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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 ' ' orat ed by
reference int hé?gﬂei% ??gﬁﬁ*@%‘%ggﬂg&g of these
Ho601]cat Thereséht phidi dpphidhtidred1higs tBE Brib8EINN.S. Serial No.

i ncorporated by reference into this application in

A0GEX, 158, filed o8 Dagemper2l 20D hevhible issteattey inforpbwatedrtly reference in
Igg%metto those skilled therein as of the date of the
i'Rvention described and cl ai med herein. 10 FIELD OF

Tob02) NVENT |pg\éntis(,) 8%?1%%}?1302?{0?@ aRd p{.ll;ch%HBﬁsoateﬁq%%tyiaﬁeduereby

generally to sta mul at1 ons”® conpri Si ng

nedozparhied by irefetencd mgthéiy eptivietyi. 7R, digolebukdsqifititese publications in
R rrmul ations for, admnistration via various routes

[

AT THTHYS aroherehyainprreoraiest hycstesenss inte thistapplieationsn order to
; ND . HE.
I(nlll\i\% Nﬁjﬁ_%é%%’tﬁf S‘%/?egrﬁqyﬁ ér?g%l lé?%%%asgé@é t-}l;erem as of the date

rof denbientioh dEdAibeé ahd clapged asinl ed to the
commerci alization of many protein therapeutics. The
nost conventional route of 20 delivery for protein

of poor  bi oavai | abittEy 4 THEREENTION {cs gr eater
¢@003] ol T progene irivehEd refldd %;én&tan?fté e dBGhuthicisSomprising
phar maceuti cal devel opnent. For products that requi re

Gld f\damolasyles hinelwiding Ixephiliiest ammt liquid ferelatidne fovaddeninistration

tan (SC). route of .delivery. is nore appealin
&Fﬁg‘ﬁa%é"gﬁﬁﬂ%g% "S«ﬁ’%{’%fn for Fxarpaly TQ'%YBF S %dﬂtf%‘ffpeie%l&%?
debueebidOpl ogy, SC delivery 25 allows for hone

adm ni stration and inproved conpliance of
adm nistration. [0005] Treatnents with high doses of

nore than 1 ng/ r.dose.  often require
devel oprment  of l?‘%??{ﬁé&?%{ﬁ (%T%@NFJ‘E“%S
eovapdi rovdh R s o dREGAUSR ok Eeslsd o7
m ) that can blg%gl ven by ft ﬁegog%n{ragﬁ]t)zdgwﬁgxsr&)% r o?fsellecigo the
torametvaatizatopoopamsprotein theeapgnegalhe atost fRvBAKHIRI route of
ggncen%%ations, aigigving 30 such high'qoncentration

PR o7 PRYieindgugs s besiptrarangrs EiVa apeyigatratppciecause of poor
bidydiMbilieby HREVothQUbE: MR Scaf 8nDSstrati
adm ni st fgyr%ejclil., protein ¢ (S)’\r%%&fgrrég? Frgﬁ%‘yrg T“iag ﬁ@mB’I’Strauon’ and
faster pharamseytienl devklopiniehe Forpiodbers fee deitk Freqiédhind chronic
q?sjn r.e igeqs and this may
administration, the alternate subcutaneous (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. [00061
The principles governing protein solubility are nore
conplicated than those for small synthetic nol ecul es,
and thus overcoming the protein solubility issue 5
takes different strategies. Operationally, solubility
for proteins could be described by the maxi num anount
of protein in the presence of co-solutes whereby the
ok of ingh gramemeer nsllNitgindyybeaieeded forr high, dodmgsegintens madithis may
rotein.precipitates, crystals, or gels,). The
E%ﬁ?émﬁ’gﬁgéﬁ%k%ﬁ?so{oéﬁﬁ“% offP-ity on ionic strength,
for : ’ . e
[ PR i STERSE FI oA buRE R ok e RAlR dpan
timbefor dthaH syithetic helesiles) aad thuglovtbiminy the ipRgeihGoMBIIRY issue
and ions versus self-association b Arakawa et al in
takevdiffernpstategios. %P@Bpmlb'y,soln@mbés pestteiphegidbe ggscribed by
cAQ- 77 ; nej Nai il It ) jynction ..
S na amditbat proBATTInG BBl shestiyBR B3 iht Shusion

Binealeohsiblyagear §ed) dodd Botxhéw pk8Rh pré€ipitates chydtal)bf8els,). The

solutions of the protein solubility problem Protein
drricadense pf protan solgbidity aowsic wxedgthi sabiform BpMdemgenaturd,;ind
roteins.t cific excipients or |ts inflyences
SR PiTrisas Ffchish mssituleliv egpianel B chsromhit stes:
SRkt Raisidh af@ bEoéin bBiRtoaRAtESandNYMA WeisisBlf-association by
self-interaction. Proteins are also preferentially

Avakewe etial(in ddeery alf prataia doldilitn Metbodgafdinzymology, 114:49-77,
farmatio i certain salts, am no acids, and
ﬁ%@gg’?ﬂ? Eagqsl?ﬁ‘a%&stﬂf@f’?”% P UaInSEIvGRY ¢ PrY) SOy sgponents,
. o : L . cal Lisi 3
SRR A SNt Sl TP R 3010
prihiBlypreldem; Protsn Stikeca AP a3 7688211998 f and mtient Banldingof

to .aqggregate fornation depends on the size of . .
BB B AT P ST TS TR PGy Tog8 fapessin protein
gdﬂ&ﬁiaﬁoﬁ‘ggfrﬁ%ag% Qgcé?ﬁ}h £rﬁ§1UlaE1d% Bvoyed!ifi @élf-g gxggt’rion. Proteins

I sul fide-I1nke r non- coval ent (reversi
are abo @refetehdllydssicatedtand stabilized yemsirdxd cengocadaimation)by
non- coval ent aasociation general |y qccurs_via

