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STABLE PROTEI N FORMULATI ONS [ 0001] The present patent
application clains the priority of U S. Serial No.
60/ 752, 150, filed on Decenber 20, 2005, which is
hereby incorporated by reference in its entirety. 5
[0002] Al patents, patent applications and

publ i cations ci rei [ orat ed by
reference int h%f‘ngﬁtﬁéﬁlw(gW{fﬁagM of these
POl | CatTiRNedeht pdt&iRiappliddtibh @laiRS 1R RioRE! &Y. S. Serial No.

I ncorporated by reference into this application in
69/d82,15@ filedbem Deedrhlyer 20s20U5hwhidhes btrabginobrpolemediby refigence in

Knowp to those skilled therein as of the date of the
IHPUHEYon described and cl ai med herein. 10 FIELD OF

-[rd'dﬁZ] NVENT Qéht&,%@gh]t a%é]ﬁcﬁiﬁ&?ssﬁﬂtspuibn&%ﬁ}xg Qfted ﬁé&%&%ﬁ? %ereby

generally to stable f at'1ons conprising
nobgowtebby iefrbnodiinthdiyaypinétly.i Theldiseloshrks 6fitheke publications in
formul.ations for adm nistration via various routes

b SatTehigs atedereby ApgsrRorated by sefereneninigs thisappligatinaus order to
. THE
R S Dl PGB T ol e

vethe ibientiod dEdAbéeatinddingy hbasn.| ed to the

commerci alization of many protein therapeutics. The
nost conventional route of 20 delivery for protein

drugs has been int i strati on because
of poor bioavaiIabF_|$§qg§1&g§%Ngﬁﬂ%$hj%utes, greater
o8y ol Thepréi@ntGihiditioalrela@y g Allyadiseible ARlulatidsd &mprising

Eharnaceutical.develo ment. For products that require
Tegdimmolesaes indndiag lphilized tand diqoid, fotrnelatdnsefon adreinistration

: neous. route of .delivery is.nore a l'ing.
TS RHb B RSS iy 2 Sk b oS e B
sipeiagedug@u)ol ogy, SC delivery 25 allows for hone
adm ni stration and inproved conpliance of

adm nistration. [0005] Treatnents with high doses of

Gevel opront._of Bt RGP NEORTTRE R 6R,c ' "¢

poogedi gl R Jam tio de@&ﬁ@%@mﬁﬁinm%ﬁmbéhnwgg 8 {eddo the

m ) that can be given by the SC routes. For roteins
@memwgatwnmfmwsimtym therageutegdlle raost chevenitighd route of

ncentration achi eving 30 such hi gh concenftration
FIPREILE Pl Rel o i ddienrs WHbi PenGaaien byeapesof poor
bib8yahiXbilitleby MBE6tEQ Y Res, WRGEE cbﬁ&(ﬂ%u}‘iﬂ% Eﬂﬁéal%ﬂligﬁ%ration, and
adm ni st ered_, prot el n concentrations o -1 tens o
fastet plyrmascupeal deiv¢lbphenteFommydiags theedqaird frequehgimd chronic
dosi - eqi d this ma
afrr%lnggratrloe - Ithrz:eaI?t%Sem%?e sutbcutaneoussl (SC) route of delivery is more appealing.
When coupled with pre-filled syringe and autoinjector device technology, SC delivery
allows for home administration and improved compliance of administration.
[0005] Treatments with high doses of more than 1 mg/kg or 100 mg per dose
often require development of formulations at concentrations exceeding 100 mg/ml
because of the small volume (<1.5 ml) that can be given by the SC routes. For
proteins that have a propensity to aggregate at the higher concentrations, achieving

such high concentration formulations is a developmental challenge. Even for the IV

delivery route, where large volumes can be administered, protein concentrations of
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pose stability challenges for sonme proteins. [0006]

The principles governing protein solubility are nore

conplicated than those for small synthetic nolecul es,

and thus overconing the protein solubility issue 5

takes different strategies. Operationally, solubility

f or rqéeins coul d be described by the nmaxi mum anount

§ps ?xf‘&t grams et mallites sy nsededdosbighdesingirgimpys artdghis may
[ ' | Si clear (i.e., does not show

r g? %Pﬂ%?léagggﬁg;f?}éoﬁﬁ%rﬁe?%’ s, or gels,). The

epeindente poihciplediedi el pibteln soubity iR in6reSlonfidhidd than

salt for pH, tenperature, and certain excipients

thase foe é‘ﬁ%@@ﬁ%ﬁﬂcﬂl‘iﬂéwlﬁr apd fhiua omerdorbingdhapigpésn solubilitkissue

t‘éﬁé eclfiig‘%rgnt\s/sgr{ageaCe%,ség?r_%.'é)rg%lg/? %{l%ﬁtt}’%)ppr%f ndi n | (L l?e %ﬁ\%g li? {)}e dby
th @Rk im@h RERuEH &F F6lelDin! thé Yres I k EP?&S&E&EW{E‘B Qltgé/solution

114:49-77, 1985; Schein in Solubility as a junction
igmagsyiehly clear (iet, woes motdhewlpratnin previpites tiystals, or gels,). The

[ h .8 +.308-317, 1990; Jenki [ Th
ROl B D0 e S e
S RNG@ipTdnd ha%@e&&%chak%%%auﬁ&gﬂ&ﬁ&% chal? ér}gp BN arkP

proteins to specific exclpien or salts uences
swfacbiehsioy andpotaih binkdarpge svater apd ddriversus o¢lf-a¢soBihii oMb P!
Kin f. rtay? am _no agjds i nvol ved in
ABRPWE Pl i Cheos of mioisin selbiliy, iethods of Farmeleey Al IHA9-77,
r -abi | . . t
S St DA o LRSS IR SR sl qpponens
BioGestmplogg 81898t 7t hedor, Jalkimyiadhedd seirlont ¥f thb QREVE]n
Aggr egatign whi ch requires bi-nolecular collisionis
SeBUER ep e faoiemeSciengsr iRt - dgd 92 endpihges: Miagin ot
[ td T ' hi f. goncentration .
B0 B e DS R0 o POGTHALL R ot
cagfprmgasresr maskivd of @Bainenif® atidinsBlvedl in a38REAS RN Proteins
Protein agqregatlon may result in covalent (e.g.,
a7 259 prefacttaly dysiragnd (Aathstabibiged asrmorecempagidohformations) by
Jo Lok s i, bl jation, lrreversible.a ation by
ARG Ao OR8N BB icglbh o i Dol pdbigs
[0gu1] ophabpegateg WHish XRASSBi-RylcMar Bision & XBEQBNIFR the .
or chem cal processes that alter a protein' s native :
gAYy AegrRdabien ppthatayiim prodejn selytonso Ahegjatiomshiptof ppmdestration to
i Vil haryacqki neti ¢s d safety, ., due_to
Bt EmBOR BRI bR fearRaniouth i temwhanise of
a8@QIEIgAI Profin Adprégdtib® fiak/ir&dulttil oAbt (d £ Y aRbifidRIAkE S non-
in order to reduce the number of collisions.
coyaei(raversibloer infeversibpg) meywciatipe. I8 Yersiklyl apigemti$omey non-
I JRrQve protein stability.against aggregation
BB 4SroRisTaF stiirishia s BeHrasy e dens exsargd by thermal,
nSRAAAEARSH DBRkcal *)l%é_ésgési fhbd/alid b ?r&taﬁ’sngeg c&ﬁﬂﬁflétfonpg]l'otein

m ni m zing hydrol ytic reactions consequent to0 renov
aggregpitoarmayTigpagiefpteiroactvity, tharmacokinetics and safety, e.g., due to

immunogenicity.

[0008] A typical approach to minimize aggregation, is to restrict the mobility of
proteins in order to reduce the number of colflisions. Lyophilization with appropriate
excipients may improve protein stability against aggregation by decreasing protein
mobility and by restricting conformational flexibility with the added benefit of

minimizing hydrolytic reactions consequent to removal of water. The addition of
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appropriate excipients, including |yoprotectants, can
prevent the formation of aggregates during the

| yophilization process as well as during storage of
the final product. A key paraneter for effective
protection is the nolar ratio of the |yoprotectant to

.- | | ti f 300: )
B SR B BU AT 8 iPbeeres,
sgpenitdlduying Bic IyOpHTL L ATTRYdedS & WEIPhABGIng G & thOFinal

can also, however, lead to an undesirable increase in
Riodugstkey ppooTer foyefftetive pestéation s thewsoldronticleSihgni ng

, i h . tahi Li d
Sg&%&%&%}lﬂd t@ﬁ)\é\/l?'ltaw I&gg?rro ‘ %’i%i%/? rz?tios %Ell} b{lfésé)é ggegfqr pyF required to
pRgidersafatf] 05taSity, REPECHIFHE AL B termpErallRY s@%&g%c@)qml& can

for mnim zing pain upon adm ni stration.
lspthemicren iead o an indgshiable incseade fif viseolsity.t o achi eve

BBAAEn: PR elsarrijRusee s detimens & (rrolh b Reppropriate
$eX61i9 SR oMERS. SIthdiBh Motori @l 1950 LRl r@ég{iledrfﬁ?%t
in hypertoni cC preparations Pf the final Jprotern

gmostranat, iiomay bs d¢siabletfodmirdmizthg PAn Mpbirhdministiabien.
’gesi re i ? EM%h@gf an isotonic fornulation, then a
RGPy 6f 2 [ RRdtie pptigcultdpaghigre seapssibefh the perteinandithe
j ial -abl formul ation..
SETEhs bR Bra Ry ik RS BRRER orckt, Bl PLpfRin motar
@atbs ef/Fek ewilermilnsn BypertenipipiéedtionX efthé ffal Patetn®ohB&htration
ature of pratein conformation and the

labile cOol A . :

1518 geRd fary 1 0P eng/mi Jf therdegire 1 tp relipye anjisetanis dpradation, then a
' LWL selut.es. . 111.Exanpl es of subj.ect
SRR SRR Ho SR SB b ORAT RS TP RS

f2@nhiatien.condi ti ons that require frequent and chronic

adm ni stration such as subjects with the inmmune

90L0lem Retcamaning Medrghest protain periceitsatimdichigvahieremains an
' ' i th raft transpl antatiqn. .
AR e HE AP el i SRBiRRteE o prgpensit

to fistatacewith itedlf, ieUsRIa0ES] add Withisbédsfié Ssthidde HUM RA(T) ,
ENBREL(IrE) and REM CADE(r). [00121 HUM RA(r) (Abbott)
[081YyppExamples o8 puljeas whe may beheffrfeont SCI fernghties 25those that

i sterile reservati ve-free .sol ution for .
G LORER0R nR B R R hidhhe Sl PR Bt a8 Subjelts with
thYhiRAGE Jysiemn @iseak riddigh£61H AFth8E§S and¥nt : :
5. 2. Eachyssyri rslge rdel ivers 0.8 ?‘ﬁ (411811[%9%?%5?&8?%8&%61 with

gyrlbrasplantion. G ogamercistly v ARl prytepodiugipneiué® fomthe treatment
i b..4,.93 ' gh ' 0..69 nmpng@basi ¢

R R dupir DeBienflabRa e b5 e e R B

pocy phae iAW | A6 b HONLEd Hrat e cd

[ @pz(ij:i tric acid Eron}g)ﬁggigﬁ)ggg%.ﬁl%%r%ghn%éﬁ%i@ﬁ? ﬁél.eg%lr?gg

spongesas batesil@ Prevad ailt-6ee fantior foyr ectiducineousSIAmifetthtith. The

SQMJ%E)S )(()If %I\ﬂﬂgﬁs isacfcfear}ea%g %gl?)hgssf \%itg%j pl'}lisf)f zﬁ)lg'ut 32. Each syringe
delivers 0.8 ml (40 mg) of drug product. Each 0.8 m! of HUMIRA® contains 40 mg
adalimumab, 4.93 mg sodium chloride, 0.69 mg monobasic sodium phosphate
dihydrate, 1.22 mg dibasic sodium phosphate dihydrate, 0.24 mg sodium citrate, 1.04
mg citric acid monohydrate, 9.6 mg mannitol, 0.8 mg polysorbate 80 and Water for

Injection, USP. Sodium hydroxide added as necessary to adjust pH.
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[0013] ENBREL(r) (Angen) is supplied in a single-use
pre-filled I m syringe as a sterile,
preservative-free solution for subcutaneous injection.
The solution of ENBREL(r) is clear and col orl ess and
is formulated at pH 6.3 f 0.2. Each ENBREL(r)

si ngl e- use illed syringe contains 0.98 ml of a 50

I‘
198} s@il\{ﬁff%lﬂ gkmeemridsunpped w a singlease pp-filleds or ogrnge as a

Ferte et R E SRR byt Miei: EhdoRdinngtc
ENBRE]L@ﬁ@éIEaraiﬁd Bl eBDA is SR eiuMied &f}ﬂ% l'?@! 6.20] QﬁSEIQBREL®

anhydrous. Adm nistration of one 50 'ng/ pre
sRel¢- ngfepr@ﬁlleca\}mgﬁ centaips OASdekofa ﬁbmg/mlcmlutmlnejﬁetdnercept with

{9Be/fl Ul 2o md a7 PP S Sobimad  sesian Audfochloride,
ﬂ“&%ﬁh( $odiviH phbdph8re HorbbgsiV 'rrﬁ)'noﬁ?ﬂ 393 O\‘Cl%rﬁ%}njllesbdlum

white, preservative-free, |yophi
phesptst dibasi¢ ahydiwius hA dmitlistaitioh o€ oﬁmﬁ)@ingﬁdl fefilled &ringe of

% gostatic Water fqr I njection (BWI USP ®
FRIGH LT ARG APt oyt cul € SHoRS T Wil Ayophitized ENBREL,
Wﬂélnt\hzﬂk Qr%&nsﬁh%rand%ﬁgalégkpéd a%%éco%é’r[deSZ%N %%E®a}nlﬁgple-

of 7.4 f 0.3 containing etanerce
use Ml t@itamﬁ_ Sterity, whﬁe,qseServaand—ﬁ?ee,Zlyﬂgnhi WRi1 i onskution

.Q014] REM CADE (Cent |
ol ih of P Sisgieicieastpio rar | rgbin?mﬁi VTSP
t
(LT o7 Beh Y aREpOF SRR bt e o ot fresp eplpon
vathpa phliofatdet 9.3 codtairiag DS sig@heretpe 40 B masRRdIal @ﬁlg]sggrose

ng |an|X|nab 500 ng sucrose, 0.5 ng pol ysorbate 8
apc zﬂﬁ N sodlun1phosphate nDnohydrate and

By, £ ROE PRSPl o 25, oo

pawdel @b iifrapesiueiimfusion oF dlfo@ﬂ dg?&oﬁs@tuﬁd?ﬁvftlﬁ e8RSt fle Water
i mune disorders associ ate
for lnieshomA{ . ithareriting ol ISIiMDQE@RWIy 7.2aRdch AENARAX(T) .

Qb h o0 e bR 20 he st TS B bl pbRE St 2 g
rrmbbzliduﬁ‘&ﬁiugh PESS ghh@l oAby dre, aavlald la&kg%lbd%m]s%d{wn Bt pate,

strengt hs. ch 10-ng vial contains
dﬁé@ﬁﬁ?%ﬁhﬂﬁﬁfgﬂﬁTSW@rmgﬁoba5|c potaSS|un1phosphate

3P e ahRr AT g B g gﬁé‘réﬁué%”q%r‘?%%?ﬁ%%p@f’ofiﬁmune
d%@rdéﬁs &E(y&é’[&?wuh%rﬁ?traﬁs?ﬁ‘ﬁ%fob%%&l@% ngécﬁ*b

Sterile Water for Injection

ZEdDWPAXE. 30 20 ny baS|I|X|nab 7.21 ny nDnobaS|c
di sodi um hydrogen

SSI hosphat e
BT S hats i RiRare SIMULEGT @ovagishiis ¢ MGl dephitamghich
1%fl9§1§ in 8%h1 Wloridss glass vials and is available in 10 mg and 20 mg

strengths. Each 10-mg vial contains 10 mg basiliximab, 3.61 mg monobasic

potassium phosphate, 0.50 mg disodium hydrogen phosphate (anhydrous), 0.80 mg
sodium chloride, 10 mg sucrose, 40 mg mannitol and 20 mg glycine, to be
reconstituted in 2.5 ml of Sterile Water for Injection, USP. Each 20-mg vial contains
20 mg basiliximab, 7.21 mg monobasic potassium phosphate, 0.99 mg disodium

hydrogen phosphate (anhydrous), 1.61 mg sodium chloride, 20 mg sucrose, 80 mg
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manni tol 'and 40 ng glycine, to be reconstituted in 5
m of Sterile Water for 1njection,. USP. No
preservatives are added. [0017] ZENAPAX(r) (Roche
Laboratories), 25 ng/5 m, is supplied as a clear,
steril-e, colorless concentrate for further dilution

oatravenous, adm nistration, .Each illiJiter of .
SRR RSO BPRT &'yt Biieaid Sauhsthens otk or Thicton,
SIP. Mo pesespiatLarra@dasi ¢ nonohydrate, 1 | ng sodi um
phosPhate di basi ¢ heptahydrate, 4.6 ng sodium

1G4 | deZ,ET@)AEAﬁﬁ@ (Pokhs balivaateri &), 2 g/ Sraly icampledas a clear,
hydrochlgric acid or. spdium. hydroxide to adjust the
6%“[‘3&@9 ?Ssmnwgéf&f%ﬁif‘bs%n&la#@néaé SiryverAs|Ademiagatipn. Each

e i @ | . ' i
TR SEN A St gl SENHEARMY B S0, hosphac

@Pnpkdsyy mohaydiaes 1 ang prddwh ghosphutealivpRilidpeahysate, #& mg

[ ne, system di seases, such as rheumatoid arthritis

Q%Hrp ﬁh“}%‘ge’d;’é part ysorbate 8 jand Sysentgighydrechloric acid or sodium
hy @Rk AN A ol A033] NERRLEh & R fOr a stable,

fective conveni ent ations conprising CTLA4lg

918F ul eSTI Aigtmalatul@ihtepferd Withi TeeH Y:64taMIgHiSObHRhhitidDthe
§BM\/ARY, OF THE | NVENTI ON £0020] The present invention
Soiiiewtarertion) dbprsieres GFLAMeanolagplpseanmeosys & drarapeutic use

[-S& 1 Nl S ' to_a.subject LAl g ..
R TS vy AR NE) B bR BT ES aiT o sl ierdses
asbtisted hitreby tramdpldititiong endogenous B7 nol ecul es from
20 binding CTLA4 and/or CD28 on T-cells. [0021] The

[0PdBhi | iThees is emeed Eriastabls, effheivierporvenion faombaticms sompasing
lecul e i ight ratjo of at least 1:2
CTE A S IBLEE i ebty it PPiodind FisPudoetian: s

preferably sugar, nore preferably disaccharides, nost
preferably sucrose or naltose. The |yophilized
formul ati on may SVYBMARYOKBEFHIMENBGENTION of t he

nents 25 selected fromthe |ist consisting of
RPPEr T o 2ESrRn PGP att e domRlrRinsgongenes rmame system
DEQSE, YAhdMBSster B2 subﬁcp@rtﬁhrgfrﬁaf%&%é,' %Jiﬁ'&bbifd? % B7
amount of sucrose or naltose useful for  stabilrization
wpleches oy Btriokitive geldsy; thprgbryohibitingendogeaoueB g hiolécaldsdrom

of ..at S 4& 2 ei 0 sucrose or naltose,
%P%lflérdggl%i? o %?%?ﬁ‘ Elfcﬁhﬁo of from1:2 to 1:5

POZijei NTHe [PRNRSE f&aﬁlu@arﬁomm{é%ﬁvedm&%oﬁf Bt&r BRI A2

wei ght rati'o of about 1:2 protein to na Pose ‘o

moleras én a weight ratio of at least 1:2 protein to lyoprotectant. The lyoprotectant is
preferably sugar, more preferably disaccharides, most preferably sucrose or maltose.
The lyophilized formulation may also comprise one or more of the components
selected from the list consisting of buffering agents, surfactants, bulking agents and
preservatives.

[0022] In certain embodiments, the amount of sucrose or maltose useful for
stabilization of the lyophilized drug product is in a weight ratio of at least 1:2 protein
to sucrose or maltose, preferably in a weight ratio of from 1:2 to 1:5 protein to sucrose

or maltose, more preferably in a weight ratio of about 1:2 protein to maltose or

sSucrose.
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[0023] The subcutaneous (SC) formulation of the
i nvention conprises the CTLA4Ig nolecule at a protein
concentration of at least 100 ng/m in conbination
with a sugar at stabilizing |evels, preferably a
protein concentration of at least 125ng/m in
éﬁgﬁina%gon wth a sugar at stabilizing levels, in an
[ ous I pasybcaianeapsthe) Krpptatios of thsf iapersiop dompaisessthght
dBtA 35S 1.1 proteingto s ._The. o
e SRt BRI RO miin spybination
vgtheasupar athsabiliziag 1euwbls Chrefably 8 pHtéin cbRce St 084t Yast
undesirabl e or unsuitable for admnistration via SC
12ympfgldn combingiign with assugpiedt stabbiangiievels,chaniadesyus naster.

r rose. T C forpul atjon may al so

TR b IGHS) O58 e T 2L L BB B s
stabRizet & tprefornslysdnhsl8y<lf in AH i Rfuhngo S%Qteﬁﬂl%ﬂ %8t which may result
.surfactants, and preservatives. [0024] In certain
Al aeHndesitahle ampewitablyf fos admossraisefvid SE eyringe. The sugar
.stapi l,ization o t he CTLA4 nol ecul e SC drug product
SRRk it e aos, S gre Srbbeagtose: 1n5 SGcemmulagon may also
cOMPFifSéhe BMRdr8 bR M cohipoRetE slblted AbinAnofist o fhulfRri
1:5 protein to sucrcgs ,0 ?rore Qépfr:e?réfrngg?&ﬁicﬁggls%% Uf{%nng
agents, suddctaity and prebedvagivast ei n t o sucrose. 15 [0025] The

i.quid formul ation of the invention conprises the
(00p a1 e araodiens, ety o6 et e b orotabization of

tHeE@ﬁItJA;l%_ h8edle 5P &Q%Pfeo;aﬁ&l ig F@X\g{elgh?rﬁliéqg%t %?trﬁfl pﬁ)tein to

stabilizing levels, era eas
swwwods| pefdraily Wi & eiphs tigiarofdfom $11aDid 1:8 pRdeih @Y Sherbde, Aldre
agueous carrier. Preferably the sugar is in a weight
PrelqraRly o a sfeishy gatigrofpboyt I} Aipsptaingte syerges:. The sugar i s

O ool A AP oR e RPuRh S s o 3 g Ftecute

atof proteén canpor@dhsf asRh&0afs/Ml b hBinkiist wi8AShgid £#9
of buffering agents, surfactants, and preservatives.

stpitiziop levels Bralerblyahlsesi 2bene/ml in kembmotion with asugaros e
stgﬁiﬁgfﬁ% Ié\%ﬁ irrc'%ﬂapc*ule{)&sactal oer}a?fr?fgr%lgfy thlm!_,a %5%1? bS? irg i%ngw%}rg}?tdrggct) of at

IS 1n-a wlig atio o ¢ _
leastar bpmteiP tefipha bl sughr 8 prere@bly diddcbiRarfies (& hleférably

1:10 %yoteln to sucrose, nore preferably in a I ght
susEose g tling ligpidfpanelatiorpmpy elseicompu ss o argmore[odBR7Jontponents

iment.. of the. i.nvention, .an article of

AR R R o Y Sl S Sl
[0ozed uCtin afthiR e@bBaARNY, QW AARS of ARtdsH et S r Ef&gﬂfz&éon of

use. [0028] The present invention further provides
thedigh ¢ produgidatn myeighatio of30leaytsl: B prodéia e@sesos@preferably
. tol erance ipduction adm ni stering the CILA4Ig )
in g el r'élﬁo Pg&m ]la? itcbg 0 groteindo spcrasss mgwe preferably in a weight
ratio of about 1:2 protein to sucrose.
[0027] In another embodiment of the invention, an article of manufacture is
provided which contains the drug product and preferably provides instructions for its
use.
[0028] The present invention further provides methods for treating immune

system diseases and tolerance induction by administering the CTLAA4Ig molecule

formulations of the invention.
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-6 BRI EF DESCRI PTI ON OF THE DRAW NGS 100291 FIG |
presents the nucl eotide sequence (SEQ ID NO 1) of a
portion of an expression cassette for a CTLA4-Ig

nol ecul e. Also shown is the am no acid sequence (SEQ
I D NO 2) encoded by the nucleic acid. CTLA4-1g

nol ecul es that_can_be S&roduced fromthis expression

cassette i ncHREHBESCRIELION OFgTHEDRAWINGS d

?ﬁﬁgg 2 ’ ?I@SI]E(S??CSBHWGZH& é"hﬁg Sg@%“%&éﬁéq%@é\%%ﬁ@(o? %ﬂ of an

expipssir G8stte fforlSEQT LD4N@rﬁole@ﬂe Mbd oMl i¥ tHeVamide ag’l%?sequence
of SEQ ID NG 2, or (vi) 25-383 of SEQ I D NG 2.

SER 2 NQR) encoded by ﬂ@dmlﬂus@sd A4 m@:mcnlgs tdleg camlsa
11-
G SRS Ao MR RS B Aol ety

bdauendt EXEsi@GR] (iERBITIONSE: IDdeM 2630/t SE i
énucl eot i des 89d %3 of SEQ Q rr?[) am no am%IIDNO2 (iir)

7383 of 8EQ§EQNDE2 i ) 26- 3zpcqf SeEQrﬂ.aN@ @gdorpptivhally @) 254382 of

SRR o1 A5 A8° o R0 IDa3045 308 sy omestispomprises the

AT o A B RET 5o

NO: NiCarR)no a&ldmidzﬁ PESEQURBYO20Gb) GirHextebonkilar domam of human
R ASTRh Pt P orar SPQ TRNOR amiahariger T et SHRINO);
gd; u%&ﬁﬁéﬂﬁ&no%ﬁm«%ﬁ%aﬁﬁfégggg l%gllt\lgg%o @GH@{? T 851159 of

7-383 of SEQ I D NG 2)
ﬁﬁ@l IBONOd & BEQo RBANDS B B8R NAS BQ IDd\IGQ)ﬁm(:lSE@gMDnb@ﬁéa hinge

BRI Vs TGA 308 DERBID)N I%Ggglﬁééﬁqﬁgﬁoﬁv@agwfgﬁm D
Rens) 5’%odﬂié@%ﬁ%@%ﬁ@%td}?f%r{lyih?ﬁugém?le 8544 fﬁéglﬁ(gtm NO:1:

Star I Ng at I ne at pOSltlon
asparacids 1621246 af SEQEID NO)+drid#a h@hasle@ 1t CHY doinain (nucleotides

%F%&%ﬁg gn -1 and endi ng at aspartic acid at

NE‘QT *Hﬁ‘nP@C’rdéé76ﬁS oSG Q B NO:28 and 4 :
t ence

PO, Hoatsl 5B BB SLT BLNES arg s 1 o)

paptricdef CT Lt Bt GIE AD0N-Be@lso Wnaty £omad4E 219 GEE Add 28EA20Y™)

starting at nethionine at position +27 and endi ng at
CoapRIISing? H$gha Pﬁi’“‘}f% mytyed W@@ell@ﬁr dagnain of ﬁg" LAt starting at

t
%g@mn?xgenﬂi)fgggiﬁ +'1 g(gpg ap as gll(_iaa& R@i\g bf4c g(ﬁ !Stﬁgl\pg at
alhmnamﬂ mmtﬁﬁl—d @ﬂeu@mg%t & aftfésdcﬂikﬁ%om(lbﬂ +2§4 %%3 aﬁfI region.
263820f SEQ | D NQO 4; (||| %§

%@Q @@I q)lﬁ N(§ ‘éld?ﬂwt(q Rucleptide ggbarpfnoEd Slemlfmje,élresnﬂ:tlvely, of

%@4&%@%&@ f@%\ﬂ%ﬁg 3 ?x%n olfpep@E é% L mlll\él)teé extraceflufa} domam o‘% CTLA4

starting at methionine at position +27 and ending at aspartic acid at position +150, or
starting at alanine at position +26 and ending at aspartic acid at position +150; and an
Ig region. L104EA29YIg can have the amino acid sequence of residues: (1) 26-383 of
SEQ ID NO:4, (ii) 26-382 of SEQ ID NO:4; (iii) 27-383 of SEQ ID NO:4 or (iv) 27-
382 of SEQ ID NO:4, or optionally (v) 25-382 of SEQ ID NO:4, or (vi) 25-383 of
SEQ ID NO:4. K
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [00311 As
utilized herein: [0032] A "stable" fornulation or drug
product is one in which the CTLAAlg nolecule therein
essentially retains its physical and chem cal
stability and integrity 5 upon storage. Stability of

t he CTLA4I§ lifm e fornul ati ons can be neasured at
sel ected t E‘g:?él Ey DESGRINTION et EHE INBENIHONIS. For
[mygﬂpl eAs%li&E‘&ﬁ&gﬁle in aggregate formation follow ng
| yophil 1 zation and Storage is an indicator for

[PO32]abi Wi tsyablef formilyaahbd drag @rddbbr'ié bie IPhARYU!Ee CTLA4Ig
forgﬁl a%l on. In addition to aggregate formation,
pleett fskep esssRiia)yrratains|ismhysical col cheraival 9ttty and integrity

| fcobif I ndi cat tilized 10 t
RO PEIRCD By by iR oA Bt ndrameasuon a
ssjeeted e s @urdd lafieNR e ted(timEpert s’ %ﬁmsﬁfe éx?ﬁ#%ge in

etc), which have a higher nolecul ar wel

agicgate dormpsion dell awin hwpbilizTmi el dtyrage isshahilieitoflfd#Gnstability
t. e, Ane wherein the increase in

R IR A AR relSialiChotpu iion iy wheon t semsgate formation,

r@enteensfagiil cRig) ok ' b es (9 s

is less than gbo%?cS% %&ﬁré@@?%ﬁ;}g Sﬁegggfetaﬁ%%‘@%ﬁ utilized

t@monitpresiaty bty of Flok4ip nadleauite sodutidner SXMwt spécids Gre th@ltimers
Preferably, the manufactured drug product

one_year. y i
0% E%%/af%eé% hexanersfie), Whishhays oduabey mplesiles weight fhen 48TA 41g
m@&mld : %o Y ' nor referably |ess

th§acﬁﬂ a(gg{&{sal A)CHail\ilg\/ speci e?%g ucrgrn%afyerefoél w e§e§§¥lﬁw‘3iﬁrease

irdgpntsabos, Ve bg an [1X0@3E inTihe pBRBAERE of o801 &0t weight
e 20 Separat eé

HMWV spegi es of CTLA4I g mol ecul e may b
S%%?‘e&?%ﬁ\lé&@k %é?%ﬁh%h%ﬁgg%;% ;ph@fer(aé\y@):ss thECmap aVatwen the
ize. S tign i
e B e 1 o st s B i REl degtbiod ey
pioduttuminpniseslctsthanab@e 05 BSHIIVY spéSesahRRGal 1) Ses ANGLROF 1 504
on

o col.um. Thus, resolution increases as a functi
cHEHRH TR raterablylews thpnmablout 10% HMWpsresienpytostipeeferred
1eS€ S HPwA Al l'iance HPLC (Waters, MIford,
m?‘a*é%‘&‘?gég‘?f‘mhpﬁg " 25 Gel (r) G3000SWKL (300nm x
[0P38Pm) Taedndiditnenedifie) akBANOHWWLCi LT Q.
gToso Bi_ osci eng:e,I l\?b?]tgoner;/é,&%A) in I%(%?I em gg?rpﬁégs%%
separaed Yriggerfixclusion chranaiogpphy GSFEHp SEQ egarasis mgplecules based

i | S . 0.2 M KH2PO4, 0. 9% Nadl ,
orgﬁg 'gl.x(g?&}g%%gze? ;%g?\%rr%é\érgg @?:fnf\_/?ﬁzw shﬁ.lgz _fergghab modecalas exclusion
ominelission esihetmalecul daRFRA AR Ale 125 h%ﬂ}#.sd'oﬂglaﬁ’.\a‘rﬁ 5, S

ng this

2487 Dual Wavel ength detector. Us system
resHtigvineEsptesias 8 farstion of eolommilompthi BFLAMIT mbIdEule shmbldd may

B RSP o R e
GaP @800yS WL (3008 REAMA) 8 TSK Gel® G3000SWXL (40mm x
6.0mm) columns (Tosoh Bioscience, Montgomery, PA) in tandem. Samples at 10
mg/ml (20ul aliquot) are separated using a mobile phase consisting of 0.2 M KH,PO,,
0.9% NaCl, pH 6.8, at a flow rate of 1.0 ml/min. Samples are monitored at an
absorbance of 280 nm using Water’s 2487 Dual Wavelength detector. Using this
system, the HMW species has a retention time of 7.5 min + 1.0 min. Each peak is
integrated for area under the peak. The % HMW species calculated by dividing the
HMW peak area by the total peak area.
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-8 100341 A "reconstituted" formulation is one which
has been prepared by dissolving a |yophilized
formul ation in an aqueous carrier such that the
CTLA4lg nolecule is dissolved in the reconstituted
formul ati on. The reconstituted fornulation is

bIe f.or intrayepous, adm nistration (
BBHEn: 7 st RSB on (s ivingh hfsdines prepered by

H@§dlvln§tall96bﬁl§ze%rfsn%h &h iﬂa% g;ﬁécﬁﬂtchﬁlelr XthWﬁatStﬁgF:TLAug
osnoti ¢ pressure as human I'sot
frotaruleas dopslved inl thg esvenstititgd lﬁaﬁﬁllamno”Sh@tdc@nsnlﬂit@dS fotn@lation
fron1q ut. 250 to 350 nannI/&SHZO The term
ISy E biipirayegopsampistragers V) e patiest inesd itsmeadi ¢ h
Mot j Ce e ab .
gtg gnl cflkr?ylgétgﬁébef rrea%ﬁ)?lel(gj Bﬁéwﬁ Chl?j ggsse““ag&qé%iﬁf%e gymotic

pressufe acining blype 1000 @iulatichd V&fln’ et ANPhRe ah@9RBdc
The term™ bufferlngﬁagent refers to one or nore

E@ﬁ%ﬁ%@ﬁmsabpwa%ﬂm 0 meermel/KeH2@. ﬂ}aéﬁms“pr(trtmuéns used to

| ut t
ARefiod AR Pt Rkt Pe UG BR eifelo Mian ipo,”
Boio‘ﬁﬁjﬂﬁy cah Be ﬁﬁﬁkdrb@ﬁmhg a ﬂ@ﬁ&ﬁﬁ@s‘é@re o Wdel RESinglPSE @sr&ﬁﬁ‘eter

be used gl ycinate, carbonate, citrate buffers and th
for ggamplg. whi ch 15 case, sodi um pot assi um or annonlum

(8381 SR TRA GREraE s S b BREOT ROBqBBGECntS that when
Sdle8ttd MMaquidous FIEHITRG %er' t6 Bkdt¥et @?é:s%@&tﬁﬁl a%hfﬁgﬂ \danatlons in pH

i ncl udes 1 norganic and organic acid are
whsi addang adwé ocdkelg ror upon dﬂlutzmdwnimm Behvemtn Imhdditiorn tmq;hosphate
I.S a sybstance that

t 381 A"
BliEiru bty GRS oo GRE T SEBE Y SN GPREFS angEhe ke, in which
caRBaLIRGE lrbbta@ﬁhllnyor%ﬁﬁ% M6 LAR8Srve 2§ EJ)IHQS-HJ 1or gani ¢

and organi ¢ bases which are non-toxic at
w@aae nt vt Taonl”and sutestemee thian yiehdsdlydiogely ioms én hqreod sdl@tbn. A

