlous adverse svertis
redated o the study drud, snd no dentifiable intragocudar infiammation was reporisgd. Prediminaey
resiills shoved that, following fjechion of VEGFT, s rapid decrease in iveal thickness and

macudar volume was observed sl was maindained through & weshs, At Day 43 acrosy all doss

3
17

FOUS, TIRan gxoass relingl thickness fexcess retinal thickngss » {rétingd thicknesy - 178u)) on

i

-
3

oplical cobierenas tomography {OUT) was reducad from 119p 1o 274 o6 assessed by Fast
Maculer Scan and fram 184y fo By s sgsessed uaing a single Pogterior Pols scan. The masn
{BOVATwas 4.78 falers, and BOVA was stable or

nproved iy 8% of sublects. Inthe 2 ?iighesi’ dose protes {8 and 4 mg), he mean inoresse n

inorease in best sorreaiad visual aoul

BOWA was 135 Inlters, with 3 of § subjects demansirating inprovenent of 2 3 ines.

Exzample 20 Phass § Clinlcal Trial of Repaated Doses of intravilvestly &dmintateved VEGF
Rocepton-Based Shimerio Molpoule (VEGFT} In Suliects with Neovascudar AND

{0381 This study was @ double-masked, randemizad study of 3 doses (115, 2, and 4 myg}of
VEGFT {ested at dweshk andior 12-week dising infervals, There wers S tresdment arens i this

study, ws follows: 13008 mg wvery Qwesks, 2) 8.8 my every 12 weeks, 3} 3 mg svery 4 waeks,

43} 2 mg evary 12 weeks and 8} 4 mg every 12 wesks. werks were doserd at s fivad inferval

for the first 12 weshs, after winch they were evalusted svery dweaks for § months, during which

sedditional doges were administered based o pre-specdfied orileria, Al subdedts were than
followed for ang yaar after thalr last dose of VEGET. Prefiminary dats from s grecplanned
deriy anatysis indivated that VEGET mel s primary sndpoint of & stalistically significant
reduction in velinal thickness afler 12 weeks comparad with bassiine {all groups combingd,

decreass of 188y, p < 00001 Mean change from baseling in visusd aﬁii%?}f, a k»ay secondary

gndpoltd of the shdy, aise demonstralsd slatisticatly significant improvenmient (8 groups

i{)

combined, incroase of §.0 letlers, p 006 Mormover, patiots in the dose groups that
receivad only & single dose, on averags, demonstraied a decreass i exoess redingl thickness
{p < Q.00 L and aninorease v visual acully {o = 00121 a1 12 weeks, There ware no d‘ruggn
rointed sarious advarse avenis, and freatnent with the VEGF anlagonisis was generally well-

sated. The most commoen adverse events were thosz ypdeally sssociated withy infravitreat

Exampls 3 Phase | Clindeal Trial of Systemioally Administoved VEGF Receptor-Based
Shimerio Noleouls (VEGFT] in Subjects with Meovasoular AND

(o037 This study was a placebo-oerrofled, sequentialwoup, dossascalating safsly,
tolarakally snd Moeffact study of VRGFT by IV nfusion in subjecis with necvasoular AR
Groups of B subjedty mosling ofipibilily ariteria for subiovesd choroldal neovascidarization (RN
related W AMD were assignad to revgive & Winjections of VEGFT o pdacebo w dose leveiy of

N

Q.31 or 3 mpkg over an S-waek period,
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[oonEl  Most adverse svanis that were atitboied o VEGFT were mild fo moderale in sevasily,
it 2of § suldects dreated with 3 wmglkg zaxperﬁam:ea‘ dese-Bmiting Wdcily [DLT) {one with
Grade 4 hyperiension and one with firade 2 groteinurial; therefove, af subjosts i the I mgig
dose group did not enter the study, The wesan percent changes iy excess reting] hickness

&

ware ~ 2%, <10%, ~86%, and -B80% Tor the pladebo, 0.3, 1, and 8 mghks dose groups at day 18
{ANDVA pe 003}, and -5.8%, +47 1%, and -83.3% for the phaosho, 0.8, and 1 molkg dose
groups gl day 71 ANOVA p< D21 There was a numerical improvemsnt tn BOVA in the
sulgeols beated with VEGFT. As would beaxpedcied in such & small sfudy, the rasults wers not

statisfioally significant.

Sxarnpde 4: Phase I Gl
Puses of Intravitreal V&
Degenvration

& Qlbjectives, Nypotheses awd Endpobns

D08} Two pargliet Phase  clinlcs] rials were camied oul fo investigats the use of VEGET o

freaf patienis with the neovasculse form of age-related maculer Jdeganermation (Study 1 and

Study 2). The mrimarny oblective of these sludies was o assess the efficacy of IVT adadnistern
VEGFT comiperad o ranibizunsh wentisd, Genanfsch, I}, in's norinferionty paratligm, In

praventing modaerate vislan loes I sublects with gl sublypes of neovasoular AMD,

0] The seoondary oljootives wers (8}t assass the safaly end tolerabiiily of repeated VT

adrinustration of VEGFT in sublacts with all sulelypes of nogvasoular AME for pericds up o 3

&

yoars; ang (b} o sssesy the offect of repested T adnsinistration of VEGF T-ont Vislen-Relsted

Shuality of Life{QOLY in subjects with ail sub-types of neovascidar AMD.