HTGIOPHSRUNe agjfit 3ad 8ugses derdpg to pasimalferedsolyhiliyani cal |

0 ]h e mA%%}e&Qﬁ%?%ﬁ:ﬁq‘e&lﬁl%g b?—Ho?écuPar e&@gﬁhg% g’f&?f‘h\{g b% the .

onfor matto oteln "aggregation nma ot el
pixhinyidegradgtivar pationdy in@kdtein sahdiosd Teyelatorghip sfdnténtration to
I mmunogeni city. [0008] A typical approach to mnimze
apgEReatsdeTaation; depengs opdhe sige of ?%T%%ﬁ jas wgll @s thegneghanism of

%fg%(gﬁl A Plofeih gg%ggaﬁfog?n {i ocfovglgm e(i)%%l,%li]s%ﬂ de'lrir%]i/ed) or non-

i zation appropriate prents

¢ovalenyv@evrisibleion irsdveRible) ass@gaions lire¥ @B tRg addrédutivi by non-
decreasing protein nobility and by restricting
cyakeat apseqI@ia gonerally prurs yiadiydrephehic seiens espesetliby thérmal,

rg}&f;ﬂagicéf;, Blgﬁ]%g{é% !?I}((%c:eosre]:g g}%? gféfggsprgt%pnsse gﬂlev%tco}xﬁ)rrrngggr\ll. Eprotein
aggregation may impact protein activity, pharmacokinetics 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 collisions. 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 Iyoprotectant to

t e ar ratios of 300;1 or

P ErspERleini OB Bp B etitie Snpressiahe feabwtion of
agpegiat Hwﬁmenﬁ@mﬂz@ﬂ&? RIS sShaf Qﬁ%m 0

can al so, however, Po an Sndes;i?sr gE&)‘Pa egjgélée ﬁrhal

wredust iA yey ]quqmgt;r ﬁy@ﬁhctll\rezmbteonomisl thevmola ratibesti thei ng

L t tabilit d
f or?rgtg?tf}r?t t &ﬁn Q@%‘F@ﬁllyldﬁ? gr ;azlog g% 3%{@2@3@&1 gre required to
Wﬂé ﬁﬂtaﬁ&rsta%%tya&gkabﬁ}; trb&ﬂ ’t%rhge{rg%}[e Q&rﬁgg %ucﬁratlos can

mnim zing paln upon n1n|s
lalsot hnwwet,yeadftoamlmdpmable insreglief ihividebditt 0 achi eve

2@@@ Qrgﬁ t he proteln and the excipients are
ntr iligatpmgl l?\ﬁ%fqr@@aggmgtadpmwammeh sppropnate
5266119 S5 toRf Ry EA RSNk otoh Rl (13%3 Bo fnp?e%gqn]% Fe&ygp@ ?or

i n hypertonic’preparations

edmuiesttatiahj idmayibe desit ¢ RE nhiQimz aﬁmﬁﬁﬂn adHlmjfs Etlon
gﬁ§|re is to achieve an isotonic fornulation,
Hniatys 3 lgorhilerip difficulhto ashisive drcause both:the momum ama ihle

ess st 15 formul ation.

Eatfshels SrRAhFRY BinphEiGon dRlipitorsreumpatroisin molar
aatios ©F 500:¢ wik FedultSn ARperfImi

| abile natu;e og'p?o?%ﬁn co%%%?hgﬁﬁgﬁggﬁglPﬁ%HSRC&Q%nUaUOH
priigetiedilos> 1 QOdng/mle}fahq degirehs tot avbidve awfidoborscifo@aRSion, then a

ec ut es 00111 npl es of subjects

@;;che%ftlo élﬁrél %}o %eéepfle&t texny \@ﬁgegl‘ltemtamge@tlg}},}a{ess stable
ﬁﬁmh&mancondltlons that require frequent and chronic

adm ni stration such as subjects with the immne
ng@bm d?@,@aselnghlemkmghcm praeinltohtensradog actlﬂéﬂdﬁﬁ remains an

AR 8 ?ﬁﬁ@w%v@fﬁfp%qtééa%i Betian st the pespensity
forigREE With 1@Elfr\bﬁl¥9iﬁ§” aﬁﬁ'\%lg{l%e?sﬁd\éﬁﬁx%e HUM RA(T ) ,

ENBREL(r) and REM CADE i) (Abbott)

091 },]uppIEXedlpilﬂs oSisnigkes ude,mdy bénefit Bofnl $¢ @Al A8 31% those that
as.a steri preservatlve free solution f

‘é%{% Ic? a’?‘iﬁg%@atar&ﬂ?lﬁ? g?‘i"é?ﬂ #hl chrpric admiinistrasionshch as subjects with
f
MBI 8 A0 L e i

paf thavsplarEatoin. OS(Bnnmhroﬂaﬂlyl':lls}MIM brot&if Qﬁ'@ 6151r§dﬁ’(95 352 the treatment
ng, sodi um c¢hl ori de, ng nonobasi c

g o VU ﬁmeg S ORENG ot
h d 04 30
(BOPAPY ARABRX Rborods SibpTRg SRS Bl pre-Blag g

spnhgesois batml&@réﬁ@d/aﬂﬁé-@’eefs@mtxoh dee&lbblﬁﬁ‘neowgdmtﬁ‘?&xlaki% The
roxi de added as necessary to adj ust
so utlon of HUMIRA" is clear and colorless, with a pH of about 5. 2 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 fornmulated at pH 6.3 0.2. Each ENBREL(r)

" single-use prefilled syringe contains 0.98 nl of a 50

nmg/ m sol ution of etanercept with 5 10 ng/ml sucrose,

[0083y/ NENBRELE T(Aﬁ’@eﬁf isd@pplied3n AGHle-LiseAiBifNedd ml syringe as a
hydrochloride, 2.6 ng/m sodi um phosphate nonobasic .