100391 A ? opr tan% .1s a nol ecul e which, when
SURE RS OSDARGR 1% 19 AP EHBBY, ang OB a5 vhich are
ERABER St gﬁ%eaitraasﬁéﬁd nﬁme?'ug ledg[}@é e E the

protein upon |yophilization equen orage
[233&1004@\1“b¢ase’pns @sabstaideviedti IyEIMyalg@M idnl @ ac{&dh@ﬁﬁutmn
E)cterlal tion and may, optionally added to the

FACSPHIY aesmutie bane laal&fi% Imgreasfc aidreanie hases which are
t
r[mlytoxfcoali the%ﬂgalt%]tlorl g'g% lr& fl?él’%l (,J?ﬁ? hﬂhgf é[lr% | Opréiﬁg(}, of

mul ti-use (nulti rmul a

[003ENnt | A “Ipssteraat’iiy @ ndlevuldMmiBich, when combined with a protein of
octadecyldlnetgﬁibenzyl anmoni um chl ori de,
IRERRhPF GRS TeICeT ‘F}W@IC% @ng/ar Rlovsiaahinstabidity fbthe arotein upon

A R o e SRR o, chal o' compounds) . and
[Ibﬁgz] eg hoyttpresephakioEisign agdnbiat fMRES bakteRAIBREEY BYd MES be
optionally added to the formulations herein. The addition of a preservative may, for
example, facilitate the production of a multi-use (multiple-dose) formulation.
Examples of potential preservatives include octadecyldimethylbenzyl ammonium -
chloride, hexamethonium chloride, benzalkonium chloride (a mixture of

alkylbenzyldimethylammonium chlorides in which the alkyl groups are long-chain

compounds), and benzethonium chloride. Other types of preservatives include

-9-
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-9 aromatic al cohols such as phenol, butyl and benzyl

al cohol, al kyl parabens such as nethyl or propyl

par aben, catechol, resorcinol, cyclohexanol,

3pentanol, and mcresol. [0041] A "surfactant” is a

surface active nol ecul e cont ai ni ng both a hydrophobic:
ortion al kyl chain) and a hydrophilic portion

{Jf 8m§tlc %‘&P‘E)‘H%?‘I'Chaaﬁd’hémlb‘@»&yll anddenzyalvopsl) alkgupdratenasich as

f.th
R RIS S0 oSSR -

mneupr ePeTHurfabid@Ntié ®BurkRelabif
[ pvens E) b (le. o polaysorrggtég%l@Zgntgﬁﬁr%t;dtmatlﬁgrophoblc

mlm%ﬂ&y( ehain) qwdladwdmmhlhclmﬁtlon &0y otbaRrylesideatboadte

sulfate sodi um

%81?]53? a§ur gagg%ra\l% € F% 08 It}lfle a}l pgtps of the myp@tyqn. Susfactants
Saiftele Y&;r‘tﬁ;@ lid MREbAGMons! A ltﬁé’ﬂresen%’eﬁtﬁ&{ inclu}d bug gmot

|'i nol eyl - or stearyl-sarcosine,
lgmtqdetpypolmmtme(,e g. polysorbatep2®py$0); p@lcma@m gmdloxamer

amdo p nyri stam dopr op
1|§§P oEP 8;3’5 a“% &F“Vttlsvtﬁé’tTéHPamOéw i/ﬁsyql elfaie;redivm gotyl
lydkida a R, t
BN dop?@'éy PO AL APSRLENN ity i
lmothyljmrmtw-lsamommyllmplegr- m%ﬁﬁi' (Wﬁem@béﬁne Jauramidopropyl-
I-taurate and .t he MONAQUATTM series (Mbna
P ppiogxl-, linplqamidoprppyly mtamdgpmpylpqdayetdhytowle or

1 thyl

lgtgbéﬁ%tnoggﬁbgﬁtepmt é?k{ga%gdant"g? SRR TR ogrlogy)-y ene

pRDBIdBEropyl: Ctrrlﬂg)sfwbﬁirtldtﬁlerpylf(ﬁlfn@ﬁ@laMné r&@dﬁhﬁ%%ih?ﬁcocoyl- or
ug

material utilized in fornul ati on of t e final

dbsPé’dI‘Hbtnethﬂ/ Bﬁeléla'lau@ﬁ%ﬂml éied\’[(i@‘] AQUATAN catrxce (Mosa tndnstnes

5 i on fro ng/m to 60
T SR L BB s S ARG Sl L e corelSeags of
e&@&ﬁahnd\prdpgreﬁblg@bsﬁ(e@ulp{m%g{cgtpm ctb € fers to the
final fornulation prior to f||||ng of the container

[U42h asAtABersybstancel eefersdd the startipg materiabutilidediin gorididation of
Vi r p or th f ormul at ed. sol uti on
thﬁr@é? A ppgi ?ngmlﬁéﬁt}r‘gﬂééﬂr&ﬁ eneojaEtasien comppiagsa
pAteif cogcefraibCiom 28 BE /M1 O 6b hﬁg/rfnl E;gi it ﬂff%'saédd%gwtr i
y e

packaged in a contai ner 25 whi e reconsti
Sp&res0e<wde, such as with a Iyophlllzed drug product;

ted f rth ore use, swthaliquid dru
[(g’lr g uct™ %tfffﬁ?gla tggtlerg re gg fing]; pﬁntgatg@l prior to fi ?ling
oﬁt@b ubmt@ﬁleﬂﬁdéﬁ ab E}%d%ﬁhula{eggéﬁﬁog Iﬁﬁof & ng s l]}gre d of

"CTLA4-1g nol ecul e" or 41'g nol ecul e are

lyopkidiratian getisfrmudated scdfmmn p@oxao itk geihe spmh ool SCHHJ%Enon
a_.30 pol ptide having a CTLA4

t |
P eS8 s ol S ormnmt s  conins
whitRRaloubrs R AENRARNE SALPR: Bfin RYdrhlkeh AETEhalle

extracel lular domain
diluted further before use, such as with a liquid drug product; or utilized as is, such as

with a SC solution drug product.

[0045] The terms “CTLA4-Ig” or “CTLA4-Ig molecule” or “CTLA4Ig molecule”
are used interchangeably, and refer to a protein molecule that comprises at least a
polypeptide having a CTLA4 extracellular domain or portion thereof and an
immunoglobulin constant region or portion thereof. The extracellular domain and the

immunoglobulin constant region can be wild-type, or mutant or modified, and
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i mmunogl obul i n constant region can be wild-type, or
mutant or nodified, and -10 mammalian, including human
or nouse. The pol ypeptide can further conprise

addi tional protein domains. A CTLA4-1g nolecule can

al so refer to nultlner forms of the polypeptide, such

aANels, and hexaners. A,CTLA4- .
?r’%l“g%ﬂf“esa% ‘%aé‘ AT BSE Pﬁb{ﬂ?@ﬁ ‘?%Caeggﬁi'%rmmﬂse
EMﬁonﬁ pf&élﬁ@lbm-ﬁﬁﬁ AG(L'TQJAABYg %olécﬁfe‘%faﬁ afs@ rQQlBQ) ryﬁl@lﬂler forms of
term"B7-2" refers CD86; and the term "B7" ers

Histnelweptide; sachp- cﬁrn@mamnd ﬁmﬁe)xam'ﬂseAt(éTmilBg nibldogle also
Reapaft of b Bpigedd E{%@tana%??%@%n TE%LS enbodi ment,

8 71 M, I Ol
NOnZ‘B7( iréfprs26 bagoB b aSE(B’/LHCD&ZO NG <2D8«5) rrh& te?.l?l ‘38331-98” or
5%? }:51 %Pe{ﬁ t(’\f;)fg%‘g %@?Z%Fg %ﬁb%frlgsgagw -21gy rﬁ(fJ%S)sz%ﬁ -B83

I can
PR, PP e TR A A 5 ) S e
wnnxomerctseqﬁdfr&e ofigesaluSEQ)128-390.oF &B@??Jﬁﬁ% (uwrrga?,gz 9EQEQ ID
SucC at di

MBbitiaToHS Gaeq RANGG, orap: 22 SEQI) NG ceoprionlly (1)
%5 38??9?&2'1@ I?(()l ofa{(gl) %'55 ?éé]j d!)fL §E? &]!))(N(? ;i Aﬁ& 81(%19{1}%12: f((rirr} 5hese

protkifs cah be(reﬂebre@ftdherém)as ‘SEQIIDANG: A bhomérs P*lo} nﬁJﬁGmerS

(il iii) and (iv); (iii) and (Vv); (iii) and (vi);
(ha\Y)nga?n’éEQ IDINO:2(seqyenggid Thepe SEQMP HAeP l(rlvnqrneI@\p)m dingkrize,

d ff I
ik Ml om0 0 08 QR EBIHHERD am
<m> fioand (19) gaed (O, @M@% l)ﬂai)%a '(ﬁﬁ (n)Td?ﬁS(ﬁn”Hﬁ B (i) and

dimers, tetramers and imers can be re

OO {1dapdee); filixgnd (BEGI lamN@vB (wﬁ eneé (\r)s(mbandp(wot Givnand (iv);

@aaﬁg'lg) By (g N agggef gfe)mﬁévx\)\ﬁg}% (g]ld ngbpswgyferent

@iner &&ﬁﬁmat\i‘d)risftah AR o ABRCiateARitH YRS Jehkritd "fcﬁmqg{rlnﬂglt tPPA4lg
(ATCC), 10801 University Bl vd. Manassas,

moleewes Ahgse maramernedimersy |t@ramm;s mfd tther @uﬂrthapaesd:an be referred

y d unber
R iSSP REER ot oty B A S DU Sefvace”
P LA SR TR 1. o

WilierherAmmican {ype DulturksColtdctioz LATEE), leﬁOl Umm@emvd

B T e e B s gt
I
(bl @elldingsxpiessimg CRLAAR 4s3hdion id SEQUDARAZOYad @eﬂb@ﬁed on
I\t/lg}g 31, 1991 with ATCC identification number CRL-10762). As utilized herein
“Abatacept” refers to SEQ ID NO:2 proteins.

[0048] In one embodiment, CTLA4-L104EA29Y-Ig (sometimes known as
“LEA29Y” or “L104EA29Y") is a genetically engineered fusion protein similar in
structure to CTALA4-Ig molecule as shown 1n SEQ ID NO: 1. L104EA29Y-Ig has the
functional extracellular binding domain of modified human CTLA4 and the Fc

domain of human immunoglobulin of the IgG1 class. Two amino acid modifications,
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functional extracellular binding domain of nodified
human CTLA4 and the Fe domain of human i munogl obul in
of the 1gd@ class. Two ami no acid nodifications, -11
| eucine to glutamc acid at position 104 (LI 04E),
mhlch 'S p03|t|on 130 of SEQID NGO 2, and alanine to
osi tion 29 which is position 55

r 03| n A29 Y?)
Igfci i awgl mewmchm n@ﬁlﬁl@ FTEQID
s %oa@gr.n@?%sa T TN

N@Qpe/etel medey/in thé Btz|b11a14@&»%¥11gofqmrrmur&na1§tg%%me
. a mutated extracellular donmin of

é?ﬁﬂﬁé}’ 2EQrH? Qi 3rmdatt depirs |atnuel¢0tt@€7araim1men dridgeatence,
0
SRS st bR S A
dp@tii bO0THASQtar@iiataRethBnirRGk BHsiti&NA PRGOS at as%arttl%zémd at

LI 04EA29Y-1g was deposited on Jun. 20, 2000, wit
pagiEipn ¢A A0, oy searidng @ttﬁl@lmtlpesmpn ﬁzéAfrata)dmgu gterrsparkie adid at

pgglg\ép 3& 36] g{éngg g%géBéJr? ﬁ)r()&l[tfi???%{'s ngf‘%gsn deposited on

J 314 (I?gzzl 9%(0704 9»/1}1"?25 g{jrﬁégﬁcran "Zfﬁgﬁ guhg%’ dl(g 1638%(?1 gggé?ﬁﬁ%r the

pmgg@g@“ﬁhgt\zudmtﬁrealryeluhas begnarcadrded A OGeizesiwenumber

R S IPBERRS Vel e seieccianh S sltans 7100466, issied on
pﬁfgg%@t Ok, @hd B wane1 Cﬁgﬁ}eir n n‘gﬂ, %Q{e 1§9c}r§ma§eﬁg) b8k e

t e proteins produce an have

hswqumrtherelﬁtlmess dues: (i) 26-383 of SEQID NO 4, (ii)
fSEQ I D NO 4; (YIII 27-383 of SEQ ID NG 4 or

(fq )gggssgﬁn ‘BCEIQOI4 Ag “bfflal@mai@h g¢llsyean ¢epplt 25 tRG 2

EER 1B il T S T e

teemeinn aeis se@ﬁ@cé BY NdSIdded ) QBEISS, of SBQ MPNUES(H) 261382 of SEQ

"hav I D NO 4 sequence. These proteins can
1y Naf%ﬁr &4) 2”5& of RER 11 N+ oo Tni2 it Q Ed NQrid) ardfionally

()f% i (lﬁ;léh\%oﬂngr(gﬁzs)iéa) ‘aﬁd%f’ﬂﬁs‘('im%?g |||%Orm

. tl(ese ﬁn:ote(ms Janciedreferiet ko hériein) asaﬂ@d IYNO:4 hiohoRe&, ’(M)monomers

i) nd(w% (iii) and (iii): (iii) and (iv); (iil)
“%HY&PE( % SEQUID ND:hsrquende) Thesewyoteing cri dinerige, spclatiut Qm)e;r

iy b 1 o 0 T 8T s
(@hﬁ@(va,s(smida(tv@ W)tahd €a; (i k‘lT)Oi qfii)t @i)faR8 (WS; gh);reﬁ?g(’\'), (i) and (vi);

L104EA29 lg mol ecul es. hese nononers,
2}

Gppndidk; S aad Gv)idii) pod (Vndisabivib év) sfdiv)etv) z;]mﬂ v); (iv)
APGE Mk s Ot RS S ScmRhiierit aior |0

corB6inati dzenh alsb akRichatd Qltﬁ%Q:H B Forf RESBIRST 1 é’*&A29YIg
CTLA4- I_lg Mononmers and Mul tinmers

molecules. These monomers, dimers, tetramers and other multimers can be referred

to herein as “ SEQ ID NO:4 proteins” or proteins “having a SEQ ID NO:4 sequence”.

As utilized herein “Belatacept™ refers to SEQ ID NO:4 proteins.

CTLA4-Ig Monomers and Multimers
[0050] CTLAA4-Ig molecules can include, for example, CTLA4-Ig proteins in

monomer, dimer, trimer, tetramer, pentamer, hexamer, or other multimeric forms.
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[ 0050] CTLA4-1g nol ecul es can include, for exanple,

CTLA4-1g proteins in nononer, dinmer, triner,

tetramer, pentaner, hexaner, or other multineric

forms. -12 CTLA4-1g nol ecul es can conprise a protein

fusion with at |east an extracellular domain of CTLA4
| obulin constant region, CILA4-Ig

T a2leatoletie S amirives pyian grsio.vihet lad ersasacelior
@&ﬁﬁﬁlo?cmﬂdqarfd%ﬁmmfo%loﬁ)ﬂﬁn g{ljgﬁ% trr%&{ %ﬁ%A&ke%%glgcules can

domai n and | mmunog ul'i"/n cons I on sequ
EMeAild-typb omomutane ssquended)for exdmple, witiBispedt & 3 WBITAY |

ot her ltimer form can be glycosytated. [0051] In
%F?ée%%%ﬁti%@ RN gk copstprigosige sequepeasaC ThAd-Ig

bnéhbadaibte, oF Rl @it ot lor RS b EAREN R A D tatea.

per cent age . | msr. or o e_r- mu
BOSID| e,In bhreie EMyediicats, eGNVEREsn %nggg@ iISEUITTLAL-Ig

{
popul ations that are greater than 90% % 96% 97%
ygirrulgs that bavegd lash asrriain pejcaniageo dimer apothet Grultimer

SRR 10 SO BD: B30 T AR o

29 R EThaYbObg TBRATRERDdYS DRYD 8BRUL: 8 59 Ul 50
of g?i_m- I g t/gt ramer. In anot ﬁe?%éﬁgo%d%e%?f@?ﬁ%&n%@' In one

arpolimpgf, thslivvantien poypyidesti GHLA4¢-dgmolsels mipolatiod alwomprises

aomae e Fiftisuh 0 tts TRk Tpampereflo G i oeiabont 5%
SHETLA¥ S tdnameR TR ¥hEIES GntRRRHLAL (e @mxb&i@n%rel:@fa popylation

nol ecul es wherein the population iIs substantia
IMTiBEpaboug 9 S Ok A4-lIgalireen hlesut 1596 SITAN4-B) teyrathéremdabout

= noner nol ecules can refer to a popul ation
(gg%éi{‘;‘g‘-‘1q§“}?8f>’é’8b| es that have less than 1% 0.5% or
042)% Ofip oAORRPELSent2theli &gﬁ LBED .
llgnve]nt [ orhopr ovi déseré’ pgﬁgﬁﬂ%h{bﬁ ﬁﬁ?ﬁ%ggﬁ%ﬁ%ﬁgg
wplerdenwhéreingbp pbmtlatam is sulstdnsinbiynficabf ¢ TL.AGE g @fonomer
CTLAA4- | [tinmers tha are larger than diners, such
mgle éffsr %Hggéf}tlaﬁgm?éf%‘*dg TROIERGIARYIEFUIGs apgefento a
Lfon b8 CTElAULIFRRo18T tigan g NBrs, £a
rrgé;fero{lo a popu at(l)on]%H%%X%ﬁsgﬁ{a%légbﬁi}e@tqsﬁ%% QEave
theggndgrhan 6% 5% 4% 3% 2% 1% 0.5% or 0.1% of
4- | 25 multinmers larger than dineric form

[Prda1 ?%Of&rfé“@%mtn@ﬁﬂ{lveatl@rpmideg apgneiaten %Cﬁ%aﬁég
Y8 Sy BRI sy SIS A SELA REAUIRER B o

af¢ larger Avan3BAenf suBh@s kdbraWars? heimdrk, \eic. BlbABAiMy FREQT BPLA4-
ionally (v) 25-382 of SEQ ID NGO 2, or

Ig\%\ﬁfixgg{ @gg:t%l]es brgsr thynnomers opp seferte apqpubation ohCTLA4-Ig
molecules that have less than 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, or 0.1% of CTLA4-Ig
multimers larger than dimeric form.

[0054] In one embodiment, a CTLA4-Ig monomer molecule can have, for
example, the amino acid sequence of: (i) 26-383 of SEQ ID NO:2, (i1) 26-382 of SEQ
ID NO:2 (i11) 27-383 of SEQ ID NO:2, or (iv) 27-382 of SEQ ID NO:2, or optionally
(v) 25-382 of SEQ ID NO:2, or (vi) 25-383 of SEQ ID NO:2. When an expression
cassette comprising the nucleic acid sequencé of SEQ ID NO: 1 is expressed in CHO
cells, the predominant monomer form expressed has the N-terminus amino acid

residue of methionine (residue 27 of SEQ ID NO:2), which corresponds to the N-
-13-
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30 cassette conprising the nucleic acid sequence of
SEQID NGO 1 is expressed in CHO cells, the

predom nant nononer form expressed has the N-termn nus
amino acid residue of nethionine (residue 27 of SEQ
I D NO 2), which corresponds to the N -13 term nus
am.no acid resid il d-type hunman CTLA4. However,

FRA B5p aertcsigs 6wl metbitmiel i Hetriss HeguesEs ID

Nor IcBdiNL S ol,ides
19'153% FRGRES B R T e BE B RS G HESERY SBlneeeq
(h@rleedides 11-88nif SEQSIIANCXY,aké atprossl PicdddialiroReIBONEENO:1
The.signal sequence is cleaved fromthe 5 expressed
RPBmsiFR @Wﬁ‘ﬁan Meigiabreiencst The sigatlseaygnor ts dleaye filoen the

. . [ f th I, But cl age
HFARUFEReirrg RIS BobER of HlorGh ok figin s Moplispage”
sbatti@eoutaifitioceic Bdt lesiagé esn 2sulddN26miihASMERABGuch 28N

N-terminus of resjidue 26, i.e., the "Ala variant"),
cavaga hebwernamine agidiresiduesi2dued 20 4reauiting $n arf Netsuhinus gf

i { epITi. f resi 2 i.e., the "Met-A
iR TR A Bl W By aonBRidtn s

(RSUIENS @5 i NaBHiBudBredidué 285! the Pliet-A 1PNt ST 18 (ﬂ)‘ﬂgséﬁfto
residue 27). For exanple, the Met-Ala variant can be
chasagerhetwernaming acideesidueSPb Aad 27 dresultieg int @sNaterminasibf

% he Al ihant b t i i xt f
b i fareils B M- A aroa. 00 pieridpr e oRETLAS
I RBR8 At MR BV ahd BN AIE ikt ok ?Jee Pfé@&xt RRAY Shixture ofl%"le“LA4—

C-termnus variants due to | nconp € processi ng.
I modiesrr o ahabogt 83 0Ye dmaddison,she¢ dreregsyd proeci@tfronESEQUR NO: 1

38% of _E?E%.IDNQZ. In a mxture of CTLA4-1g )
AL MBEr ETTINEAGRAYS dHalA HEOmplsteRiogssingel e Rredominast C-
sl RIS o FERD MR FARGE. BHRM oF i Ad-1g

exanpl e, at” about 4-5% g ‘nMoNofre
npd¢cadas) mouemers haping it et Caaalihud @sidlRBRBDIFEQ ID NO:2)
huRgn CTLA4. In ?ne enbodi ment, the extracellul ar _
YRS T HIATRIG &t bt S0 Auc eot i de sequence of

0520 15800 O g o

htunen € Ac éhlout ambddinmint) tiaek traceliiin dognditi @ Eomprise the

sequenpces of human CTLA4. | n anot her enbodi nent, the

N PRUESPRYANSS OLRIGONIER$)-06haF PEQ RINPHobRidwde fomryeiso acids
{ i . . 1D | s t hat .

28 35048 SEOHIHRD 2 Vi dl enbodimell, M2 catrafétffyr i can

c@bpeseradiamesstiuericbeo fiiniR0ETLAY aln SR RnbBBint@RLE S€ 2
nucl eoti de sequence that is at |east 75% 80% 85%
egrnrileangonygycan samproaguctsptidodkangemivinualeotides 89-463 of SEQ

TN P R B A o
embodiment, the extracellular domain can comprise a nucleotide sequence that is at
least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to nucleotides
89-463 of SEQ ID NO:1.

[0056] A CTLAA4-Ig monomer molecule can comprise a constant region of a
human immunoglobulin. This constant region can be a portion of a constant region;
this constant region can have a wild-type or mutant sequence. The constant region can
be from human IgG1, 1gG2, 1gG3, 1gG4, IgM, IgAl, IgA2, IgD or IgE. The constant

region can be from a light chain or a heavy chain of an immunoglobulin. Where the
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human i nmunogl obul in. This constant region can be a
portion of a constant region; 30 this constant region
can have a wild-type or mutant sequence. The const ant
region can be fromhuman 1gd, 1g&, 1g&3, 1gHA, |gM
IgAI IgA2 gD or IgE. The constant region can be

Bl R o
cﬁ)ﬁlﬂrﬁg‘oné 88nofy oﬂtﬁ@fmﬁﬁ%l:&}s eﬁtnPFe il Bkt § aﬁ?'&—f‘l hiibe,

conpri se one or nore of regio
Gl Peirr(F3. GJ\_’her@l-thdwrtstangEBglonGHﬁanFgI\/Cb'BIgE\/\hﬁroanitﬂﬁ region can
constant re fromlgMor |IgE, the constant

CPRHTSR oL A oG e 9 Gren g ormisnb egion drend o Coukiy, 2
@1@@%@% fne&iecg?nﬂﬂ% rﬁsthe%nst%_"re%&g_@an com g r?Bro[r gg)r%n

I n 'one enbodi nent, e const | on Carn
constawirregion dnsﬂamstfrdne@@),rlgbprgw mgwfdrcpgﬁl gG 1gDb, [1gA
h@%lor |gE. [0057] In one enbodinment, a CILA4-1g

drer Therecenbasdiaghipp @é&‘\%lgrm@lmqﬁl@dnomwi@ﬂomg@es a modified

TR U BRI A RS QR B aias 12

156 0f SEE) M N wha@eindhé 8&indy86ankiab aciliGsid@dd 565f5296nd P65 of
SEQ I D NO. 2 have been engi neered from cystei nes

S&%E%NO ?r]ila’t"hlée% anginegise cistrores pré¢seni58 thd wildngpe sequence.
BT oSttt B3t ATRan oG S IAE SR ong modifid
hu8@h A5G ( UBEZ wnfdna@ ng%e [ regld% (t}QC}H@dlﬂe&‘m{AqQ&?Gl CH2

nucl eoti des 9 838 of am no acl
dpgrirplyeying nuc@@dps[ﬁ@&em ofmmm 1 g ariirid admImilSVL276 of

d f SEQ1D,15 NO 1
SR I M S e PG n B i Mislestilos 19 bifkof SEQ ID
Navh edld B0 add<T17Ad8T & S e WG:opopul ati on conpri ses

nononers having a sequence shown”in any one or nore of
[@ﬂ%ﬂ:r eslnpneg@mbodirgerdf a Ciie A4Ug Saolpati€pdpulNion CoRPisés’ 4,
I ssued on.Au ust 22, 2006 and in U S. patent
%Oﬁﬁmeasaffavgr% SYUBIGCSHENN 4 2 915 X Rqre /1 Figures 7, 8, or 9 of the

UNg. M%0@%2%64 35¢hel'84 00¢ ?ggzﬁ?&?% M 191'11 ? y;?at«%}g 6881¥catlons

20 i ncorporated by referen in‘1ts entire
prblishaé ag hdd thatiem No. BSTODEAAS 3246 taed US26040020 287 Mehich are hereby
. two diners of CTLA4-1g

s, or
HEBHg;IS&ﬁﬂgﬁgf&WQPésﬁngﬁﬁﬁ pol ypepti de has one of the
0 3 of SE .
1§40, ebne TbgaRif SERRASE Rppeet pfofeqifbapgti ol pasge or
tW@dm@&$ ob@TLM)Igm@aandrfs mlhaamqa(ayp@hd@ Bhd ORAA the

25 25-382 of SEQ ID , 25-383 of SEQ ID
Qi pais s isapoER Aol HEQ FoNeapkd dessaof SEQ D

k
N@ Qm(h ﬁp?l%y(?s?f@ po I*(?/ gé prdﬂ \ggzgt %g?e nsl(;;“(rag§ Wzm %Pt]onany )

23@8@ of SEQADNOIR, on ¢vipdSHBBRB bf SREIBONOf 0 Bt ghember of the pair of
polypeptides or dimer is covalently linked to the other member, and the two pairs of
polypeptides are non-covalently associated with one another thereby forming a
tetramer. Such tetramer molecules are capable of binding to CD80 or CDS6.

[0061] In another embodiment, such tetramer molecules can bind to CD80 or
CD86 with an avidity that is at least 2-fold greater than the binding avidity of a
CTLA4-Ig dimer (whose monomers have one of the above amino acid sequences) to

CD80 or CD86. In another embodiment, such tetramer molecules can bind to CD80 or
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tetramer. Such tetramer nol ecul es are capabl e of

bi nding to CD80 or CD86. [00611 In another enbodi nent,

such tetranmer nol ecul es can bind to CD80 or 30 CD86

with an avidity that is at |east 2-fold greater than

the binding avidity of a CTLA4-1g dinmer (whose

@@gggg%s hax@@gge_of the above am no aci d sequences)

G at 13 af lgarb2Held seierdtham the blmimgmfffmitya»midity

: 15 CD86,.wi t h an avi di

%Fp i @ east(ﬂggq §B§r eat C}e’rgr?aﬁeé{r?quﬁté( B SORTH, ute'to gmgher

edifi¢acpiin ;tenrngamndjﬂe)dlscﬂ@ery\fmhcﬂo&}ﬁp(ﬁs&{&% (fegcr@ﬁ eWw. In
féEBG Such greater avidity can contribute t er
ﬁoea%fﬁaﬁehort lm@qugewdtmme ptBioe therrssuinef hoglive Ipotency of a

d b t
B TE0 B tie S E R Do iop hempasiar A fsgiisamer would
hpoé ehlgheﬁiwaltﬁarﬂi’ tHerefdr@ hi éﬁﬁmlﬂ?oy tRard €520 H{ngﬁnthof a

n‘p05|t|0n conp I‘ISIn tetramar Wou
thﬁrwlc gomapslyorah@nnm@fréﬂéﬂg rmrgnlmmr Ipchethey ethbediniche such

t%%rﬁi 1%? CCrlrlg %avq %ﬁ g? # %o‘i% o;g};}%lgg@) gg \Fi"l cn?l proliferation
ab e&mg&f@d tdT® bQ‘L%Mel% drfer @@}6‘% HonbBRRL ha@e %ne OiP rthe &ggg\?ea%l%rno

inhibition on T cell prol |ferat|on
aciispguangesi m@nomhmbodmmwmal th@MﬁetQﬁ@le&fleé b\ }ﬁb@)ﬁeleast a

,am,no 10 aci.d. .se n anot her enbodi ment, such
g‘]{l er h@ itign gg %ﬁ ‘éle/fl@raéltonlaé sempared fo a ialdetype CTLA4
n&aer inhibition on T cell proliferation as conpared

to a wld-type CTLA4 nol ecule. [00621 T cel

[Qﬁﬁél i f €F atli pmh(famtl(brxdi’ﬁ&ﬁ&ﬂé&dred%lsﬁhg sEinddakehy8RAGYS in the
wn i n For exanpl e, one of the ndbst common

$8™R s%’%"s‘)f[l&‘% Blost gaunpR Biay fomssdss Ttasl] prdiferation is to
or. a antlbodles
P S R DT
exxafmple tthatrEdr[Iol’almndjf mieratedithykfifdind GHPTOR) 1§1§fr§‘1§i’eﬁgm-gr T cells or

cells or_  the ampount of cytokines rel eased
thﬁra&?rquﬂb?%‘iytﬂaneﬁ relenged biypreliferating Tecel 1T frgo |cn1|turb1 Tlor iythibitory

on T ceI activation or
T Par b e ol e Rl o i 6 e so3 hervie be
maddured.ty of a CTLA4-1g nDIecuIe Is the strength of
nmol ecul e to a single |igand, including

i ndi ng_ of the
l“@é@b gffiggty @%@"@Aéﬂg eRaGIuy sl Irengihrafibiidisg oflihe

mgfe?’%‘%'f&%or el ol AT R 2 Do Ta Rl LS Fusion
protsliy) Thaafmi9df I ace Bl1RaARhehO4ed g?ﬁ iggbifol} Mmple,

measuring binding strength, it permts re

bigding interagtomanabirsisyiBid) h@ﬁe& ionstifas, pl&mauethndgue. Aside from
ion.rate constants. A sensor

t
mERAEL BB g B8 sddine? helemmomero inding kingies,
suﬁﬁb@hssf)dzlbfﬁn 4R kMoBRAtiBn SHE EAREMERN §eﬁsdrschﬁ30\é§ns?srt]1tng of a

glass slide coated with a thin metal film, to which a surface matrix is covalently

attached, is coated with one of the interactants, i.e, CTLAA4-Ig or one of the ligands. A
solution containing the other interactant is allowed to flow over its surface. A
continuous light beam is directed against the other side of the surface, and its
reflection angle is measured. On binding of CTLAA4-1g to the ligand, the resonance
angle of the light beam changes (as it depends on the refractive index of the medium

close to the reactive side of the sensor, which in turn is directly correlated to the
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attached, is coated with one of the interactants, i.
e, CTLA4-1g or one of the ligands. A solution
containing the other interactant is allowed to flow
over its surface. A continuous |light beamis directed
agai nst the other side of the surface, and its 30

reflection angle s measured. Qn bjnding of CILA4-1g )
PR PRI R Tl i /Be mesdhinle g Sthreasergiangesda with
gﬁ@w@ﬁa&&ﬁp&gr.depends on the refractive index of the
medi um close to the reactive side of the sensor,
{0%6dh i nooe embedidieng 1 TIyA 44 biatiakedpérimédte canlbe performed by
copcen rati on of di gsol ved material in the nmedium. It
P iach RASHGR ResehangsAPYB ben Bl fcore prstmiment (Bld corsyt Bppsala,
j 4 i ndi ng._experinents
By GORe e EPRO L Ry bt oA g KPRy
cambexyBietindated destanunsiik opBl BIoQHE: sorldaRs @leeby ifmobilizing
§ﬁden). CTLA4-1g can be covalently coupled by primary
hé-1g o thssensor ghipaAbssaghie! Myanaansidcadetent rggionmintibadyoran be

I 4 chi reby i nmobilizin CTLA4- |
R e T AR e
Thgeafter digahbosty adéd behe HEph h@aétﬁa@bmm? trldifigid @e ligands.
indirectly to the sensor surface via the I'g fragnent.

AHuP AR easprements0aa be pedomerde fortepample, ehiesctibedipasn der

4 i RdiN 0 i S.n, 10 Affinity
%gg?j;ﬂérg}te%t’g%:ﬁh%eed‘&@fd:lgré@%fgé? éxanpl e, as
68) i batheiabidytgdf g AAMY WBleclles &L :
2299]7) 185 (52363, T fiicollcs 8in &a be ’%]’f}asg?éac‘ﬁ%t-ylcén be
106 &3 s semriotal efothp etrenetls of EddinAwif tivo ynodanlds@r cells to one
def.i nes as. the sumtotal .of the strength of binding of
RSP nBTinh 55 R R it FOmasTR woich e isaneth of
5ihdi8g onéWitdlbd ¥ mofectiesth il . i3t b thd
st r.leﬁg?h 1of 15 bi ndi ng logitegalg(i! ?g]t@é}&ge%lb\ggﬁ@éﬁhoéo?}%&&%er
Piigghnef. CWiAhdgimolrsiiteg clrolead tdinctdasmirpoteritly gfi @thibieon i CYLA4-
es.can Jead to increased potency of

f LAA4- | I
T T s S0, S RRSR LD,

dXafipld, 8y &l e4te S %@E&H@ﬁﬂa@@ ass@@: 9} é&gﬂ}%ﬁs SHiBiABH ra?s%jls,

for exanple, Dby two categories o ase assays:
ayl by shybiet iassay® In hbihiyiftthem thesi sy is atewbledod aedolitlisopport. In the

assays. In.both of themthe Ijgand is attached to a
SRt en 1t oo LAY-Eompletet wis radid ool a
ixBaABnd Gt 2 Gl BRor ifh A QAT AT G885t Lh L, 2
fixed cqncent’r%% [ oﬁ, 1t oget ear \?\rn??ﬁfe "P“Zgl"?{ieégﬁa"%{sh"‘f‘d the
agifuine pElngand oviceninhitiis sokd phase biting Byeetis ddtednigan dhe less
IV\:hiéh id{%hi Ei ts solid phase binding by 50%is )

#apd perdsddbe srenserthe avidiyalnelpinsssays: the ligandisgdded ine
sBMitidh! Xfred bt hiNgiaQht i | | & dded, 1
sol uti on(.3 After tgg bt alé‘ﬁ{lS n I}abﬁs a’tgeé}%g{) (g%eucl)rl (%Bgtluﬁﬁtht agent (c.g.
istibiotyanpie, urea,deriidthylamined gesdided & @ffedat bR AN BAdi8rupt

e of. diethylamne) is added in different
Cg]g,é%}g/[l&qddﬁ@rcho@ﬁ. ggmount of CTLA4-Ig resisting elution is
determined thereafter with an ELISA. The higher the avidity, the more chaotropic
agent is needed to elute a certain amount of CTLA4-Ig. The relative avidity of a
heterogeneous mixture of CTLA4-Ig molecules can be expressed as the avidity index
(Al), equal to the concentration of eluting agent needed to elute 50% of the bound
CTLAA4-Ig molecules. Refined analysis of data can be performed by determining

percentages of eluted CTLA4-Ig at different concentrations of the eluting agent.
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CTLA4-1g/ligand interactions. The amount of CTLA4-1g
resisting elution is determned thereafter with an
ELI SA. The higher the avidity, the nore chaotropic
agent is needed to elute a certain anmount of CTLA4-1g.
The relative avidity of a heterogeneous m xture of
CTLA4-1g nol ecul es can be expressed as the avidity
index’30 (Al'), equal to the concentration of eIuting

he, b
3@& F&ﬁdﬁ%u%& eég%ana'?ysé&oiecgéetsq’ LS I"B'S“ 8’?1‘ or med
[b%a;l et eERprieidign oPETLARIE@BRcHks BAnlad p%&a%dcq:eﬁs

di fferent concentrations of .the eluting agent. -
Prpleaipries mest fmq@smd;y #1g remeseqd Ayl vgrivgd goinsesf battetih eThe
a&eggtlon [ 00661 ressi on of .CTL 4Iﬁﬂgglecules ca
O8I Y G 4r8 BT ROSIXF (06 2 818y BR&R Y Bt XPIRRILE ERATEREEANF pacteria
saaeawmo%e@b&@erkaa \GthbOHRrYik1dk s MayRAS B hRq. The 5
bacteria nay be a gram positive or a gram negati ve.