DAl The primary hypothesis of these studies was that the proportion of subjects treatad
VEGFT with stable or improved BOVA (<18 letters fost) i simdlay {o the propotion treated

with rardbizurnab who have stable or improved BOVA, theraly demonsiesting norvinferiendiy,

[D8421  The primary sndpoint for theee sfudies was e prevention of vision loss of greater than

or equsd fo 15 loltrs on the ETDIRE chart, camgar@zﬁ o] baseii‘ﬂe( at 62 weeks. S&‘Bm}!}ﬁas‘y

endiainis were as folliaws: (a3 changs from baseling to Week 5% In lalter score on e ETORS

chart; {b} gain Fon baseline {o Waek 52 of 15 fellers ormare on the ETRIRS chart) {¢) shange

froms bageiing fo Week 83 inotal NETVEQLRE seoves ad &) change Fom haseline i Week 82

in ONY ares,

B, Study Desiga
{o0a3]  Foreach stndy, sublecis wers sandomly assined i g 110 matinto 1 ot 4 dosing
regimens: {1) 2 mg VEOFT aominisiored svary 4 weeks (SQ4}) (2) 0.5 mg VEGFT administered

2 g VEGFT adminislered avery Cweels © woek § and thanovery

the interim dweek vigils whean study drug was not administersd

T

PGR2026-00039
Biocon Ex.1002
Page 1811 of 4945



WQ 201297018 PCTABIN Q20838

(B8N arwt {4) 0.5 my ranibizumab adminisisred svery 4 weeks (RQ4). Sublects assignad o

{208) meeivad the 2 mg injection svery 4 weeks o wosk 8 gnd then a sham injaciion at interim

d-waek visils (when sludy drug s not o be admiristered) during the first 52 woeks of the

studies. {No sham indestion were given al Week 82)

ped

{0088} The study duration for sach subject was schisduiad o be 98 woeks pius the reoruitment

¥

e
N

parfod. For the firet B2 weeks (Year 1) sublecty resaived an WY orshain injaction i the sfudy
eyve avery 4 weeks. (Mo sham inections were given ot Week 521 Thuring the second yesr of
the study, subjects will e evaliated pvary 4 weska and will renaive IWT injecﬁém of study drug
ot indervals determined by specific dosing ariteriy, but atleast gvery 12 wesks. {Duding the
senond vaear of the study, sham njections will not be given.} During thix period, §njaci§zr~n$ Ay

$

ha given as froquently as avary 4 weske, but no less roquenily thar overy 12 waaks, acoveding

o g foowing orileda: {1} oraase In contral refing! thickness of 100 i compared W the

iowest pravious velue a8 omography {OCTY, o i) 3 loss from

3
e
%
o
&
=
o)
[43
fc
el
e
3
sy
£
8
©r
2,
e
&
Q

)
w

the bast provious laller sonrs of atleast § ETORE lelless in ma;um:iion with recurvent thid as
indicated by OCT or {8} new o persistent Ruid ax indicated by QCT; or (v) riew onset classic
neovascilarization, or new of persistent leak on Huoretcein gugiograghy (FAY, or vl new
maciiar hemorrhags, of () 18 weeks have slapsad sinte the provioos ection, Aonoeding o

the present protocol, sublects raust regelve gn injection at leas

o

s opvary 12 wasks,

.

0gs]  Subdedcis were evalualsd &l 4 wesks Infervaly for safety and best porredted visusl

aoutly (BUVA) using the ¢ meter ETTRE pratocol. Qualily of Le (OGL) was evaluatsd using

the NET VFG-25 questionnatre. OUT and FA examinations were conduciad pedodically.

{B048]  Approximalely 1200 sublects were snroling) wilh o target srrotiment of 300 suliety
par reabvient arm

fooadl  Tobe eligitds for fhds study, subdecls were rauired o have subioveal choraidal
naovascularization (CNV) secondary to AMEL "Subfoven!” CNV was defined ay the presence of
satbtovaal newasc;u?arézaéégm\, doasumented by FA, or presence of & lesion that s juxialoveal in

lnraton anglograghically but affects the fovea. Butisct oligbllily was confirmed based on

4

wiglographic aritesa prior 13 randomization.