#ﬁlﬁ@hg@ﬁ%\'y@tl\eﬁn‘@e@@twfm substiagenusphissiimilbe dolbtien of

ESPYIYS B SR o8t Rlirtam i oL Bt D e By
§Mgle31'§e ﬂﬁeﬂlle@'s?m?e doy R 0.9Z /4 oﬁmgﬁ%ﬁﬁ solu%‘r?@f é’[hr?érgept with

are reconstituted and adm ni'stered as recomended
ENBrRAR] sucrese) 3-8 prgimi Sodiwe ohlcaidecH A tnag/md Lsargininedhydrochloride,

Bt RO R RO spfate mo s hR Y LD St pdium
?ﬂﬁf)ﬁz{té Qftadiciafih 9%&5@ Ald m kﬂh b he(B gﬁé/)n] pt&fled syringe of

cont ai ni ng 0. benzy yi el
BNBREH eprumdps mﬂmrqqumatd:ncml twd Temgsidlsiof lgophilizdd EMBRBLY,

W% 0.3 containin et aner cept, 40@%%
?fh‘ﬂa%ﬂ are jsoRgtulgd o %dmm ed apregpminenied FARREL" myltiple-
ﬁsQQ/l%ﬂ]co 3‘&1% rv)'hlgecﬁ | Ze%f\)e-frée 2}56?)?1 112%8‘ ?\%/dé‘ Reconstitution

steri| ite, 'I'yoph powder or i R
with usnbmf thESIll;ipdmﬂ S@rﬂeBwsmswtd Watenifdr InjkotisH (B‘WFI) USP
Sterile Wate ection, USP, the resulting pHis

@sﬂﬁatw%?e’q ?ﬁnzylzalccé@ idfng rréﬂwerm,aalear,@@dtcaloﬁl@ssm@non

ysSor
SRy el o T2 Pt Bher R BB, PRy ARGL a0 Tulerose,
&dll mgﬁr&asth@mﬁ@dl um phosphate, 20 dihydrate. No
eservatives arg present., [0015] Commercially
E’%‘ﬂl ablReEMI%EE gmtgccp) dupplied asra sterdes wlaite, iyophilized

d h
R O B eyt e o
0P Bl&dtiohN e SHY thg révuRHeGH ispMIxEGIEry) 7.8 ’\@ééﬁrsﬁdgﬁ—usé Wal@

sterile lyophilisate which "25 is available in
Qomtasny EBJsmg iaflixingba PO mgducwse ks MOéysorbaleOSOrg Qamg 20

g R R aposil TR o5 B Jog AAS RuUpmahesphate,

&hﬁﬁa@gNgbggghMﬁwaMQégﬂ@guphosphate (anhydrous) 0. 80
&gl sodi um chl ori de ng sucrose, 40 ng mannitol and

¥y glGemimerciatly abielab}eau'omn dgtpecthicts far therteatfient of immune

terile Water f I nj ecti.on, ach 20- i al
%mf‘%rﬁ fesosistosgv iy pilurmnimation mobide e
phosphate, 0.99 ng di sodium hydrogen
phosp ate (anhydrous), 1.61 ng sodium chloride, 20 ng
[90t6]os e Th8 @rupprodukt, SIMULECT® (Novartis), is a sterile lyophilisate which

is available in 6 mi colorless 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 m] 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

-4 -
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manni tol and 40 ng glycine, to be reconstituted in 5

m of Sterile Water for Injection, USP. No

preservatives are added. [0017] ZENAPAX(r) (Roche

Laboratories), 25 ng/5 m, is supplied as a clear,

sterile, colorless concentrate for further dilution

and i.ntravenous, adm pi,stratiaon. Eac S mlliliter of

SRR R O5h BTG & fiyeBinshitied Baabossiarits, Woigg for Injection,

EH. WY RERRItatEardRAglAsi ¢ nonohydrate, 1 | ng sodium

phosphat e di basi ¢ heptahydrate, 4.6 ng sodi um

¢0015] i deZENARARY (Roiche babatieriss), 2angy/ Y, i€ Slpded as a clear,

hyd oc@l ric acid or_ sadium hydroxide to adjust the

ﬁéﬂieoc ogessggnesngrate; fox fyrthes didytionaaddatraeooesy adorinstragon. Each
I ' er ' j tion by

e o N B e PP b B BB pum phosphate

GWindl4sis mohelydtas 1dang Bdi(ﬁuinqﬂloépﬁaﬁﬁdiaﬁ)ﬁélh%ﬁaﬂﬁ%te,f@ mg

[ ne system di seases, such as rheumatoid arthritis

sotium Fhismde -3 sraiolysorhate 86 andavamontrin hudrochloric acid or sodium

' There is. a need,for a stable,
BYGORRE B Ada O p R0 5, mﬁfs%%a?ge%%fﬁaﬁ? ng CTLA4I g
PO018E Ul aSTIL AdIgtrSlabuledintéferé WHHECYRSEMuBBABLYISEbitha the
SUMVARY OF THE | NVENTI ON [ 0020] The present Invention
PP Biemteragtion) diheraferef 6T Ladégmbleguliesmamprosidetagherapeutic use
%I(j)rsleases, %B%dm nistering to a.éub' ect CTLA4Ig .
oI eI & SYS IR BT rHICh 85 BiF st axthratss i ipmoisedisqrders
ﬁﬁbhiﬁtedmﬂlfgbﬁ(tﬂaﬁﬁjlahﬁﬁd}g endogenous B7 nol ecul es from
20 binding CTLA4 and/or CD28 on T-cells. [0021] The
[00dBhi | iThece i @mwad & onatdé, dffeetivennoaneiion fornplatis@scoktifising
A&g BE,DIGC le in a ight ratio of at least 1:2
%é- MRS, T deatmpeni of immane Gystsny diserdsm i s
preferably sugar, nore preferably disaccharides, nost
preferably sucrose or naltose. The |yophilized
fornmul ati on may SUMMARFOETHBRENVENTIGNOf the
onents 25 sel ected fromthe |ist consisting of
ri ﬁg‘;‘eé’@@ﬁ{*‘sl?vgf&wma%?‘aﬁ?%fomuhakprrrﬁgfoagémrg immdune system
: i . 3 [ odj nent.s, .t he
et Ve po el b e ET Al BRI R B i dTon
mblechles bty Btidsitive dells, Uigerptsyombiibitir gSeridb géhot BytholealibOfrom
of .at | east 1:2&%? n to sucrose or maltose,