(99671 cal Bsquegeesndeseghed atwvbasiceding CTuctig amldcules@hi baierted

refer . . her m crobi strains may al so be used.
i G Pl BT CHEES I St BN R Y EAG eliogich as £
BB! %Hée%c&@@caﬁﬁnblﬂﬁ@ Edfifhonl st gr E&foﬂ{: C&%?dlgp(ﬁ%néé%r%hlch
expressing foreign sequence rokdaryotic cells
aasddfined hetein toTihelsde poniaes fmar’anisﬂti;itimenm@ﬁm YioBOwith an

pr okar otlc gontrol sequences which 10 are defined
ORERHT lpRg WiRrheeops bi tr@r%tefssquepﬁeéng@}qutsp@hcommonly used

&%&t‘eﬁtds : neggtléc‘wﬂsleﬁ(%e &ﬁm@& afllf f“acFot g&l’a%)alcﬁmg eﬁﬁ%%?rg}s

osone Ing site quence I NC

(OBstk; epal QU7 Naase 1 DS 1 bﬁ)aﬂqlea@pw@sn&e(t@ prorBblet sRAHE)
and_ | act ose éﬁ g%j? ronoter systens &Chan et a
(Peeidr), ehak-i s Sr1dsRes: w%?o@p éhﬁlémbéa denivaddiier

P e SRR Bbpsole Bhaing O Hop B Bt D e

2BRgege ri bosone bindlng site (Shlnatake et a
1981) Nature 292:128). 500681 Such expreSS|on
or sS¥h §xpegssien vaetpTrcel lcﬂlﬁogrlnls,ld@fmglep bf repticdionamd

k t t
Sk AR K S obRE B RuEe§ a7 8- SiF B PRGrhsterase gene

coEfBiThigAasiStah &t 18 rahtlblloqts 6 tha$ thel Rford &8 r¥SIFdaRY i% Ya8fdria and
replicate in bacteria and 20 cells carrying the

colisesmiviig tha plagmidsalan beselettod fattvérengrown i thetphesence of
anti. IOtICS such as ampicillin or

Etlblgﬁy uC% 3[565%? Ay KeRUP¥LEi on plasmi d can be
[00%by od Uﬂ%de)dpﬁ‘ésgloﬂr&&?rﬁ& @k Be &@rlohﬁce\ﬂhﬁto%r?lgﬁf«%tgé %19%ia a

st andard met hods, i ncl udi ng but not
vm 2f sthdard (I@dmdﬁ in¢lug@isg)but Rotdonitédatol CaCle almbek$€bheﬂ)$l®72)

gt D 5ein A 3% 3b, Aksrbiroot s (@ biplecab loning:

A%Ho?ﬂox‘i‘%@ﬂfal’?@%@ ®ditioch?831d SHHE Harbor Press, (1989)) and

electroporation.
[0070] In accordance with the practice of the invention, eukaryotic cells are also
suitable host cells. Examples of eukaryotic cells include any animal cell, whether

primary or immortalized, yeast (e.g., Saccharomyces cerevisiae, Schizosaccharomyces

pombe, and Pichia pastoris), and plant cells. Myeloma, COS and CHO cells are

examples of animal cells that may be used as hosts. Particular CHO cells include, but

are not limited to, DG44 (Chasin, et la., 1986 Som. Cell. Molec. Genet. 12:555-556;
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el ectroporation. [0070] In accordance with the
practice of the invention, eukaryotic cells are also
suitabl e host cells. Exanples of eukaryotic cells

i nclude any animal cell, whether primary or
innDrtaIized, yeast (e.g., Saccharomyces cerevisi ae,

KRR RS AP A AR TR o o LBV PEE e ey,
G‘}E}Wdleﬁet@n & 1m14 (C@&h&& tdab d@%ﬂg‘é‘d E&%‘t@‘és@%%bg (GAMR,

Particular CHO cells inc ude are not limte
BabishupoNshire, &1K), EHO 1086 | BEGEIMS] Gendval, KO, CBENEbne B

GeeRio R iyaoky, CRARART denepary ELRL 3081 conpanam,

I8 OBt |
SEonea0S iy Iﬂﬁ()%gnlgg{t %{3?3{)0 IWPFQ iR Ebfli&?@ &1 MR,
S&ls@)ﬁﬁl, Mﬁltslﬁeinbﬂ(a) NTStratiGHPlalt aelés iBelud&SbEso (@Bmflﬂants cell
gi%ﬁ FI&fg desi gnat ed ECACC 93061607 (CAMR, 5
IS 196 L3 TUspofy ﬁPY‘é‘»an Wyl rics sallRACERGHoYberss Pathreespeds are
?@Q@ZlZQ (CAMR, Salisbury, Wltshire, UK).
ust

ative plant cells include tobacco (whol e

t!l()alll s, Neldic agid |séqifeﬁces%cd‘<ﬂhé OTLA4LOMA]lecERY B8RAbe®Mbve can
rice ceIIs Cor n, bean, and rice seeds are also

alse pingeites intFpYeetony éllg@%foa@mem@mgs segnenws figa

I I Chd ve 10 a
st D ST R S g s b R AR
patudncakatydtiahogukar yoti c host. The regul atory
el enents of the vector can vary according to the

9A72] culCGommaemdsugest ¢ukanose COIEt(‘Jﬂ?Qqum’ﬁ)nh%p 10 sgpkession vectors
uences for n ex SSi Q

|
G PO S PSS P Sl oS s
0 8RahpI6] @MW HRnTHRITBIDNE vE&&br) nd H6iln & comd 5@@%30\9 (LN

exanple, CW pronoter (CDMB vector) and avian s
YACEQ) @WSX@OI(lmF)Il]N uged promoter@inviydedbervahy anduste gromoters from

th | t f
rirns o o0 e L ) Rats 7' oot et «
prédiolel3Iuch @k t1Q)sh ﬁEnVédrf%m pBIyBHR! RESncHGS %a&dtﬂm/ﬁfe papilloma

derived from pol yoma, Adenovirus 2, and bovine
v Anamduciblé prosnotgnsichds bMTTR (I@arrmmt ar, (19323 Naage DRI 7-
et, al (1982) Nature 299:797- 20 802) may

&ﬁgghgékﬁggdmefoo73] Vectors for expressing CTLA4Ig
oorsicul &5ciols R 'é?ﬁr¥§§§r?gsc’f‘ﬁx4§ mOlebRES euﬁglﬂgﬁg Gifa also carry

called enhancer regions. The are 1 nport

aggmrmemaﬂgd gelraceraxgioas STiosse aredngiogtafitin RgtiRidiRg gene
strean1 g wnst.ream of the pronoter region. [0074]
é‘ﬁﬂl"% §n‘gi“° @Q}eb Hpsjgamr Qowaﬁtr@ak af e prameteitegion.

[06%4)S 1 RGhMPRS opgiprésrsﬁ)n vectors for eukaryotic host cells include, but are
not limited to, vectors for mammalian host cells (e.g., BPV-1, pHyg, pRSV, pSV2,
pTK2 (Maniatis); pIRES (Clontech); pRc/CMV2, pRc/RSV, pSFV1 (Life
Technologies); pVPakc Vectors, pCMV vectors, pSGS vectors (Stratagene)),
retroviral vectors (e.g., pFB vectors (Stratagene)), pCDNA-3 (Invitrogen) or modified
forms thereof,adenoviral vectors; Adeno-associated virus vectors, baculovirus vectors,
yeast vectors (e.g., pESC vectors (Stratagené)).

[0075] Nucleic acid sequences encodingCTLA4Ig molecules can integrate into the

genome of the eukaryotic host cell and replicate as the host genome replicates.
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25 not limted to, vectors for mammal i an host cells
(e.qg., BPV-1, pHyg, pRSV, pSV2, pTK2 (Maniatis);
pl RES (C ontech); pRc/CW2, pRc/ RSV, pSFVI (Life
Technol ogi es); pVPakc Vectors, pCW vectors, pSGh
vectors (Stratagene)), retroviral vectors (e.g., pFB
%ﬁctors %%ratagene)), CDNA-3 (Invitrogen) or
APFHED> oraror craY' a8 ddvte v egulsseen gpatain origins of
= i gt |r -bacul ovi rus vectors,
§ yg3§§ﬁ€§%%§§§@¥%?§§F*§§§§f%@%f@?&-(Stratagene)).

[PO6]5] Rucé:giressagithe fegeie a@ia%eﬁm.@éﬁ iAGCE bR yces cerevisiae,
nol ecul es can integrate into the genone of the

the RaEgpof repligaisen frein| thaertlogepiusymes psmidighdds tirge rambe used.
| | o~ J9 Al ter ' , th ector carryin

(é?r‘ﬁa&hf @bﬁ% Mef Baz-A04 %&Hﬁiit%msw }/a\r%(ll_&ﬂme% @W%E%i%aéh

RhbRWlcRbIOs ;ﬁ&%ﬁﬁ@_ﬁlﬁ&%ﬂ&@ regl?&'tibﬁ L BQ%Sangge%G]for%gérgple,

f
expressing the nucleic acid sequences 1n ar ory
Secheing ete]., (1978) Nafugs 282039); Epdhenmpeet el (19805 Gene 10:157; and

ndo 0 t asmd, the 2 circle can be used. 5

(?gﬁgggﬂ?%f%%ﬁgiﬂﬂgéﬁ?1%H§Qoh01:307). Al ternatively,
enc e of. pronotin

oo Ao H3P e AT o AR Sk Borin B Ristgers for
ti8t $ymbtesismid ghicotic enfyh9EqHebdt 4l &(1282) BAdy. Eﬁ@ﬁﬁé‘ﬁ@% Ei49;

|, g1980? Gene 10:157; and Carke et al., (1983)
Pﬁé{aﬁd Bz (19731 : Bgehemiplon 1 7711960)a ftditiqnal proaotersihpwh in the art
. [S | de pr ters fo 10
AR B o SRS brolBRUTE e I EoRn T Bt o Dasarma,
( BEBS.268cM.7- 213y 1he fot 4Sh infe-(Hi
(%gggi_Biochenist?M:1%5?%38}? Al dfﬂﬁgggﬁggfgﬁg%géguzmand

|

aﬁn@% InBitleChera. 25520734 and eoseir gshoraiywilytiranzimesd i n

CD\B T d, ok , 990)  FEBS
4580 57 Ob 5 o BB B4 MRysam eyt

i dtiisti 1% mefli 1R i
e R oo o s el g

inqheieghoserfrom thergemes for Seatrsho¢knprotiiny, elchied alehpdrbpepsean
. r ated by. environnental sti.nuli or the growth
REY IR CHe o Fdf STE R S eimed it atabolism, and
ehfy@ldddespbhabie b Malddaand gaRstobOntieRbn ShOCk proteins,
al cohol dehydrogenase 2, ~ i'socytochrone C, acid

[YH8% ph R emuiatorysequemsesangpalsabedlased 4t the 8T @glest the coding
cat abol i q% and enzynes responsi ble for_maltose and
SGAracto @e tSPHY LAY BRAY 330 Fieprgs mestsies B suigh éeraurators
afeEpud HAhOS ﬁlt%@lqteﬁtreéiaﬁ f(ﬁlovﬁﬂgt}%fcoﬁn%[s%gxg%nggs in several
sequences. These sequehces mamy act to stabilize
yepstdengd an@®NRmIsucn geeesri nators are found in the 3

ansl.ated region foll ow ng the codi ng sequences in
(RO L T S SRRPrBPIans PG Il soll Tmndes but aré ot limited to

Agrobacterium T; plasmids, cauliflower mosaic virus (CaMV), and tomato golden
mosaic virus (TGMV).

[0081] Mammalian cells can be transformed by methods including but not limited
to, transfection in the presence of calcium phosphate, microinjection, electroporation,
or via transduction with viral vectors. ,

[0082] Methods for introducing foreign DNA sequences into plant and yeast
genomes include (1) mechanical methods, such as microinjection of DNA into single
cells or protoplasts, vortexing cells with glass beads in the presence of DNA, or
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[0080] Illustrative vectors for plants and plant cells

i nclude, but are not limted to, 25 AgrobacteriumT;

pl asm ds, cauliflower nosaic virus (CaW), and tonmato
golden nosaic virus (TGW). [00811 Mammalian cells

can be transfornmed by nmethods including but not

limte o, transfection jn the presence of calcium
PR el BBk Rl Bhiet iy G ek appiopBRSARY

it ARREIMG TINOA bYirkdiid] S m¥BELRESperilatO AP Eho MR es ifbuch

i ntroduci ng forei gn DNA sequences into plant a yeas
gehyotwient glycoldecafriyntme shizedtioal to tighhadiage dlacthicapulses
m.cr oi nj ectjon, af DNA into sing(le cells or .

(et BRPRERY: oy (Hihs gt deprancilem gnies A S hich fussdo cell
BRleadsnse of DNA, or -20 shooting DNA-coated tungsten

or gold spheres into cells or protoplasts; (2)

(0088 d u ci/ B gatehiteppyicarioni G PaklidatioR MutbRe SOGEDONEREY £ dtios
macr omnkec,ul ﬁictthr ou ol yet hyl ene gl ycol treatnent

ough |
BHeR AFPLEAIOBS Bui<gHon biumiige 21500849 SiFacputreessses for the

i . )t . f li .
PR AR SRR o hhnt BB BU ek BRaR I Sipeten
pdaa, tySinpatlesttmampbliapdel sl tu®s Rub biecdrkdiR hDHRAE by

20050019859 and US patent application US Publication
NiiFrBRGe- 20050084933 t each processes for the production

oL 918l S ABEP l MRS U SE ™

CULAUIemorRTlcd b BRI frdis HeMIahREreNedidd s %&ﬁ&ﬁms
[ 00841 Followi ng the protein production phase gf t he

wedarsteed byere skilérdds she arCTi partigulan ltecGTE4 4 by moleedevereedvered

[ the, cell .culture dj um usi.ng techni ques
%ﬂ%@%?@%‘l&e B’fdglﬁléass?(?éicrfgﬁd ?@Waﬁ’é‘ggrt . In particular,

0085 CTL APheGultRteahétiem|iS i AR r :
Ereo_li E;rn as auseé3 ret éd 6%1@%@&%%@%% t?%%)‘%@% c%ﬁgfay 48bris and
particwlptes. nideidgsirddsprotein subbéquentinismiutifige drotrocaneamivient DNA,

&l afisie gh doBarmidEavity BitedntiasPoatm Buaputheation
SiobetRlr& WEIRERAVIRhe PGNP 2 YRSHIPIAC - an‘Mx&lﬂrl{nhs%l %@Hr@c\fki&gion;
-establ I sne

non-limting purification procedures we
¢thartofh pregiptitati SDSrdeAGK tioaroms mmimos firfi tgrtoe igar-ewhphdeadolhafns;

et hanof1 I pi hat ion; fractignation on_ imunoaffinity

Sl RGN IS Lenaul on on el LY
AEQSFES 08 MM B fothubin g 2P FiltRRoARs BB R LE G-

guﬁ% h as  QAE or DEAE; g’ﬁ% omat o Oocﬁglghg)? eg@q&? 1 %rh g tf%(o(g

Us| mylunfirgrand peotpine) SGephadBX cdlumbs TMefove @oataditnts such as
rotei.n. A ?ephar oseTM col utms to renove contam nants

]%90 H\dgglon of a'protease inhibitor, such as phenyl methyl sulfonyl fluoride

(PMSF), or a protease inhibitor cocktail mix also can be useful to inhibit proteolytic

degradation during purification. A person skilled in the art will recognize that

purification methods suitable for a protein of interest, for example a glycoprotein, can

require alterations to account for changes in the character of the protein upon

expression in recombinant cell culture.

[0086] Purification techniques and methods that select for the carbohydrate

groups of the glycoprotein are also of utility within the context of the present

invention. For example, such techniques include, HPLC or ion-exchange

chromatography using cation- or anion-exchange resins, wherein the more basic or
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IgG Addition of a protease inhibitor, such as phenyl
nmet hyl sul fonyl fluoride (PMSF), or a protease

i nhi bitor cocktail mx also can be useful to inhibit
proteol ytic 25 degradation during purification. A
person skilled in the art will recognize that
purification nethods suitahle for_ a protein of

maie afidit racfigp issediepied. depgidjag pr yhishrtarkolipidrajeeig bping selected
3 (RL 8t LRSI QNG Ead RbwiERARE %énaogpéiaﬁ?regn%%ﬁ% er of

t he prot el n upo expression 1n reco I Nan ce
conthintiriadts. [ 0086] Purification techni ques and net hods

t hat sel ect for the carbohydrate 30 groups of the
(0878 o pr Beepwifigation meghaogfcap tirther gomprisd additianat ghapsethat of

.th ' ation. | ch t '
e PR T e
itf Biel cel) cullire M ddiin F Gl ah R811 Nides. W§ éﬁ:ﬁ@aﬁt R@niRf §f viral

basic or -21 nore acidic fraction is collected,
clhepranelstaps arn avilable, owhislong/birt aotliinged &, trgatseg with eblaotropes

sﬁcg{ﬁsd#gate g?éuaﬁ% ‘gfett%{]ﬁrf]:}lt%g v 'tg%lﬂ%ﬁlélﬁggl_t{aﬁgg}g%f{lt-r}lﬁté)r;lesteps,
oBientib st RatGH B8 o Aoh-ERIAE! or SRR RRiALM drh QB kphy, pi

steps that 5 inactivate and/or renove viruses an
ex@¢mesy heaispetenbat ongagihsolyedte nt ay doyntieatiphakesdf. i n t he

F P O
RHBhpERCr 0 Rl prsind, TN KA Hifion TSN by Be

usgiiciotconecemiratel dndak change thetdtibnefuffet fratd BB psdveRS, purification
conventiqnal separation, such as ion-exchange or size

celepyity Hhecthiad Rafteigleaistl for fiq drag asbstagses, heat
1831 Co s ARE Fin R CAT L b P15 PR B e gepgeptrated

afi® Bt§edteddol difilantomstbp iche be filsd e 94 Blotfier® ®odled TUE
or further processing. A Pall Filtron TFF system nmay
bipproqgsshperas apy peenswtble vesel <X EhAadiganelpeuled intsbginvessels can

' o UL fi i . I ith the
ST g R0 0P B P R S LR R R s
OTLAONE nd3falds at PUD §oCadayIbhdMY £h MBleBSGUh 86 %)I‘M.:Jbﬁﬁn Rayaiw
been concentrated and subjected to diafiltration '

seqcess; Tleerpfors for Ipngterinrterage, CThiAvtlaimedecgles chobe fogen at about

-L . bioprocess.bag .or any other. suitahle vessel..
“nics P REE PR Pfbadt e PnSug P ol REC” ThE Pateive
teisrdtuRQat 3¥S Adm 2bb@ -8E Piol Bout 90¢c e ﬁ&zin?ﬁfrﬁ@ga%dvary

storage of purified CTLA4lg nolecules at 2 to 8C may
an@@dgq?bdmndmm theswolime offtbe pessplghati contaofs GIMM21R molecules,

R st is” SaTrbes b londet T8 oesergotnmpiy 6 ot
ebBdiafat, W A418 niSleRlestrd HIMEFLRIRI® FRAK 1048 of REs than

freezing
four 2-L Biotainer® bottles in the freezer may require from about 14 to at least 18

hours of freezing time. Loading of at least four bottles may require from about 18 to at
least 24 hours of freezing time. Vessels with frozen CTLA4Ig molecules are stored at
a temperature from about -35°C to about -55°C. The storage time at a temperature of
about -35°C to about -55°C can vary and can be as short as 18 hours. The frozen drug

substance can be thawed in a control manner for formulation of drug product.

-22 -




10

15

20

25

30

tenperature can vary from about -50C to about -90C
The freezing tinme can vary and |argely depends on the
vol une of the vessel that contains CTLA4l g nol ecul es,
and the nunber of vessels that are | oaded in the
freezer. For exanple, in one 25 enbodi nent, CTLA4Ig

B A Bl S el Ticln S BT s PR dedghfed on

Deeater 2@@005 @AdI06845508) @e@vh Gedolep saiodé%%tpéﬁpatem
hours of freezing time. Loading of at Ieast four

PHHEI G W?){e@@?ke@ Nor 667 oG titled C@lldhnesl €asipoddons and
lblg“llnoﬁs or Pfrcg uecZI n%?tl ge ltl(\)/egvstgﬁé L en CTLA4(5

Qe ul &< " & DY PG IO M ey ERtPE f 61?1‘%"55!]? 01B5C
Deceaider! 9,-2006 teath Prock Qe ds the dﬁ&l(ﬁl dcsfg)?n}@ RLYHe ﬁ&en?%n

about -35C to about -55C can ry an e as
seecifigalhogeembinhat gl yc@paneld rpugducssy by hained o mambealiah @¥We Gultures
ng a, cont.r ol gﬁ& r formul ati on of drug product.
g 35 KAFEIPCTBos yﬁﬁeﬁ§cﬁatent appl i cation Seri al

.. 60/752,267, filled on Decenber 20, 2005 and
06/ 849, 543, filed on Cctober 5, 2006 and PCT patent

Iaynphilizzdi Kormads homef/thedakeitiodo. 10734 PCT titled Cell
and = Met hods for Producin

[Mo& ?ﬁgﬁ}"w‘{]i"‘fg‘? ul‘ﬁ?’@ﬁtoé thedny gatiogj comprises ﬂ%e €TamBg
rﬁ&@&ﬂpﬁf a ngrghfgi%@ otf%taﬁgstﬁr?ﬁl%?e%g ?0 é/gg)roi hc%ryr ?H Fyoprotectant 18

of proteins~of the inventio

prefeblyi sugat, ngiry prefieratl@idisapiaeiued, &osbﬁre&%ﬁ@ ku@®bse or maltose.
Ilan ceII cultures and is herelin incorporated by

f >é<r e Topyalion pavialsp comprsd ae cusfmqrh of thevaentpiooentd 0
I nul at i on t he |n ntion
S%%Qn%%%rg;g{;ﬁe lﬁép%iﬁ}& iﬁggf gl?frif [ing, age?tﬁ Sélr%tlaﬁtﬁt Lﬁgltngagg*ts and
pad¢setvadgds. 1: 2 protein to |yoprotectant. The

w%girotectant is preferably sugar, nore preferably
[ c chiapripg ormygpgion Meé‘PléPTabﬂlt)BtlSillQSE teeforts milvidees. excipients

Oﬁgﬁeeé o‘?pd?lhéedd(z:ﬁ(;gr%%nen §&tds tggs?%’élatVPgm o(ﬁgi‘ﬁiétrg&%c‘ﬁg were

eealogedt i ng of buffering agents, surfactants, bul king
agents and 15 preservatives. (00921 During fornulatlon
Q)‘g\% | ophstiabilisy ofthe §reezqﬁén@:f @’@I;Aélgarho}@amle i theabsérpk efik S

R TS 8 T3 G e bbbl
Idlﬁsltsaiﬁehﬂng)éuﬂﬁestshwgd R §fu%rﬂr&ﬂlc%ﬁ?thglh h hst%g%é]of sugars

the absence of a 20 stabilizer clea

Sifdicag mzdtosq: piad susiceng aod amnilcympdmh Iaaantglmme Inhblysme Polyols
at i cree studles showed t hat

st Pl enc et S 7of e dpalotecrs dowapsmia 1o i
stglr;hgllﬂ;] ;’J‘ﬁheerigﬁfgﬁi%s éflﬂ)got%é’cﬁﬁtg 3R 0 HisAPhRAIRGh A8 YSP s BSose.
[0094] Example VI describes stablhty studies of freeze dried Abatacept drug
product in the presence of maltose stored at 50°C. An increase in hi gh molecular
weight(HMW) species was monitored using a stability-indicating size exclusion
chromatography (SE-HPLC) assay. The results demonstrate that the stability of the
CTLA4Ig molecule in a freeze-dried solid-state form is enhanced in the presence of
maltose.

[0095] The amount of sucrose or maltose useful for stabilization of the

lyophilized drug product is in a weight ratio of at least 1:2 protein to sucrose or
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such as mannitol and pol ysaccharides such as dextran

40 were detrinental to its stability. The preferred

| yoprotectants are the di sacchari des naltose and

sucrose. 25 [0094] Exanple VI describes stability

studi es of freeze dried Abatacept dr ug product in the
esenc nmal t os ore ncrease i

B RRE A SO hER G TS kPl Aarr PEr B ducrary adttose,

rﬁ&@*ﬁkéféﬂabﬂ'y' in qwagﬂt rﬂ&lo%%oa%pb B2hteiR to HhHIRERSLGHARBY

(SE-HPLC) "assay. The results denpnstrate that the

[860%4di | i Hyneodssarlyethe @HLoefcthcgfqmﬂubmoh,@nm tal)faphémehm iiegkt by

lid-state formi enha resence 30
érg‘lt‘f’ﬁg 2 pPefEsFutgs yé?ﬁ?ﬂ Cgiﬂf{] §gs%r geal’rleg?@d
I
p%?o Ieutﬁc%ily%%@e?'tdvt\)}e%%%d g'}lgﬁ:r‘oghg)?c o El*aﬂsetﬂr%@%egpgsg is sodium

hydroxitder ose or 23 maltose, preferably in a weight
ratio of from1:2 to 1:5 protein to_sucrose or

(8997 os eDuripg farmydatioa rdﬁb¢19pmﬁntathﬁ/éF3§Htty phthedresee-dped frug
p}O(ﬁle{;Vgg &h@ e?l s H—E]Hc?ﬁﬁ (4 S $Sh ﬁ'ngel V{ Qe%gx%es sftziblhty studies with

necessary, OFITU

frepapiitidd ZBdthept diug ps@iucbys a AMdiién @ﬂ’lpl@f Tﬂe solution pH was
pharmaceutically acceptable acid and/ or base. e

agrusted betrren @ﬁ&mé@ﬁp@@rdmngc%‘maaml@s were@ldcsd on stability

hl f .
o A SR LL B P RS PERT aF S it bieh glecular
vadighlishédiss Ahvatihes tfrﬁ@ﬁ&ﬁtsdfsit%da S4BiBty-iRAREMES si¥@8xclusion
studi ed as a function of pH Exanple VI describes

C!;t@hﬂtbmghﬁ(tStEdHBbCMSShy Urrd@etl@ rmqrmdeud@dtsanwt cogditipn of 2°-

duct t H 1
o6 B P Eebahecs it hegug Bt Srabion PLEDLS st Vo bserved
mrﬁaﬁy WRE @olﬁhé@@ﬂte"s@abﬁﬁ@@a d ée)ﬁera@k@%uhlﬁg ah By HEM%ent
product “vials were nonitofed for an increase in the

shoged thelpéCed maximmei ghblhs,«nedxeéstvmen\?/amdc&l ght ianeeppbiapld range

I
e bl B0 Hpe ket i oo Bta ! i & rereired Reseb R dek
[6698] 29eCaRtd 5%cpﬁhe2sa t§& bﬁ}?er%bﬂlgbxfmérﬁ%tay 68 Qﬁ%gén |

the rate of formation o MV speci es were Obser
afxcbaiint o f0at ddalstyabonh €0 HM,L{Ireferabskjt a0 €260 mM .| Thy sal@taad/or buffers are
enerated_durin n earl§ devel opnent _showed. t he

P flﬂ%vtfﬁ?ﬂve?%ﬁ@ ab{e 3pdiase Hertysdilire Karousdgorn apids Urofganic and
tvﬁm 3l é_lgo[iﬁﬂ%ﬁ méthE o% Qx'ﬁnl ORH ah(lhﬁgﬁi }f@#&}?ﬂég gﬁffgrs

om7to a pre erre target
t[x@@@ﬂj bd used pbyciveite, asihenite, ditnete daffers and tlhal.lﬂfeefn which case,
components nmay be added in an anount of at | east
safhiym, PeEsSTHR %P@F@I%PW@(?*‘U Sy apFUIH s al t s and/ or

[9669‘] er SAa‘FbﬁllgIQ z?élﬂ{ ’r@‘é %gxtnl 81%(1 \)C({m%g GERd %Qésﬁo %qg%ﬁirﬂ?zed

ved fr om i norg
KERE iied comtiibuteddIke f)lemaDgruct’C&b af meqyommm&aké kg

fgcqgtlagels ?}?e grgdgcqgi%?ig %ss%ggglleyr \?mform lyophilized cake which maintains
an open pore structure). Illustrative bulking agents include mannitol, glycine,
polyethylene glycol and sorbitol. The lyophilized formulations of the present
invention may contain such bulking agents

[00100] A preservative may be optionally added to the formulations herein to

reduce bactenial action. The addition of a preservative may, for example, facilitate the

production of a multi-use (multiple-dose) formulation.
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there can be used glycinate, carbonate, citrate
buffers and the like, in which case, sodium

pot assi um or anmoni um i ons can serve as counterion.
[0099] A "bul king agent” is a conmpound whi ch adds nass
to a lyophilized 25 m xture and contributes to the

i,cal~ st tyure of  the |l i1ized cake (e.q.
1B} ARG Sl L MRk RS S gp e e
inyophial igrddiegha tli‘é"te@;biréﬂiﬂ&tagés%d adhhiReAliodQRedule for a
structure). Illustrative bul king agents i ncl ude

FREAHICttEsRtmegity Epmexample Ityeedngrdratio oy €3I Adiglperovislih@)l range
he ophili zed foraul ations t he present invention

sy §é’yotﬂt%§p PV PR i o geasenes b0100] A

?ﬁ)f@ﬂr Vet iypRalBomRRi R dFANGHiYzcaddath b (HP% roduct i fisted in
ormul ations herein to reduce bacterral  action. THe

‘Babdé 1 bolowof a preservative may, for exanple,

facilitate the production of a nulti-use

(mul tiple-dose) formulation. -24 [00101] One skilled

in the art would select t f?ﬂﬁ nt of drug product to
be filed into a vial depgﬁxl nglion the required
dosage€ompdsitidmiofi iywiphilizednbaciept\280Mmervial) dPRepdduet
treat - caoncentratiaon of CTlLAA4l g
per \(GAMReAgNtr ange from 50 to 300 nyl himlunt gnglat)ablly
100 tj\babdemy vial. 5 [00102] A typicaleosposition o
| yophiNiilzRe niYashprRet drug product is 5%“ ed in Tablfle

1 beliayg; Comg Ton gph ed—abatacept
( 250r !f ‘“%bhf %ﬁdg?g; thodBade, Moyl TR I ne (rmivi al)

Abat aEEhRERO8IC \pl + ose npnohydrate 55%3 Sadi um
phosphRdEdssiddc  monoh drate 18. 1] Adi torpH 7.5
chl or iSedtumiBydgoxifligdr ochl ori ¢ Aci d Adj uAtjusotopH 7.55

aS0d| r oxi Adjust to pH 7.5 10 a includes a 5%
ggéﬂr“?‘%ylal%% 8?'er\ﬁ91§ff)f V’ﬁ‘ﬁé)&? & SS’VWWQ? | oss b These
bcﬂiw@_&ﬁﬂﬁ(ﬁleﬁfs%repﬁl%m in 1h8 aBﬁ\@cé%p LRGERafte e BiYRSt ance
sol ution [00103] A typical conposition of Iyophilized

Bel atacept drug product is listed in Table 2 bel ow.

[6&103] A typical composition of lyophilized Belatacept drug product is listed in
Table 2 below.

TABLE 2

Composition of lyophilized Belatacept 100mg/vial drug product
Component Amount/Vial (mg)®
Belatacept 110°

Sucrose 220
Sodium Phosphate Monobasic Monohydrate | 15.18
Sodium Chloride 2.55

IN Sodium Hydroxide Adjust to pH 7.5

IN Hydrochloric Acid Adjust to pH 7.5

* Each vial contains 10% overfill for vial, needle and syringe holdup of the

reconstituted solution.
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TABLE 2 Conposition of |yophilized Bel atacept
100ng/ vial drug product Conponent Amount/Vial (ng)a
Bel at acept |110a Sucrose 220 Sodi um Phosphate
Monobasi ¢ Monohydrate 15.18 Sodi um Chloride 2.55 IN
Sodi um Hydroxide Adjust to pH 7.5 [IN Hydrochloric

é@gﬁ l 7.5 a Each vial contains 10%
i J|r ?B’IopblllléPd d%éﬁ?@%ﬁ@ﬂtyﬁgylﬁbg‘lm@@egﬁs ¢amger. The

apd aduedxic foradnsitibirationtio W Hufnaa) aRdli4aRbm] €3 thd Sﬂ'eﬁarl—ﬁ&u ofa
aqueous carrier of interest herein is one
llﬁH@rfﬁae@atww@eylyaeb@mtm dlystrafiee difuritsriociudostedlefvaater for

d
B Gy TP b B o e
(¢.yqiobpHatabifred ballnep tstafié ¥QindisheBh SRm?,&J fuRd LS dfegtrrose

water for 5 injection (SWF), bacteriostatlic water
splyfiest i on (BWFl), a pH buf fered solution (e.g.

f t I al i ne sol ution,
Ll AT S A I A SR A
cOisEhREARh eithBES RPN blel Z59nfAEHSh W&?’d(;;lé F orf)@e Sodipm

current invention is constituted her er|
Ohdarigie Ihjoetiom USP iDmmgldSﬁ’st(tﬁVW )hd)l@/olﬁhlﬁ%dﬁﬁdwdwkapl(ﬂy

Chl.oride Injection, USP. During constitution, the
iS5 g I?W‘é‘é‘&*%ﬂﬂ%r cQlarlpsgisplutirasol ves providing a

[Ml@@LI Rei é%mgeﬁé I%hgsiegrelr?é ;?I%ch]ofﬁ}’eo Pgtlgrrl]t \}év?r}tlgﬁ is o

| yop rug uct nstan

caohistted totabdut Zﬁragiﬁﬂthﬂﬁrtg{xﬂrbf ¥itheh Sidilenty dr 164 Inf@¥ion, USP
Injection, USP (SWFI) or 0.9%

f
(§&§ )Lﬂlh%él\% gﬁhﬂ’é‘? &h]oé‘@telhéiﬁdl%ﬁsﬁﬁ e emmtcdmcémuon is further

ed t0 o
Al e phodud! {diEadatiofl by REn 1 BB RPET S 0 i
cmmie ilgjection, BSPL Ohe diigRd dﬁtgeprduuddtfmnjéw&] RNQAYSE 2h@T
ectl on is isotonic and suitable for adm nistration

S‘BS?‘ erfer adremeti@tipm by giteyengusonfi®onDur i ng early clini cal
[(ﬁﬁ“ﬂl 0 ﬁﬂ?rmg’ eahgechmcgls (ﬁeve otp(renden‘? %euct:oln(s) t%te%fsokl}{l%?lg Iof 1y%)§}(1j1hzed
drug product were found to be incompatible with disposable siliconized syringes,
which are commonly used for the preparation and administration of the parenteral
products. Specifically, the constituted drug product solution developed thread-like,
gelatinous particles when stored in these syringes for more than 10-15 minutes.
Further studies demonstrated that this incompatibility was due to the interaction of
drug product with silicone oil (dimethylsiloxane), which is used as a lubricant on
these syringes. The formation of these particles did not affect the potency of the drug
product solution over its use time. Silicone free syringes are preferably utilized for
drug product constitution and transfer of the constituted solutions from the vial to the
intravenous bag.