X

{0048]  Only one ave was designeled as the sfudy ave. For subladts who mel sligibiiity
iy hatheoyes, the gve with the worse VA was sslssiad a8 the study eve. I hoth eyes had squsl
VA, e aye With the dearest lens and voular miedia and foast amount m‘ subfovest soar or

gengraphic atrophy was selecied. # there was no ohjective basis for selecling the stiwdy ey,

factors such aw oouiar dorvenancs, othey souder pathology ot ;}r‘efsa%?enm Were
considerad b making the selsction,
[o0ae)  inclusion oriters for boll sludies were as Tollows: () s‘sg;rzed frdorraad consend; (st

%

tast B veavs of ags; (B sctive primarny subfoveal CNV-lesiuns asgondary fo AME, indluding

0% of lotal fowon size; {v) sarly trealmant disbetic ;a%iinopaihy siudy { H‘WS} hast-corresied

e
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30y

visuat acuity of: 20/40 to 2073 {lells

the study sves ) wdiling,

committed, and abls fo relurn for all dinic visils and oomplels all study-rainied procedures; ¢

vil} able 1o read understand anid willing 10 sign the nformed consent form {07, §unable to read

duefo visusl impairment, be read o verbatim by the paeson administening the informed consant
of & Tamdly member).

fONs0] Exclusion oriteria for both studies were as folltsvs: 10 Any prior ootdar (in the stugly
aye) or systemic treatment or surgary Tor necovascular AMD excepd dietary supplements or
vilaning, 2. Ary prior or sonsoenilant therapy with anothey vestigalional agert to traat
seovascutar AMDHN the shudy eye, excagd distary supplements or wilaming. 3. Prior regtment
with anl-VEQFE agents & foliows: () Prior reatmeant with andti-VEGF therapy i the study eye

g

was not allowed; () Srior fioatment with ant-VEGE therapy iy the fellow sye with an

o

investigational agent (noY FOA approved, e, bevadtizuroal) was sllowsd up fo 3 months prios

o

first dose in the study, and such aatments wars not allowed during the sludy, Prigr

£ ~)

reatmerd with an approved antbVEGF therapy in the fellow eve was aliowad; {¢) Prior systemie
ardi-VEGEF thergpy, invastigational or FDAMMealth Canads approved, was only sllowed up io 3
svonths geior W first doss, snd was net alfowerd! dwing the sludy 4, Total losion siee » 18 dise
argag (30.5 mm2, including blood, scars and neovasaularization) as assessed by FA inthe
ags that v either B0% or morg of the tolal legion ereg, or it the
biood i under the ovea and Is 1 oy more dise Sreas nsize i the study sye. (W ihe blood is
urder the foves, then he foves must be survounded 270 degress by visible ORV} 8. Secaror

o

making up » 50% of tolal tesion ih the study sye. 7. Scar, firosie, or alraphy involving

fitwrost

the center of the Toves, & Prosence of relinal pigment epithelial fears or vips involving the

racuis in the study eyvs. B Nistony of any vitreous hamorthags within

& wesks priovio Vigll 1 in
the study eye. 10, Prasance of other causes of NV, inclusting pathologie myvopis (sphericel
equivalent of -8 diopters or more negative, or axial length of 25 mm o more ), soular
histoplazmosis syndrome, angloid streaks, choroldal rupturs, or multifoss! choroidits in the
study ey, 11, Hidory o clinical evidence of diabetic refinopathy, diabelic macudar edama o
any other vasoular disease alfecting the raling, olher than AMD, in aither ayve. 12, Prior

o

yitrectumy iy the sty eye. 13, Mistory of refing] delachment of beatmeart or stirgarny for retingl

detachmesd in the study eyel 14 Any histery of maculay hole of stage 2 and sbove b the sludy

eye. 16, Any intrsoclar oF periocutay smrgu Vwithin 3monthie of Day 1 on the study eyve,

exuent i surgery, which may not have tplane withint 1 month of day 1, 88 long as il was

wntikaly to interfers with the jection, 13, Pror trabes

sfestomy or sther Rration swgery i the

study eye. 17, Uncontrofied glaucoms {defined as intraooular prassure greater then ov egual o

28 MY despie reatment with anti-ginucoms mediostion) in the sludy sve. 18 Adtive
intracoudar nfanmation It eithey eve. 18 Active ooudar or perooular infegtion in gither sye, 30,

Ay ocular o pavigculsr infeclion within ths last 2 waeks wior to Soraaning by eithir pye. QL

Aay nistory of Uveilly in sither sye. 22 Active sclenilis or episclentis in either eye. 23, Presence

19
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or Wistory.of scleromalads inaither sve. 34, Aphakiz o pseudophakia with sbsencs of

pusterior capsule {unfess i cocwrsd as a vesull of 2 wilvium sluminin garnet [YAS! posterior

capsulotomy] in the stisdy sye. 25, Previous therageulic radiation in #hs region of the study sye