prdng CRAA md/er ?Tr‘éﬁllsﬁ of from1:2 t? 1: gl _
R A N

siolecals 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

SucCrose.
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10023] 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
conbination with a sugar at stabilizing levels, in an
aqueous carrier. 5 The sugar is preferably in a weight
[0e23jo ofThetsub@igteods (BC) fHFMiIgHon bOths WBRhtio Bénprises the
stabilizer is preferably enployed i n an anobunt no
GFeAflgmelegueahaprojgin @ﬂnqmyrafrl@sgf at ledsh1Qp mgénlosucoylbmatmn

R NSRS S
i@l donSbiRAtRMEwitH B §u%§ & af QBWE Rl ORITRY a@&%&ous carrier.

conpri se one or nore of the conponénts Sel ected from
Theesuigarsis plﬁfﬁ@bb’tln agvaghtiyatid ef atrigast 10. lagretetiis to sugar. The

S R B STk 1A ey

1§ta3\k?édo‘sx¥)aﬁﬁdé§1réﬁle of %u@%@ﬁ&ﬂh?ﬁ%ﬁ& A e o ey

isin awight ratio o east protein
is prafersbly divae¢haridid, yndshpafaseblglsticrosd. i TheC forinutationimay also
:1.3.to 1:5 rotehn to sucrose, nmore preferably in a

REIEISE OP%PT woptofihe eamronenis sslestedifrom ghedist ponsesting ot buffering
alg@&%%rﬁ;t}@n$ Wﬁf artgl‘l,le tion of the invention

onprises t ‘ecule at a protein

[0extient imtdraain ﬁﬁb(ﬁﬁlmleﬁt&,sﬁhe 2thowB{ & sucfose aseFnltet stabilivhtidh of
ar at stabilizing levels, preferably at |east 25

tﬁ@ﬁ#ﬁ% Belshiear éwg\mwwoawslugwelght raig ah tlpast g protein to
AL APPSO 1T 53 8 o

préerabligiara wéightrefie badHont qiil&ﬁ?ﬁi’t@ﬁ ksl@froseDst preferably
20 sucrose. The liquid formulati on may al so conpri se

[805]or Hbe Eqwl fomenletimmefitbainyenten ewnprises ther Tha4lg solecule
S RBRED P BlraB] B0 AP el T e

sedmmg rlels qﬁéfaﬁa%lylﬁq&st 25 fig/ml abédnhARdt R Wi a sﬁgb? at
uid drug product is in a weight ratio of at [east

snab%lq@mgakéelnnta@ agueous satiepr Rfeéaralill yhe sugaris weh gleight attioof at
roteln

1 I RE o 0t I OS5 & ety Hrsanam O, Brogt wetrably
shérose) CTIRSIRquid B mhiatibR nﬁ%}oat 1QEEorRRRUnEBPno?d of (A€ & components

invention, an article manufacture is provid
sqlgtted ﬁ@@hﬁlalllﬁﬁcqﬂhlétmg ngqff&milgcagemnmupffaeihmsamid)presewatlves

i de | nst ru t| ons for its use. 10028 The pr.esent
(it FRET-dls TEEMGTSaegFe bR P feaoe o
1ROl U S URIP 5 b&ﬁﬁ?ﬁﬁ ae\{/‘g%llﬁtqjaﬁé 3@9@6&3@@%?&)@ Bsucrose fpreferably

adm ni stering the g nol ecul tions G
i haveight eatio afifrom 6:2 to 1:10 protein to sucrose, more 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 CTLA4Ig molecule

formulations of the invention.
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BRI EF DESCRI PTI ON OF THE DRAW NGS 100291 FIG 1
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
ID NO 2) encoded by the nucleic acid. CTLA4-Ig

nmol ecul es that can be 5 produced fromthis expression
cassette i nclBREFDEXCRETIQN O THEDRAWINGS d

IR CrRed T BisiaRS mootbridt Pgends (57 1RO bokuperton of an

. f \ 1 -
sl B, R 0B Rty s

€SXBRIDINGR) caexist by thonyl¢is asidt GELARE Ineolédiesitegican be
&}a an 1(T)ncogt atin Msignal sequence (nucleotides 11-88
Foduged oy iBisgepression risieftearhide mojesilss hapag iy agonp acid
. L . I i 4 . ees
e T uahgs 1128387 SERE 1B N2 265 kE8amqap o2 Gii

27-383 bf SEQEEINCIR NOYiR) 26-382 pf SEQUDI MO opeptidnally Bf) 450582 of
(nucl eoti des 464-1159 of

g%@ constant region ' )