[00108]  Alternatively, a surfactant may be added to the formulation to reduce or
prevent the interaction of the constituted drug product with the siliconized syringe, for

example, in an amount sufficient thereof.
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drug product were found to be inconpatible with

di sposabl e siliconized syringes, 20 which are comonly
used for the preparation and adm nistration of the
parenteral products. Specifically, the constituted
drug product sol uti on devel oped thread-1ike,

articl when stored in these _syringes for
918N Rt B e sloctee podi lﬁ@forstbawOe@ha%mfgwaapees

frbhah-g hC%vltm&&B&ﬁHeHHéd dnusaae ofkg Jsfl Hgt eraction
of drug product with silicone oi T di yl3|loxane)
whi ch is used as a lubricant on 25 these syringes. The

or mat i on o ese particles did not affect the
artenot the Y&Pbﬁueﬁféﬂﬂ@kn§ﬁlutlon over its use

S feram

DRRD] o o8 B b Pl Pl 8 R infp v B Ching of

theﬁstrmtlaltteé(ﬂiuﬂleSoﬂthﬂﬂforflj’/é]ﬂihliﬂ&ﬁoﬂ|a@épticcﬁltrﬁﬁon filling in vials,
nt r avenous ba 00108] Alternatively, a sur f act ant

é‘l‘%f’f“’&e‘”% Hedl F%Zet efob?WbPrafqlbl’wveﬂ(b}’rlmidnleza@pnmppenng and
&*gﬁgnt the interaction of the constituted drug
p ct with the siliconized syringe, for exanple, in
[801 BTOU Bk adpleh 116 ke TV UBRFBO the BukadiGR L9k Iwﬁnh d Abatacept
recommended storage condition for the |yophil §
a\“érfif’iﬂt%ﬁepbﬁugst)m(mc@mezp@tl@?m thar ecormended s hel f

of Iea tion of t ]
DY) 75 EoRBF s B SR oD T Bhet Ry opked et i ug
d@h&dmt B ha Gl WesiRgl g
t he Fo#%ulatgd Bulﬁ Saﬂﬂ??gﬁﬁgg@Yﬁéggﬁqﬁﬁéggﬁgn[%Engﬂw
addéwmocf Ioprateciantothe nfikerd spaed ismonirallesl, at 26560 e6@inpg sviagtes
freeze- dr c anbe fol | owed by Iyophlllzatlon
‘%&“85‘&8 Fam0E iy e&’&kfg 180 ‘li’@effi {o ensurgyranaplete dissplytipyof the
&lebdg: WS
e oy G T PG AR Bl Gy P LB e
unier Feffidrabent tBupkratot atd oom Isgh: Y at ddakty3 Sedur@priét to
]fi qd grotein concentration so that the desired via
¥?ﬁ%l§?1“5ne can be kept constant. During the addition
(08115 OPTRE PéiAllted B SB146dn ﬁ%‘?%&aﬁaaﬁﬁ @{eg?%écﬁa*ue% héa’
Orpmso as to mnimze foamng in
ssmlmmtymf tlameTLM@mureeuleom Ectrﬁnﬂiat&s Bkt $ oditi s mw Be dterilized

pr ot ect ant thlnlb tg 20 mnutes._ The Fornul ated
“é%’ 80 B MHlipets Mgk ateriiag araiessess nrsetas prior {0

ﬂlﬁ@ﬁrﬁélylﬁﬁ] EReaLl i ght for at I|east 32 hours prior
I'yophi | ﬂon96&001131 The Fornul ated Bul k

[@HIM] i ofihé ﬁemtdrylﬁg Rydlakdlycted R ithis RMuBUE op@mBRABYn order to

have efficient sublimation and evaporation during the primary and secondary phases
of drying respectively, without compromising the product quality.

[00115]  To aid in rapid dissolution of the lyophilized powder and to prevent the
formation of excessive foam during constitution of the drug product, the lyophilized
vials are stoppered under 500 +100 microns chamber pressure at the end of the freeze-
drying cycle.

[00116]  One skilled in the art would be aware of the need to overfill the container
s0 as to compensate for vial, needle, syringe hold-up during preparation and injection.
For example, each vial of Abatacept drug product, 250mg/ml, contains a 5% overage

of drug product to account for reconstitution and withdrawal losses.
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sensitivity of the CTLA4l g nol ecul e. The Formnul at ed
Bul k Solution may be sterilized 20 using two 0.22-m
MIllipore MIIlipak(r) sterilizing grade filters in
series prior to filling in vials for |yophilization.
[001141 The freeze-drying cycle selected for this
product is optimzed in order to have efficient
sublimati on and evaporation during the primary and
ANSIaL, f.drving respectively, wthout
LGt om%‘fﬂl&%ﬁﬁg%@gﬁu‘é’* quality. 25 [00115] To aid in
[0GIA7Y dOss skilltd Pnthe bt il HRBSiLd ARG RAVESENANT Ah 9V
prevent the formation of excessive foam during
forsndatianfor B pefienthe nevduef fpwueutc throtiehdrympHThd Zeidnt has to
nalss are sto red er 500 100 m crons_chamber
i@ (%P PP RERL Gl herepiaiS et g Y pengion that may
16ORbAE aORehSls IdoREedulntl))@ RF Forﬁ‘@gitl{an Rt RSt NE
need to overfill the container SO as to conpensate
aginistergH at hemaelwonldsyer vangberfeficih tepsudhimipagenr epar at i on
@ﬁﬁ 1nj€cti n. For exanpl e, each vial of Abatacept
(WS ol subeutansgpadminisigtipniatiosagesvgmvethaieh peteidr ug
@ n [yt Mt and w t hdr awa
o G AT aralhf PR P B Pl DAt 100
m@rer skid) rephirenlevélepment ofifornthl&te0AntERhRions exceeding 100

i nc Qvenie ce of an IV formulation for the patient in
miglalibesruicral sl Volpe(cSweb dsy cambrgiven beffe $amite.. In

. ' -the.hpspital to recejye their
eGSR b S AP 5B Dol G5 bl o
highunolecdarsedigaspbaies, forﬁﬁlfftiblhrﬂék/ébbﬁenttﬁ@ie&@éﬂe@pgi@uctted to

0

éﬁlf adm ni stered at honme would be very beneficia
edlyate gleﬁgﬁepté}ftv_an[)w;pggerpt@pn thepolitmnetals stability of the liquid SC

fRAM RS AL Svenfiofiosage formwi th high protein

concentrations 1S desired. Treatnents with high doses

[0 19%0T €T Het S formiiBtils of heQBvent®nWnpekesdS ©Ir LAY i fecule at a

devel opnent of fornul ations at concentrations
PIOYER ERNOKBIrA DD afgt st ang/ml o carhleingtied Witk alsugar af stibBizing
be .qgi ven .th roytes.. . In order to
by Bl LR o PP o oot bredrivise o o
suR@RtSdbili AR ATRYEION TN @h aqhddlid cHRlcE Cith@ku MBI st ] i
fornmul ati on deveLopnegt st udi es meré%%ﬁﬁ ucf%%ﬁf%%§wmght
ragig of atleest d Hel pfotein to fgan aFhosisbibizaiippefitrablgeniph®/ed in an
ion state stability of the liquid SC 15 )
arﬁ%&rnrl%lf) g{e!ageﬁgha&tﬁ?thvgl.}wlhgéﬁtr?sg 1N . 98ty Hrklesicgble or unsuitable
fof: admiHiatakion vaf S¢ BRirlgavent {ar KU %a%ﬁﬁ?iﬁaf&?h 'de's““]%g
nol ecule at a protein concentration-of at [easSt %O
praggrably susrasonBiha &G formuliatibn magatsarcoaiprisé afd bi mbRMDF the
| evel s ref er.abl rotei.n concentration of at | east
coinéqgﬁﬁl?tﬁ]sapﬁecg ﬁ'ﬂg}l tﬁg& ngisting of buffering agents, surfactants, and
preservatives.
[00120]  The stability profile of the SC formulation was evaluated in presence of
various stabilizers including sugars, polysaccharides, amino acids, surfactants,
polymers, cyclodextrans, proteins, etc. Among all the excipients evaluated, sugars -
such as sucrose, mannitol and trehalose had a better stabilizing effect against the
formation of high molecular weight species.
[00121]  Examples V and VIII describe stability studies of SC Belatacept and

Abatacept drug product, respectively, in the presence of sucrose stored at various
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sugar at stabilizing levels, in an aqueous carrier.
The sugar is preferably in a weight 20 ratio of at
least 1:1.1 protein to sugar. The stabilizer is
preferably enployed in an anount no greater than that
mhich nay result in a viscosity undesirable or
faor adm nistratjon via SC.syringe. The
A T rarBub e arSadE i Ml ioueh moledrar ssigg species
wgﬁ%ﬁoreame G st MRk Ahd &Y,
nore of the m?on‘porllgﬂrglltls 1§e| ect eed C?%Ir%%?ﬁp&#ﬁg?%ﬁy&% HPLC)
evasiHriroglsfdemohsteats thyt thgetibility sfithe I TIAMUIg mAEGIH the SC
?res rvatives. ]ae' ﬁOl The Stabl|lt% roflle of the SC
RCARS) cedap A pieesncr At PrEsenela lé‘tzatIQﬂd?M igrpse was better
drisé&bse: bRRbUY vy cG ama
o %‘\ rssur . tanlts &Qlt‘?#tyneBrsdgecpgrl H]I%& cf%s SeroseiNas selected as

theatabilirer atet @tio Ana ngoxacﬂés dpbighuex Sthifili g Nk Bh@i @ésﬂﬁtr@(in aSC
Bg ars .such as sucrose, mannitol and trehal ose had a
gy Wikh §K¢9s51Ys RYPesoniaty- agai nst t he 30 formation of

U8R A0 5 S 8 BT l

Abaighe epib of raU&aﬂrloﬂ pdtein ke SRESSe] MefeYably Th 4 WEighl 1%?18 3¢ From
of sucrose stored at various -28 tenperatures for

VA3 t9Us> proEn frepuceris. maye irafsrabhisie 4 weihtyhtiorof etewk arl.4 protein
g&% species was nonitored using a

sta I'ty-indicating size exclusion chromatography
[0BE231PL @ necesseaY thel of%%ﬁ@l&%ﬂ%@%&ftﬁtaﬁdtd&%tof%he
stability of the LA4l g nolecule in
rhermaceaticaly 40§emﬂﬂaﬁelédmd/tq>r bm Phepeficedphasuweasally
Sta l,izati.o ucrose tter 5 at higher
Bk 58P TRE e, 16% retimnSoR sofedundrades,

0¢24]S e DR T8HRALESh &Svel r
?hatqpr ovi dgs opti mum ste O%H%lnt§ &%tét{]gﬁz{ofﬁ% diﬂ&rgg}?lr OduCt was
walied af aifingnompt pH e Ezamplee dbscpibed wabilitytsyndi¢sORitR 8T %T'zﬁacept

GRS Btsct Sl T bR Py asrbihe et adysied batween 7 to
PP Oiaﬁiflbstv%ré gﬁl(:&i;&a stbigiteLfihy dh% Jﬁodt’ﬁ:'t At n{oﬂ tb2d ¥ an
from 5 proteinto cr

ipershserin theyhigin nel qvsiay Inteigha spexiaafat adndails tf.l;nelp(ﬁnt@ uSinglarktability-
sucr ose. 0012 | f necgssar %}P the pH of the

R S e ppeiaPEY o HPLE) aﬁﬁ‘ér Hedsw ke sapmyended
s@&ﬁg‘@&ﬁmtﬁ)nafﬁ‘zd 20dho 51899%?‘ nt c];gl?%ag [he é%%f formation of HMW

pharmaceutically “acce e acl roc
spediek wiieebperebdaftad masths.i s sodi um hydr oxi de. 15

4] Durjng fornul ation devel opnent, the stability
[b&ﬁ c{,i[, fﬁrﬁ@&{?@ﬁtlmgea@ﬂm@w acpomameruprotindrvagant of

ng%%’é?gglr&e% ﬁ%% ﬁ{a rsciﬁ%lﬂ% ferlrjr%egf’a 1§ﬁl hce??ve\g%_feql-rﬁ@%étlon,
fusificaticat, dorg S,i)bhtﬂ@ée/ dﬂqu;ﬁrb(mtt betapeand dufifh sample analysis.

Deamidation is the loss of NH; from a protein forming a succinimide intermediate

that can undergo hydrolysis. The succinimide intermediate results in a 17 u mass
decrease of the parent peptide. The subsequent hydrolysis results in an 18 u mass -
increase. Isolation of the succinimide intermediate is difficult due to instability under
aqueous conditions. As such, deamidation is typically detectable as 1 u mass increase.
Deamidation of an asparagine results in either aspartic or isoaspartic acid. The

parameters affecting the rate of deamidation include pH, temperature, solvent
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8.2, sanples were placed on stability and the drug
product was nonitored for an increase in the high

nol ecul ar wei ght species at various tine points using

a stability 20 indicating size-exclusion

chromat ogr aphy (SE-HPLC) assay. Under the recommended

d?tor ag g?}" |t| on of E 8C, no significant changes in
HECtp G FonSTAnt I gRIGS PR GT RMASCRISBES decalpel ¥PHEE coRigrmation

aﬁﬁttﬁflal% SYFH%F@ THE A hcildte &iﬁjés a\'(;j%@eﬁtq? %%grr? gatde ?P de chain
deam dation 1s a common product varian

afifedt qranidstion rothat Ghypand®ee Gslladeing B Alsa inprotdh ls&ﬁmnces results in

clarification, 25 purification, drug

arvest/cel |
agH%lé‘i’éFﬁféPtﬁHM}’gtoﬂP%‘Blﬁéﬂo%tor age and duri ng sanpl e

Si t f NH3 f . .
pr ot% 2 e(l)lgrﬁ}]ﬁ{[:gq%oogag s%al‘é g%blll?i? dies avil%gtegt tg?th fimg}%tlxon will
eum:earrgferdmyd fek)Sif She @adé HRGHINE Ml thektHidaf DB GhdHiIR using the SC
results in a 17 u mass decrease of the parent

abé‘ﬁ?"rpél sormpasion g pHgli&nThhdata ot six monthssuidesbath 2687 C181dR5°C

B0% T B F LA BB ST P g enapon
aagH@owserp@mbarrédat@&he é@ abhiabept @ﬁﬁﬁk%@ﬁl{% i Bx ;H%:&ﬁt h¥d x11

detectable as 1 u mass i ncrease.” Deam dation o
dﬁ%@ﬁé@ioﬁ%OW@s}@ﬂlelp;H stndies ddsegned speavaluate deaniidatimpiardd drug

Th ff h t f
efiEh P risHOR B e e ke ittt e, solvent - 29
[0b1Q|7FCt Th&a&@]{)}ﬁﬁl@% rah @Ot ‘5@ 'aglré(;bro@ﬁét néafréfm%et%tée Dfferably

| ocal pol ypeptide confornmatio
6§Dﬂ&meprefﬂeblaMtnd 2aci d resi dues adj acent to Asn in

i de chain ffect deani dation rates. and
[@2'38 “cﬂ}ihoﬂ’ﬁr a1peals Hiejsaltperofen comgeranéemay be enigeé inan

afﬁholﬂhtg(;}jeart le%%'ts gJ'réﬂartaK 3;(: 9 -0 ag/Pt'h?éanIt a{iﬁgr gl%;fer%%rgt

Pr el |mnary tory I'es sug
phkmtacdlﬁmailyi ad:aepmblu dnld aredabed ffopd edrgiis &nbeuakRls Qxfnofg'a&c and

E&?&tcﬁ oG Ripiner et Qggmr?ntesziﬁﬁg@gtsgﬁcaﬁéésggaté buffers, there
g{, Gscedys%gxt[at@ %%ﬁgﬁaé C;:dt?%}g bR a%%i theOh@ i Er % cas ﬁ(\ége ium,

enal Ion was | ower

phtagshﬁm oramnpjﬂnanmrcaﬁ@érpaaedodmertdhe SC abat acept
nples I X and Xl 10 descri be

sampl e at pH 7. 8.
[‘Pﬂalng} atBramnle YId dsw@%@w@ﬁe@eﬁﬁb@ﬁ@ﬂsﬁ@gﬁm Hhatecept SC drug

PSR SV B et BB Bult BasPen Silge”
phesphhte®uer atrpky7 520 d0Ghg /e, &Ha@meﬁt drﬁ% ?rodﬁéted‘o%é}maﬁon
to 7.8, nore greferably 6 to 28] I n anot her

I\/ggg@@f the;highes Hpffering capaeitysef Wm@tmﬁfdg effachddattempH
oo BRI Bl A b5 p e T 20 10 7 200
[eoagept am&aqﬂg&:s&faﬁiéil%'f int&€stiHeRith YW re QMR K RPMEr AL S cally
ac(,clegt%lr) ea(gellfg ar?(? non-toxic for administration to a human) and is useful for the

preparation of a liquid formulation. Illustrative carriers include sterile water for
injection (SWFI), bacteriostatic water for injection (BWFI), a pH buffered solution
(e.g. phosphate-buffered saline), sterile saling: solution, Ringer’s solution or dextrose

solution.
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organic) with "base form ng" netals or amnes. In

addition to phosphate buffers, there can be used

gl ycinate, carbonate, citrate buffers and the like, in

whi ch case, sodium potassium or anmoni umions can

serve as counterion. 20 [00129] Exanple VIII describes
g ffect of buffer strength on Abatacept SC drug .

HB dllt A BresevRiYs M ke prifanally pddedgo i fohprleHansherein to

@anz@t;acsafzgg(g@gégge Ao 0SB LRS! 1 lexRIpIE; Pacthate he

mﬂeamroﬂahﬁulhng;bemummé @édeN GorimPAoht y of 10nmM
F %hate buffer offered better pH control of the
| atA%HS%Fﬁﬁl&V’é‘@jthedymwdfdtw pro@éct] e CI]Adpenolecule is

AIERNTIE B 0Bt 0 ST i tbcbin TG L Plsthess bigh silicone
adm-rﬂlvﬁsﬁb‘laba@lﬂultaﬁés atheﬂéaymnn%{girhb %aHéﬁthm‘ié?ﬁgaE h@one free

preparation of a liquid for tion [ustr
wamgeser Ehe $e Iﬁm‘mﬂ@toerrna)eomndiy Gaomprisenj sacfhétant t6 qsvwem

acterio, er f.or ect (BWFI), a pH
%{I}P i \ggﬂ‘ftﬁa 2’(t%S '3 pr??ﬁ}&?&fjéﬁlé?obﬁf fered saline),
¢33)| € Exahpli8 8 r Xt
F)U SO]| oE on'p@g %&VHPH@SC&{&% efi?:%t:@rsy%flﬁagntg guc(}ilb Pol3Sibate
&b@ncbhﬂbntaynqd@é @nttlee $d11m1d1mtarhﬂx@tdfhalataquma abfacdpediize
rial ac The %ddl tion of a preservative may,

I?r8§“03»€8ﬂ°€f>‘é a?é‘fil § vay lound that girgtasts g n@*fhaeze@mefﬁectmhe
el

R e CPERARRSHPH B30 SRR S RElEET L Pplamer

B& chre epaltatbd endhislvosdentragdieof o thgnd tt@Behad/fhl, preferable 8
es that, it interacts with silicone to form

‘9 %‘?l B Bﬂ?f{]"ioéﬁlaéﬁ%ate torrspemy theisiticonarlatpd prticuletet fotnpation

ilthd fofhiQiish! i cone free syringes. The SC fornul ation

may optionally conprise a surfactant to prevent

0013wt i Anypifcah/aosnﬂaismonwfbu@mhégtw dig PFRRBNGES %g/ml (100

g} one [00133] Exanples V and VIII describe th

TBE/V IO drig Produetds pravideddndiables ®iewsorbate 10 80 and

Pol oxaner 188 on the solution stability of bel atacept

and abat acept drug product, respectively, and it was

found that surfactants di gABYEBave an effect on the

stability of the CTLA4lg nolecule in a SC fornul ati on.

Di f fepappsitiay of E%elﬂtaqnpt g@aimg prodactyilemeiml (140 aalz/sial)

t he lﬂlbcnllatllun of —from4—rgrr—to—S—rg '
pr ef ngn s found to he ;(ﬁfai)mtémgbnal)

pr evesdelatanepsi | i cone rel ated particulld#6.0f or mati on [L5
i n theutwserul ati on. [00134] A typicall 100aposition of
bel atj PorpameL188 ug product, 125 ng/ ni| g{gk00

Sodium phosphate monobasic, monohydrate | 0.371

Sodium phosphate dibasic, anhydrous 1.193

Water for Injection g.s. to 1.12 ml

d Includes 40% overfill for Vial, Needle, Syringe loss

[00135] A typical composition of abatacept SC drug product, 125 mg/ml (125 |
mg/vial) is provided in Table 4 below.
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ng/vial) drug product is provided in Table 3 bel ow.
TABLE 3 + 20 Conposition of Bel atacept SC drug
product, 125 ng/m (100 ng/vial) Conponent . Anount
(mg/vial)b Belatacept 140.0 Sucrose 190.4 Pol oxaner
188 8. 96 Sodi um phosphate nonobasi c, nonohydrate 0. 371
Sodi um phosphat e di basic, anhydrous 1.193 Water for
Injection s. to 1.12 m Eddes 40% overfill for

d4
. 3 .
comeet Pranon PGSt ar e ek PR o pgviad
(125 | @@hpdeh) i1s provided in Tabl e 4 @ﬁbf?ﬂi’(q@vlaﬁl

TABLE /f'ba tOSI Ul Oﬂ of _AbataceptSC€ |1 prooutet; zZD
ng/ n| I 1290 IIHI VI Cll } CJCllpun\,nt Am” ”“/W—aj—\
Abat 3 0s 38  Pol oxaner 2]3§8 11.2 Sodium

phospHolexamendBBsi ¢, nonohydrate 0. 20 11Sbdi um .
phos pHedemnd phesphate nanobealiqusonbh$draddatier.2d or | nj ecti o
9. s. |tSediumd phidsphékeldittekied@mydRiover fillf3dor Viar,

Needl| ewa@yfdrqggcﬁ&ss 5 [UUlsbJ A typl ggag &? li or
of abatacept SCdrug product; 125 ng/rm lilcu into a

‘dyelindeei0s oporillifdedial INEahY, 8yBndeabew. TABLE 5
Conposition of Abatacept e drug product, 125 ng/m
(125 ng/syringe) Conponent Anount (ng/syringe)

=)

S e 0 |
[(%Jl%t ?CeRttyplca CO%UP%EI%OH o%abatacept SC drug product, 125 mg/ml filed into
a syringe is provided in Table 5 below.

TABLE 5
Composition of Abatacept SC drug product, 125 mg/ml (125 mg/syringe)

Component Amount (mg/syringe)
Abatacept 125

Sucrose 170

Poloxamer 188 8.0

Sodium phosphate monobasic, monohydrate | 0.143

Sodium phosphate dibasic, anhydrous 0.971

Water for Injection g.s. to 1. ml

[00137] The recommended storage condition for the SC formulation is from 2-8 °C
with a recommended shelf life of at least 12 months.

[00138]  The density of the abatacept SC drug product and the matching placebo
was determined at ambient temperature using the Mettler-Toledo densitometer.
Measurements were performed using 5-mL samples in triplicates. The density of the
abatacept SC formulation was found to be 1.1 g/cc and that of the placebo product
was found to be 1.065 g/cc. Typically, the density of a SC CTLAA4lIg formulation is
about 1.0 g/cc to about 1.2 g/cc, preferably about 1.0 g/cc to about 1.15 g/cc, more
preferably about 1.095 g/cc to about 1.105 g/éc.

[00139]  The viscosity of the abatacept SC formulation was determined using the

Brookfield rheometer at ambient temperature. A reference standard of 9.3 cps was
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Pol oxanmer 188 8.0 Sodi um phosphat e nonobasi c, nonoh
drate 0.143 Sodi um phosphate di basic, anh drous 0.971
Water for Injection g.s. to 1. m 10 100137] The
recommended storage condition for the SC fornul ati on
is from2-8 C with a recommended shelf |ife of at

h 381 Th of the abatace
B BB 45
sl Rlepi d@deiatiBf W8 TouddabRe r1§t1uj E‘% J{ﬁe r?E! ,te[he viscosity of a SC

Mettl er-Tol edo densitoneter.

oL Adigriedmukiting a612ﬂ_mg&mpllseﬂ)ouﬂ9 td aboht ZAERS pre_féir@bly about 9 to
|1yof t he tacept. SC fornul ation was found to

%é’ %CEE/ BOTe REpl ?fﬁ}g\b’ laftofl\?@tdﬁé?%bo product was found

(9189, 5 PSS SRRt DS RRA bl B on vas
geastiredousifged edpoy padsatt mbtfddy/ TR dat sABAUhatkht é&x&ﬁﬁ&txons of 125
nor e Er ef erably about 1.095 g/cc to about 1.105 g/cc.

mg/mlpd egqnqinbty\nfgb@tgmpy Sefforrhdatadrais 436t 255C

PREBR L B TRy B4 PE S sesbenaTanaaaamemt

i@fabSutD 50N 0 Mok 8 s
S350 0 U0 IO ST o

BRsdeabO, owme preferally ahowters Ofto abxht 860 hf!)s%’(kglﬂz@ pS.
Typically, the viscosity of a SC CILA4lg fornul ation
at 125 ng/niL is about 9 to about 20 cps, preferably

p,% nore preferably 12 to about
g%zt%ﬂ&th@@@J?o@n%Pg ity of SC abatacept drug

[}Qﬂb‘tll]ct Tan dhaphfecabingipoocest ddvicpedvds SOTRAGUIEENYSipRE]IIR
ressure nethod. The data show t hat at

IBB‘ﬂcYESn qng{quaﬂlgg&ntl&%ar g svrtactaple followsd dtyiasgptisfsterile filiration

AT RoR o EaTHhes, ARicB NP er Fp y dolgiondhydty ¢
G‘mhm@e)aan(bamnad:ntmﬁBn miﬁﬂﬂig subﬁarﬂb@@ing%ﬁ Qxlt?ﬂil@ﬁﬂ#i ur300

k O, f bl bout 700 to about 800 10
TBR K SEB Enpfoh s ket tye mporfac o e 6 dwlatgopt and
AbB40e gglﬁgcpm A EPL Eét%sf’f the SC Formul ati on [00141]

The turing p oces devel oped for SC

[DOT43)| aOnerkilley i ﬁla|ahywoulﬂ ¥ohwes FIRPREAT BGerMitihe container
sugar and surfactant, followed by aseptic sterile

spiaf £¢ eqmpsmsate foraviel, neqdia, ﬁﬂmgﬁ’t}@l g dwring plfsyarr atgreand injection.
I tafiltration ffer exc
angkégg@% e%‘t“%i?) S’gﬁggf) P%mg sdu é&séﬂ%oép%féﬁeﬂ g fac Vgl
ligtd fbmlilatiod toatcodhttfor withdrawal losses and guarantee that 0.8 ml of the

solution containing 100mg of belatacept drug product can be withdrawn from the vial.

Liquid Formulation

[00144] IV formulations may be the preferred administration route in particular
instances, such as when a patient is in the hospital after transplantation receiving all
drugs via the IV route. One skilled in the art would recognize the disadvantages and
risks of a lyophilized formulation for both thc manufacturer and the health care
professional, respectively. The risks and disadvantages to the health care professional

associated with reconstitution can include contamination, foaming and product loss as
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[00142] Exanples | and Il describe the manufacture of
the SC Bel atacept and Abatacept, drug products,

respectively. [00143] One skilled in the art would be
aware of the need to overfill the container 20 so as

to conpensate for vial, needle, syringe hold-up during
For exanpl e, a 40% over age

‘grﬁgabaﬁ'on andfinge%tion. _
61 8 DG SR fissiondl bitme Feauaad g pspasdhe I Mrmylation

1 G i ; i losse
MRl B3 Py pBlen AU PSR,
deo®agpd bly rombeing deptyophiligationGeipcds aqamif@cmﬁﬂ\i}bpkroawa. fanogn
the vial. 25 Ljquid Fornulation H00144] IV
thesF ReAsaRs 6 sulfigipnpmotikationrtadesiged ligyid fermuletion 6 IVowee

' rtd [ S en atient is in
(OPBRC Do AR RSBy 5 iRl RRg Eputafion fha
vebuldyminticathe h@phiVize® diug. prédet aftéd the Girdt RoAdMutdnt o WHbRin
recogni ze the di sadvantages and risks of a
CPWE%P‘P?%%P@B? #amg(mlodhe purchase lighsl formulation woetd thaal be

f [ I ively. Th
o B ) B PR R B and 16

wWitho§. %S odnah ChisieRahRESSh, Wby @eaRsiu Lt i)fﬂ?es%%al at time of
i ncl ude contam nation, foam ng and product |oss as

usg Thedilpted feugpratiudt fomingechowfsasatovicand suitable for edmitieghtion
b %upgegq{e he IV fornulation. Additionally, the

hut&ct Urer™ S cost's in equi pnent and enpl oyee time
[Ba6Pe ALBRERISEHNY, 16@%%%&1‘?@ o'flﬁaﬁia' fobARatL 1858 Pssue
of a manufacturing process. | of these reasons are

feypirptieini dang prosiuctsain omlet © @eimg nhaloni Getirtstilsi s fat JohAion
uid fornul ation

f I.V use. 0145] .The . ferred I|i
e o Bl il erreq Tigu d tormtatver
wehEcdn8RBY {d &athatd g sPLAGY gttateasftzlb?ltritlytol?’?hef llicgﬁé gcbrgalhlation of the

_constitution to a protein concentration
ir¥Snggmyi . The purchased liquid fornulation would then

urfher djiluted to the desired drug product
[®gﬂZLnt it Fopmlaien of theriavengiomgpmprised thh CJLg9Alg molecule

W ' | 13 1,0, . the health care

BT fcEft o P e i B 4 i g o

stpbibidingflevieby; pief¢rablliaoleasts 5i gl nh combrhatith (vadlSsubQr at
dministration by intravenous infusion. [00146] As

sty lgléle?g B¢ I\ AuePE e Rrefersbly the yugst i inquivelght ratio of at

r0 [: ' ' . f of.ei n, dr r oduct s
PRSP T TP e B A B S o
swndsat Tha ligaigdbnnilafief fay bR coinphsdbnd B 864! Fih N&In¥nents

peci es, fornul ati on devel opnent studies 15 were

setestrdliEea dhe st soasivingofbhEedng agdntm sefatants tabprdseryatifes.
R g0 B BT e Lol et
in@RAghtrali®be&tbAst 1:1 protein to sucrose, preferably in a wei ght ratio of from
1:2to 1:10 protein to sucrose, more preferably in a weight ratio of about 1:2 protein to
sucrose.

[00149]  If necessary, the pH of the formulation is set by addition of a
pharmaceutically acceptable acid and/or base; The preferred pharmaceutically
acceptable acid is hydrochloric acid. The preferred base is sodium hydroxide.

[00150]  During formulation development, the stability of the liquid drug product

was studied at a target pH of 7.5. Example VII describes stability studies with liquid
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at a protein concentration of at least 20 ng/m in
conbination wth a sugar at stabilizing |evels,
preferably at least 25 nmg/m in conbination with a
sugar at 20 stabilizing level in an aqueous carrier.
Preferably the sugar is in a weight ratio of at |east

: tel ugar ., The.sygar. i r ef er abl .
BBy 5 Sl BEELE T epativrd o
1.6y salpddsi vote PRYCed®bs SrabilitPiidcEe QAR RHIWR Was RonitBfed for an
conponents selected fromthe |ist consisting of

iparepser inrike high madecudarfeagtt speass anariprsdBee painisussig a stability-

1 00148] .The anount, of sucros for stabi]ization
R e B e OaRee oy CBRD 25 Gl fcommended
Abrab@asiditionlofreodoel o El%nﬁi&ﬁﬁ%ﬁn%égriﬁt}%rrﬁgl&f fbihafion of HMW
wei ght ratio of from I:2 to 1:10 protein to sucrose,
Jpoties peefabseyed. i n a wei ght ratio of about 1:2 protein

ucrose,. .[00149] If necessary, the pH of the
@gﬁﬂﬁl at? 6‘%‘4‘&" A8 a%\%idﬁ?faﬁiaﬂ%’/n and ﬁ?g’f’%@w’t are pradyct
j . f .
i e LR T

phar maceut | ca e acl § of I €

QAan fekatiFhepupifieh o, ddidhabetanc/ dog proddey stoese ded dl@RlSddple
[ n devel opnent, the stability of the

Dumgffrr.rulajio n ) Yl .
qn?[%'ﬁlisdp KREYNgsY spqeatory\gale stabiditesiudies spagast deat dpanightion will
I ' LLity studies Wt o
St ARERLS SRERABER SBR ML ER g o
orfiR6bi(Ydi30) frakiihuira) ardinthpHraddsentiod S¥iB @xEd réfefence levels for

agrrgl es were placed on st abi Iita/ and the drug product
& s Dol £ 6rtes nighoddron brdowe seed6% majs band miniiuse)dt a4 months

_ . : e o . a
AN bERBELER R 01 1 WIS P B,

1o ok bofS) (s@sS@ W ata WBER) shde 1@ BRITARNIRarRidatliof ARS8 in the
condition of 2-8C, no significant changes in the rate

fgrmylationstaf she vvenipap desisasss as thearte obibs dervmdating 16 Wierddn
i | i dean. dat i fr t at |
(G66521, oan feRPRPRAT R [TRTIEE0 4R BRI iTETT RS Sy

pRefetablydsitd NG, therfePréreabiyodio har vest / cel |
clarification, purification, drug substance/ drug

lBQb’il%ct Irsmﬂlaﬁg Ssmmﬁ thiuralts gT @dfqmcerrmnmﬂny;é bs added in an
ol bt .
ol AL R0 G orpeiB ) 290 bl TheGAE angpP Bdees are

dcd@ticmpRt &s rg %4 F -
PReRhd e (0 3 O@g;i %ﬁﬁ%& gﬂgve?r%?ﬁ? ?’g(gl}ére%ﬁ‘%gtﬁuag‘rﬁg {ifBfanic and

osgene® ovithe fhapeformingd\edtals boamineh.dn 0SitiIPAGEph@phaterbufiad; there
w the 96% nma at 24 nont hs

dyop_ bel ow [.or. bhand m ni rum : i
cal I[)ﬁgse[%r%y%%qt%tc 8).86??2%%?3 %u?fg{s aﬁaltlye ]515e, gt which cage, sodium,
pdta@SumlHathrh sl iblad sdref@EOMi@idons (see SC data

above) show that the rate of deam élat ion found in the
[0OISHI| aThompieots ¢anaer afirtatesidierde ¢y @aselsica s fhaematduéally

t he fb?rgm ations is lLowered. . )
acceptable (sate and non-toxic for administration to a human) and is useful for the
preparation of a liquid formulation. Illustrative carriers include sterile water for
injection (SWFI), bacteriostatic water for injection (BWFI), a pH buffered solution
(e.g. phosphate-buffered saline), sterile saline solution, Ringer’s solution or dextrose

solution.
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[ 001521 The acceptabl.e pH range for the Iiquid drug
product is from6 to 8 preferably 6 to 7.8, nore

- preferably 6 to 7.2. [00153] In another aspect, the

salts or buffer conmponents may be added in an 20
amount of at |east about 10 mM preferably 10 - 200
he salts and/or buffers are pharnaceutically :
[Mt abl RECSERpty e @naydis QPélérniPlbb%dd@é e wéommrmemn to
f "bhase -
S eLaaia £l MRl el AR s ot e o e the
;bedumeﬁioﬁhytmlﬂilaltsce(mﬂﬂﬁl%mta)eﬁonﬁhlaﬁ@ﬁe buffers and the
|ike, in which case, sodium potassium or anmoni um
[IALEIP aﬁsgieﬁcweésvx@dbﬁb@phxbwed GRig[rO0dE4 [thaT6F Ladiemotecule is
er es rein js. on

b1 i BED Rl iBdat e it tebat iptseacss with slicone
té’l@dﬂd WiSiblepdr@dul ites, %éﬁéﬁ(}ﬂ%ltﬁﬁqm §ea%%fa1%| rBféEsJ)ﬁ‘aq to utilizing
preparation of a liquid formulation (RSt rati
sdgpp¢ Eee syrmgesidEhsliquid femdatan thay optionpkte tmrﬁpn:(eSNb‘ﬂrﬂactant to
bact [ ost ati er fo ection

Ut {O ?1{ 1 P(aétl Eatf)#ﬂé‘ﬁ??ﬁf‘%e ‘l%f%?ﬂlfcém@d sal i ne)

6087y | easitA] s
0 ahl ut 2*%: -§éﬂ’°oo‘b§%f BReDR g F P bR, 20 P50
nagzit/nabrdathg produdesiptovidelién Tabledl teldvons herein to reduce
bacterial action. The addition of a preservative may,

for exanple, facilitate the production of a nulti-use

(multiple-dose) fornulatigR I[E? 1561 As discussed with
the lyophilized drug pr oducg3 e CTLA4lIg nolecule is

5 i Gomuppsitiohlof Bbiztthcéialt ﬂlqﬁﬂﬂﬂrlfgopkﬁﬂubﬂ 29tRSHA (50 mg/vial)

Syl‘l — it interacts with sjilicone to form
Vi si mpgpentcu| at es, thereby |intindmdeth@ad/vial)car e
prof eBelatmvapt to utilizing silicone fingg syringes. e

i quit dué@Edrul ati on may optionalTy €O Qbse a
sur f ‘igB&lﬂm Aﬁ}ﬁ)spﬁ)a{tg}ﬁ%ﬂbbasﬁ‘)c r'nb(l),ln'o %}'/H;@tg ik B'Ax; 271

part 1 Jpresence —CoRe- A
t ypi :§Pd1851§tg 49 on_of Rn‘_ai;:mpnt ||ml 8 drllﬂ productt
|

20 nyfdrach cami mg/ vial) drug prodlidtdjuss topldvi ded
Tabl &Sedigal iydroXid8LE 6 Conposition of Aphsatapid Tt 5
[iqu &Vajlcnfgrhnmﬂmnt 20 mg/ M (250 mylgwi & D3 m,;:on'pon nt

3 n Bel af acept 260 Sucrose 520 Sodium
ﬁﬁngglﬁ g@@%h%ﬁ%% needlssmd gyarge lesses  Sodi um chl ori de
15. 3

[00158]  The recommended storage condition for the liquid formulation is from 2-8

n

°C with a recommended shelf life at least 12 months.