28, History of comeal ransplant or comea! dystrophy i the study eve. 27, Sigrificant rmadia

opacifige, noludng cetarsst. in the sy gye which might dlerfere with visual sy,
assesemant of safely, v fundus photegraphy. 28, Aoy concurrsd infrgoculsr condifion in the
study sye {8 cataract) that, in the opindon of the investigaivr, could reguire efther menicalor
surgical infervention during the 86 waek sindy pertad: 28 Any concurrent ooy condiion In
the study eys which;, i the opinion of the investigator, could sither intreass the ek o the
siibiect bayond what i fo be expected from standard provedures of infracaulas Injection, or
witich ofteewies may erfeny with the infaction progedure or with evaluation of efficacy or
safedy. 30, Mslory of othwr disease, melabolin dysfunchion, physical examination inding, or
ciinical iabaratory finding ghving reasonable suspicion of & disease or condition that

soniraindicaias the use of & invesdigational orug or st might affect interpretation of the resulls

of the study or rander fhe subjact al Mg risk for rsstment complicationg. 31, Participation as 2
subject by any dinical study within the 18 weeks priorfo Day 1. 32, Any syelemic o aoular
frentent with an nvestigational agent in the past & months prioe S Dav 1 33 The use of long
aaling sterpida, aither systemicaily or miraccuiarly, i the 8§ monihs priorio day 1. 34 Any

-

history of glf

y 1o povidong oding,. 38 Known senjous allengy to the flugresceln sodivm for
irgoction iy angiography. 38, Fresene of any conimindioations indicaled in the FDA Approved
Woshd

inbel for randizamal lucentis®), 37, Femaley who were pregnant, breastfeeding, or of

ohildbearing polential, unwiling o practice adeguats confraception throughout the st

¥

}’;v

Adaguate conlraceptive measuras includte wral contraceptives {sable use Ror Z or mpre Qyales

swior 3 sereeningy, BID; Depo-Frovers®y Norplani® System voplands, bilateral tbal ligation

vagectony condorn or daphragm plus either contracaptive sponge, fosm oF jedly.
(D051} Subiects were nol dlowsd o recsive any standard or investigational ageats for

troatment of their AMI iy the study eye other than thelr assigned study treatrdent with VEGFY
ar rapidsumab a5 speified b the protocol undl they complated the Complelion/Eary
Termination visit assessmants. This includes medications sdministerad ucally

s
Sdes

AT,

W

lopical, kadasoleral or pericehilal routas), oy well as those sdnd

istored syslemically with the
fteny of treating the study andfor fellow ave,

00531 The study pronedures are summarized as follows:

083 Best Cossted Visug Andyy Visual fanction of tha study sve and the fdlow eye were

<

asseeses using the ETORS profacol {The Early Treatment Diabetie Retinopathy Study Group)

£,

abd maders. Visual Acuily sdardners were cerlifiad fo ensure conalslant measurement of

<

The VA examivers were required to romain masked fo irastment assignment,

{0054 Outical Coberencs Tomonrnphy: Retingl and oyion charachyristios were svaluatag

nsing DOT on the sludy gyg AL the Shreen Vgl (VisH 1) images were captured and franemitisd

5
RN
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for both avas, AR OCY ages were caplursd using the Jeiss Sratus SICT™ with suftware
Yersion 3 or greater. OCY mages were sent io an independent reading cpnter whare nages
wers regd by masked readers al visits where QCTs were requirsd. Al QCTs were sinctrortioally

» -~

archivad al the sile as part of the source documentalion. A subset of OCT Inages wers read.
QLT technicians were fequired 1o be owriifled by he reading centerlo ensure congistenay and
qugiity in image soquisition. Adequate effrts were made to ensure that OCT techniclans af the
sie ramainad masked 0 reatmeant assignment,

0SSt Fundus Pholography and Phisrescsin Anglograptiv (FAY The anasbitical siste of the

relinal vascuiature of the sludy eys was evaluaiad by funduscopic examization, fandus
pholography and FA. Atthe Sorsen Visi{Visl T funduscopic examination, fundus phalography

LS

and FA wears caplurad and ransmilted for both eyves. Fundus and anglographic nages were

G

ent o an ndependent reading center whers images wers resd by masked readers. The
reading cerder confirmad subject sligtbility basedt gepangiographic orifsria pripr to randomization,
Al

Photagraphers were required {o be cortified By the reading center to snsure sonsistency and

]

-

FAs snd fundus photographs were archived et the sife ag parl of the source docsumendation.

quelity in imags acquisition. Adeguste sfforts ware made o ensurg that st pholagraphes &
the st ramain maskad o eaiment assigrment.

foass] _\fia‘zc:nv&“-%eiaiﬁsf} Quality of Life: Vistonra

ted QOL wag assessed using he Nations!

Eye nslitule 35-item Visual Furghion Que raire {MEHVFG-20)n the denvisaen

avntnisiered format . NEDVRG-25 was ashnivistered by certifiad personnel 2t a contracted call
gentsr. Al the scresning visl, the sites assisted the subject andinitiated the firsi call to (he call
cantar to collect all of the subjects contact information and 1o complets the first NEL YRQ-28 on

the phone privy o randomization and VT ection, For sl subsequent vistls, the call center

called the subject on the phone, prior o VT inlection, o complels the questionnsite.