> OF (VIARP T3S 3 8 S BB DO3B SThst exgrassipDCadSEtRy omprises the
055 P 0 o B R S By RS 1 oo 0
NO:NOaino scidorDé o€ SEQMNU:?%(HR&Q?%@Q@PREF domain of human

g:g_ucl eoti des 509-838 of SEQ ; am no acids
HAAGugrotgies 9 RERIAEQ HAN Qi1 hamime aciisl 74143 of SEBQ AD NO:2);

k99548 hd Bl TGy 1eba oy et ceon pielpudes 4641159 of
Soquence. of - CHoM . LLOALROSY- g (o] ook e Pkt hinge

regi@uEnglevtides 44 08 LEABEYID) NQRU; amimp rails 152-466 bHSBQ ID

i de; t at ed. ext | | ul in of CTLA4
REE L e e B LR S oo b s ehgrup o,
ABRRY dcids 189127633 SPXF I1h INGR ) %gg_a hgfnaﬁt1§6¥ 3 &main gluecl:%eotides

al anine at position -1 and ending at aspartic aci
Pl 1 3%ef SHQAD N ; aminagacids R 75383 GESEQIDNGD:23. and 4

het | eoti de and. nQ aci d sequence, '
ARBRE .. i a5t S huBResGivng BONErD ShdgmmesicihEQ 1D NO:4)
REA RS - i RV :Ts gsar[gusﬂ A4 2 -
gsh?ar ti ?J%L%?E?ﬁ‘sﬁyg%a&& tion + g%ggﬁﬁjiar?s gFAZQY )
epensinga sighd peptige sirhitated ek irbcellatar dsinaint dNTITIA4 starting at

al ani ne at position +26 and ending at aspartic acid at
‘BS@?‘P}"&%“PP@’G‘P“&L Hcndisnding af aspagic acid gamamiow ] 24 01 stratieg at

A1RGin8 Bl RAithn - % ! A g
e RS |ﬁaoé§‘g%g%9a #%é%’étk’)“ J%‘isf‘ 1 §ridap Iggegion.
SEQIBNOLS hidi 4 depict & ucléotide3Ra adfinSEQA ls@u%@eflresgéctively, of
]g%[f?g{]%g v) .25-382 of SEQID NO 4, or (vi) 25-383

(}‘é COMRIFIAS 2.SEnphTmtider mERGR eXaciiubE dphmin of CTLA4
étMﬁE‘y {®thionine 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. L104EA29Y1g 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.
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[0031] As utilized herein: [0032] A "stable"
formulati on or drug product is one in which the
CTLA4lg nolecule therein essentially retains its
physi cal and chem cal stability and-integrity 5 upon
storage. Stability of the CTLA4l g nol ecul e
formul ati ons can be neasured at sel ected tenperatures

after selected tine periods. For exanple, an increase

in  aggr egMETADLERDBSCRIPTIONQF Tw INVENTIOR and
3 ge |s n indicator for instability of a
ﬁ&? il |"¥e‘éf (?FE/Q&I“@“ mol ecul e formulation. In addition

0209 L0, ST o LT St b
mbthcﬁ]&tth&rSlnLHSSéﬂtléﬂjﬂ rek&iné s ﬁ@}%iéapﬁn(ﬁélﬁﬁhédl Sbffty gd'i%‘égglty

nol ecul e sol utions. HWVspecies are nultiners
YR SAQTRES Stmfdlﬁrtbe CELaHg mpieciile iarvmlatidnk glvebe measured at

h h A4l | e di
Fsfitp el & e 388150 o, Foigrape o ingrenseiin
ggﬁega&qbﬁﬁﬁﬁ)n folo R l?gﬂhh%ron%ﬁd %?T%lé %rll méhc%ﬂ)r f pr instability

i ncrease in the percentiage of ar wel
(gfpaelyp]dgh(eﬁmAMgmbbsdeﬂmmlahmu tIn 28didogl tdﬁg%ﬁ@a@@fo}‘matlon
n.ab e 15 fornmulation is stored

th
rgfenﬁ%o origigal . an@rog%‘fhé%}g}wuttﬂhél #ﬁmma@dlgate@ utilized
%. H
18 mtShitoP SABHEY OPQWWAI ﬁ]g RBQ@ %W % Sargg g}uétémers

speci es, preferably ess
(ngrtetrgnerﬁ,dlalamprd, elsy Wﬂidnha}@mhlgﬂ&%dﬂdﬂlﬁﬁﬁﬁ% Stharf"@?LAMg
he

rred ss. than_ahout 5% HW speci es
‘ﬁ%’ 'ﬁﬁfhm?fﬁ niW‘ﬁﬂéV Hiptdp ediig prasiuciampnle gnenwh@@m the IrEcyease

chroma ra
e BB LAt P AR A R i
sscczes (YSENEW ntis hess ian abmtesw/e endprefdigbiglics 8 fébb@'?»%, when the
fm) (icul ar excl usion i ncl usion as the nol ecul es

Aing et kg #ires f@n@r Aneyear.hBrefeshblprthe Fansfactured drug

f
A S A S o
I—M% spklciels,axlﬂOfb }iﬂ@fe&tﬂy‘&kﬁﬂﬁn abbdtfi O%jHM‘de‘)spgéiéﬁ Hﬁﬁgpx‘@férf%d

hl%a%@bﬁgéwwgm; gsgmﬂ )éoru?mm? (Tolsoh
d 10
‘&’ﬁf' S moh bt S ARt apa sy e 0T g A mtact lemae

se;mnatecsby sige efclsien er&ﬂ%{%@f'aphyQSﬁ&@ Ne¥EE e 'r'!it@s %ole@ﬁle@based
flowrate of 1.0 mM/mn. Sanples are rm tore

op hmpleselar gize. 2%@31‘\94100915 achiengt by the (ﬁﬁ%l%nﬁaﬂaholecular exclusion
e L this 30 s em. the HWV

Og\ﬂl\égjlsg% gd;s g%e Iélof %ﬁ FP%W qq lei“ggl %tfthe cq! u@lanﬂ’usaEac h

r@@ﬁiﬁoh $ncréd3t ey ARReHSPEf MNGAn % hﬁh? s%%&nay

speci es cal cul ated by dividing the ar ea
be BeparasedapsipgaR62Y Alliange HPLC (Waters, Mllford MA) equipped with TSK