Preparation of the Liquid Formulation

[00159]  The liquid drug product manufacturing process typically involves
compounding with sugar and optionally surfactant followed by aseptic filtration and
filling in vials, stoppering and capping.

[00160] The Formulated Bulk Solution is typically set at a fixed protein
concentration so that the desired vial fill volume can be kept constant. During the
addition of sugar to drug substance, the mixer speed is controlled at 250 +50 Ipm so

as to minimize foaming in the batching solution and to ensure complete dissolution of
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Hydrochloric acid Adjust to pH 7.5 Sodi um hydroxi de
Adjust to pH 7.5 Water for Injection g.s. to 13 nl a
i ncludes 4%overfill for vial, needle and syringe

| osses 15 [001581 The recommended storage condition
for the liquid fornulation is from2-8 Cwth a
%gconnen ed heé@ l.ife at least 12 nonths. Preparation

St | FRIPEET oﬁh%qmgb@ulk@lwwaa bgrsigged under
P YgIGH romfr@ga%rb 384 PS¢ ﬁgﬁ‘t by R l?% by hbl;;%g’ fo filling.

conmpoundi ng wth sugar and Optiona sur

F0011 6 Hwe d’heyBudls Sphuition fig hdtrta’(rrllﬁzﬂlm&lhzfed ldut @ghdan séﬁsﬁlv@ty of the
t oppering and_ca pln [00160] The Formul ated Bul k

é@#ﬁf‘igolﬁOPegulﬁyEbfc pkySodwtongnaybe stemkizedrusing tio 0.22-pm

d.
OmpERNRLLAL Tl eade ARES SclaPr lhfpd GuglR. co"
[B0W62]S UlTsicaRilied ih e aFt wemdmré 6f e AbEDPlo! Rl th%%@ntamer
50 rpmso as to minimze foam ng in the hatching

RS0 |cempmtet fgr ek weedle.iyphee koldivpshiring ipospasition-aBé injection.

th to 20 For at ed Bul k
LR ol U DBl PR 20 s i edb Gpetins
a4, dv@ lof @Rtg Producito ARB8Ht B redOMktiSutdn! a‘ﬂﬁ v&tllﬁldfré\*/%l'l&g e5.
[00161[ The Bul'k Solution is not termnally sterilize

due to heat sensitivity of the CTLA4Ig nolecule. The
ul. k Solutio be sterilized using two 0.22-m5
‘%ﬂ“’fljfsp‘gjl\z{ Falc'ﬁék(r) sterilizing grade filters in
S 1
POIERS B e o Do 03508 SO 1

rrovided which wotaass the dnrg’medls:ahmd preferyblgiprovidg dh®ructions for its
reparation and injection. For

' .hol ( '
‘%é;tlgqg%lggé)gﬂmyp létrulég ggp%eéééﬁﬂtaﬂ}e&ggwg%&@ptalr@@ include, for
Shipte, 68RAT0/ME Aing SORU TR Bibed THEDUEERAT D e Filkd from a

product t o ‘account reconstituti on and
Vapsted. mderids suabl s plat, fiatvfoaadidale [ 001631 | n anot her

e A R
égg(%ﬁf(?@kt%{ ol Qxl?tgf?ér fn@? M(H&% 8 pg‘ctlo% for%éc'conytstutl a dé use.
artic manut act ur e’ conpr a con ner %}Jll% ol k<]

Ioorkanples theilabel nag indicite tat ﬂpeaﬁﬂiﬁml bﬂﬁtﬁ&é}’ﬁd i ;b&uct is to be

ringes and test tubes. The contai ner be forned
dfs 1:{‘6% 19 Profgin; copgenatipng %Srdea%beé@bﬁv%"hg Mb@ mayp [fiargher ¢ndieate

tHRUAL §€ formulation is useful or intended for subcutaneous administration. The
container holding the formulation may be a multi-use vial, which allows for repeat
administrations (e.g. from 2-6 administrations) of, for example, the subcutaneous
formulation. Alternatively, the container may be a pre-filled syringe containing, for
example, the subcutaneous formulation.

[00165]  The article of manufacture may further comprise a second container
comprising, for example, a suitable carrier for the lyophilized formulation.

[00166] The article of manufacture may further include other materials desirable
from a commercial and user standpoint, including other buffers, diluents, filters,
needles, syringes, and package inserts with iﬁstructions for use.

[00167]  Silicone free syringes are preferably utilized for surfactant free drug

product, such as upon reconstitution of lyophilized drug product and/or transfer of the

-37 -




10

15

20

25

30

1001641 The contai ner holds the |yophilized or liquid
formul ati ons. The | abel on, or associated with, the
container may indicate directions for reconstitution
and/ or use. For exanple, the |abel may indicate that
the 25ng/ M bel atacept drug product is to be 20

diluted to protein concentrations as descri bed above.
seiiopaBem thay ¥ (¢ theantravisapushag andwmey beieo-gekaged with the drug
Iﬁgiﬂybﬂ;ion is useful or intended for subcutaneous

adm ni stration. The container holding the formulation
may be a nmulti-use vial, which allows for repeat

adm nistrations (e.g. from2-6 adm nistrations) of,

Methods affse, the subcutaneous formul ati on.
nat. vel the cont.ai.ner may be re-filled
(B0 e T Rt SRR RS E ey P P RSk e amensine
S?Qélﬂl&i Rh$cQlor t(ﬂl@l@ﬁ@i%dﬂiﬁm&fo}ﬂpqsﬁlgoidﬂﬁ@féﬁﬂg LH 'éﬁe&?% amount
urther conprise a second container conprrsing, ftor
of sherfpl eA4 kg molecalb fernudatidne of flerinvdmiohy dpparticaledembodiments,

formul ation. [00166] The.arti cl f nuf act ure my
iR DR AReRS e T B DA pHaB € LA BRFvE coll
IOFRORGA it @TB0USI886-pbARAPAURE 1n h RGHII DG SLISE T cell

buffers, diluents, filters, 30 needles, syringés, and
ipaekage dra sditiedwilhiminesysten tdieases fisrludes but 4r@ 3B ited to,

Silicone free syringes are preferably utilized for

aE‘iS’:“f‘%P%Hlse?SF%éx’a‘?‘H@Pf% gatieg diseageth 2ad sigfoglated disorders.
' (o0 Qf [ . r and/ or
P oL AR FE8 S Sd o CEL S RiteClie
formul @tioan ol thebiageraiod toreggubite T el attkiag®shsWrithihe D S48 d/or
roduct _vial. Methods of Use 5 1001681 The present
iRPePRsi IS Gellp-+ hsamples of get-ralatedotiscasasiinelndagrafi yersusrhoms
' SES r induction c ri.si.n

T FRSE Rl o} B SRR O o R BB Gon, o in the
imndplcgenibftolevdinte), dinnning diforddieadsbvigtell vaih grh tRAH AL A

enbodi ments, ~the immune system di seases are nedi ated
rggCtioppEIrons APisFanT PR UssyS of Felbaliee|or xenqgrafisattciushieg solidh

/ |t [ n a further enbaodi nent, T .

ofggfip EB RIRE MaleleS, 1 loBotct et E e | SRt Bprofifeative
dieses frfudeNbltutenotiimhitad 1, pdkiabis T L&A YhPphonRUTREMIMRE

di seases, immunoproliferative di seases, and
hympioplasts loukem; dsHedpsangioteisis Tred Nyniphemapianggn lymphocytic

T A, L 5 ST BT B s

1ons o el
néphridisi HdshingotWistthyrbidet Qrar}aﬁ%&fema?@gﬁfeg’%géaisééZ)emicious

cel |'s. Exanples of graft-related diseéases inclu
apgRipL aujipgneRisphicTagiridie ad edis@sbiseqse, djabetessUely. asulimy
resylt frombope.marrqw. transplantation, or .in the
arnedr Aol wefids Dred distefi it cerndis s Bendeares
mWadther34 gfabvist pNPRbA RO disease, sympathetic ophthalmia, autoimmune

uveitis, multiple sclerosis, autoimmune hemolytic anemia, idiopathic

thrombocytopenia, primary biliary cirrhosis, chronic action hepatitis, ulceratis colitis,
Sjogren’s syndrome, theumatic diseases (e.g., rheumatoid arthritis), polymyositis, -
scleroderma, and mixed connective tissue disease.

[00169]  The present invention further provides a method for inhibiting solid organ
and/or tissue transplant rejections by a subject, the subject being a recepient of

transplant tissue. Typically, in tissue transplants, rejection of the graft is initiated
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rejection, chronic rejection, and tissue or cell allo-
or xenografts, including solid organs, skin, islets,
nmuscl es, hepat ocytes, neurons. Exanpl es of

i mmunoproliferative diseases include, but are not

limted to, psoriasis; T cell lynphoma; T cell acute

0 I hobl astic |eukeni g; testicul ar angiocentric T
@“é?‘fgﬁr‘rgﬁﬁﬁo&?&}onﬁérfgﬁ%r%ﬁ ﬁ%@y%qllewea Ryianfngung sesponse that
AL MIMRE 1 BRAGEEAT Ik Y of tHj i
eryp%ena%%%us, | upus H%Egﬁ?ftis ,légggfﬁg¥%ﬂ§an“nhby
tnhyigaglT 8 yrsphqeytermmolyferayion dadibr cydolave sécretioneane result in reduced

erni.ci ous anem.a, autoi mmune atrophic gastritis,
3FUF dErustion %’é?ctmnéﬁépage%@egtﬁCiTﬁ@qu YIHESPEBH EPRESHIAY
[ 1 i1 £§E -di [itis),. . good
§§§?§$§ﬁ§%§§t r%ﬁ%ﬁ g%bgé?ﬁﬁﬁ%gégﬁghgan%%ﬁ%higus,
ot sapplesi@s eEurtigpede b ITIPNE hddiétuss fordbRLFRLGRhe
uveitis, nultiple sclerosis, autoinmune henolytic
INEMOR cap e dgaimsterediittootberasherpesitical pinchding, bil icadiynited
[ I S [ ction hepatiti | cerati. -
B Poraghoids Blbartl, LRnIER iinhepdla®ah el smioprine
taerofismus, basi TRiniby agd/bihéthéd tidlogRe! ymyosi ti s,
scl eroderma, and m xed connective tissue disease. 30
P8b1M91 The@reserisayentionatsatprevidésunetheds for oitdtsg graft versus
d for inhibitin lid organ .,and/or tissue .
PR ASEes R = pOPkd, rhidndfod Sl pordiiuing o dit Sipischipe
RIERAP LI thOinvehticd) a8 B} tdebMet Svith tRh & ddtionk gands,
tissue transplants, rejection of the graft Is
tiepgtiviearitddlL-2,38-4, lor punghrferos. Fecegnipé, arCHSAHgmedlgeuldgCT
ells,. followed by an i mune response that destroys
i HB“‘%P%H P%L thWEV@%)Azﬁwq bfidgrpIsiersddomione s voranshiast
HeBYRAE {ORnibR%he MRS dodo¥ ’Tpé%ﬂg.y%xﬁe%ﬁl/édg,e bt Lells
and/ or cytokine secretion, nay result inre ced
vitlsigadode starmost graft naayche tokdticéd o retipnt’s gRGanSigesd &xi $volprior
cel | ynres onsiveness may 5 result in long-termgraft
QYEBR YN W t hout the need for generalized
' 0S £SS| Of. t 4 nol ecul e
] S RRE0 PP cell e Bl STl SO o BRuRlor e
i drition tnigyral ohtse usefi didr teaatifg huteind ifgdisdrdersN Maryl Atdi@thune
.0, corticaosteroids, cyclosporine, rapanycin, ' :
SR EsTBIt Arogn apRICPTiate astivation pf ivells thahare sedctme sgainst
, r biol.ogi ¢s.. 10 [00170] The..
A b D p R OL B e BBH LF Brgfler S frbPo iy mar
age afvblwed s the pathotdgylif sikediseas®) Admuhiteion ofAICTIRIIB Osblecule

conprises adm nistering to the subject the
fpepwatien ingnwbisct suiteringom poswsceptibledo an attogmes disnidehmay
r RN ligands, ..reactive wth LL-2, |L-4,
FaY e e B b M R BN e SR i dseine
syepram A Thizmehod hia? alsB\BHptiSNadiBiYisBinddF iy S%B{%f:fséj fdrRufation
bone marrow transplant 15 recipient to inhibit the
odltheonzeniionyilpge orf together; withduithes additivealipndse I rgactivomath 1L-2,
IE-éf %lr %(J?nterferon.
[00172]  The most effective mode of administration and dosage regimen for the
formulations of this invention depends upon the severity and course of the disease, the
patient’s health and response to treatment and the judgment of the treating physician.
In accordance with the practice of the invention an effective amount for treating a
subject may be between about 0.1 and about 10 mg/kg body weight of subject. Also,
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within a bone marrow graft maybe tolerized to a
recipient's alloantigens ex vivo prior to
transplantation. [00171] Inhibition of T cel

responses by CTLA4lIg nol ecul e fornul ati ons of the
invention may al so be useful for treating autoi nmune
ﬁis rders. thg agtoinnune 20 disorders result from
PASPTHSEAMQER! MRy PYan pppunibetvesa apaut inapd abort 1o metkakody
Weghbtkueioant i gens, and which pronote the production
of “cytokines and autoanti bodies that are involved in
[00E73pat The 6FY.Adlg trivtecdlesfornlatiAdrofMhsinkaiticmey bé
QETLAAIg nol ecul e . fornmulation in a subject suffering

Fomsisreddn 8 supiertin anagonnt andtfer aimede @i epethef timegand/or

VAt f tor Liv ells may
BT SREIhL O Buo BB B o Te o e
mislycudssfport GIflinS BieR de8poitSledidands, iPtHeRBbeHOI M6 tkade of
fornmulation of the invention, alone or together, wth

endeganens Bédicandbiaflingitherehisinhibets intemetiastietweenB 7-poditive cells

it 00172] The. ffecti de .of
0SB0 PO PSSR PR Bl ot
Doxagaiberht OT3.AM g hdlceuidly 888dnAntdHBE RSy ‘f&Q(‘S‘rstillf@udin%,l bsl’l'[ not

severin£ and course of the disease, the 30 patien
limeitadtth, tha typead posusaffeotets thatyperf diseasethiemng tushpe fite seferity of

he. t ti hysi. ci In. d ith th .
ottt HPRERE N Do bR SPreRTTae BEmCR it the
a%%xﬂ@.t AE&)r&ngfyy BOGGEs SBYe Q&nﬁeéam% @%?H(ﬁi{lg Bﬁttlﬁé;ﬂlb?éﬁf’yﬁd the

ng/ kg body wei ght of subject.
neddead tailmanistrations Ufhyatére application biS Putliveen Nomber USand

0 / bod i ght _of subpject. [00173] The
BBEHhs T ecRa LB G ndiennl Ribiheon Huthes Un 2089 0822787
i - T . ‘ 4
8o o0 SO i T
ssqifehccsionn inGHE) U2 NGeAdagendns riRtn(a¢ic discadeb3chasiRumatoid

0 | ecul es .from binding their respective |igands,
acﬁ‘%%] eAn@ @H; Regen ‘Wo&%é‘ﬁé%bifefe@ﬁ%genous B7/1i gand
ik ng e . : ¢ N
8L 1OAhUSEA LAV el AU AGLL FRL E so s
solgkttshily weekGDABntapandor YehHAdMBARIE bvBukpld Smes prsage

of the CTLAAI g/ nol ecul e i s dependant upon nmany factors
howrgayaw erk/menth/ yeeh depgnfingiongged - dor examplgpia ase enfbodiment, an

AL g D1, ISR G g v

twolbjeekd fos a hemibigAse thed dnlde evdrg alomanthewlatibr. t he  agents.
Accor di ngl dosages of the agents can vary dependi ng
[(H76he An @ff’é@tvemmh@f Chbadlgonolgdwle i a5t aragumsabowt®.1 to 100

e A R YT RN -,
alNotREIbolkD. 20026 BMA%S Wéight of a subject. In a specific embodiment, the
effective amount of CTLA4Ig is about 2 mg/kg weight of a subject. In another
specific embodiment, the effective amount of CTLA4lg is about 10 mg/kg weight of a
subject. In another specific embodiment, an effective amount of CTLA4Ig is 500 mg
for a subject weighing less than 60 kg, 750 mg for a subject weighing between 60-100
kg and 1000 mg for a subject weighing moré than 100 kg.

[00176] US patent application serial number 60/668,774, filed April 6, 2005 and
US patent application serial number 11/399,666, filed April 6, 2006 teach the dosage
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15 teach dosage and adm ni stration schedul es for
CTLA4l g having the amno acid sequence shown in SEQ
IDNO 2 for treating rheumati c di seases, such as
rheumatoid arthritis. Al are herein incorporated by
reference 1001741 An effective anount of CTLA4Ig

mo] ecul e, may b mnistered to a subject daily, )

%Ae%f P‘%&ﬁ%‘h@ﬁ‘ﬂ8f%rf'%/%%‘%\flﬁ,hamgélilen@m()@ﬁldm@mrﬁp ghown in
F L ear, .de in .

SLTP 0 B0 oy SRS TGN JPBSRIIR i a0

amtardin oicotpoeat&dihybligemel ecul e may initially be

?@m ni stered once every two weeks for a nonth, and

¢A7lon depisgllydoseriithe el ddig molecpisdarsylation effthe otvientéon

f I e |.s an anmount about 0. 0
ERHC TS, 04 Sk B M D BB B re
$cnem efolugl bofesaMDyivallly Staft #6uARHM cdR@HiratbnloflIE Ay 1g
ng/ kg wei ght of a subject. In a specific enbodi nent,
?‘ﬁlﬂ?‘?‘%ﬁ pEdeinenton befveet atomt Ang/nli snddbout 30ughglkayer the first 3

' ' iy h i fic enbadi ,
A AR SR P S i,
wefegdtly Bétwaen S8t 8GE/mIl MPHLNSY SRS f}ﬁca?fg?%géerf‘%hgh

an effective anmount of CTLA4lg is 500 ng
OB sepcopa g ofg EA3XY Ighaele@leskaf, the B emtrprf daring theijaiténance

i.ghi bet wee -1 30 and 1Q00 or a
WP B ndRaHPRD e R 0wt Ry oo ePucabout
GPPLy/mAtdndibs el 1. She/purber 60/ 668, 774, filed April 6,
2005 and US patent application serial nunber
0917819, b6 LEA29¥dg Aiddules of #@(6véntian mdyite adaffgRredidQn
and m ni stration schedul e for LEA29YI g having the
g et S 0l RGNt adeReapisn, el bing
i 6D o] doyi ¢
transp Ibghttsg? ?&;%ﬁmﬁlﬁ I§ @qg%gh gwe%)%ng%%grl 8%1?%%%%1%?” be

adgfipistenaieat 10009/K3 Welghpb Lk Ipytierd dagisg ofe datle phdde il risk period
I ﬁul e foriml ation of the invention 5 are based on
! 6tot§ &t GrsPlaniion dri APSEasad fon Meded Yelght ofee patient for a

hiatcabfRd R¥adehe target serumtrough profiles.
Typi cal ly, target trough serum concentration of

[0FEZJ Y| Fhe abhigsttagion of tHelET 1L A4lgnhdledul et weemvaRiit can be via
/L over the first 3 to 6 npnths

3pg/ L and about Sggg ] . ; .
apg@i“lrtuﬂ%‘i?s‘}ﬂeé’ﬁfnw purjgtraygppucingpion: Algaanativelyn single to

' . . t i bl y .bet ween .ahout
AR A 081 Bty B BL ALY ST o

santemtaraen indtsions tie ddnAzZRhgorueai1R8d @hridd@e early phase
invention_during the maintenance phase are between

of hesatment whye the patigntap suthe bgsnital anst/er wpkibg yehisdulsd ersits to the
N LR A T T T
adldimisirstiormeetd wtil2ed during the maintenance phase, thereby allowing the
patient to return to their normal schedule by decreasing the visits to a healthcare
professional for intravenous infusions.

[00180] Example 10 describes the pharmacokinetics of the lyophilized IV
CTLAA4Ig formulation in healthy subjects and patients with theumatoid arthritis (RA).
The pharmacokinetics of abatacept in RA paﬁents and healthy subjects appeared to be
comparable. In RA patients, after multiple intravenous infusions, the

pharmacokinetics of abatacept showed proportional increases of Cy,x and AUC over
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amount between about 0.1 to about 20.0 ng/ kg wei ght of
the patient, typically 15 between about 1.0 to about
15.0 ng/ kg. For exanple, LIO4EA29YlIg nmay be
adm ni stered at 10 ng/ kg wei ght of the patient during
the early phase, high risk period that follows
nspl antation and decreased to 5 ng/ kg wei ght of the
bggf){ﬁr{fmgeoqafl?amg{k& ot 8megtke Ad9age’ke] BOMT 9dncEhgation appeared to

LA4! nol ecu
ALY S AL OBy Bl b0 RSB R e roBriogionar 2
heuimLihemabenoLs bt istney/mp). 0 HRchH hiountil Al Batacept
nmul t |ch e subcut aneous injections can deliver

QCéEfa? Wengestigecd repgsiteskirdayment vBth 10ving(kgent inmintldly émevals in RA
IJE ysion is the administration route utilized during

e early phase of treatnent while the patient is in
00E8 1D OSPhé alveansd Wil :
[heal :p hcare prof essi o@ﬁb%ﬁﬁﬁ%%@gd B §%l%née to'iRE following
%%ﬁlﬁ’ﬁ ATy § OmldJUQCﬂlDWﬁVCPer& tmnstryql &S&’Iimﬁﬁag the scope of the

en1 S“%’]‘iatl on de .utilized during the maintenance

SHRps PB%W@ theyglisclgsyre asg, ahereby penrasshy meorporated by

réf@fynbe,nor mal schedul e by decreasing the visits to a
heal t hcare professional for intravenous infusions.
[00180] Exanple 10 describes the pharnacoki netics of
the lyophilized IV CTLA4 forrrulationin heal t hy
subj ects and patlentsvm MRFEAt oid arthritis (RA).

e t.a pa
e PP R gt e g Miamel o8 B Bogp BS sl ecres
steaitd, eot-pyrogeiie redaytdiupd solutidn Av@RRYST dubtMSAQRS ’adﬁtnnﬁstratlon
[{?(ﬂgr macoki netics of abatacept showed proportiona

P asReaigeentyfdmg aroduct, &emeg/mud 00 e/ dob és mangfactofed at
{ .10 t t
a??% é'i ?%Malgggﬁgbatc fogavy% g{g(évuiegi 1 gl)?g@:dc ?‘%.a al on

nean (range) trough concentration of 24 ntg/ni(from
about | to about 66ntg/nlL). No system c accumnul ation
of abatacept occurred up"E)‘hBI;EnIi nued repeated
treatment with 10 é intervals in RA 5
patients. [001811%F Eesfg‘h'\? i MMYa npre fully

undeCshpegedty §eference 1o tne TOII T—axat
The/B%;ﬁ%’ Il'l(l)l b TJWEWBET, be—consts J?ﬁcnl’nt Perfﬂé{pb‘ ) e

scops NS WPRCH R ALl citatipAa9Dhr oughout th
di S~>Rg'9$eg_arp hereby expressly inco$dPated by

r ef pPelexemer) B8EXAMPLE | [ 00182] Bel hi&oept SC, 125
g/ pEodit@phugphatainpnabasig, poackieate S| bespul ated as a

Sodium phosphate dibasic, anhydrous 2.13
Water for Injection g.s.t02.2 kg
Total Batch Size (kg) 22kg?

® Total batch size 2.2 kg (2-L). The density of the solution is 1.10 g/ml (at 20°-25°C)

b .
Belatacept drug substance: protein concentration 25 mg/ml, 25 mM sodium

phosphate, 10mM sodium chloride, pH of 7.5, <5% HMW species

[00184] The manufacturing process for Belatacept SC drug product, 125 mg/ml
(100 mg/vial) drug product involves buffer exchange of the bulk drug substance from
25 mM sodium phosphate, 10mM sodium chloride buffer at a pH of 7.5 to 10 mM

4D




10

15

20

25

sterile, non-pyrogenic ready-to-use solution suitable
for subcutaneous adm nistration. [00183] Bel atacept
SC drug product, 125 ng/m (100 ny/vial) is
manufactured at 15 2-2 kg scale (1500vials). The
batch fornula is provided in Table 7 bel ow. TABLE 7

a, Conponent . Amopunt Per

t t F
it 'V?ﬁg@é@% QPR SR icasa0! Shegreieis fom ~23
i
ﬁvd.@rn%dleﬁltfadbn IOIﬁ}ldeullo drug. sabsthire2g2inkiGthe howal rﬁalt $oldium

BN oS Bt 1ty sanocsteationo gprmico e~ 200 Eé@l by
%Qlogaﬁﬁ{b%‘ﬁp Rl fh1 & s?éé@%‘h gnhemltn? E’ﬂ%ﬁ%\ﬁiergg)fﬁ}rﬁorre 1S equ1pped

nwlso um pho

whh stlalrxlkess ste:bl mEsstrdgangbdarnd\iéapreat 081vE0d it fed) €etentate and
manuf act uri_ng Brocess for Bel atacept SC drug product ,
RoFmeRtgy pert: 1@ bltigon |Caf'rsytt@rq§gd pibdiedliconmyiol wedulsu¢ Sfted with

b t
s g@l g{eﬁg 0S p%ggg%%nﬁ 1 Fu mS 1% %Ir‘}vg&'i %jr Olg]%fl?rgpagfnn%%hr
wéight &Jtdfﬁhﬂrﬂt memaaﬁmwsmb @&ﬂhﬁﬁﬂe@é‘éc&d@né)ﬂé‘ttﬁ@r
foll owed by concentration of the protein from-2

ReIHRCtursT’ 15®0ﬁgm¢ﬂdab9n8r ¢hofes containgf fasrthe ditug sbbﬂ‘tzirme isa4

DR b TS e e BB 2
tabelp s hO SPHIREEhD Ifbed. o%nﬁiﬂefr ?J theffmek ngr &Hﬁ for the crmeate

concentration of protein to - 150 ngy/ by reno
lgre. Bedrfigw lsmrgmpdubzessnmleepuxﬂphnstajtednn ithe ifeedl tiee. Sucrose and

der L] y ed mnt stalnless st ee
Pl A% i8S B e AR ap Ysed o P ol and il batcn
wekenis adjastad Wlthﬂ@rrﬂpﬁ&ﬂ%rﬂ Qﬁ&sphzt\é‘?)ufffe} tp'i—ﬁi’ ISOFTfhlﬁtb%Jlé( dsolutlon is

cassettes used with Pellicon mni nodule are
fWemi thmugh@ Zrweer@i gembizipg fijtet dvel Fliddf iowesterilivied aﬁ@ Wit h
ht cu limt.

(%3;30 K t%j?]g rm{@cyl @r .\/\@i f{s
PYOPEIT O Eas ¥R 1 B0 8P YIRSt SPpReerdaw s 2HinMg rtﬂabef epnes and
saEBg hag o aﬁuﬁlﬁﬁlmgéa@sn She -nglgf)ﬁﬁgn Spﬁélﬁaggﬂt SfCﬁalirug

the drug substance is'a 4 ter glass contal ner "wt

medyiebtli2e neg/ind (W¥rme/vied) @uglpeoduht iy iprgedddinrBabies below.
silicone tubing is used to connect the feed container

to the filter holder and for the perneate
TABLE 8

Composition of Belatacept SC drug product, 125 mg/ml (100 mg/vial)

Component Amount (mg/vial)®
Belatacept 140.0

Sucrose 190.4

Poloxamer 188 8.96

Sodium phosphate monobasic, monohydrate | 0.371

Sodium phosphate dibasic, anhydrous 1.193

Water for Injection g.s. to 1.12 ml

 Includes 40% overfill for Vial, Needle, Syringe loss
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line. Feed flow is provided by peristaltic punp
installed in the feed |ine. Sucrose and Pol oxanmer 188
are then dissolved in the concentrated protein
solution and final batch 15 weight is adjusted wth 10
mM sodi um phosphate buffer, pH 7.5. The bul k sol ution
is filtered through 0.22 m cron ster|I|2|ng filter
and filled into sterili ZeSANHRLE &b pyrogenat ed 5-cc

8L KRR ES Tl 5 035 RIS Lt O PRV e
sEegitd, Slon:ﬁ@ﬁ)g@ﬂﬁ'ﬁeéﬂytﬂoQBe eblubeh atiadePlor Sbltangousridadbigtration.
125 (100. ng/ vi al ) dr%g product is provided in

WP@O%Ab@ﬁ@ﬁm S€0 1 3 pmigrmb(128 mpeinh idowe podslinmanelfpetugg at

SRR OO sl TRt ol THatBed w FRIRERE6Y. 4

Pol oxaner 188 8.96 Sodi um phosphat e nonobasi c,
nonohydrate 0.371 Sodi um phosphat e di basi c, anhydrous
1.193 Water for InjectionTgBLES 1.12 nl d I ncludes

40% overfill for Vial, gcglltlg S}/rl nge | oss 25 -43
EXAMPLE 11 1001851 Abat &8 a3 s /i (125
ng/ vi a tog{pggerﬂroauct IS 1ormul a_t ed as nl(?&n?.( rl)e,

R iyt rnon D A 1 acept | SC,
125 ng/ ARCreIRs ng/vial) drug product i s 8ABnuf act ur ed
at 5 bPblosemkel§&, 500 vials). The batc¢HOfornula i$
descri bsadiufh piRplatOmdabbaic, FdRbEydRate Baloch sFor mul a
Compon Bk BRYRhp AL Niba ARALASEBY OF Ud SURES ance™ 625
Sucrosﬁ&foﬂp gciﬁl%r T 314:l-U Sodium [,)IIUb{JIISJlbli
monobas rStal ﬁatcﬁsze([jc vy 5.0

? Abatacept drug substance: protein concentration 50 mg/ml, 25 mM sodium

phosphate, 50mM sodium chloride, pH of 7.5, <5% HMW species

[00186] As described above in Example I, the manufacturing process for Abatacept
SC, 125 mg/ml (125 mg/vial) drug product involves buffer exchange of the bulk drug
substance from 25 mM sodium phosphate, 50mM sodium chloride at a pH of 7.5 to
10 mM sodium phosphate pH 7.8 buffer, followed by concentration of the protein
from ~50 mg/ml to ~150 mg/ml by removal of buffer. Sucrose and Poloxamer 188 are
then dissolved in the concentrated protein solution and final batch weight is adjusted
with 10 mM sodium phosphate buffer, pH 7.8. The bulk solution is filtered through
0.22 micron sterilizing filter and filled into sterilized and depyrogenated 5-cc Type I
flint glass vials, stoppered with 20 mm rubber stoppers and sealed with 20 mm
aluminum flip-off seals.