{oos?t  intraccudar Pressure:r intraccular pressurs (1OF] of the study sve was measured using

applanation tonomatyr or Tanopant. The sams method of 10P measuremsnt was used in sach
solect throughout the study,

Qo Rosulls Susmary {82 Waek Uadg)

Loeid

g059)  The primary endpoint {prevention of moderale or severs vision loss as defined above)

was el for all hree VEGFT groups {2014, 0504 and 8Q8) in this study. The resulls from both

studiny are summarized in Tabla 1

N
e
i
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Tabis ¢

Raniblzumad VREGFT VEGFY VEGFY
1.8 mg mondhly 8.5 myy monthly 2:myg monthiy dmg wesy g
{RQ4) ; {0,504} (204} woaeks™ {208}
Maintenance of vision® (% patients losing <16 lellavs] af week 82 versus baseline
| Study 8. 4% G5.9%> 9% 19 QBT
Stugy 2 04.4% QB39 95BN 05.8%" |
 Mean imprivemiant in vision™ fetters) 1l 52 wesks versus ';m safing {pvalue vs RQLY
Study 4 8.4 R NN 10,8 {p<0.81 7.8 (NG}
fy 0.4 8.7 {N%) 7.8 {N8) SH(NS |

owing three ingtial monthly doses

acuity was measured aa e fotal vumber of lellers read consctly on the Barly

ma? Risbatic Retinopathy Study (ETIIRS) aye chart,

inlistically ron-irferiy basad e & sorinfararity margint of 10%, usi

=,s* roach {85.1% and 88% Ror Study 1 and Btudy 2, respectively}
 Tastfor superiorily

N& = noresignificant

3 confidance interval

fooety  In Dludy 1, pationts receiving VEGET Zmg monthiy {2Q4) schisved a statistically

significant graster mean mprivemant in visial aculty al week 82 versys bassline {secondary

in v
st (L8 monthly {RQ4Y palients teceiving VEGFT 2mg

b Lx

andpaint}, vamparsy {o rand
monthly on dverage gained 10 8 leBors, comparnzd © g mean #.1 etler gain with ranibizumab
08mg sosied svery mondn (P=0.011 Al other dose groups of VEGFT in Shwdy 1 anad il dose
groups in Sudy 2 ware not slatistically different from raniblzumaly i this secondary endpoint.
o8] A gensrally Tavorable safely profle was observed for both VEGFT angd ranizumat,
Tha incidence of otular reptment ermergent advarss gvenis was balancssd goross all four
tregiment groups in both slugisy, with the most frequent sventy asseciated with the infection

pracedure, the underving dissase, andfts the aging Thamost f-raa\;uem ootdar

o gvants ware conjrictival bemorrhage, macuwiy :meﬂém o1, Sve paln, retingl
herunrhage, andvilreous flonters. The most freguent serious noreoatiar adverse avents ware

tvpical of those reported it this edderdy population whe receive infraviireat treatment for wedt
AN the most requently reported svents were falls, prsumonis, myooardial infarcion, alrial
filwiliation, broast cancer, and acuis ceronary syndrome. Thare wers oo oolable differsiwes

among the study srms,

Exawmple & Phase 8 Clintead Trial of VEGFT iy Subjeats with Mabelle Macudar Edeina
(AR
FOO6RY  In b shedy, 2271 patienis with clinicelly significant DME with candral macular

irvolvement wars randmnéyati ang 19 re raated with balanced distribulion over

. The povdrol group rensived maculary laser therapy af basalire, angd palients ware

s fof vepsal meer eabments, bul no more fragquendly than & 18 week intereals. The

P X
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remaining four groups received VEGFT by ntravirea! Injection as follows: Tha groups recsived

8.5 or § myg of VEGFT onne evary tour weeks roughaut the 12-month dosing period (0.5C4

ard 2Q4, respectivelyl. Two groups receiad sy nilial doses of 2 mg VEOFT once avery

four weeks {19, al haseling, and weeks € and 8), followed through week 52 by either onoe

gvary 8 weaks dosing {2*\2}8} or as neaded dosing with very strct repeat doging orfteria (FRN)

_Cl’

Maar gaing iy visual soulty versus baseling wers gs shown in Tabla 2.

Table 2

Mean c‘r"sng\, i v foua & ruly Mean changs in visual acuity
iooatwask 24 versud baseling al waek 52 versus-haseling
n (%@i\fzrs} {lettersl
44 28 .13
{f my
44 SE .07
663, S804 ) & o) i
‘\"“{"S{E E viq sy }*‘ 44 11,45 15 4
s ¥ o3 e
42 8.4 Q.7
48 3 1200

ree it ﬁ":iﬁﬁ'&i“tiy doses
2, w VEPRLIS %a:s::\f
§8063] iy this sludy, he visual acully gaing achisvad with VEGFT admiritiration stwesk 24
wers mainiainegd or numerically noroved up o completion of the study al we 2 el VEGEY
stdy groups, iniuding € my sosed every sther month
{tos4] A demonsirated in the foregoing Examples, the asministration s VEGFT fo patients

suffering from anglogenic eve disorders {a.g, AMD and DME} at & fraquenoy of onoe svery &

waeks, folowing 2 single infilgd dose ard bwo sacondary doses adminisierad four weeks ay

v of moderale or severe viston loss orimprovenents in Weual

rosilied in {};";fk;a vt pravent

acuity.