Gel® G3000SWXL (300mm x 7.8mm) and TSK Gel® G3000SWXL (40mm x

6.0mm) columns (Tosoh Bioscience, Montgomery, PA) in tandem. Samples at 10
mg/ml (20p1 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 Dﬁal 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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100341 A "reconstituted" fornmulation is one which has
been prepared by dissolving a |yophilized fornmulation
in an aqueous carrier such that the CTLA4lg nolecul e
is dissolved in the reconstituted fornul ati on. The
reconstituted fornulation is suitable for intravenous

jhistration (1V) to a patient in need thereof. 5
TR oot rmnEifonis Ghe 1ichriies hesromreprrsd by
S Tom bk RIRURSIRIH f alleERP U e R I el P
prodesile i dissolved o the réédhstimtcdSOmitltoh. /Teheldnstittdl Bfhulation

"hype t%ﬂlC" is used to describe a fornmulation with
é%y“g@ﬁ’ﬁt prinfaxenoys admpssteation4V)dp amatiant ip neestithereof.

Ni Cht Ve . red usi a, vapor .pressure or i
:[(ggjs? re ejgl}l n EJS%?JJI 5‘2%8 g;g n@l%é?ne%s, one ‘flbk’aseesgﬁmggy thesgms psmotic

pressure asrhieih bRIANBoRAR formiiafiShsSwilOgeRRR119 hal®4ifosmotic
conmponents that when added to an aqueous solution iIs

RESISRTE Fropt ehaag 250 kel ¥bin@isimohKglfiOn sThevtami éh}"p&rtSniﬁﬁ ipided to
' ci d | kal |. diJ uti it

BEEDREH Fomm it R R o phic b€ itk of Fom blbogan

ROt0mREaE @hei MédsBred RRAMRANALEY pt‘ébgu?@&ﬁcp—.lﬁfegﬁﬁg t@%ﬁ?ﬁlgem

like, in which 15 case, sodium potassium o
faresamale. serve as counterion. 10037] An "acid" is a
@gﬁﬁian that“ﬁi | ds hydr.ogen ions in agueous
i on: eAerm , RuiieRneagentc 4Fieqs QP8 oF BIrecempaenents that when

hdHeli46 88 al ' ' ' | ghi@he..non . .
B S o R, WA L S iR Rl n p
when hdding heitled alkkBP&BipoA dilnase iths 1vnbShaaRiohhdbhosphate
%Bﬁlds gydroxyl ions in aqueous solution. 20 .

SIP-rHRETE GRR D5 URSH BB isrRonates eidratq hydfentind tho Hierin ovhich

[ ' e. -toxic at the

%ﬁ’c%ﬁ%t@é%%ﬁgoﬁﬁg?ﬁhmﬁ ?%%SC{Y}%%? BPRCES I at ed.

[0002P] Adri Iyt Blaaubsarice tha yeeldPhRESS ¥R Bhqu¥hiRRolution. A
%ggblned,mnth a protein of ‘interest, prevents or
rRiaTRRsutpRl Y acseptable peid” piejudes anorgande am driganic a€ids dich are

| i_lization and .suhsequent storage.
BBl RO ekl R B iSRS crmiltrces
10888k | A “Bk” Qh AbGaABYh igl@th&eﬁwiMnsaindang&lﬁ_stﬁ%on.
formul ations herein. The addition of  a preservative

Fprmacspticallyapseriable hesest inslusletinergario dud biganicdises which are
| ti-U mul tipl.e-doge) formul atign. anp| es, of
i o e B0 o B By r BT S

[ossydec W diyBplofecten Yl mEIeBR R wWHih, Gk E{)ﬂﬁingcé W(igl a protein of

hexanet honi um chl ori de, benzal koni um chl ori
IHexeshrnse st rafhkaes bhemighldinddir phly s catomstabilityhif did steein tpon

whi t.h [,k I -chain conpounds), an
lﬁgﬂg‘gf’%{?ﬁi%ﬂ]%h’feg{lg’ﬂgfor%%er otn Spes Iof pr eggr \ljat i 2/es

foogajude A “Sreservativeis an agent that reduces bacterial action and may 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
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aromati c 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 containing both a hydrophobic
portion (e.g.,alkyl chain) and a hydrophilic portion
(e.g.,carboxyl and carboxylate 5 groups). Surfactant
amynabe abddiels such ssyghehol, butyhtmdbzof alédiel,ialki@ Phiabéhs such as
Sur,factant s i tabl e for use in the formulations of
PREYHPERGRY! I?a\ﬁ%i&'?t taserhph (E(Fsgaténolbquclcgqeéaq%ﬁpemam}; aitl m-cresol.

foda1po! V& Oglg?afc%t s a%urf%)é Q’c%%é g)%tleec%lez Q aéan% &Pfé]r%h)’éiﬁ(&)hoblc

pol oxamer s

pkmmnaas pvaikyl chain) @mi a Eytdbpllmd: porRh (84, éa%&(yl mﬂéz#mxylate
octy i{yco& de; | aur(}/ nyristyl-, linoleyl -
gpéﬁ?)yﬁur s By adde tocthe ﬁpnnulartyms of Shle-mvehﬁon Surfactants

LIBBL) s 54 SR SRRl RS s

lisnited ﬁ)’;llfﬁbli@&fb@t%y (e.g. POWYsbRafFI AR BOP Yo o amers, (ﬁ £ oloxamer
f)al m dopropyl -, or isostearan dopropyl betal f’