[00187] The composition of Abatacept SC drug product, 125 mg/ml (125 mg/vial)
1s provided in Table 10 below.
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Sodi um phosphat e di basi c, anhydrous 4.86 Water for
Injection s. to 5.0 L Total Batch size (L) 5.0 "
Abat acept drug substance: protein concentration 50
ng/ M, 25 mM sodium 10 phosphate, 50mM sodi um
chloride, pHof 7.5 <5% HMNspeci es [001861 As

descri bed above in Exarrpl Aﬁlgé manuf act uri ng
process for Abatacept |’r§/m (125 ng/vial) -

drug g :

Subet et ?‘?zﬂm@%%%%z%aﬁ‘%%@?,ﬁ@ﬁﬁg?% AT BIR frthldd
chl or | @emabnentpH of 7.5 to 15 10 nM spdinéinphespRnt
pH 7. BaByhisgy, followed by concentrat s orThe— .
roteg_g%n_so mg/it—to —==156—ngin retrovat—of
guffe N ose andgrul oxarer—188 gm 2‘%{\“ di-ssolved
in thi‘é@_ﬁm ed protein -solution mhH2final bat ch
wei ghdﬁmhﬁmmqbasmmmmdmtw @BRBsphat e

buf f er Sogiin7hh®sphibkedibadik asbydubuson i s fiBsered through
0. 22 pizat@foskfdctibhzi ng filter and fi Jlgqollrulgl
terilized and depyrogenated b-ce Type I 20 ftimt
glngbuley #QYopvedilbfopdriddNesdley ingeriossibber st oppers and
sealed with 20 mm alumnumflip-off seals. [00187]
The conposition of Abatacept SC drug product, 125

mg/ M (125 ng/vial) n Table 10 bel ow. 25
-44 TABLE 10 Conpositi orﬁg%%ygept SC, 125 ng/nil
[00288]My/Abagdckptd Iyeghibized YZ30m ggrcﬂﬁeﬂl@ta sterile, non-
(mo/ vi al)e Abat ace t 175 ucrose 8 Pol oxaner 188

Arogengplip remtf@mbasﬂ&’) adroimatinatioat Badh Qﬁ)gle—use vial

t d b
LTINS ngh st AR GINUNER Hae S50l ST fr Piecsion,
VRRland Hﬁ“ﬂﬂ:k ﬂxlut@& kalifhOR9 % Bodiudn EXRMEL I Edtlonl @@%Sﬁ]the time of
Abat acept, |yophilized, (250ng/vial) dr ug product 1s

“¥erile, non- pyrogenic |yophile SUI table for
fﬂmgﬁve%lé%a{ch%m?uqa onrlasltlrSEHtelar%atchEs?z%qs esc%Lgd 1lills’1$abv below

=

TABLE 11

Batch formula

Component Amount (kg)
Abatacept drug substance® | 4.6

Maltose monohydrate 9.2
Hydrochloric Acid Adjust to pH 7.5
Sodium hydroxide Adjust to pH 7.5
Water for Injection q.s. t0 119.6°

? abatacept drug substance: protein concentration 50 mg/ml, 25 mM sodium

phosphate, 50mM sodium chloride, pH of 7.5, <5% HMW species

® formulated bulk solution density = approx. 1.04g/ml

[00190]  The required quantity of abatacept drug substance is added to a cleaned

and sterilized stainless steel compounding vessel equipped with a mixer. The drug
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contai ns 250ng of abatacept which is constituted with
Sterile Water for Injection, USP and further diluted
with 0.9% Sodi um Chl oride Injection USP, at the tine
of 10 use. [00189] The batch formula for a 115 liter
batch size is described in Table 11 below. TABLE 11
Batch fornmula Conponent Anount (kg) Abatacept drug
subpbaica selagom isgnivg 230 Kfhwhy while sadnt2iningythe salhtior i ¢

i d Adjust to of~ 5 Sodi um hydr oxi de Adjust to pH
té%%gaqf\gétbee?w?e&y?% évcti on g.s. to 119.66 15 a abat acept

S Gifed i
I oa P g RGO Bragepait
cerBPpHMINS prsetl e Ehdosolatramuik atisetl fowlakmimohurhiodn O deinaiet wt F5°-
pprox. 1.04g/ M [00190] The required quantity of
2§b(gt acept drug substance is added to a cleaned 20 and
il ' G unqgj I i.ppe

B B R g Oy A P IePRESy
prapreed 18V s@&0mE)drarideultgormnai INNdiydiotlorid@ckidoltitiodN The batch

.tenperat yre_between 5-25C. [00191] The required
lsqlﬁgﬁwtt? Htﬁ’fﬁ‘ﬁ‘il’%@é ¥ etghh Ol At aisipg W ater f@?m@m, {USh; hed

> i [ .. lution, | i xed. for a
ARIPRYLH B TR mindfg AR BN SuR S8 snplca for pH
[60098] i OForpidldted BalkUSUI@ebr 0 pre-Bhtdred wifhf onR@CES BAY HtdtSTRI
the previously prepared | N sodi um hydroxide sol ution
fogmujated byl selutipe pfter Gdd-gmsBitertis sampledh éoraetninden and bacterial

the final batch weight (final g.s.) using
e@é??%gnbﬁ??‘nj ection, USP, and m xed for a m ni num of

[(®194NUtBS Opr&_h'ﬂtef&lrfﬁﬁh@lb&@ vt o180b sl sRRiE B1RARBFWS 22-
pH. 10 [00193] Fornul ated Bul k Solution is

upr Rltgrp int soriesipwpt to fdheg.0. 45-pm filter. The formul ated

S s A RS Bl sy
oo el WA ) SO
mfachipgrihe 15-cc Type I flint tubing glass vials are washed and
sterilized/depyrogenated.

[00196]  The filled and partially stoppered drug product vials are lyophilized. A
summary of the freeze drying cycle used during lyophilization of abatacept drug

product is provided in Table 12 below.

TABLE 12

Freeze dry cycle for abatacept lyophilized drug product
Process parameter In-process control
Loading Temperature 5+ 3°C
Freezing (Shelf Ramp) From 5°C to -45°C in 2.5 hours
Freezing Hold at -45 + 3°C for 4 hours
Primary Drying (Shelf Ramp) From -45°C to -19°C in 2 hours
Primary Drying (Vacuum) 100 + 20 microns
Primary Drying Hold at -19 + 2°C for 84 hours
Intermediate Drying (Shelf Ramp) | From -19°C to 0°C in 2 hours
Intermediate Drying Hold at 0 + 3°C for 8 hours
Secondary Drying (Shelf Ramp) From 0°C to 30°C in 2.5 hours
Secondary Drying (Vacuum) 100 + 20 microns
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15 [00195] Sterile filtered Fornul ated Bul k Sol ution
is filled and partially stoppered wth a 20nm Dai kyo
gray butyl stopper by a fully automatic fill

i ng/ stoppering machine. The 15-cc Type | flint tubing
glass vials are washed and sterilized/ depyrogenat ed.

[ 00496}—"Fhetitted—and—p ially stopnered drug

pr dduiB$esy PHREICKF ¢ | yophi | i zedn-procgsg centmiary of t he

f r gcSeeomtlayy Dayinycl e used dur| Hgld & 3pfa Firzattoars of
abatagﬁjaingr ug product Is preyided 1n Table 1IZ bel ow
TAl ’Lﬁoﬂpjﬂ?"ﬁ €02 :Iug{)y cycie fo i@ofﬂﬁ&ﬁl‘féror'lé’”p”' Tzed

d C e 1 ocess—eoeptro
Loaditars Betors Unfpading T30 H ol al30 g% Forel last dhovss

5Cto -45Cin 2.5 hours Freezing Hold at -45 ¥ 3C for
4 hours Primary Drying (Shelf Ranp) From -45C to -19C

[ ho ' ' - (Vacyu + 20 m craons :
@ilramzlr y%thﬂ)}? Eléd %t?% lyﬁv)ﬂ_@gtlé_n %ﬂr‘, gge cégg‘.ﬁgr sressure’is raiSed to
500 miare wig dDeryle Iﬁﬂ;tefeSh&ﬂrégeR&ﬂ'@)«ia’f%@ﬁberﬂr%@s berffmddunder
hours _Internmediate Drying Hold at O + 3C for 8 hours
QB ARS StoppsTad vVieksempinRasigy ther penbdl@er fraoastyt ows. The

: Wi N acuy 0 + 20.m crons -46
PR PRECRAete Yl B Sl i G ey s Gt sl
triad el HABP A3filterb@ ir b3 tROCHpPing PhARRRY 1T s8lled vidls are rinsed with
St.oppering (Vacuum 500 + 100 mi crons Storage Before

dpiraed waferpy an extengr vialasher Tte washed drigipoadust vials are stored
[001%es At the end of the Iyophilization cycle, the
chanber pressure is raised to 500 m crons using

F0e98]l e ThelcbRpesttibh bf BOSRIIAATabALREPITE APRENIAY df‘u%a'zr(r)]duct is

ver formed under vacuum The stoppered vial s’ rervdl
ivied wel'abbeel3 Yedowi | i zer for at least 4 hours. The 5

| yophilized and stoppered vials are sealed with a
20-mm al um num white flip-off seal under HEPA
filtered air by the cappifggygciy ne. The sealed vials
are rinsed with deionized water by an exterior vial
was her Comipesitian lo ty opphiliyzeg mbdtact pt/280mghvia) diwg pebduct

Component Amount (mg/vial)'
Abatacept 262.5

Maltose monohydrate 525

Sodium phosphate monobasic, monohydrate® | 18.1

Sodium chloride” 15.3

Hydrochloric Acid Adjust to 7.5
Sodium hydroxide Adjust to 7.5

*includes a 5% overfill for vial, needle, syringe loss

b -
These components are present in the abatacept drug substance solution

EXAMPLE IV
[00199]  Belatacept, lyophilized, (100mg/vial), drug product is a sterile, non-
pyrogenic lyophile suitable for intravenous (IV) adfninistration. Each single-use vial
contains 100mg of belatacept with is constituted with 4.2 ml of Sterile Water for

Injection, USP to yield a concentration of 25 mg/ml. It can be further diluted to a
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at 2 to 8C. [00198] The conposition of Iyophilized
abatacept (250 ng/vial) drug product is 10 listed in
Tabl e 13 bel ow. TABLE 13 Conposition of |yophilized

abat acept (250ny/vial) drug product Conponent Anount
ng/vial)f Abatacept 262.5 Mltose nonohydrate 525

Sodi um phosphat e nonobasi ¢, nonohydrateb 18.1 Sodi um
cohtamtriatien aslw3as ll-lylgtmlc\hitb SV&Dénamiequeu&tn USPor®.9% Sodium

hydr oxi ust to75a|ncludesa5%
@@%ﬂﬁ%%ﬁa?w Jﬁé‘@‘tﬂ(tf“5§yr| nge | oss 15 ' These
ne cept dru nce
soI u? i oﬂfléb&E&E%?@w%B%SBQW%%%%%p ay W’g bf(glatﬁrs to
IQD (l)l(ﬂfn‘g/A( rqirés,enldmd@bzﬂbl@ thifiuld fora b‘éicﬁrsiﬂe%f 6GQﬁerS (12,000 vials) is
genic |yo h|Ie suitable for intravenous (1V)

5 ‘?ﬁ’é‘ﬂ?@&ﬁ beleich si ngl e-use vial 20 contains
IOOrrg of belatacept with is constituted with 4.2 m of
Sterile Water for Injection, USP to yield a _
concentration of 25 ng/ mMTABLECAN be further diluted
to a -47 concentration as lowas 1 ng/m with 5%

Dext r ose Blafﬂhe’&mlmﬂa fQBP B@ltchSE%sz liters (CHOQY vidB)

h
| nj ectom—USP—at—the—tre—of—us e—100
Si J OTWPI.“ pr ndllr‘f manuf a(‘t ure nmay vamount gig) 20

| teEfslat@@ﬁpt deg substen® A representati velBatch formul a
f or| SuchaecHighi PigitnfLo¥6Ehddtexis (12, 000 ypghs) 7s 5
DTC\deiﬁﬂanﬁoéEﬂ*@{eQ\AMo&‘é‘icQ\WonJ@@ra% 12 Bapgy Formura o
a Egogli'h;ﬁlcgl@or e 6o ITters (J.é JU viat >bp3w||puncnu

AIILUIIN’Sb(H\IH{nH clif' alﬁ)., :N/ H%) uuotun 32 Q.mrosse,
Hi YiQxid pmj'l c ShisspHae d
N{)réﬂé&&ﬁﬂﬁmﬂfmat e 0 18 Sod| um ChI b sde tatdh3veight

® Belatacept drug substance: protein concentration 25 mg/ml, 25 mM sodium

10 phosphate, 10mM sodium chloride, pH of 7.5, <5% HMW species

[00201] Belatacept lyophilized drug product is manufactured as described in

Example III above.

[00202]  The composition of lyophilized belatacept drug product, 100mg/vial is
15 listed in Table 15 below.

TABLE 15
Composition of lyophilized belatacept 100mg/vial drug product
Component Amount/Vial (mg)
Belatacept 110°
Sucrose, High Purity, Low Endotoxin 220
Sodium Phosphate Monobasic Monohydrate | 15.18
Sodium Chloride 2.55
IN Sodium Hydroxide Adjust to pH 7.5
IN Hydrochloric Acid Adjust to pH 7.5

? Each vial contains 10% overfill for vial, needle and syringe holdup of the

20  reconstituted solution.
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I N Sodi um Hydroxi de/ or IN Hydrochloric Acid Adjust pH
to 7.5 Water for Injection s. to batch weight a
Bel at acept drug substance: protein concentration 25
ng/ M, 25 mM sodium 10 phosphate, 10mM sodi um
chloride, pHof 7.5, <5% HWMN species [00201]

Bel at acept |yophilized drug product is manufactured as
described in Exanple I1E Xg@ﬂVéJ3Y00202] The

Sit f P acept d
T8RS ot so AR S o BBSRROn B BB producr
Worepoadidt@nbyplatiyg Fﬁhtﬂdl:itﬁﬁxs bg |s@bﬂﬁ$ Bt dllf@m{emp*&an%y&ld for
product Conponent Anobunt/Via] (ng Bel at acept 110
Qtous Ee ngrigs-Puri ty, Low Endot oxi n 220 Sodi um
Phosphat e Monobasi ¢ Monohydrate 15.18 Sodi um Chl ori de
2.55 I N Sodi um Hydr oxi de Adjuust to pH 7.5 IN
EbfeetafBuefése Acid Adjust to pH 7.5 a Each vi al
contains 10% overfill for vial, needle and syringe
08Retp dormuletion Gevedenpment rsttudtee wesotandictad to é\&hEMHE’IeEfect of
VvV 100 tabilit tud e e SC |i
ViSRS FET R BTttty o5 Pelatrceet s eodusiademelss
WireplAed BF Sfaﬁflﬂ}' 5@1705@58@ arsd #4/6Go% hﬁ}m% gf éogxdgp)%as and
tenperatures and for various time perio &t
10  mwbniBued als\ariv0H AN pokss. rrﬂlhairatrm od prceeia porButirosetavdiu@®d were 1:1,

WE éqnfyi fﬁ o evalu e the effect of _ various
o QLEMEHOY €>’P Bieleculaswerghy (HM‘MMW@%@&
I I
B B B e R AT s T, ey P shown n
Tﬂﬂnt@bddwat various tine points. The ratios of
protein to sucrose evaluated were 1:1, 1:1.7 and
1:1.75. The formation of high nol ecul ar wei ght (HWY

15 species of bel atacept A hﬂiged to determ ne
protein stability in solution esults are shown in

Effect of various levels of sucrose on Belatacept drug product at 100mg/ml

Storage Condition | Time/ % High Molecular Weight Species
Months | Control * | 1:1 1:1.75 | 1:1.7

Initial 0 1.11 1.07 | 1.05 1.06
- | -70°C 3 1.18 1.09 |1.07 1.09
8°C 1 1.22 1.10 |1.08 1.07
2 1.34 1.15 |1.08 1.09

3 NA 1.24 | 1.15 1.17

6 1.78 1.39 [1.23 1.24

9 2.02 1.53 | 1.34 1.34

12 2.06 1.49 |1.26 1.24

25°C/60%RH 0 1.11 1.07 |]1.05 1.06
1 2.73 1.83 |1.48 1.56

2 3.98 2.41 | 1.84 1.87

3 4.88 3.02 | NA 2.23

6 7.44 4.56 |3.21 NA

* Belatacept drug product in 10 mM sodium phosphate buffer,100 mg/ml, pH 7.5

[00205]  The results of the studies showed that increasing the sucrose to protein

20 ratio improved protein stability. A protein to sucrose ratio of 1:1.36 (wt.:wt.) was
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Tabl e 16 bel ow. 15 TABLE 16 Effect of various |levels

of sucrose on Bel atacept drug product at 100ng/m
Storage Condition Tine/ % H Mlecular Wi t S ecies
Months Control a 1:1 1:1.75 11:1.7 Initial 0 1.11 1.07
1.05 1.06 -70C 3 1.18 1.09 1.07 1.09 8C 1 1.22 1.10
1.08 1.07 2 1.34 1.15 1.08 1.09 3 NA 1.24 1.15 1.17
qosenrigr thegigvalopment afshe §Czolupion beGuge Bordviet! optEnan Bfability

. . 1..24 25C/ 609%H.0 1.11 1.07 . 1.05 1.06 1 2.73
il fesfing i gt rabeet Wath fnccasg bypgronians. ag 3. 02 A
2.23 6 7.44 4.56 3.21 NA a Bel atacept drug product in

10 mM sodi um phosphate buffer, 100 ng/m, pH 7.5
Effeyr 06 Surfaetangsul t s of the studi es showed t hat

D leE S B el of Y RGeS Homatheicdguotist, sugra Polysorbate
8b: ahd Po1dshner 188 bn WRSsoluth% s@mﬁg drbobiatlg ggl?%vgxl%al?a%@ats

of the SC solution because 1t provide _
exelabieli RoloxameriB8twasesaluticd gt leneld 009, Puarigiaio/mi i

[ icity. Effect of Surfactants 5
RGSTR et Er e i Zome s et fmslatin renceoraion
0 €q0 Pol,oxanmer. 1 n
PTG pEREDoR by A0YORE P S TR K Pt g ions
aed alondtbed.at Patieusaimee pdifB. \Rasulevat vadweadirdtatl€Yehslo®f 4.

6 and 8 ng/m and Pol ysorbate 80 was eval uated at |
and 2 ng/ M of final formulation concentration.
Sanpl es were placed on stﬁgﬁkgt at -70C, 8C and
25C/ 60% hum dity conditio nd nonitored at

Effett0ufsakiot® 1gvelsting tyPesed fus fthohoBEataRe B phbduct (100
bel ow. TABLE 17

mg/ml)
Storage Condition | Time/ % High Molecular Weight Species
Months | Control® | Poloxamer 188 Polysorbate
mg/ml 80 mg/ml
4 6 8 1 - |2
Initial 0 1.11 1.06 |1.07 |1.07 |1.08 |1.08
-70°C 3 1.18 1.09 |[NA [1.09 [1.11 |1.15
8°C 1 1.22 1.10 | 1.08 |1.09 |1.10 |1.12
2 1.34 1.09 11.10 | 1.11 [1.12 |1.12
3 NA 1.19 [1.18 |1.18 |1.21 |1.28
6 1.78 1.27 11.23 [1.25 |1.29 | 1.30
9 2.02 1.34 1133 [1.34 {142 |1.40
12 2.06 1.28 125 |1.27 |1.38 |1.36
25°C/60%RH 0 1.11 1.06 |1.07 |1.07 |1.08 |1.08
1 2.73 1.52 11.52 11.52 |1.55 |1.55
2 3.98 191 1189 [1.89 [1.99 |1.97
3 4.88 231 229 1224 |2.56 |2.50
6 7.44 339 1405 [NA |3.89 [3.90

? protein:sucrose (1:1.7),100 mg/ml, pH7.5

[00207]  Results of the effect of surfactants suggested that surfactant did not have a
significant effect on the stability of belatacept drug product solution. Among the
levels of Poloxamer 188 evaluated. the concentration of 8 mg/ml was found to be
adequate to prevent the formation of silicone related particulates in the formulation.
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Ef fect of various |levels and types of surfactant on

Bel at acept drug product (100 ng/m ) Storage

Condition Tinme/ % H gh Ml ecul ar Weight S eci es Mnths

Control s Pol oxamer 188 Pol ysorbate ng/m 80 inm 4 6

812 Initial 01.11 1.06 1.07 1.07 1.08 1.08 -70C 3

1.18 1.09 NA 1.09 1.11 1.15 8C 1 1.22 1.10 1.08 1.09

1.10 1.12 2 1.34 1.09 1.10 1.11 1.12 1.12 32@%%8
1.21 1.28 6 1.78 1.27 1.23 1.25 1

%Ef%egtoéféﬁ34133134142140 12 2.06 1.28 1.25

mmsp aﬁawllgﬁofaﬁweﬁ%t@@(nﬂs the8l, prodin %u&asel} @@6 8mg/ml

2.73 1.52 1.52 1,52 1.55 1.55 2 3.98 1.
Elusgmi Féé) drug grodugtywagevalpiedas 3functipg of ppu The s@uaoxs pH was

iyl SRR S BB IR s TS

shmhplet wete slisddas AiHiBtySH 908! 8 2atcosmfi %Bh@i%nsdm
not have a _significant effect on the stabili

BOnHed apvarthug gnrmmmex Awalytigal tmtmgﬂtmhlged pH anﬂ eS\EeHBLGfto

xaner 188 u th ratl of 8
LR ARl 3 e R e G SO uries fBeseuesuiorin.
gfmﬁlhhzéaqnerabg,l ®wgbwarticulates in the formnul ation.
-50 Effect of pH 1002081 Stability of the Bel atacept
SC, (125 ng/ M, protein:sucrose 1:1.36, 8ng/m

Pl uroni c F68) drug produc eval uated as a function
of pH. The solution pH mim'%st ed between 7 to 8.2

h th I ] loric
\glcf d. ° Sa?r:JI e%kfs\gsiefw? g%?e%%ggg ggi(*mtg:}%%‘qg%c and

25C/ 6QWRkiditiondi t i pnFinasd | iR NesleallarWEIpBHS pddidie
poi nt$. Anal ytical M&skd N9 | ncl uded pH and SE— PLC tp

; et-ar—wnei nhf I\Y
ggg'cf [ nerease | N N oD I S S P v pH 50
Initial 0 131 | 118 | 116 | 128
2-8°C 1 134 | 123 | 125 | 144
2 142 | 129 | 131 | 1.56
3 148 | 135 | 136 | 1.59
25°C/60%RH 1 209 | 262 | 213 | 2.52
2 704 | 568 | 589 | 640

3 9.98 6.13 NA 7.81 -
* protein:sucrose (1:1.36), 125 mg/ml, + 8 mg/ml Pluronic F68

[00209]  No significant changes in the rate of formation of HMW species were
observed under the recommended storage condition of 2-8°C. Additionally, the
solution-state stability data showed the pH of maximum stability to be between 7 and
8. Based on this, a pH range of 7-8 with a target pH of 7.5 was selected for this

formulation.
Osmolality

[00210]  Osmolality of belatacept drug product solutions in various buffers, at

different protein concentrations and from separate steps of the formulation process
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summari zed in Table 18 below 10 TABLE 18 Effect of pH
on Bel atacept SC drug product* Condition Tinme/ % Hi gh
Mol ecul ar Wi ght Species Mnths H7.0 pH7.4 pH7.8 H8.2
Initial 0 1.31 1.18 1.16 1.28 2-8C 1 1.34 1.23 1.25
1.44 2 1.42 1.29 1.31 1.56 3 1.48 1.35 1.36 1.59
25C/ 609%H 1 2.09 2.62 2.13 2.52 2 7.04 5.68 5.89 6.40
VETonEgsuwed Bsinga 7B presspreanahod. Jhescosail (s brd su@GhariZ@5n Table
lg%ﬂ‘l + 8 nmg/ M Pluronic F68 15 [002091 No

§C?“f|cant changes in the rate of formation of HWWV
speci es were observed under the recommended storage
condition of 2-8C. Additionally, the solution-state
stability data showed t hel'ABL& 19maxi num st abi | i t%/ to8
be bet ween 7 and sed on this, a pHrange of 7-¢
wi Pmglality BéferBPP?)‘FO‘VOéB%aE“%‘I ReygBradgict Spfudion in Various
formul ati on. 20 Osrr? Wifel LY (qulqgﬂ.g;tg;rml ality of

u

bel at acept drug product so Ions 1 n various buffers,

Bilataddpl/BeffenExdpieasi NpiofisCtic pbodiid andsddia SePesabality

steps of the formul at(rﬁé}nﬂ’f OCGSEhospﬁélteWe@ﬁpﬁﬁéfur(‘?ﬁosm/kg)
EeTatastplABLE b5 Tapt'a | 49 bel ow | FRBME 10| ) mivko| o 8% y
Bslatacent, Digfiliatien sipp tacept Dr bOPM)duct—Sol uti o4 n
BlatacsnsDiaBlitdtion/ and Cbifcent r at j bhmM - 58
(BecattatepsteBuf f er / Exci pi ents py ot ei nConjc Sodi um Sodi um
Bakt@epd intwatég/ M ) Phpsphate Chloride (jmOsnTkg) |17
Belatacept in water 100 - - 27
Belatacept:Sucrose (1:1) 100 10 mM - 424
Belatacept:Sucrose (1:1.7) 100 10 mM — 737
Belatacept:Sucrose (1:1.75) | 100 10 mM - 769
Belatacept:Sucrose (1:2) 100 10 mM - 870
Belatacept:Sucrose (1:1.36) | 125 10 mM - 770

Effect of Agitation/Shaking

[00211] The effect of agitation on solution stability of belatacept SC drug product
at 100 mg/ml and 125 mg/ml concentration was determined. Aliquots of the solution
containing approximately 1 mlin 5 cc tubing vials were shaken at speed 3 of wrist
arm shaker at 2-8°C. The temperature of the shaker was maintained at 2-8°C by
placing the shaker in the cold room. Samples were withdrawn at appropriate time
intervals and assayed for pH and visual appearance, and same time samples were also
evaluated for bioactivity after 30 days of agitation.

[00212]  Samples agitated at 100 mg/ml and 125 mg/ml concentration for up to 30
days show no change in the level of HMW species, in SDS-PAGE profile, peptide
mapping, B7 binding assay, pH, appearance or protein concentration when agitated at

2- 8°C.
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Bel atacept API, as is 25 25 mMIlo mm 89 Bel at acept,
Diafiltration step 25 lo mm - 40 Bel at acept
Diafiltration/ 138 10 nm- 58 Concentration step

Bel atacept in water 25 - - 17 Belatacept in water 100
- - 27 Belatace t:Sucrose (1:1) 100 lo mm - 424

at .Sucrose, (1:1.7) 100 o mm- 737 Belatac
E.?}gffc‘?fggghtpi‘f %.re%)*/ 10 mM - 769 Bel atac t: Sucrose
; 1 I - S 1 1.3 12
o282 e S AR5 e Ryl
éfufgeéduot fomptativh evas divestigartd DampRBiwiih pH ednging from 7.0 to
| at acept SC drug product 10 at 100 ng/m and 125
1 fyprroyiveately Q! sHaupis olealatrerph 86 drvg prgduetfompulatien (125

B OB SR TLE I R SRR O IEE mg B a3, ™
condinerd ultiphpREcing sdahawing wehe@forkRa biyBidMHngivigda@booc

2-8C 3% pl aci ng the shaker in the cold room “Sanples
{pdlpwedoy Hinvans abambippteppératuee (257/6) for i exivates Bmsicycle was

R b TSR T RGP BA B B P AL ppcics

Gfpeslance dHer aghl Rddz0havl QREL21 Sanpl es agitated at 100
/m and 125 ng/ M concentration for up to 30 days

&ld#1no Nenehagee inrpH lgpeasareie oo kigivisgeail@syeight species content
SDS- PACE ,profil.e eptide i ng, . B7 binding assay,
PR °b§8‘88§?%%‘@18%d%¢‘1€rﬁe€2%§m‘%a{%n when agit at ed
at 2- 8C. 20 -52 Effect of Multiple Freezel/ Thaw

[ 002131 The effect of nultiple freezing and thaw ng on

Reamimendedoftobadesf aotifionsSC  drug product fornul ation
from7.0

jnvestigated in,sanples with pH rangin
W21 Thassommended iprags caniitipn GUelataiephar sretopipduesd 00
roRbat. i . 7.4,
S RIENE ) B AP Sar el e Helg i 0P fiobis
containers. Miultiple freezing and thaw ng were
storing vials at -70C followed by

erformed b
W&?/ﬁeh‘gﬁléfy BVent tenperature (25C) for 10 mi nutes.
[60256) CY 8L EndBSbility study was performed with belatacept SC drug product (125

mg/ml) at 2°-8°C condition. Various needle sizes with 1 ml and 0.5 mL syringe were

evaluated. Syringe filling time and delivery force are recorded in Table 20 below.

TABLE 20
Belatacept SC drug product, 125 mg/ml Syringeability Study at 2°-8°C

Syringe Size Needle size | Filling Time (Sec) | Delivery Force
1 mL 27G 1/2” 25 Moderate

1 mL staked needle(Insulin) 28G 1/2” 52 Moderate

1 mL staked needle(Insulin) 29G 1/2” 50 Moderate

0.5 mL staked needle(Insulin) | 30G 42 (94 for 1mL) High

[00217] Based on the syringe-ability study results shown in Table 20. A 21 gauge x
172 inch sterile hypodermic needle is recommended for withdrawal of this product

from vial and a 27 gauge x %2 inch needle for subsequent dosing.
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repeated for 5 days. The contents of vials were

anal yzed for pH, % HWVspecies and appearance after
each freeze/thaw cycle. 10 [002141 No change in pH,
appearance or % hi gh nol ecul ar wei ght speci es content
was observed in sanples during five freeze/thaw

cycl es. Recommended Storage Conditions [002151 The
recommended st or age con&i"?AMr?lf%VlBel atacept SC drug

ct . ial (125 mg/m)..is 2:8 Cwith a
e sia R e B e P mbcn S f Byttt e yoduct
weireleynduoRa b§plaoyid faturbbhd éﬁ/stéﬁiu%tmer@ﬁtrttaﬂg%ﬂnw 4l for

bel at acept SC drug product (125 ng/m) at 2-3C

Ve tip@periogsr i ous needle sizes with 1 ml and 0.5 ni
syringe were 20 evaluated. Syringe filling tinme and
delivery force are recorded in Table 20 bel ow. TABLE
EtfocBet Miafespt SC drug product, 125 ng/ m

Syringeability Study at 2-8C Syringe Size Needle size
[6021B] ngFdrimvdat{cBeateyelophientestydiEowere cohdudted@vhludte tRS effect of

Moderate 1 mf’_rJLSt akeg needl e(lnsulin) 280 1/2" 52
VRRHSI BVl Of Mo oadbn AR o AR i pBtadufty Saples were
. . . ¥ G . f
rRsesaignl B oSSR PR SRERE o
psiteidyo madtudd evablaatnwere 1TlE2aRD1:5ATAE fgmigienxf highVaolecular

inch sterile hypoderm c needle is recommended for '
“ﬁ*&%ﬁ @MM SRS w?gbfﬁ?%hws utilizethtQ dglermaing protoip stpbilgfy i solid
e T 3 t dosing. -53 EXAVPLE VI

Stf{oe %ﬁ“%%‘?%ﬁ%??ﬂ%%?é?gfé ‘the Iyophilized

formul ati on of Abatacept drug product were conducted

by placing formulations on stability at different
tenperatures and for varkABEEtZIne periods. 5 Effect

S S8R ESRARE o B AL GO SR A5t o

| evel s of maltose on thgoghabitldobg of abatacept drug

product . Sanmples were placed on stability at 50C and
“noni tored at vhevebosHighmeojroitiat 3VeigiteS peaies bg SEFHRDC
protein tojmaltose evaluated @rea%)1, 1:2 and 1:5.

Tihee (WeRBt | oWitRbutN18IfoseD] ecul g to Maltose Weight Ratio
- 1:1 1:2 1:5°
Initial 0,9 0.7 0.6 2.0
2 5,4 3.7 2.0 NA
-4 8.0 5.9 2.7 2.4
6 10.2 6.8 3.3 NA
8 11.7 7.5 3.9 2.9

* Stability of drug product with 1:5 drug-to-maltose weight ratio was evaluated during
carly development with 50 mg/vial strength. The drug substance lot used in this study
was different from that used for other results in this table. This is the reason for the

different initial levels of high molecular weight species in these samples.

[00220]  The results demonstrate that the stability of abatacept drug product in a
freeze-dried solid-state form is enhanced in the presence of maltose. Additionally, the
minimum amount of maltose useful for stabilization of abatacept was determined to

be at a 1:2 protein to maltose weight ratio.
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wei ght (HWN species of abatacept was utilized to
determ ne protein stability in solid state. Results
are shown in Table 21 bel ow. TABLE 21 15 Effect of
Mal t ose on the Freeze-Dried Solid-State Stability of
Abat acept drug product at 50C Level of H gh Mol ecul ar
Wei ght Species by SE-HPLC (Area % Tine (Weks)
Wthout Maltose Drug to Maltose Wi t Ratio 1:1 1:2
Ig\'@@ ofhgtial 0,9 0.7 0.6 2.0 25,43.72.0NA 48.0
Pl 4 610.26.83.3NA 811.77.53.92.9 a
amtm] | ts'tamummgo;pﬁ%dq&bam&ﬁt drud pFiduer; t%oﬁpg/&lglse
i ght ratio was eval uated during early devel opnent
thﬁnwlﬁ@gff h%lwzsstqvehlgtea as ﬂfenqmou g»f prEhasrdencbmpH masddjusted

ff f h
R L A T T
iefd Iﬂﬁ&ﬂtonl slﬂébﬁlht@'at beyet &rﬁftldﬂs QHd %ﬁ@l‘éﬁ%‘f véﬁ‘?dug Wime points.

species in these sanple (002201 The results
daatytisal testiog trdudedpdd srtch&MHRL},C of matifir anegdse 6 high molecular

e-dried solid- state formis
BerEh B e Seireuin Supiased mdaplo Brheley, ¢ he
m ni nrum amount of naltose useful for stabilization of

abat acept was determned to 25 be at a 1:2 protein to
mal t ose wei ght ratio. -54TABIgER20f pH [ 002211

St abi ophilized Abatacept drug product,
(250ngi?{f¥€§|° f pHhpR the Rate tF(9§E‘311°2)0f High é&imﬁa@wwta
function of pH The sol Mxﬁz adjusted 5
between 6 to 8 with eitxer %?oggsam hydr oxi de or IN
Hy drasbl(@bhgispci d.  SEVIV 8pecil16:vE! @Ge41%4) By SEaPL Lty at
2-8C condi tions| and nonitor edvgrgougiﬂ_gg gl me points.

Anal yti cal testl T Fchude ﬁﬁlﬁﬂ—gg-l‘~
| nz. éase At %?a;ﬁa%éﬁé%&“ 7\§N as :
Thed®itiglhs | ts Jre Q8 i 786 in TaBPe 22 bePow,| 102.0

TABUE 22 Effect| of 0,pH on t®é Rate 2D For na2idon jof Mogh
Mol|@cul ar Weight 0.7 0.7 2.0 2,0 2.0
3 0,7 0.7 2.1 2.1 2.1
6 NA NA 1.8 1.7 1.8
12 0.8 0.8 1.9 1.8 1.9

* The drag substance lot used for pH 6.0 and 6.5 samples was different from that used
for pH 7.0. 7.5 and 8,0 samples. This is the reason for the different initial levels of

high molecular weight species in these samples.

[00222]  Under the recommended storage condition of 2°-8°C, no significant
changes in the rate of formation of HMW species were observed. Additionally; the
solution-state stability data generated during an early development showed the pH of

maximum stability to be between 7 and 8.

EXAMPLE VII
[00223]  Stability studies of the liquid formulation of belatacept (20mg/m]) drug
product were conducted by placing formulations on stability at different temperatures

and for various time periods.
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(HMN Species Tinme (nonths) HWV Speci es Level

by SE-HPLC at
Initial

(Area 9%

0.7 0.7 2.02,02.0 30,70.72.12.12.1 6 NANA
1.8 1.7 1.8 12 0.8 0.8 1.9 1.8 1.9 a The drag
substance | ot used for

different fromthat used
J%'s is the reason for the different

hi gh nol ecul ar wei ght species in these
(662D eSThé @irAPdtiobideslophient sR ISR 8On RIcRdAI @valuate the

condition of 2-8C, no significant

W'o?i%u
evels o

changes in the

pH 6.0 and 6.5 sanpl es was
for pH 7.0. 7.5 and 8,0
initial

Various pH Values 6.0a 6.5a 7.0 7.5 8.0
0.6 0.6 2.0 2.0 2.0 10,50.6 2,02.020 2

rate

ehfeck Srvaaprolevels oFmsesseni the salatien Bsbrnwadelatacept liquid drug

Vi1 [002231

iti [ ly: &h | utjon-stat
et L0t el B Pl Gy
320C/80% Rudsyy @bhditibys 41 REniRELIRER
tability studies of t

Bt

Lhonsis 0 hyprigiy and
ﬁeuﬁ'illgg ?gn’t?sxp‘h’ﬁé' Ratios of

Prefeimip gudrose ofalustddavere dpt, 1(20rfydnal ): 1@ proteinpti@0seCiati Wi ® 20

B PR R e P i hation S5highan]
bBRFACEISwas uttizBd {EderRlinepOtRs Stabid!

devel opnment studies were conducte

S on stabilit

grulararsighid BM
P SonliaR, kPRt

at

species of

stildfy ecsunohanzedi and shdwew & Tatdé 23 beloase on the sol ution
liquid drug 5 product at

stability of bel atacept

20mg/ m .