Exampls 8 & Randomized, Melliceater, Bouble-Masked Trisl in Treatment Nadve Patlents
with Naculay Edeme Sevsadary to ORYO

ees! v this randomized, doublsvnasked, Phase 3 elisdy, patisnts received & monthly

s

injections of pithar 2 mg Inbravitrenl VEGET (114 patisnts) or shany injections (73 patienis )
From Week 24 10 Woek 82, il patients fgoshisd £ mg VEQFT as-nesdud {(PRN) accoding ©
refreaiment oriferla Thus, "shar-tresded pattenls”™ means patients wha received sham injections

nnce svary Tour weeks frovn Wask G thraugh Week 20, followed by intravitteal VEGFT ag

nesded from Wask 24 fleough Week 82, "WEGFT-realsg palisnis” means patients who
reveivad VEGFT irinavitreal infections onoce evary four weeks from Week U through Week 20,

foilowed by indraniivea] YRGFT av neaded from Waek 24 through Weel 82, The privmary
18-
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ardpoind was he propastion of pationts who gained 218 ETORS letters from Daseling gt Week
4. Sspondaty visual, anatamic, and Cuality of Lfe NE! VRQ-25 culcomes at Wasks 24 and 88
weark also svaluntad,
o0es] A Waeak 24, 88,

bassine va 12.3% of shamvbreated patisnts (SO.0001) Similany, at Week 82, 88.3% o

1% of VEGFT-troaterd patients gainad 218 ETDRS laliars from

VEGFTWreated patients gainaey 219 letters va 30.1% of sham-lroated pelients (A<Q.01) A

Wepk 52, VELGFTIrested patiendy gainad a mean of 186.2 letlers vy 3.8 laltars for shanyirgated
patients (FRO.001 ] Mean nuimber of ijections was 2.7 for VEGFT-ireated palients vs 3.8 %y
sham-fraated patienty. Mean x:h:»mge in ventral retingd hicknoss was ~413.8 uns for VEGFT-

treaind patienis vo <3818 po for sharntresied palients. The proportion of pa

avits with coular
naovastularzation gt Week 24 were 0% for VEGFT ireated patients and 8.8% for sham-treated

pafienis, raspectively; ol Wask 32 after recening VEGFT PRN, proportione weare 0% and 6.8%
for VEGFT-ireated and shameireatad. Al Week 24, the mean thangs Fom beseling i the VFG-
$5 tolal soors was TR vs Q¥ for the v&?ﬁﬁa‘;ﬁaﬁ‘ied and shar-fraated groups; af Week 52, the
souves were 7.8 va 5.1 for the VEGF T reated and sham-freated groups.

{00677 This Examyde confitms thet dosing monthly with 2 mag intravitreal VEGFT njestion
resutiad s slatisloslly significant improvement in visual scully ot Week 24 that was
maintained feough Week 52 with PRM dosing comparsd with sham PRN trestment, VEGFT

was generaily well nlerated and had & generally favereble safely prufite,

SEQUENCES
Hoss)  SEQUID KO {DNA ssqusnce h*wm 15397 nuc§e§>‘§§ﬁ@s}:
ATGETCAGOTACTOREACACLGREGETSCTACTETRCGOBCTSOTCAGCTETOTGCTTICTR
ACAGGATCTAGTTCOOGAAGTOATACCERTAGACCTITCOTAGAGATETAGAGTRAAATCL
COSAAATTATACACATSACTGAABRAAGGCAGCTCOTCATTCCCTRUCGBGTTACGYRAC
CTAACATCACTOTTACTI TAAARAAGTITCOACTTRACACTITEGATCOCTCATRGAARACGO
ATAATCTGOGACAGTAGAAAGCGUTTCATCATATCAAATGUAACE TACASAAGAAATAGGS
TYCTGACCTRTGAAGCARCAGTCAATOGGCATT TG TATANGACAARCTATUTOACACATOGA
AAACCARTACANTCATABATETGRTTCTGAGTCOGTCTCAT GG AATTOAACTATOTETIRG
AGSAAAGCTTETOTTAAATTGTACAGUAAGAACTGAACTAMATETOGERATYTGALTTOAALY
GECAATACCCTTOTTCEBAAGCATCAGCATAAGARACTTGTAAADUBAGACTTAAARARCOTA
GTLTCGGACTRAGATGAARBAATTTTTOAGCATOTTAACTATAGATGO TG TAACCCGGAGT
BACCAAGRATTOTACALCTGTRCAGTATUCAGTRRGUTSATOACCARGAABAAUAGTATA
TITRTCAGSETUCATGAAARQCARAAAACTCATACATECORNACCEHEYGUCCARCATCTRAR
CTCOTRGGGGRACCETCAGTCTICCTCTTORCCECAAAACTUCAAGGATACCOTOATRATG
TCCCRGACCCOTGABSTCACATEOGTGRTGETOGACOTGARRCACGAAGACCOTEGABST
CAAGTTLAADTGOTACOTREACRERCGTGBAGSTRUATAATGCCAAGACAAARGUCANINAG
AGGAGCAZRTACAAUAGLACGTACCHETGTERTCARCETOCTCACCOTUUTGRACCAGGALRY