&y -‘i%imqulj@?ﬂ@ dertvptivest Aniaio pwd)myxllaurel sulfate; sodium octy]

ost ear am dqpr | - di rrethlamne
BIR? T s S ey "o ea b esidigg: Jumdi-, myrsi-
liﬂo%sll 61%4!&&3‘?1%&&‘)@%& ﬂ%lm%ﬂ_wb ?&{/I’ alﬁ%/ﬁgt.ﬁamldopropyl-

| ndustries,” 15 Inc., Paterson
agicgmisloprqnoly bn@ip@hldgbwsl mgristafoptopyi| paldfidopebild, ene
n ropyl ene % co i Pl uroni cs, PF68 etc.
%*8‘2?%“’? B &‘ét?sdﬂ-&w @iroprardopropyl); miyEstamidopronyl-,
t t final
pEhRIobRIpyl! bi 1s§§9arélﬂld]:)Pfo$gr i e;ﬂﬁ}bé}{nne Qideh %1?)? %oyl or

product. ~Typical CILAL ante conp
dzmdpummh)a olgyl-tdueate; a:ﬂrtheM(DI&AQan% Rerddd (Ml InddnfQ,

m?7 to 8 and %MWV 20 species of < 5%
I[qgog%*]ﬁrsgnf Wgnﬂﬂlﬁ%ﬂ@dﬂtﬁﬂlk@wq}mr@wl ghyepbend copalymers of
ok I f the contai ner
sllilj)gﬂ{ead‘sngt@)?%dre Yézg)? gegéé oﬁuﬁlgﬁ Pg?% gtg to filling the
[om]s f @ “drhy syRiahtatlepdio e sthhﬁléfrﬁét&\l’dl atifde SR iFlhjn\Qlﬁﬁion of

ﬁ% fo fillin thesrlnefor C injection.
the tiggl dgug produst; - YP@%@ &@f@gﬁulmancc epmndstiproeomprises a

FPOPARGR iy BRAL20 BBImPis b P a3y BESARb e

spediest gfok 594t t her bef ore use, such as with a liquid drug
roduct; or utilized as is, such as wth a SC
190431t i oft ‘el f}P@)él!]é(tSOIl{tl‘)OASqfeﬁh@tlmémakfdrﬁﬁmnlpgxbr tr filling

of Se/Shdber BBUPEhE fortoig & ich s e Al g€ L hat
lﬁﬁil’fi]leaﬁ% citthd @@ﬁhla?ed%@hﬁﬁhmmd S8inpayd s?ﬁxg@g ﬁbps%flmjection.

extracel |l ul ar domai n or portion thereéeof
(9044l nogholding prodent? refers to thyiforl farmphativh packaped B804 confdiger

AT T RN I
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 protéin 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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-10 4 mammal i an, including human or nouse. The _
pol ypepti de can further conprise additional protein
domai ns. A CTLA4-1g nol ecul e can also refer to

mul timer forms of the pol ypeptide, such as diners,
tetraners, and hexaners. A CILA4-1g nolecule also 1is
capabl e of I? to CD80 and/or CD86. 5 (0046] The
Pé‘“ﬂ?‘ﬁlea?’ 1‘*0 ‘f‘g‘f‘% EIROIIngre- Thepelzpeptidggarpfurthef corsprise

g’@@ﬁonﬁ Edorhf A LA4eI]c & g ec?a%t hsoBrZ: 1tandlt?r;er forms of
o Figefecangiso ref (g mp

lthasf pnlypdpudé;ﬁﬁf‘h hgdmtei’d? tétﬁllirmrs Bdd ge)lagnc% A @h%@lf] mglecule also
refers CD86-1g. [0047] In one enmbodi nent,

F%‘Faé’ﬁgletocgbﬁldﬁr&)‘PQDISQm%@ﬂESMaV| ng the ani Ngozam d
83 of I.D ii
ST RLEEREShd b GO B S Pl o
NB2B D referd/th both 862 %Eﬁﬁ@(tﬁsw%égg% 01%% &f&%‘%%g or
25-382 of SEQ ID NG 2, or (Vi 3 o)
f Bmégfbw&rss tp @Eﬁﬂﬂlg,ﬁhstennp‘ﬁﬂblgﬁ or tBN20E eREECDBE-150
" or nononers "having

IRBE", B gne oo C il e ezess EPRGIR melrbohasing th
SRR S tEnce ocflx‘é‘sl?ddegaﬁ%% 584 ?f@'@ B! 3”5{)‘:4%;382(91°)SEQ ID

| ud f a and
&%2;_@32] 52;3 (?i%(SBQ EHID(N((MZyb)r (1‘()| 27- %?_dof(SBQ I INO2Ngr éﬁﬂo})ally (v)

and (iv): (il

é %/')3%32 O ? gf;&al:ﬁdN ?\g (‘(‘? 92 538%1 af SE&I IDNOG3. i Im)m@tmuinf(nwf))nn these

ﬁu‘dtél)ls @eﬂldoe(r\égerreé léd %Qre?p‘g “(SFGaID &P\/% m%?x%n Ex%]or(rmgn}o ers

‘éhmi'mg ¥BEQADINOW sequekites eThdst SeXEm N M¥nomers can dlmenze
nati ons can al so associate with each other
?%Hbﬁht shmgrgombayations gan mlt@euﬂoesxanTMes(e) andr(Dé) snd (ii); (i) and

ghfnﬂgsaﬁd %); r@%{i ?v)a Egaﬁl(g]vﬁi?(lé L{?gr(ﬁggl?gﬁnl?)g I(]{S)[e T@}ed:éve)d(u) and
(\/I),a(\nl) agd @wﬁﬂﬁ) bt (¥9); %11 %H ‘%ﬂ?f{m) anfd l@gﬁ(l‘ﬁ? GR4l| S\HQ rglvrz/gnd (iv);

s shown in oSite

@y aniid%%w'@% il éV)Ami i\'ba(h) anddel) Canld, (NﬂbalﬂJNl)e Ghbsmilfferent

YTt R RSt i et PG Teditgdmer L Awg

foka 6k hah edi QEESHer 8 M FoREF & It
A'?Ccﬁ%séggig a C(I)wrflﬁgs enil?lgéjrrst e?g%)/aﬂ/:o %%ﬁaq 2 FIFB?;C gred

teshsrein 83 nSEQTDOR proteingvam protelsE(illdvﬁhg(;lQStEQflmNtO 2 sequence”.
991 ATCC identification
ERORIP LT, MYe Sapotipin sEIH S wes dopnatied apiay 31, 1991