Sanpl es were placed.on stability at 8C,

25C/ 60% hum dity and SOQ&SQ[O{E%
nmoni tored at various tinme pornts.

m dity conditions and
The ratios of

HeSE'

@fftcebfivardostievas of Qickbdtaineliyuid bRlatadept divg Pﬂd(ﬁlc@,rﬂ) mg/ml

11 £ . wnmnﬁh?ﬂ ng/m o :

bel gision The| Tonefat ilon &4 HighgWlohmlilac Weaght\Bpiecjbg

(H speci es of Mdpéisatjacapt was uRilijzed:$0 determ ne

prot grifaist abi 11}y I n sql uhhen. | REp TS Oh 3oNEFE (15

-Sl_j:D\léﬁéog summarfyea ang s ML LIPS S 25 39 P 36
2 0.40 0.41 0.38 0.37
3 0.43 0.39 0.36 0.36
4 0.44 0.42 0.40 0.37
6 0.58 0.47 0.41 0.39
9 0.54 0.45 0.42 0.39
12 0.52 0.45 0.44 0.51

25°C/60%RH | 1 0.61 0.62 0.66 0.50
2 1.25 0.99 0.58 0.53
3 1.40 1.00 0.80 0.57
4 1.72 1.40 1.10 0.74
6 4.29 2.70 2.09 1.18
9 —* 5.59 4.15 233
30°C/60%RH | 0.5 1.13 0.91 0.75 0.54

1 1.77 2.03 1.25 0.84
2 3.01 2.90 1.78 1.10
3 4.32 11.24 5.55 1.75

* Samples not available for analysis due to evaporation

[00225]

The results of the studies showed that increasing the sucrose to protein

ratio improved protein stability. A protein to sucrose ratio of 1:2 (wt.:wt.) was chosen
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Ef fect of various |levels of sucrose on |liquid

bel at acept drug product, 20 ng/m Condition Tinme/ %
H gh Mol ecul ar Weight S ecies Months 1:1 1:2 1:5 1:10
Initial 0 0.37 0.37 0.39 0.37 8 C1 0.39 0.39 0.38
0.36 2 0.40 0.41 0.38 0.37 3 0.43 0.39 0.36 0.36 4
0.44 0.42 0.40 0.37 6 0.58 0.47 0,41 0.39 9 0.54
for e devalppmenbof the liguigzopntien becanse § pBavidSIyBIYERR stbility

; - 0. 66 1.25 0.99 0.58 0.53 3 1.40
Pifdegedfitk Wil Bpovd B typetonigty o0 5 70
2.09 1.18 9 5.59 4.15 2.33 30¢60%H 0.5 1.13 0.91
0.75 0.54 1 1.77 2.03 1.25 0.84 2 3.01 2.90 1.78
&tﬂb@ity§t!4dx32 11 24 5.55 1.75 * Sanples not availl ab: e
nal ev tion 15 [00225] The results
P2 fle” e S e R B hiscrest arohgresat slitroee Sty a
pgat ahd 25¢@/t60% Rmbﬁaﬁﬁgngogrfatrﬁmt&&@&v Jahws tifte IBB@%&' The
to sucrose ratio of 1:2 (w .) was chosen 56 for
weightratie lod prmqnn tofudrose Wasquz dTh@fammm bfldgh smlddular weight
i.ded mstablllty wi t hout resulting_in drug
@f‘@\é‘{?&?ew et Vas RykizeAito Artermipe paptaipistabilyy & ly@fyd
| t: S were
%F‘i‘g%raé‘@ S&Bﬂﬁfg%:%w%‘%mg% i qgglte 2qa‘}f%§“?: and 25C/ 60%
RH condi ti ons and nonitored at varl ous tinme point 'Sl'h
The weight ratio of protein to sucrose was 1:2. e
formation of high nol ecul &ABId Zht

Stability of liquid belatacept drug product

Condition Time | Belatacept drug Protein:Sucrose (1:2),
Months substance 20 mg/mL pH 7.5
(25 mg/mL) % HMW species
Control Batch 1 | Batch2 | Batch 3

Initial 0 0.40 0.37 0.43 0.91

5°C 1 0.44 0.39 0.45 0.90

2 0.47 0.41 0.46 0.90

3 0.47 0.39 0.62 0.91

4 0.54 0.42 NA 0.92

6 0.63 0.47 0.57 0.94

9 0.64 0.45 0.51 1.0

12 0.64 0.45 0.56 NA

25°C/60% RH 1 0.61 0.62 0.60 1.04

2 1.25 0.99 0.90 1.23

3 1.40 1.00 1.18 1.53

4 1.72 1.40 1.60 1.79

6 4.29 2.70 3.09 2.44

[00227]  The data indicate only 0.1 % increase in high molecular weight species in
liquid formulation compared to 0.2 % increase in Belatacept drug substance without
sucrose in 12 months at 2-8°C. These results also indicate that addtion of sucrose does

help in reducing formation of high molecular weight species.
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(HWY species of belatacept was utilized to determ ne
protein stability in liquid fornmulation. Stability
data is summarized in Table 24 below. 10 TABLE 24 -
Stability of liquid belatacept drug product Condition
Time Bel atacept drug Protein:Sucrose (1:2), Months
substance 20 ng/nmL pH 7.5 (25 ng/ L) % HWNs eci es
Control Batch | Batch ZXRAMRPLE VIIhitial 0 0.40 0.37

. .45 0.9 0.47 0.41 0. 46
o ° 3o aroas 6 5 gopmiprigned Agrissciidres mpdug were
Bndt&d ¥y'plaeing fQnffatichs On8thbRitd 3t Bl s 8
0?45 O.Héygpl\ﬁ %SC/ 60°/c1) RIS—| 1 0. 611§0 62 Onég'gfeg)aiu %Il.g)é
vBriges moperiods3 3 1.40 1.00 1.18 1.53 4 1.72 1.40
1.60 1.79 6 4.29 2.70 3.09 2.44 f002271 The data
indicate only 0.1 % increase in high nol ecul ar wei ght

EIf& %
F jpaui d fornul ati on conpared to 0.2
[ nc?gggg ’]@Esaégf‘ itacept drug substance w thout sucrose

[00229P nBtabiiy af SC-ABBiacEpakag preutt 6l O@hﬁgzml)ndw@&aﬁ;a&éaaés a
addt i ?ng % sucrose does help in reducing formation of
B

fypcign £ shiengbi Ghe buffarsysem wasritaxanmL FOmM phosphate
bh B2 28k Pt ARk ! ptl:ycegtoﬂq{agﬁltg ﬁ h§’ gS d];@r O%g W@(Ltlons and

Abat acept drug

i o torddat wmemsannspabtsl Abylygital désftﬂ‘ng LM A PP HPS LIRS C to
and for various tinme periods. 5

monitor increase in high molecular weight (HMW) species. These results are

summarized in Table 25 below.

TABLE 25
Effect of buffer strength on Abatacept drug product(100mg/ml, pH 7.5)

Storage Condition | Time/ % High Molecular Weight Species
Months | In 10mM phosphate | In 5mM phosphate
buffer buffer '
Initial 0 1.30 1.47
2-8°C 1 1.49 1.74
2 1.60 1.98
3 1.73 2.23
30°C/60%RH 0 1.30 1.47
0.5 8.73 14.39
1 14.63 23.24
2 25.26 32.25

[00230]  Stability of the abatacept SC drug product was better in 10 mM phosphate
buffer compared to SmM phosphate buffer at pH 7.5 at 100mg/mL abatacept
concentration. Moreover the higher buffering capacity of 10mM phosphate buffer
offered better pH control of the formulation compared to SmM buffer. Based on the

data, 10mM phosphate buffer was selected for formulation development.
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Ef fect of Buffer Strength [00229] Stability of SC
Abat acept drug product, (100ng/m ) was evaluated as a
function of buffer strength. The buffer system was
either 5 or 10nM phosphate buffer. Sanples were
placed on stability at 2-8C and 30C/ 60%:H conditions
10 nonitored at various tinme points. Anal ytical
ggéf'i?f U483 uded pH and SE- HPLC to nonitor increase

e TN T

odridus khigirs 6 s@ngshstariliaaBeasd tSCLtﬁuQ Eﬂﬂueﬁ (ShONIEY Wire
pH 7.5) Storage Condition Tlrre/ % Hi gh Mol ecul ar

parggan sphibitved 2- Rinard30°6/ 4B kuphd spteatisions agdivionitored at

%H'P 319 ?ﬁ‘ff APOSM‘ e%llilg%se E:\\/galliaq%(%w?eﬁcr% @eégﬁ)gwré r?}algé'tol The

fordhdtiéh &f Bgh holbul9 we RV Pshedtes oLatfmacft was Wilized t
OOZéO] St%lgl lity of t;%%ﬁgbat );%:Jpept SC- drug&produclzewa%
eEpe pigteln stnmhpm:sqohmoa Resilesrare simpar wdlabte Zorbilow.

phosphate buffer at pH 7.5 at 100ng/ L abatacept

concentration. Modreover the higher buffering capacity

of 10nM phosphate buffer t2@1Gf4gred better pH control

of the formulation conpared to 5mv| buffer. Based on

t Héffdatoavamcml{gaospin mbatztwpf 8€ dvag psedlmtaed(mmg/ml pH 7.5

£ e } vl aV¥a¥a'al

erraaton—develophn 58 Effect of Sugars. [0023]]
HOREICAPT dameprept s 08 igh Malesubss Neightaipeios
eval uate t he efMewths of Contiol’ous dugaris or:kol uti orn:1
stability of abat acept SC dr ug uicestdct Trédalik es Mehgol?

Ritpged on stabig ity af Zp 3¢C and; gPCT 07 BEM ATy 50—
i tions ang o ed o[V OS TT g, potrcs
égggrs eval uat%d—wefe sul'z?é“se ?]'\_‘.é_a! OS‘J‘}&” Aann é -
The formati o i ahnbP%cul arl -4 ght 1 IgiM/\Y gppéﬂés
of abatacept Was utillized73o 1.45 1.48 1.60

2.10 1.54 N/A N/A

11.5 2.57 N/A N/A N/A

30°C/60%RH 0 “1.30 1.18 1.20 1.30
0.5 8.73 4.31 4.34 3.59

1 14.63 7.20 8.09 5.72

2 25.26 11.97 14.21 . 10.14

? Abatacept drug product in 10 mM sodium phosphate buffer,100 mg/ml, pH 7.5.

® Mannitol formulation at pH 7.8

[00232]  The results of the studies showed that all three sugars sucrose, trehalose
and mannitol offered better stabilization to abatacept compared to the control without
sugar. The results of the studies under accelerated conditions of 30C showed that
mannitol offered better stabilization to abatacept compared to sucrose and trehalose.
Sucrose was slightly better than trehalose. Under refrigeration, the stabilization by all
three sugards was not significantly different. Sucroée was chosen as sugar of choice
since mannitol formulation had twice the tonicity of the sucrose formulation.
Choosing sucrose for stabilization would allow addition of twice as much sucrose to

achieve the same tonicity as mannitol at the same ratio but much greater stabilization
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determine protein stability in solution. Results are
shown in Table 26 bel ow. TABLE 26 10 Effect of various
sugars on Abatacept SC drug product at 100ng/m, pH
7.5 Storage Condition Tine/ % H gh Ml ecul ar Weight S
ecies Months Control a 1:1 1:1 1:1 Sucrose Trehal ose
Mannitolb Initial 0 1.30 1.18 1.20 1.20 2-8C 1 1.49

aga@st dpgBRatioRF\ proteisBudrodinkadd ofll:266 (Jt.3wiBwds cHosdn #8 the

(é%% 62.f10§54 NANA 11.5 2.57 NA NA NA )
BePBHSRS Eha SSPrug rredyctpscapsae providedsontgnum stabgitg avithout
; VA ; 11.97 14. 21

rehp 1 anful By R R R o um
phosphate buffer,100 ng/mm, pH 7.5. b Mannitol
formul ation at pH 7.8 [00232] The results of the
EffespbSuen9sted that all three sugars sucrose,

S, o LR Bl B SRR T e o

vatibtoldvels s AgRFose DASoRRidH IstabilRY of Msitalpds@ ArudH6luct. Sampl
accel erated conditions of SOC§’shovved ?ﬂ%t rmnni]%col ampres

wst¢ Blagel prestelifitysat o8P 2nd BOIC/60%dvatidite pindittmsand dhdnitored
uce . and .t rehgl ose. ucrose was slightly better

<P RIS PRt e aos oM G BmsC e i Rend k2

T fédnatioh FABhSHEREEASr wﬁghmeW)%héibsC@ferla?éﬁg%tf\;a%ru%ﬂ%ed to

Sucrose was chosen as sugar of choice 20 s
degrminegirottiorstallilityiin solntion.t Reséts ateeshbemiis iTalled7 Hehey.
sucrose formul ati on. Choosing sucrose for
stabilization would allow addition of twi ce as nuch
sucrose to achieve the sgogr o city as mannitol at
the sane ratio but nuch greater stabilization -59
agai nEffeayefi egimisdenelsofinuct @iemnAlbitacetiSC daid Product
1:1.36 (m.:w.) was chosen for the devel opnent of

the SC drug product batifuae/ml pHAS ded opti mum

st ut - T g, T T rodoct owth
ex ?gggg\%)go\#f}%&rt d nl'c;:l | %hy/u ‘E.EEf/ﬁfiéw : M&Mt Species
onths ontrol 1:1 1:2

Initial 0 1.30 1.18 1.17
2-8°C 1 1.49 1.37 1.33

2 1.60 1.40 1.21

3 1.73 1.45 1.23

6 2.10 1.54 1.29

11.5 2.57 N/A N/A

30°C/60%RH 0 1.30 1.18 1.17
0.5 8.73 4.31 2.41

1 14.63 7.20 3.69

2 25.26 11.97 6.59

? Abatacept drug product in 10 mM sodium phosphate buffer,100 mg/ml, pH 7.5

[00234]  The results of the studies showed that increasing the sucrose to protein
ratio improved protein stability. A protein:sucrose ratio of 1:1.36 (wt.:wt.) was
chosen for the development of the RTU solution because it provided optimum

stability without resulting in drug product with excessive hypertonicity.
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(00233] Fornul ati on devel opnent studi es were conduct ed
to evaluate the effect of various |evels of sucrose
on solution stability of abatacept SC drug product.
Sanples were placed on stability at 2- 8C and 30C/ 60%
hum dity conditions and nonitored at various tine
gints. The ratios of protein to sucrose eval uated
gt of Surfardants> 10 The formation of high nol ecul ar

i ies of abat t utilized t
L S L T R E—
80 oPWednf SORRIIEP 020k 2B R Q%(PluT&ﬁle@Fgg)gEftﬁ@Qﬂutgfn éfe?cﬁli lb?t
p a

| evel s of sucrose on Abatacept SC 'drug product
AptaegPnS ¢ drysiproudst Stap evajeat@b Mol axaver T8Srwas evatitated at levels of 4

Mb] ecul a it cLes Mnths ntrol a,l: : i
R € it ol B sp RS §6 s St 0 g ot b formegption
dorftentiatidh. Sa@npled Were : itg alQ_ %o - ‘Rimidi
oo S Bl eteyptivel of it a6, boCiind 28R s6lk thmigity
gondiitions and n@@itdredit SarGMs tn2poiRs. Res\9i dbe 8fHvan in Table 28
é%at acept drug product in 10 nM sodi um phosphate

PYer, 100 ng/m, pH 7.5 100234] The results of the
studi es showed that increasing the sucrose to protein
ratio inproved protein stability. A protein:sucrose
ratio of 1:1.36 (W.:w.)TABLER®8chosen for the
devel oppent of the RTU sol ution because it provided
og’}ff ﬂfgagf%ilﬂet‘%ﬂw tpst of sdantantup shataeany S6r dcngcproduct
wi th excessive hypertoni Q'HQIS - Ef fect of
Surfactants [002351 The e ect 20l various surfactants

in marketed products, [such as ﬁ%}yﬁgr&@gﬁwégﬂﬁpecm
(St¥asanChndidd) andThRL 0% afEH i J|BF( P bkl ) *'mﬂfél 1otBate
sol uti on st abi 'I\FIXnt% abat acept r&yrglr pr qudc O%as 1
eval uat ed. Pol bxaner- 188 was evaktar B E | dyel & gng/m
C_and. 8 nmo/nd and Polvsorhate (80 4as levad uatled bt 2
wiiab g/ nl of | fifhl flor M@at ilonl.05 1.06 1.07 1.10
2-8°C 1 0.98 0.99 0.99 1.01 1.02
2 1.02 1.03 1.04 1.05 1.07
3 1.06 1.07 1.08 1.08 1.09
6 1.23 1.27 1.28 1.25 1.32
9 1.30 1.35 1.36 1.34 1.36
25°C/60%RH 0 1.05 1.05 1.06 1.03 1.04
1 1.92 1.94 1.92 1.97 2.02
2 2.69 2.71 2.68 2.75 2.80
3 3.74 3.92 3.67 3.84 3.84
5 512 5.16 5.03 5.05 5.03

? protein:sucrose (1:1),125 mg/ml, pH 7.8

[00236] Results of the effect of surfactants suggested that surfactant did not have a
significant negative effect on the stability of abatacept SC drug product. Among the
levels of Poloxamer 188 evaluated. the concentration of 8 mg/ml was found to be

adequate to prevent the formation of silicone related particulates in the formulation.

-61 -




concentration. Sanples were placed on stability at -2-
8C and 25C/ 60% hum dity conditions and nonitored at
various tinme points. Results are shown in Table 28

bel ow. 10 TABLE 28 Effect of various |evels and types
of surfactant on abatacept SC drug product at 125
mg/ nil Hi gh Ml ecul ar Wi ght Species Storage
soradpkityon Time/ Control s Pol oxaner Pol ysorbate I\/bnt hs

4 812 lniti 1 05

57T, "ogmotshrbatiegptngiiga Bty it dHien poem 1 0
c@n&ﬁtr&n&@ ahd%om S ra@@stlpsogf the %i&%n%@&ss @elje rhcasured

.27 1.28 1.25 1.32 9 1.30 1.35 1.36 .
uz&g/aa(a%ﬂ-pressm@ﬁeﬂmdﬂ Hes® ﬁesmlts)%e]suﬁmankedanable 949 bdlo92
1.97 2.02 2 2.69 2.71 2.68 2.75 2.80 3 3.74 3.92
3.67 3.84 3.84 5 5.12 5.16 5.03 5.05 5.03 a
protein:sucrose (1:1), 125 Ay *J g PH 7.8 15 1002361
Results of the effect of surfact ants suggest ed t hat
sur Osaicatity Dadernninatian of A basi@pt $CSvhticePaYhvisueBh et
on the stability of abatacept SC drug product. Anpng
the levels of Pol oxarﬁ‘fdcl‘slsceé‘\?%tlﬁ’at ed. the

A%QIEQ\}@E? %h H;I QI 8yt g'otelvﬁbnc un% alu be j °‘é’o’ﬁ ual | a?s\xjné)lality
pre fant the Tormati onn (m/hnt) onlePhos%haqg e m&i"l[P CU m%sm/kg)
ATl TGnb St T o 120~ % Ssmyot D5mM | ””fo"mﬂfl 151
batacept— vartious oyr T ef s, —at
Ahﬁl%t?)jm lyatlgr Sf%. 3 oncen%br at nsblgﬁ1 [fr bm-separatle 32
é‘gﬁ%ﬁﬁ‘ﬁmél{té%aﬁé’yf ormul afi on process @M neasured usi ng®
NP | Thocpo lr aciil t+ o o b zod
IICLIIUu. mMmesSe—FesutS—are—stuharthzea
16 nNER 8 g R S e ™ - lo - 35
Abatacept In water 100 10 mM — 51
Abatacept:Sucrose (1:1) 100 10 mM — 567
Abatacept:Sucrose (1:1.75) 100 10 mM — 766
Abatacept:Sucrose (1:2) 100 10 mM — 913
Abatacept:Sucrose (1:1.36) 125 10 mM - 782

Effect of Agitation/Shaking

[00238]  The effect of agitation on-solution stability of abatacept SC drug product at
100 mg/ml and 125 mg/ml concentration was determined. Aliquots of the solution
containing approximately 1 ml in 5 cc tubing vials were shaken at speed 3 of wrist
arm shaker at 2-8°C. The temperature of the shaker was maintained at 2-8°C by
placing the shaker in the cold room. Samples were withdrawn at appropriate time
intervals and assayed for pH and visual appearance, and same time samples were also
evaluated for bioactivity after 30 days of agitation.

[00239]  Samples agitated at 100 mg/ml and 125 mg/ml concentration for up to 30
days show no change in the level of HMW species, in SDS-PAGE profile, peptide
mapping, B7 binding assay, pH, appearance or protéin concentration when agitated at

2-8°C.
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5 TABLE 29 Gsnolality Determ nation of Abatacept SC
Solution in Various Buffer and Concentration

Abat acept / Buf f er/ Exci pi ents protei nConc Sodi um Sodi um
Gsnolality (mg/n]) Phosphate Chloride mOsnt kQ)

Abat ace tdru substance 50 25 mM 50 nmM 151 Abat acept,
Diafiltration step 50 10 mM _ 32 Abat acept
Begemmended StyrageSonditigws_ 49  Concentration step 10

7. hos ffer Abat ace in water
Tt " Hhe SRR o dlirmes eopdisin i aetsn S0 crie progish 125
A AGRPY 1@&92%?13(218 :bC7v51)ch é%oﬁ%mg 8Riflife of at least 12
Abat acept Sucrose 10nv
Avathscept : Sucr ose (1 1 36) 125 10 rrM 782 10 Effect
of Agitation/Shaking [00238] The effect of agitation
on solution stability of abatacept SC drug product at
100 ng/m and 125 ng/m gQR f£g% on was deternined.
Aliquots of the solution contalning approxi mtely I
(00241h] 5 mmmlddﬁlmgan‘dlagg&:gamfrﬁars hﬂ&@ﬁseﬁ&ed&}é@ﬁda@orpﬁathways of

gr;%té shaker at 2-8C. The tenperature of th
i JgWQ CHigsnt Bispeetoga! optlpes Bglabp@t@qY%alﬁ@mﬁ@blhmskteiy

L8550 168 0D SR ESLPE RO IR g a2
spesiffthllp pHERS, 06 6,9, I By Rirpdse®f ﬂﬁﬂl&h&ﬁls\/\@ i@&n@P e optimal
eval uated for bioacti vi ty after 30 days of agitation.

sz 3t fonpwipties thagwilhettadn aminpommgf h$-namthsif Shetflifd for the

to 3 d o\ n change |
et A T S T i e
feuNag welght kpenms N¥hasEakug pxldduaﬂsﬁﬁﬁla{ﬂ&@utﬂizea P08 Qudy is
concentration when agitated at 2- 8C. -62 Recommende
dyserbrieinGehls 30 bdew] 00240] The recormended st or age
condition for abatacept SC drug product, 125
ng/ Syringe (125 ng/m) is 2-8 Cwith a recormended
shelf life of at |east 12TABLE 30

SC drug product formulation composition at pH 6.9

Ingredient Amount mg/1.0ml
abatacept 125

Sucrose 170

Poloxamer 188 8

Monobasic sodium phosphate, monohydrate | 0.638

Dibasic sodium phosphate, anhydrous 0.475

Water for Injection QS 1.0 mL

[00242]  Abatacept SC drug product will be formulated at pH 6.3, 6.6, 6.9, 7.2. The
drug product will be formulated with sucrose and poloxamer 188 as described above
and the final batch concentration will be adjusted with 10 mM phosphate buffer (pH
6.9). The pH will be titrated down to 6.3 and 6.6, respectlvely, using 1N HCIL.
Alternatively, the pH will be titrated up to 6.9, 7.2, and 7.65 with 1N NaOH. The
drug product will be filled into 1-mL long Physiolis™ syringes (1.0 ml fill volume)
and placed on stability stations at 2-8°C, 15°C, 25°C at 60% humidity, and 35°C.
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nmont hs. 5 EXAMPLE | X [00241] Deam dati on and
aggregation are two observed degradati on pat hways of
CTLA4l g nol ecul es. This protocol outlines a |aboratory
scale pH stability study designed to evaluate the SC
drug product fornulation in the pHrange of 6.3-7.2,

10 specifically pH 6. 6, 6.9, 7.2. The purpose of
StamI%CSsSmW h@@@%@éﬁﬁ?ﬂ h&httah@ll 6pres hilcovermgenr ipddrting into

ﬁ&ﬁﬁgﬁglgﬂ?{hgﬁ wll attain a nlnlnun1pf 18- nDnths of

i CTLA4l g SC fornulations wth
[0en’] dSDhe: seanttdairt PR AR (Al H@E%ﬂ;{}e@& (5‘,3951 6,12 18,24

nol ecul ar wei ght species. The g pro

ni@nthudralt dpvionaily 9 roathsi MDruf) peodatudyret gt 18RSIl Beshnigled at 1, 2,

Tabl e 30 bel ow. 15 TABLE 30 SC drug product

4 6mpanthy andrpptionpbs? moshsabPryspredect stonest @&Sé@tamﬁﬁ%ﬁumlduy
ce rose 170 Pol oxaner

B sisEpleadbd A %ﬂoslaﬂg% Rt B A eIe il pgsppled

1}
95 D DTS SN0 B S g A

ahd tastsamtpdes @itly)y pHG1rBtial64 Gronth £hd IZst%amﬂBg ong@ AP8Winitial, 4
rod§§} will be formulated with sucrose and pol oxamner

laglsemplgs enbpoize exelasion EPLG SDHBAGE, tryptic digest

PEBRSPHAY O il ORI e BMBLERP B gt o

aaﬂehdﬁdﬁandr iesdettic ﬂﬁthg@EF)@ﬂntldNaﬁlﬂast saﬁf'lﬁl@sr 7§Y \G?alrr}bles
the pHw Il be titrated up to 6.9, 7.2, ‘and 65 w't

SIONSM@ISPC Thé 25%; eyl 60% duatding Will betektet If@df?mﬁ(mxgaslm_mgnths
o R FRAIERALRY Pt P BhLCas DOk e g afiesGrmsice
nﬁaﬁﬂn‘é' (tI“YM)a'S‘Qm%@g storePa ﬁaMﬁ‘c‘oesth%ﬂ {%r Qf“aze %&gh%éh ?ﬁ’tLéi,

omlight at all tinmes by covering

SEA}RAGE gtdtryptmtmgast p@thamppiwml Dr ug pr oduct

8C will be sanpled at 0, 2, 4, 6, 12 18,
[(i)t [‘]ed I%on Routcl:ne testing methogy will be used to further characterize stablhty

samples at the initial time point, 4 months, 12 months and at the end of the study.
Some of these methods may also be used to test specific samples if a trend or an
unexpected result is observed. The non-routine methods include: size exclusion
chromatography employing multiangle light scattering (SEC-MALS), kinetic binding
(SPR), Mass Spectrometry, CD; AUC, Differential Scanning Calorimeter(DSC), FFF,
FTIR, size exclusion HPLC (denatured) and SDS-PAGE(silver stain).

EXAMPLE X
[00245] A PK substudy was incorporated in a phase 2B, multi-center, randomized,
double-blind, placebo-controlled study to evaluate the safety and clinical efficacy of
two different doses of abatacept administered intravenously to subjects with active
rtheumatoid arthritis while receiving methotrexate. In this parallel desi gn study,
subjects received abatacept at 2 different doses (2 and 10 mg/kg) or placebo in
combination with MTX. Abatacept was manufactured as described in co-pending US

patent application Serial No. 60/752,267, filled on December 20, 2005 which teaches
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nont hs and optionally 9 nonths. Drug product stored at
15C will be sanpled at 1, 2, 5 4, 6 nonths and
optionally 9 nonths. Drug product stored at 25C and

. 60% hum dity will be sanpled at 1, 2, 4 and 6 nonths.

Drug product stored at 35C will be sanpled at 1, 2
and 4 nmonths. Sanples stored at 2-8C will|l be tested
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RSPy AL AVROPUSIL Sy SPLRCLE LN BSHLE T v,

ChT sandav &lvagles d a4l 16 thd GiYdepesdi SF&O%erI%QEéSX?Q\ subjects, the
abat acept at 2 different doses (2 and 10 ng/ R

TREL ki @OT,@@dB/(SﬂaalugﬁwwetamMM3 d-“i}'&,tﬂ@émeMﬂ@ and ~ 0.07

fac d S, ribe endi ng US
R eI R TR Yo FOL e s oot o the
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production of proteins of the invention, spéecifica

afise Mrﬁ‘dﬁﬁm(@m $h§=o [pnot eimongr thewafier, Stbgd)amatﬂabnchﬁons for
ures ed in ophil i zed

PRI A S thao IRt momoly dehE A B o he oc<ing
sgg%hér::sgltug? (é(gglgr\l}ﬂ?gﬁg l\'lvgftg%{og@ g%%%ég@ttﬂ)%‘%g tcox‘f@gtrgtbons dugn g
the first 2 months of treatment. Comparison of the trough (Cmin) values at Days 60,
90, and 180 indicated that abatacept does not appear to accumulate following monthly
dosing. The mean Cmin steady-state values for all subjects receiving monthly IV -
doses of 2 and 10 mg/kg abatacept ranged between 4.4 to 6.7 mcg/mL and 22.0 to

28.7 mecg/mL, respectively.
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5 every 30 days thereafter for a year. Multiple dose
PK was derived fromthe serum concentration vs tine
data obtai ned during the dosing interval between Days
60 and 90 from subjects who were enrolled into a
site-specific PK substudy. For the subjects in the PK
subst udy, bl ood sanples were coll ected before dosing
on Day, 6Q, and for PK profil e begi nning on Day 60
at 30 'rute§ (c@rraggondlng tp the end of abatacept
10 inflsilon)S atS4 Homrs after|the start of infusion,
and wegklly thereafter until Day 90. A total of 90
subj ec wer® elffol 1)6d to partf{cipate in the PK
substu Fpoweyer, [conplete PK profiles between the
dosi ng Erﬁ?nvﬁ ircwnghy 60 to}90 were obtained from
29 sub| £qts| IS5 Subjlegt s dosed|at 2 ng/kg; 14 subjects

vegit O

3

dosed pt [TO| ng/ k@) . |9 002461 Al summary of the PK
paramef gns | § presented in Ttapje 3 1. The results 15
from the |stiudg |showdd:t hat both Crax and AUC( TAU),
wher e [TAl :E%@,Q§ys,-fincreasej in a dose proportiona
manner} = KFor| honimnal doses incrpasing in the ratio of

1. § I B¢ deondtric [neans of Qrax increased in the

rat£o pf | & | 5222 whille the gepretric nmean for
AUCETAUE | it édsed ijmthe ratip of 1: 5.0. In

ad btio@,;-ﬁﬂﬁi& (LJ' and Vsg val ues appeared to be
i ndBp dt| Bf |dose.|S n these RA subj ects, the 20 nean
T-HALR, CET—and_Vsy vatues wef e around 13 days, - 0.2
nL/ g/ Ko, |&@nd: 2| 2. 07 & 1 Akg, reppectively. The snal
Vssgi i:@t@?ég@at ahpt acept i confined primarily to
theS ¢xt1 ﬁce Fylvar fjIkui d volunk Based on the dosing

sch 0 Z and & ks after the first
|nfggqogw tthen ondé a rMonth thlereafter, steady-state
80 tlpﬂsgior naggt&be t werel reached by the third
gonLhljy=dose. Al sd; jas % resuljt of the dosing 25
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[0 247]y The pharmacokinetics of abatacept were studied in healthy adult subjects
after a single 10 mg/kg intravenous infusion and in RA patients after multiple 10

mg/kg intravenous infusions (see Table 32).

TABLE 32
Pharmacokinetic Parameters (Mean, Range) in Healthy Subjects

and RA Patients After 10 mg/kg Intravenous Infusion(s)

Healthy Subjeets RA Patients
(After 10 mg/ke Single Dose) | (After 1 mp/kg Multiple Doses’)
PK Parameter n={3 =14
Peak Concentration (Cp) fmogfml] 292 (175-427) 295 (171-39%)
Terminal halflife (4,0) [days) 16.7 (12:23) 13.1 (8-25)
Syshemic cleanance {CLY [mLtdg] 0.23 {0.160.30) £.22 {0.13.6.47)
Volume of destribution (Vas) FLif] 1,09 (0.06-0.13) 0.07 {0.02-0,13)

*Mudtiple inteavenons infusions were administered at days 1, 15, 30, and menthly thercafier,

[00248]  The pharmacokinetics of abatacept in RA patients and healthy subjects
appeared to be comparable. In RA patients, after multiple intravenous infusions, the
pharmacokinetics of abatacept showed proportional increases of C,., and AUC over
the dose range of 2 mg/kg to 10 mg/kg. At 10 mg/kg, serum concentration appeared to
reach a steady-state by day 60 with a mean (range) trough concentration: of 24 (1-66)
mcg/mL. No systemic accumulation of abatacept occurred upon continued repeated
treatment with 10 mg/kg at monthly intervals in RA patients.

[00249]  Population pharmacokinetic analyses in RA patients revealed that there
was a trend toward higher clearance of abatacept with increasing body weight. Age
and gender (when corrected for body weight) did not affect clearance. Concomitant
methotrexate (MTX), nonsteroidal anti-inflammatory drugs (NSAIDs),

corticosteroids, and TNF blocking agents did not influence abatacept clearance.

Serum Assay for Abatacept
[00250]  Serum samples were analyzed for abatacept by an enzyme-linked
immunosorbent assay (ELISA) in a total of 25 analytical runs. All analytical results

met the acceptance criteria established prior to sample analysis indicating that the
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r ¢ [00247] The pharmacoki netics of abatacept were
studied in healthy adult subjects after a single 10
ng/ kg i ntravenous infusion and in RA patients after
multiple 10 ng/kg intravenous infusions (see Table
32). 5 TABLE 32 Pharmacoki netic Paraneters (Mean

Range) in Healthy Subjects and RA Patients After 10
%I %gnﬁtﬁpﬁi Hps RERFESCARd aequerte §or thmmmwloswcﬂab@ta@epm study

ROPL o o BT A8 RS B befuuile Ry Mifjoc dallicd
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abatacept in RA patients and heal thy subjects

appeared to be conparable. In RA patients, after
mul tiple intravenous infub8Bk&E 3% he pharmacokinetics
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20 et hotfexate . nonst Qﬂg dal 75
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TNF bl ocki ng agents d|d not i nfl uence abat acept
cl earance. Serum Assay for Abatacept [00250] Serum

sanpl es were anal yzed fgxgfgigacgpt by an
nzyme-|inked 25 i munosor bent assay (ELISA) in a

[Qe I ofheebjestiviey of thad studinare todhdsesarib YK afdlelatzsptl foHowing a
sl @ GafGRTEY ERERaf Sl Ty oR iR Fehy STgefS S ssels the effects

of the injection volume and concentration of the injected solution on the PK of

—\
-
- neanm t ant

subcutaneously administered belatacept; to assess the safety and tolerability (including
the site of injection evaluation) of a single SC dose of belatacept; to assess the
immunogenicity of subcutaneously administered belatacept.

[00252]  This is a double-blind, randomized, placebo-controlled, parallel group,
single-dose study in healthy subjects. A total of 42 subjects will be randomized to one
of 6 treatment groups. Within each group of 7 subjects, subjects will be randomized in
a 5:2 ratio on Day 1 to receive a single, SC injectioh of belatacept or placebo. |

Subjects will be required to weigh < 100 kg. The 6 treatment groups are described in
Table 34.
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ELI SA nmet hod was precise and accurate for the
guantitation of abatacept in study sanples. A sunmary
of the standard curve paranmeters and nmean QC data for
abat acept in serumare presented in Table 33. The
between- and within-run variability of the ana!yt:ca
for abatacept was 4.5% and 3.5% CV, respectively.
ﬁiﬁn 5 observedpconcentra?ﬁ&ﬂdzéf the anal ytical QC

sanpl es devi ated | ess % from the nonina
val ues (Tabl e 33). TABEE@%?‘* E%m?é’}‘ *of Quality Control

Dehtindr@ Grolie D6aYofMelafRBpase pinéécﬂnmﬂe Se@émeéxtration of the
Nomi nal Conc. ll’i‘a&’:bMdlf'" gw(s 000 ne/nL) (fﬁijécqngolution

W Mg, C Mean—CGhseryed—Cont—2= A
13- 6081 24524 q@gVSbW{gv 8.9 P2 BEMbken Rin Prlidding/md.
(V) 4 52830 WEn Run| Preditimbn (%CV) 224 ngy/mL

2.9 Total VariatidfOmgLV) 5.1 4. B.%mP n [5 7323mdML

Nunber4 of Runs 25 25028 EXAMPLE XI2 }00251] Tha25 mg/mL

obj ectyves of this sjpgy are (0 aggepp (Ne[PK 950 me/mL

bel at gLept rgriowmn ﬁl STTgre Dk,lkbur?liol Zo-llfchlo V‘II%E/II‘IJL

50to 150 ng—irnheathy—subjects—to—assess—the _
effects 15 of the injection volunme and concentration
of the injected solution on the PK of subcutaneously
0p33]i sSapRreshAliaha&shberebfngevfsRion B d@likliNe ability withi
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Bddysaf dog ot Day 4i SigfijectSEiltibs admitted ed tieabinjetl, fatility the day
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R e Ty B RS0 st e SHER subects win
bl 8-t E1ffcal "fz?c@ﬁ’t?%ﬁﬁg)moéjlgﬁﬁle 'ogeﬁéitﬁle%teﬂs%sgrﬂgrﬁg b IDay
group, 20 single-dbse stu In al'thy subjects.
1 endwilbfetud te bl doticl Ficllity ier aaalnstody zed theedfrRe un®fdifharged

re tneq} groups. Wthin each group of 7 subjects,
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i ' SG.i nj ' o) Lat age or .
DS ORD ELAE PR AIG AR bR B SR s
stirgle BCtdosao fmidtagpoonsacebe, araskeipedeialled PR 34. 25

immunogenicity sampling. All subjects will receive the SC injections in their anterior

thigh. Following study drug administration, the Investigator will assess the njection
site for signs of local irritation and inflammation.