A7
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GROTEARTGECAAGRAGTATAARTOCAAGETOTORAACAAAG UL TCOUASOODCOATCS
AGARARACCATCTOCAMAGCCARAGEECAGRLCCGAGARCCACAGETOTACALCC TGOS

ATCOOREGATEAGTTGASCAAGAACCAGS TRAGCOTGACCTGOUTO R TCAAARGUYTCT
ATCOUAGCGACATOGLCATEGAGTORBAGAGCANTEOOCAGOCGOAGRAATAACTACAAR
ACCACGCCTCOCGTROTERBACTCORACOGUTCUTTCYYCUTCTACAGCAAGLTCACLATS
CACAAGAGCAGOTORCAGLAGREGAATETOTICTCATOOTCOOTCATSCATGAGROTLTR
CACARACCADTACAUGLAGAABABUCTUTORCTOTCTCCGEETAAATEA
oSk JEQID NGOE {polypeptide sequence having 458 aming acids
MVEYWDTHVLLCALLSCLILTOSSSGRUTGRIPFVEMYSEY \.fM?"“F GRELVIPORYTEPNITY
TLEKFPLOTURDGKRIPWO SRR GRESNATY REELUTCEATVNOHUYK TNYL THROTRNTHINVLS
FOHGIELSVEEKLVINCTARTELNVGIDFNWE Y PSSR HOHKKLUVNRDLE TOSGSEMKKFLETLY
DGV TREDOGLY TCAASS GLM TKKNS TRVRVHER DK THYCPPCRAPELLBOPSVFLISRK PR
TLMIBRYPEVIOVVVIVSREDRPEVRKFNW Y VDGVEVHNAKTKPREEQYNS TYRVVSVL TVLHOD
WENGKEYKCKVENKALPAPIER TISKARGORREPOVY TLRPSRDELTHNQVELTCLVKGEYPS
IAVEWESNGOPENNYKTTPRPVLDADGSFELYSKLTVDKSRWQQGMNYFSCSVMHEALHNMYTO
KELSLEPGK

Bovel The prasent hvention fg not o Be tivited i seape By He spagific smbodiments

deseribad hereln, Indeed, various modifications of the frvendion i addilion to thass dessribed
harai will becoms apparent 10 thoss skifled i st from ths foragoing desarivtion snd the
sucompanying fgures. Such mudifications are kdended 1o Ial within the scops of the arperndad

ciabvns,
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What is olaimed s

1. A yoethod for boating an anglogenio sye Sisxarder in 2 patiend, said mathe
compising ssguentially adminislaring o the patient & single initial dose of & VEGF anlagonist,
foliowed by one or more secondary doses of the VEGF antagonist, followed by ane or mors
tortiary doses ot the VEGE antagonist;
whavelrt gach senstdary Jdoss v administerad 2 to < weeks after the immediataly
prasding doss; snd
wherein sanh terliany dose b adminisierad at isast & weeks after ihe immediataly

pravading doss,

N

2. The method of ddaim 1, wherektonly @ single secondary dose s adminislerad to
the patiant, and whevein the single secondary daose s administered 4 wesks afler the inltlal doss

of the VEGF antagonist

3. The meihad of alaim 4, whereln only twe secondary doses arg adminislered o the

patient, snd whersin sach secondaey doss is administered 4 weeks after the immadiaisly

prenading dove

4. The method of clalm &, whersin sach lertiarny dose & adminiglersd & weaks afley

the immadiately preceding dog

8. The mathad of clgim 1, wherain af legst 5 terdiany doses of the VEGF antagonist
are adiminisieved 10 the patient, angd wherein the fiest four i@iiiary doges arg administersd 8

wasks alfer the vmedistely preceding doss, and wherein sach subssquent ferliary dose is

adeninistared 8 or 12 weeks after the immediaiely precsding dose.
& The mathod of clalm 1, whereln fhe angiogenis aye disorder is selpcted from the

grouR consisting of! a0 related macular degerertion, diabetic ratinepathy, diabetic manutay

adema, ceniral retinal vein cotiusion and corneal neovansularization.

2. The mathod of clairm 8, wharain fhe anglogenis eye disorder i age rolated

matitar degsharation.

i olalm 1, wherain the

:

fragment therpo!, an ant-VRGF reospior av

8. Tha mel

EGF anfagonistis sy ant-VEGE witibodyor

Hoody o fragment the

based chimene moleculs.