[00255]  Physical examinations, vital sign measurements, and clinical laboratory
evaluations will be performed at selected times throughout the study. Blood samples
will be collected for up to 56 days after study drug administration for PK analysis and
assessment of immunogenicity. Subjects will be monitored for AEs throughout the
study. Approximately 265 mL of blood will be drawn from each subject during the
study.

[00256]  Dosing and follow-up will occur concurrently for all dose groups. No
subject will receive more than a single dose. Subjects who do not complete the study
(except those who are discontinued for AEs) may be replaced.

[00257]  This is a single dose study. Each subject will undergo a screening period

which will be a maximum of 28 days prior to the day study drug is administered. Each
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TABLE 34 Treatment G oups Treatnent G oup Dose of

bel atacept or Injectin Volune Concentration of the

Pl acebo Injected Solution 1 50ng 0.4nL 125 ng/nL 2
75m 0. 6nmL 125ng/ L 3 100 ng 0.8 nmL 125 ng/nL 4 150 m
1.2 m 125 mmL 550 ng 1.0 nL 50 ng/nL 6 75 m1.0
nmL 75 ng/ nL [00253] Subjects w il undergo screening

sebjettueill omsirt i tHetmdyrung thé (gi G| MWst(hlzrD%yéz Eﬁer@ﬁm drug
of dosing on Day 1. Subjects will be admtte

‘%P‘i‘fﬂi“b%?fe¢ ache lafb‘&/“ﬁ’ﬁ ef @&Qast pelijest undergoimigitige (rBhyill ﬁa
DbRGahasale Oem?é 4gtions, including MR Subjects will

remain Int | Cal faC|I|ty until conpletion of

[QA258] t r Balatiesdt 19958S/S1HE (1S rﬁ’ﬁﬂ%%as Rsc c}%‘a h‘M‘él ,ahgturn

to the clinical facility for each study visi
mapufashredas Glﬁsﬁmlpeddnmmﬂgmg Us§ pajmttalpph&ltmdﬁenimo 60/849543,

1 b d dt
BTSRRI o
tl&ﬂhﬁérﬁfbﬁPEpe@fﬁoﬁll?F&@ﬁrbnﬁaﬁ A%I?ﬂgﬁ%@ﬂl C}?f@h@ét% %g'raghnéela 9k the

I Mmunogeni Ci t Yy Sar‘r'p I Ng.
meaunaljaacellouluiens, is heeadyantse llqmd ;ﬁ-dsﬂL@:hproEQieHQﬂ\fla l@éhss vial for

| ti gat
Wit b ruation Ssiad peur i svgRem b ytinge and necdie
t 5
e O AT arE 80 of PR M in b3 o g cach vial
tq zgqggmatfor yithdmatllntiesss thiit OIS BE ofetid IR c@hta%ﬁh%@b@f#lg can

out the study. Blood samples wl
Ong qﬁ]ﬁ“{"étr?ot@lhays after study drug

K sessnent
“?’%%EBZ%%%?‘%W oL LA W g PR ! i for an 1V
inflhﬂimughout the st udy Approxi mately 265 nL of bl ood
be drawn from each subject during the 20 st udy.. .
[(wéé%S 6]H ey ﬁ@blﬁﬁéi a§ @fl?tﬁmmﬂi)bwnleﬁlcaﬂdustor}c physial exdohiytation,
ect WI receiye nore

1o Ao 0BG B0 fifiealiRbiibty Hstwmoioros fFerE

&t ety trmg%aldgmnaﬁa ¢ 50 8hd WGl Sb b
pnégﬂgtgu(rlepl aced. [00257] Thllsl is a si ngﬁg é@gf ESt cat
leg{dR Y§@Fl§ joéege aid Weighderckemat slor e loﬁgmﬂemlzadon Z&mfsﬂu ch

i mum of 28 daxs prior to the day study

sug'ec S rlnust g)gﬁ)ioﬁpgrtsl&ge%qt PECgIgnt and must be using an acceptable method of

contraception for at least 1 month before dosing, during the study and for up to 4
weeks after the end of the study. Women of childbearing potential must have a
negative serum pregnancy test within 24 hours prior to the dose of study medication.
Subjects will be advised on potential risks to a pregnancy. Male subjects must be
using an adequate method of contraception during the study and for up to 4 weeks
after the end of the study so that the risk of pregnancy to their partner is minimized.
See Section 5 for a detailed list of the inclusion and exclusion criteria.

[00261] Medications taken within 4 weeks prior to enrollment must be recorded on
the CRF. No concomitant medications (prescription, over-the-counter or herbal) are
to be administered during study, except for oral contraceptives, unless they are
prescribed by the Investigator for treatment of specific clinical events. Any

concomitant therapies must be recorded on the CRF.
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-69 subject will remain in the study until the | ast

visit, 56 Days ( 2 Days) after study drug is

adm ni stered. The last visit of the | ast subject
undergoing the trial will be considered the end of

t he study. [00258] Bel atacept 100 ng/vial (125 ng/nL),

as descri bed herein, and 5 manufactured as descri bed
109262} pé’d@bﬁgelﬂlgcmf(dmwmg)ﬁﬂinjatﬁi(ﬁnwﬁbbé @driviid from serum

60/ 84954 |l ed, on gbtobﬁ; 5, 2006 which teaches
BPISERY 5%’ VFB%“S i gt e single-dase PRopasametetsrio be gasessed include:

i nvention, specifically reconbinant gl ycoprotein

phaguct s, NQXnﬂﬂg§ﬁ%ﬁ%dsFE¥ p(mn cell cultures, is a

ready-to-Use produ OV|§5@'|n a glass via

Tolax W t Hoihenel manshuadsbsBived k@tinddnb&ithgioa Sui table
si ze conventional syringe and needle 10 for SC

A8 (RSt r Arer sndershs prpingioaerntreior imeofuryrefrem diceptero  the

t t f t hd |
| ossce saunal B T RighelecoufrBaith cont ai ni ng 100
AYGRIF) bErediuhBet tiverfif cofer@dlbiLtifde! @b Ofifom HAR2R2)

Bel at acept Injection, 100 ng/vial (125 ng/nL) I'S not
i nt ended dxdwapelaterVo infivftesimon 15 [ 00260] Heal t hy

gcts @s det ned by nedical history, physica
%ﬁg %atﬁ%ﬂu %Tgﬁgéad el ectrocardi ogram and clinica
Caipgr at or Xp@eH: Wbl AS Matdncbe el igible to
part|C|pate in the stuady. This study will include nmen
HH8/Fvo me nApiBadijt eclusenafslistheutatn at lseeady stdt8 years of age

and weigh < 100 kg at the tine of random zati on.
Femal e subjects nust be not nursing, not pregnant and

926310 IHB AL RECER HARLAIRLRRC WA ne BRI A Gge i on

r at | east nont Ing, durirng th
ta:rmpa[rmwntqb niethodls byedatidattd BK dnblysiepeog@hm] fhe e$‘b€9!629!x Kmetxca

Wnen Elld earln potentlal nmust have a ative
Pt BrEghass e SR SaDpROSTAR G ¥E Yo alaacise

Rbosdqudy nedication. Subjects will be advised on
potential risks to a pregnancy. Ml e subjects nust be

[LOQB@@ aiSeante spnaples Wil bocblletted ontr tate phd &Hﬂaﬂ:’dﬁbﬂﬁe%ﬂ%ence of
% and for up to 4 weeks 25 after the end of t
a%y disry tﬁé’FIaﬁ?@PWS&g tyo B8 Araspryy- @ee ase assgsaest the response

b IndH RO Eoule ARARSSAE Ane L EA0F-15h ﬁ?'éledi'l' st of

t he |nc usi on and excl usi on cr eri a

[mamkss] at iMdnsubjeatsarhoretbive stdyarRlRaié Kill bOineiael BB kafety
must be recorded on the CRF. No concom tant )
ar?é‘d’l% datp sets. Jubjestcvhotdceive plageho intray pandl val bepobled b

urln st ud t for oral
s@ﬁ(ﬁi? P%geegg)ftlre%gg&ﬂ ﬁ‘% 2} fof Fﬂ aﬁseg exgﬁa%q, FE% nb%?tst grgept for
thaviessf igRtGén 48EssinehBt MBNdvafliblse BEG ffdnt siiédi &R receive
events. An concom tant therapies nust 6e recorded on
hefasaqeprwill be included in the PK data set, and will be included in the summary
statistics and statistical analysis.
[00266]  Baseline is considered Day -1. Frequency distributions of gender and race
will be tabulated by treatment (injection volume and dose). Summary statistics for
age, body weight, and height will be tabulated by treatment.
[00267}] All recorded AEs will be listed and tabulated by preferred term, system

organ class, and treatment. Vital signs and clinical laboratory test results will be listed

and summarized by treatment. Any significant physical examination findings and
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-70 [00262] PK of bel atacept followi ng SC injection
wll be derived fromserum concentration versus tine
data. The singl e-dose PK paraneters to be assessed
i ncl ude: Cmax Maxi num observed serum concentration 5
Trrax Ti rre of maxi mum observed serum concentration

Area under the serum concentration-tine curve
Grhrl&fﬂ kabﬁ@tozé Fesulty wilh be listegrdnisptiqrsite aégqssrqarﬁmrmhsmaeheat
Sg‘%ﬂﬁ%;%&g ﬁr@% Iv!'\ill:)be tat%%‘rilatgcp Ef %Ezgtpn% Paid (!:1 poglsg¥eé*ay

conc rati curve tTrom

m@cebatsuwjbéte will Be pdletiatrbsd ddse §Ehd a;hdﬁyéeuflﬁde%bﬁd&my, as
Ear ent total body cl earance VSS/F Apparent vol une

Vel f@rtb@@sseﬁmmt ef sitehyf igjeetian. [ 00263] | ndi vi dual

K _paraneter v ived b on 15

BT stz ARG B Brolidif Bk piepds B Bediment
@é&%ﬁmnemean%&@m%t%mhbﬁéh whll eaﬁé%méd‘f%@@?ﬁ%ﬁ UC(0-
Cor p, Phil adel phia, PA. Dose nornmalized AUC
BHeand APEI(IND. N[edﬂlﬁa@msaa tmd sizaxqne svillbk prdsented Ifdréltrhed

ver ti,ne assayed f t he presence of antibod

s 20 T SEBE RS il ieepro g o A LB amEion desagpss

I

B BT AE B8 R RS inls ol < 1Py ESHaf s AU CaNE)
verinp doteswilhiee premde& Scatterdhlote ACHT(NIR) aid Cmbe aérosd ingk2eon

in the sﬂ% and PD data sets. Subjects who receive
V;S’Il‘g’&@bw e‘é‘?f?trﬁﬁtﬁélto isess this eﬁfé%floé‘dh? H{(d)fé)elaé,aqng @lso, scatter

A6 LEM L EAATHA g 0L 9&911; o ?A?  LERASATAL Sanaftdm§x afety

assessnents exce I'njectl

ASEEsFRalsss vd-lhineaM&hﬂl a@éeg wimba pkdvadedswiigre ﬁ%}&ildﬁbl@
receive 25 bel atacept will be included in the PK data
(83691 andupimary Hatisties Mild bel tabilatedebystuentmeyt andstudystay der anti-

Al I O 66 sel
ARG EP 9 Tk SRR PRE et oguppgine 0o
1an@lhtf) aE& exphbilel pobgbleabidcatiods béfw%érﬁﬁﬁrﬂﬁﬁﬁgeﬁicﬁbf a6 'egﬁbsure
vol unme and dose). Summary statistics for

Phtp gﬁ@hanaeﬁdmmtlgh@lawmt apbantgbGN3P ¥l bynhqdwwmus beta@acept
C%ncenga%lo NI ScIet ol d%d AEs will be listed and tabul at ed
y pre &t gi”%eprr?n system organ class, and treatnent.

Vo217 SPRNSdIMthusbhei&s) blb@dnwn%lmgxsctl&ﬁﬂesra%ylhthﬁedfwd Table
be Iisted and sumarized by treatnent.

38i gni fi cant physical examnination findings and -71

TABLE 35

Pharmacokinetic and Immunogenicity Blood Sampling Schedule

Study Day | Time (Relative to Dosing) PK | Immunogenicity
hours:min

1 00.00 (predose)
01:00
02:00
06:00
12:00

2 24:00
36:00

3 48:00
60:00

Xa

PUDI P KPR R )

=72 -




10

15

20

clinical |aboratory results will be listed. Injection
site assessnents (erythema, heat, swelling, pain and

pruritus) will be tabulated by treatnment and degree of
severity. Placebo subjects will be pool ed across dose
groups and anal yzed i ndependently, as well, for the

assessnent of site of injection. 5 [002681 Sunmary

st at if s$iudg Daiyl | Bian¢ Gbteldtaieas Dosingf hle FRK PamaiRibe&cBY
treatnment. Cepnetri c WaBARKInANd coeff|C|e9ts of )
vari atTon,WT I be presen gd for Cmax, AGC(O=—F)—and
AUC(INF).4Nbdians, nini%%g?and HHX|nﬁXw

[l be

for—Fmax——Meah atd_ldevi at i ans

wi |l [be pPovided for ot ¥EP0 PK paranetrs. To assess

t he depen@lency|on dose 180108r SC adnji nKstjrati on,
scati{er pVots pf Cmax ane:0dUC(| NF) [10xversus dose Wil
be providgd. Statter phgg@oof AUC(TINF;, gnd Cmax acr oS3

i nj ectTon, vol'pmes,” W T~ be const tgd toassess—thts
ef fect oty thepPK—of —belatacept—Also; —Segatter—Pplots
of Ciex “gd AYSH-NF—versus dose-for % fli xed vol une,
and Cmax.28nd UC(INE) versus volune #ithin doXes wi ||

be provi déd where applicable. 1002691XSunmary X
statistiel? wil] be tabulated by treatxent and xtudy
day for agti- {15 bel atacept and ant|i -x[HAZIY-Ty

anti body val'ues and their changes frombasetine (Du“'
| Day ¢ impunogesi@yleati-cbelaecspbintibadiss)siantplomsstthetduen prior to

i nogeni ci ty,and expasur plots of changes in .
A e SRR OB RYS FEASEAR it FBi vy B 2
sat acept concentrations will be provided. [00270]

PK and i nmunogeni city bl ood sanpling schedules are
outlined in Table 20 35. TABLE 35 Pharmacoki netic and

WYY P b et Sspev s e Prmmlinagaiacieds be Relaviedontis |
%@e@&eﬁ%@@%l)o&%ﬁ%@gso%% %QJQ Eé fg%beg%nﬁ be ¥118edSnto a pre-

12: 00 X 2 24:00 X
labeled, red and gray top (SST) Vacutainer® tube via direct venipuncture or from a

saline lock. If a saline lock system is used for blood collection, approximately 0.5 mL
of blood should be withdrawn through the indwelling catheter and be discarded prior
to obtaining each PK sample. Once the PK specimen has been obtained, the blood
will be allowed to clot in the Vacutainer® tube at room temperature for 15-30 minutes.
Following clotting, the sample must be centrifuged for 15 minutes at 1500 x gina
refrigerated centrifuge (4°C). When centrifugation is complete, at least 0.5 mL of
serum from each PK sample time point should be removed by pipette and transferred
to a prelabeled, screw cap, polypropylene, PK storage and shipping tube. A clean
pipette must be used to aliquot serum for each sample time point. The polypropylene
tube containing the PK serum sample may be stored frozen at -20°C or colder for a
maximum of one month and then at -70°C, thereafter. The time permitted from
sample collection to freezing of the serum is 12 hours. A sensitive, validated enzyme
immunoassay (EIA) method will be used to measure concentrations of belatacept in

serum.
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60: 00 X -72 Study Day Tine (Relative to Dosing) PK
| mmunogeni city hgurs:nin 4 72:00 X 84:00 X 5 96:00
X 6 120:00 X 7 144:00 X 8 168:00 X 14 X X 21 X 28
XX 35 XX 42 X X 56 X X a Day | immunogenicity
(anti- bel atacept antibodies) sanple nust be drawn

rior to admnistering drug. Sanples on Days 28, 35,
ﬁ’gzydd ggblea? ltﬁés e ssmphmig vhedul@ to ekafpiowbd 160RT dskessment of

| b
RGeS Sg’ftaﬁlgté?Vi@ﬁgg{aingga?%?gﬁaﬁ%éﬁm & 36, ©, and
39. WD@aﬁHhﬁhné‘gelnicn??arﬁpbél%E é(aﬁgp?% ?nbefdebe ta brf ]!%rgc?r to

red and gray top (SST) Vaeutal Vi a
e\d@nnq@mg arudy drug‘ Senmpkes veHIbie raesab/érbfor thd prasenad bNmtl-BGkacept

0.5
b o PR e bog Rt . e o) i
TRk DR £ BB Al R RRSTENR B M g v

x{ggemnctbt@rrfezdn atshlinedbdodndwéilihg bathékd) oA dali: l%kl@%ys'te@n is

utai ner.tube at roomtenperature for
(ﬁfﬂrg ood CIQ FELRs ARPrexistatelng,> m @fblmﬁ Iskoutd bt dravn through

. a
tffegf?):dl()v'gg egég ﬁr}(? P?hgggrﬁgdcﬂnor ﬁta)érgtgg %;a{lp AGHYngEenigity
sempiel dmee tla?d speeiasdn Has DedHothined ShdBlobd M B&GHo WS A to clot in the
le 4 0|nt shoul d be renoved b I pette a
\?chgﬂeér fugg al®0ﬂbteﬁlppliaé%ralﬁ@l 18630 momutes. Edﬂnwmg Xlottlmg, the
e cl ean

P R T
(#90yeWheh ktntri fupRti o ksydnastk 8 §east LRE. (ff%@xtu%l %Hro%gi lit) reenF Ked by

serum sanpl e may be stored frozen at
piRstte gnd transferred to a prelabeled, screw cap, polypropylene, serum sample

storage and shipping tube. The polypropylene tube containing the serum sample must
be stored frozen at -20°C or colder. Two sensitive, validated enzyme linked
immunosorbent assay (ELISA) methods will be used to measure antibody titers to
belatacept in serum. One assay assess the antibody titer to the whole molecule and the

other to the LEA29Y-T portion only.

EXAMPLE XII .
[00273] Deamidation, fragmentation and aggregation are observed degradation
pathways of LEA29YIg molecules. This protocol outlines an additional laboratory
scale pH stability study designed to evaluate the belatacept SC drug product
formulation in the pH range of 6.3-7.5. The purpose of this study is to identify the
optimal pH formulation that will attain a minimum of 18-months of shelf.life for the
belatacept SC formulation.
[00274]  For this study, belatacept SC product will be formulated at pH 6.3,6.6,
6.9,7.2 and 7.5. The belatacept drug substance at ~25 mg/mL will be first
concentrated to ~100 mg/mL, then diafiltered into 10mM phosphate buffer at pH 6.9
followed by second concentration to obtain a drug product intermediate (DPI) at >160

mg/mL. The DPI will be formulated with sucrose and poloxamer 188 and the final

-74 -




10

15

20

25

maxi mum of one nonth and then at -70C, thereafter. The
time permtted from sanple collection to freezing of
the serumis 12 hours. A sensitive, validated enzyne

20 i mmunoassay (EIA) nmethod will be used to neasure
concentrations of belatacept in serum -73 [00272]
Table 35 lists the sanpling schedule to be foll owed
b@iﬁh t:w@eatszstwmlrhe &dﬁustednmmlm b9 enVl phbsphaeruifer §aiipl9 s The

t 1, 14, 28, 35, 42 d
ot Rl ST RRABHBYR i V7 st berBisadcibupry 18 abprtady
§J§§?§H driRegH @1‘@1@ S%Jbgtrch&sowﬂﬂgjé'ﬁ?]tpété 85 ég;égé( 6%, YWpectively,

Sanples will be assayed resence 0
asing 1N Gl aldegtH 6f t’hﬂ dddmbnal LtEAEQMbItchEH thld& ﬁﬁated:ﬁp t0 6.9, 7.2

51 13000l RH, Db bashrow EONgkLRt bl Be)

e t t froma

IS gt ORI
Bipatiapints brameligﬁtq:’rotl@bmmba(g@ﬁ}&(ﬂ@ @fug pROQID Kbl Ron utilized
%{g nm_ of bl ood shoul d be drawn through the

WéF‘}qyﬁfgd%S&flh%j(’é‘rTaé’llf‘d-”(b‘éel@I‘stcar ded prior to
obt ai ni ng each i nmunogenicity 10 sanple. Once the
speci men has been obtai ned, the blood will be allowed
to clot in the Vacutai neTABLE e at room tenperature
for 15-30 mnutes. Following clotting, the sanple
must be ceﬁﬁqiwgger@dﬂetfoxm tmlt'e)snmmtl@Oﬂ ]xH@Qn a

refri F’I aL t:u centrFoge—4S—\Whern—eentrugati-on—+5
conpl |e ' east 1 nL of serum shoul‘amé’émrl%q‘rd\fé@Lb

pi petbe and transferred to a prel abel E@8)screw cap,
pol yprBgygtaespe, serum sanpl e 15 storagelznd shi ppi ng
t ube.| Srgoseol ypr opyl ene tube cont ai ningyg he serum

sanpl lepdyedmerRggstored Trozen at - 200 r cot oer T
gggg'y Yiffioha ke e RRpeor bent- body
titer {HPHS One QQQR,S assess the
ant i mW@terfqrdnJep%on he whol e mol ecul e |48 lthwL ot her {o
the LEA29Y-T portion only. 20 EXAMPLE Xl | 1002731
Deam dation, fragnmentation and aggregation are

R, cDrigHia e ER AR R SHEPeT 2bbraioby 2 5o e
rﬁbhtﬁE QKH Jgﬁ % 9%&’0@%?'[‘5&%5?&&&3%8{ ﬁaa{ ?ﬁld']&/ﬂpg«ll &l Cle(P at 1, 2,

C drug ron 1n range

43 63ndnths anﬁ@ti@ummps endathst Dings Srodelt sto?ed & zsd@%u fowod mmdlty
optl mal EH formulation that wll attain a m ni num of

doft 1sBett dnd ¢ menther Drieprodettataed pt 338C will be sampled
r
atq Enélmc? months Samples stored at 2-8°C will be tested for appearance(initial

and last samples only), pH (initial, 4 month and last samples only), A280(initial, 4
month and last samples only), size exclusion-HPLC, SDS-PAGE, tryptic digest
peptide mapping (TPM), Biacore B7 Binding(initial, 4 month and last samples only or
as needed) and isoelectric focusing(IEF)(initial and last samples only). Samples
stored at 15°C and 25°C with 60% humidity will be tested for A280(initial, 4 months
and last samples only), size exclusion-HPLC, SDS-PAGE and tryptic digest peptide
mapping (TPM). Samples stored at 35°C will be tested for size exclusion-HPLC,
SDA-PAGE and tryptic digest peptide mapping(TPM).
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[00274] For this study, belatacept SC product will be
formulated at pH 6.3, 6.6, 6.9, 7.2 and 7.5. The
bel at acept drug substance at -25 ng/nL will be first

30 concentrated to -100 ng/nmL, then diafiltered into
10nM phosphate buffer at pH 6.9 followed by second
concentration to obtain a drug product internediate
[00PT6] atNoniBoutimegésting rifétBodSRYilId dsed @ fulthBAFREE Shbility

suciose and.ﬁ?Loxaner 188 and the final -74 batch
RS e pistal timepope, hamontset? wonths 20d atvthp kod phthestudy.

| bul ill h
Suthd 6F theRnbindds IP%—J{) flso Bg El%@g]t B &g spegﬁco%\i/l{rml??ég atrend pran

subdi vided into e su Ches,; T
wieyphcteddesilgis.obéreed Ml ndrh@uEBOnRBoab aRlWe! bizbExclusi
itrated down to 6.3 and 6.6, respectively, using A\
mateapy FHploying mdiirngle Hight scoreringt{SEEt MiAdsS)ykihétidiginding

' " 7.5 wth IN NaOH The
(EF g?fg%:lf%bsg’?‘é‘%@?gﬁﬁdb@ ér ﬁﬂgﬂe’?t}?ﬁ gcmg ?gﬁgmeter(DSC)a FFF,
MRS bied émnaiorsmmmaeﬁa@;@hparmesm@m%ﬁ@v%rsm |ight at
all times by covering or 1nserting into bro

| ight-protective bags. The SC drug product formul ation
utilized in this study is described in Table 36

bel ow. 10 TABLE 36 SC drug product fornulation
conposition at pH 6.9 Ingredient Amount per 1.0 niL
(rmg) Bel atacept 125 Sucrose 170 Pol oxaner 188 8
Monobasi ¢ sodi um phosphat e, nonohydrate 0.638 D basic
sodi um phosphat e, anhydrous 0.475 Water for Injection
QS 1.0 nL [002751 Drug product stored at 2-89C will be
sanpled at 0, 2, 4, 6, 12 18, 24 nonths and
optionally 9 nonths. Drug product stored at 15C wil |
be sanmpled at 1, 2, 15 4, 6 nonths and optionally 9
nmont hs. Drug product stored at 25C and 60% hum dity
will be sanmpled at 1, 2, 4 and 6 nonths. Drug product
stored at 35C will be sanpled at 1, 2 and 4 nonths.
Sanples stored at 2-8C will be tested for
appearance(initial and last sanples only), pH
(initial, 4 nonth and | ast sanples only),

A280(initial, 4 nonth and | ast sanples only), size
excl usi on- HPLC, SDS- PAGE, tryptic digest 20 peptide
mappi ng (TPM, Biacore B7 Binding(initial, 4 nonth and
| ast sanples only or
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as needed) and isoelectric focusing(lEF)(initial and
| ast sanples only). Sanples stored at 15C and 25C
with 60% humdity will be tested for A280(initial, 4
nonths and | ast sanples only), size exclusion-HPLC
SDS- PAGE and tryptic digest peptide mapping (TPM.

Sanpl es stored at 35C wll be tested for size
excl usi on- HPLC, 25 SDA- PAGE and tryptic digest peptide
CLAIMSi ng(TPM. -75 1002761 Non- Routine testing methods

will be used to further characterize stability
sanples at the initial time point, 4 nonths, 12 nonths

and. at Aheaberhlatifesugitabld Yor suBQIEheshs a{dﬁﬁﬁﬁtrﬁ%%%nsmg

so be used to test specific sanples if a trend

at legst )fg?mg/&m &bl molesylgs.ta susargapdile elstabilimngesid fosmpiatien at
ol R Rk etk By PR AIR o

kinetlc bi nding (SPR), Mass Spectronetry, CD, AUC

éfeeéiﬁf‘%%ﬂ“aﬁ%ﬁﬁt@ ‘?%rghgwﬁ?fswﬁ%%ipﬁs s%gelg&g%frgﬂ g group

consi?sltlﬁg 0] sucrokb, 16dtédeMpaltost; mAnrito he trER168elaad hiRkui ihadre
for subcutaneous adm nistration conprising at | east

100ng/ M CTLA4l g nol ecul es, a sugar capabl e of
st abi | i g0, Ql'aﬁm{ of Jﬂﬁg‘? eﬁltthe &u Iofg%%{:&ltahﬁ@

effective t ore an arnace |caI y acceptabl e
aqueous carrier. 2 The fornulatlon of claim1l wherein

s oserhs bRpREUST BTy histfE BRRaniRER e "and

m xtures thereof. 3. The fornulation of claiml
sugar is_a disaccharide, 4. The

rein_th
fo§m| al hoformplatpnetlamh Birtdercompsisie e phammaceetically

accepldble®ffer.o- The formulation of claiml further
conprising a pharmaceutically acceptable buffer. 6.
The fornulatlon of claim1l having a pH range of from 6

| L.on f cla
AAIgT%% ecuﬁlmh%éﬁ?ﬁ% éﬁﬁ?&?p qq§eggﬁ9@RH8 shown in
SEQ ID NO 2 starting at nethionine at position 27 or

ol 1] oheghpe i ﬁ@ﬂa%ﬂmnéﬁf%s'@yﬁ@'&mas the amino

acid E&%ﬁh’de%hb@ﬂ iPSEQBINGD DL sthedLit '?nettlggmg ﬁo I7 %i: Han(ﬁné at

4EA29YI g having the am no acid sequence
positgm3q @dmﬂmg ot lysing agpasition 388 i glycine aatospmsBBB o n 27 or
al anine at position 28 and ending at |ysine at
position 383 or glycine at position 382.
8. The formulation of claim 1 wherein the CTLA4Ig molecule is

L104EA29YTg having the amino acid sequence shown in SEQ ID NO:4 starting at
methionine at position 27 or alanine at position 28 and ending at lysine at position 383 or

glycine at position 382.

9. The formulation of claims 7 or 8 wherein the sugar is selected from the
group consisting of sucrose, lactose, maltose, mannitol and trehalose and mixtures

thereof,
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9. The fornmulation of clainms 7 or 8 wherein the sugar
is selected fromthe group consisting of sucrose,

| act ose, nmaltose, mannitol and trehal ose and m xtures
thereof. 77 10, The formulation of clains 7 or 8
wherein the sugar is a disaccharide. 11. The

formul ation of clainms 7 or 8 wherein the sugar is

sucypse.12. The. sol.ution,of ;clainms,1l, 7 or erein
Chel ot B iR Sl PLs S BiRng e §la i
formulation of clains 7 or 8 further conprising a
phar maceytical ly. acceptable buffer. 14. The
f or hhul atTsdoguldiogiofglame/ o8 whgieHthe SYEsT iSSHpges- of
from6 to 8. 15. A stable fornulation suitable for
dilution prior to intravenous adm nistration
comr i siTy salutipeabelaizGnly /7 wk 8 othe@in the raiip of pnasbissugards at
leadd . ;SH9ar capable of stabilizing said fornmulation at a
concentration effective therefore and a
pharmaceutically acceptabl e aqueous carrier, 16. The

fornul atjon of _c| ai 5 wherei.n the sugar is sel ected

fromt héﬂhg%raﬁﬂattoa FAMh G obF futher gupprisinge Rhggnaceutically
accépaBiOBgferand trehal ose and m xtures thereof, 17. The

formul ati on of claim 15 wherein the sugar is a

di saccharide. 18. The fornul ation of claim15 wherein

the dis [.de. | T or.nul.at | f

ol ot TSP o SHERE T8 s e TR AR 60 &

acceptabl e buffer. 20. The fornulation of claim 15

having a pl-| .range of fr 6 10.8. .78 21. The

forirul at? gtﬁblsyfowgatwv fslt%?r‘gﬁloéfiﬁl}t@wm@ RBPERAEE has
adntifiStrAMBnOmpASih g a6185KI 2068/ n8 A WT LI AN SEQ e e N@ stgslcapdulder

at methionine at position 27 or alanine at position
stabplezingepidipamplgtion atf aconpeatigtiopedictive hezdae angk pharmacatically

11 ] .22. The formul ation of claim 15 wherein

mmﬁﬂ%h%#@%ﬂﬁgéﬁgﬁécule is L104EA29Yl g having the am no

acid sequence shown in SEQ ID NO 4 starting at

met hi oni.ne .at posi ti.on. 27 _or, al ani ne at sition 26

and bondi g fan i enat St |3 St aateebys Sf e tren e eroup
configig dfRGcrd&2 lac3e, nldM@sd, ahdutigldsQAn@ialRL Peredk or 22

wherein the sugar is selected fromthe group

consi sting of sucrose, |actose, nmaltose, and

trehal 0S@ye formulation of claim 15 wherein the sugar is a disaccharide.
18. The formulation of claim 15 wherein the disaccharide is sucrose.

19.  The formulation of claim 15 further comprising a pharmaceutically

acceptable buffer.

20.  The formulation of claim 15 having a pH range of from 6 to 8.
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24. The formul ation of clains 21 or 22 wherein the
sugar is sucrose. 25. The solution of clainms 15, 21 or
22 wherein the ratio of protein:sugar is at |east
1:2. 26. The fornulation of clainms 21 or 22 further
conprising a pharmaceutically acceptable buffer. 27.
The formulation of clains 21 or 22 having a pH range
of from6 to 8. 28. A nmethod for treating i mmne
system di seases conprising admnistering to a subject
in need_thereof an effective amount of the formul ation
of Zny diedprmylgion of plaim g5 whereipq TLASIg maolecuty basithe pino
acidfeqtdnt M i (%115‘ NUWHQ&in%ﬁ?ﬁl@mdﬁ'i&eﬁgSﬁticﬂ{ #7 or alanine at
sel'ected fromthe group coftal ni ng aut Ol nmrune
positios 86 ged endimgratlppnadtipbsition 383er glysinasbpositamB8gr af t -
related disorders. 79 30. A nethod for treating or
preventing graft versus host di sease conpri sing
ad2ni sthae ifcsrguilzﬁioﬁfof vhje ;IS Wiherleﬁﬁt_ﬁé dllﬂ%!f 4@@&0%}116 iT _

f | ve anmount the formul ation of an of cl ai ns
Ll@g@%@, hayie a?mgy.acgf?q%nﬁ%ma@ Ip SEQ %&ﬂ%ﬁaﬁing at
methiBMERE Risttih 17 laldnfhe GPPRYiticH %ﬁ@%iﬁgﬁl §5ih8 9 $itRdn 383 or

subject in need thereof an effective anount of the
glydingr ghppsitivwd8Bbf any of clains 1, 7, 8, 15, 21, 22. 32.

A nethod for inhibiting solid organ and/or tissue

transplant rejections by a subject conprising

adrE3ni stlée iforgnul fioh o€ clalnhy Eicsr 28hehei€s eewagartibigelected from the
transpl.ant. an effective_ anmount of the fornul ati on of

BrOUR(PISFLiRg ofisHerose; laptosg, maipse, nd trghalosgg

24.  The formulation of claims 21 or 22 wherein the sugar is sucrose.

25.  The solution of claims 15, 21 or 22 wherein the ratio of protein:sugar is at

least 1:2.

26.  The formulation of claims 21 or 22 further comprising a pharmaceutically

acceptable buffer.
27.  The formulation of claims 21 or 22 having a pH range of from 6 to 8.

28. A method for treating immune system diseases comprising administering
to a subject in need thereof an effective amount of the formulation of any of claims 1, 7,
8, 15,21, 22.

29.  The method of claim 28 wherein immune system diseases are selected
from the group containing autoimmune diseases, immunoproliferative diseases, and graft-

related disorders.
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30. A method for treating or preventing graft versus host disease comprising
administering to a subject in need thereof an effective amount of the formulation of any

of claims 1, 7, 8, 15, 21, 22.

31. A method for treating rheumatoid arthritis comprising administering to a
subject in need thereof an effective amount of the formulation of any of claims 1, 7, 8,
15, 21, 22.

32. A method for inhibiting solid organ and/or tissue transplant rejections by a
subject comprising administering to the subject who received the transplant an effective

amount of the formulation of any of claims 1, 7, 8, 15, 21, 22.
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