G The mgthod of clalm 8, whereh the VEGF antagonist s a VEGT receplonbasad

shnario micjenuis,
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W The reethod of dleim B, whengin the VE «*--sé:{:epiztx»basﬁcﬁ chimgsic mulecule
Sornprises VEGFRAIRE-Feal1{a) encoded by the nucielc audd serupnce of SEQ 1D NG,
44, The method of clads 8, wharein the VEGFE recagtonbased chiimerie moleaitis
contprises {1) g YEGFRY component comprising amino acids 27 10 1230 of SEQ D NOQ2: {21 a
VRGFRE component comprising saningd aoids 138231 of SEQ D NQ2 snd{3) 2

rdliverizalion compornant comprsing amine acids I32-487 of BEQHD NOEA

adminisiaved 1o the patient i}; fopical dministration or by inraocular sdministration,

i

18 Tha melhod of slaim 11, wherein alt doses of the VERF antag

adminisiersd o the patient by fopical administration or by intrascular administration,

18, Thn msihod of olab 15, whereln all doses of the VEGF anlggonist are

adminisiated o the patient by nraocular administration.

Qs

17, The melhnd of claim 18, wharein the infracsuiar sdminintration s intravitreal

administration.

18, The mathod of claiy 17, wherein ol doses of the VED

about 0.5 myg to about 2 g of the VEGF antagonist,

18, The meihad of olsim 18, wherein all doses of the VEGF ardagonist comprise 0.5

g of the VEGE antagonist

2
3
o
&
“
Z.
s
53
G
::;‘,

fatr 18, wheren sl doses of the VEGE antagonist comprise 2 myg

of tha VEGE anlagonist,

23, AVEGF antagonist for yse it g meibad of realing an angiogenic syve disorder g

patient, wherstit the methixd comprises sequentially adminisering fo the patlle

&

dose of & VEGF antagunist, ¥owed by one o more ssoandasy doses :fi y WEGHF antagonist,

follpwed by one of niwe larliary doses of the VEGF antagonialy

whersin each secondary tiose s administerad % o 4 weeks after the immediataly

prsveding doss; and

“E0-
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whareh: sach lartiary dose 18 admindsterad a1 least 8 wesks after the immediately

preceding doss.

22, Tthe vEGF antagonist of glaim 21, wherain only a single secondary dose B

3

adminisiarad o the patisnt. and whersin the single secondary dose is administored

after the nied dose of the VEGF avtagonist,

{8 The VEGF antagonisiof olalm 21, wherain obly two sssondary doses ara
adimintstarad to the pallent, and whereli sactt serondary d

immiediately proveding dose.

28, The VEGF antagorist of any ong of claims 21 fo 23, wherein sach ferliary duse iy

admirdstersd § weeks alter the immasinlely praceding doss.

25 The VEGE antagonist of sy one of

Z
doses of e VEGE antagonist are sdmidstersd 1 e ;}aiﬁeni, and wheeein the firsl o 18 simy
doses are admiristored & weeks after e immedialsly preceding dose, and wharein sanh

subsequent terlinny dose s sdminisiered 8 o 12 weeks after the immedielsly preceding doss

antagonist of any one of glaims 214 1o 28, wharein the angiogenio sye

28, The VEGF

Glsordy is salacted fom the group consisting of aga relaled maculer deganieration, diabetic

C‘.

retinopatiyy, dighatic madular sdama, cenbral relingl vein acclusion and comeaa

3T The VEGFE antagonis! of olaim 28, whereln the angiogenic sye disorder is sge

selaisd mscutar

31 o 27 wharsin the VREGEF sntagonist
ix an and-VEGF entibody or fragment thevea!, an snttVEGE revapior antibody or fragment

& e

theraot, or 3 VEGTF receptor-bassd ehimagric mnleculs,

25 Ths VEGF antagonist ol daim 28, wherein the VEGF anfagunisl is a VEGF

raceptonbased chimen moolsguls.

mteoude comprises VE £~§~*R?!"‘ FeAlria) encoded by the nuclelo gl seguenge of SEQ D

31, The VEGF antagonist of clalyy 28, whersin the VEGF receptor-based chimevks

5

maolenide comprises (1) & YEGFRT component comprising arrine acids 27 o 129 of BEQ 10

MO {Z} 2 VESFREZ componsnt comprisivg sming acide 130881 of SECD NOZ and (3 &

W

3

Wi amine acids 238457 of BEQD ND2

2%

ation compunent tamnp

i
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320 Tha VEGFE antagoniat of any ane of claims 2110 31, whereln ol doses of the
VEGF antagorist are administersd o the patient by topical adminisiration or by indracaudar

administration

330 Tha VEOGF antagonist of clalm 32, wherein sl doses of the VEGE antagonis! sre

admintsiered o the gatlient by intraocular admivisiralion,

34 The VEGF amtagoniat of olsim 33, whersin the bracouiar sadminisirstion is

UM

inravilres’ adpinisy

35 The VEGY anfagonist of clalre 34, whevein 8l dogss of the VEGF antagonist

wh

aomprise frony about 08 myg to sbowt Z my of the VEGF anfagonisi
38, The VEGF aniagonist of claim 38, whersin ail doses of the VEGF ardagonist
comprise 0.5 muy of the VEGE antagonsist,

37, all dozes of the VEGF anlagonist

=5
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