\gﬁfg gﬁ%ﬁ?&ﬁg’]ﬁ’g ?%564%2%@?3'*?@%@8& '?Jlﬁ{f]e% sity Blvd.,

MpgassasyV A2 0110 2208 Ageiet Yhe mroeisigas of ihe Budype0 e Qdi has

30 struct to CTAL4-1g
teF aSr B LATR o e AIEC, 686261 2 GhimaseHagich Byary

(TRO) cell line expressing CTLA4Ig as shown in SEQ ID NO:2 was deposited on
May 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 CTALA-Ig molecule as shown in 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 1g@ class. Two amino acid nodifications, -11
| eucine to.glutamc acid at position 104 (LI 04E),
which is position 130 of SEQID NO 2, and alanine to

- tyrosine at position 29 (A29Y), which is position 55

of . SEQID NG 2, were nmade in the B7 binding region of
1dheinCTb. AthtA0IRRICI AtPoGiEior 84 €11 04E) AFARR Yo dpo%ﬁfanl 1@0W§E§ID

and 4 depict a nucleotide and am no acid sequence,
Né)s%emd. ajagliye toghrasHGAEPOINOY22 OAHY )s Whirhds pognah 55 of SEQ ID

[l ul f. CTLA4
st a?’t ?‘rg "é%dmﬁlégh e%% Eﬁ‘téﬁr%fr%%‘(?gl ? gt 4§ﬂ%al%\48|gﬁ@er5'le
BIOBEALSY ASED 18 NOROSIahii Q'Heﬁl:?’g nu&EotrQ&e%H'aﬂgn@Emd sefuence,

al ani ne at position +26 and ending at aspartic aci
respédtively, el bI)4EARD YA chypprisigi asignBNfepeide,adinnited extracellular

04. -1 g, was. deposi ted on Jun. 20, 2000, with the
EA&?FY%’%%S‘&W&% BEIPHIBE £t RANTORTIER and Fadingah aspavic acid at
BRSO 6l RGN o481 Yo iy i poric g
pesitiar + 1), adé s Ig tegibn. DNA EncolﬂﬁigeLnltO4EAQ94’r&Mas depssird on

? August 22, 2006, and in WO 01/923337 A2, which are
Ui P pBH08: with 6‘9/3 Aerescanbwe Galbue froflactiondiAT (@punder thes.

ér%gds%ns %)fMeeﬁl§ Qst ez;'tg egx e rﬁlﬁa‘gﬁgbé%g?sglr%ﬁ]wmber

result ‘oduction o

B’HAI-ZHNMSLI(ME&IZQ’W@Q 1stﬂ]ﬂh¢?rdé§@ib‘é& IPUBI waret 2804 BRY, QSsued on
the am no acid sequence of residues: (i) 26-383 of SEQ

4*%‘[‘%@23 2Q0i6r andig-V§&0 14923380 A2, higd ate 1fdorporated bg gFershice
1. Ps entl ét egl v) 27-382 of SEQ ID NGO 4, or
i'ona 25-382 of SEQ ID NO 4, or (vi) 25-383

pﬂMﬁQ |ERpP@816n of I ONBASYE], 1ﬁ nﬁa@ﬁrﬂhhéﬁk%ﬂ? ci{ fys@l't Hlsthe an

be referred to herein as NGO 4 nmononers, "
md@%@wm} and &vri tnlgmaa]SEQan@ smdu thag dmmcms p'fdxhx:ed can have

e B R S P B! 62438 of SO 0L %4 585 or sEQ
KD N(ﬁm%l()|27l-383 df QE@WI?II\I(()D Mor 1v? bY-38 @f Slﬂ) 1D }Jb @Q))ﬁi optionally

éll)and(ll) Pii);
((VD Q§ 38 of ¥R Il} NQ4,anrdV1() \26)383 of SEQ) IDaN(D 4 I lin)mor(dnnerbc form

t%ﬁf) éroie%r(;)c(ala ha }?ta ed Eq lgarelg élﬁ ég%é Qﬁ I\Géég mgééix?r@)a %9 (ngnomers
Qﬁdm@é‘ SEQ @NO (4Vs'ealué?‘f&g Thesd p roteu:@&ﬁ%uﬁk il %ﬁ&t tﬁ

conbi nati ons can al so associate wt
mhmatms amemchid@AEAE@amge (le)drﬂc(l)t @¥andl| @Qs(g) iﬁﬁ]l’(ﬁlm?(l)? and @iv);
r S, an can be ref
DAL 1 S T AR an Db (RE v Fh s () and (v
| t
GRSt (b a8 AR g (B (RS R Dy )
AL (v atd GONeY) anduid); Mt} (viYeand (vi). “ These different dimer

combinations can also associate with each other to form tetramer L104EA29YIg

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] CTLA4-1g 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, diner, taner, tetraner

pent aner, hexaner, or other multinmeric forns. -12

CTLA4-1g nol ecul es can conprise a protein fusion with

at least an extracellular domain of CTLA4 and an

i munogl obul i n constant region. CTLA4-1g nol ecul es can
g golegples ean ¢amnIise apeefaidrfusion Withr atdsashil extraselivlar

C 4 extracel | ul ar. domai n
SEARAE A T Bt BEE Exfhbasmpignic o
tevowid-sypear@f@ant®eqidhcel M exatplel AMBIreHecObBE CTLA4
mul tiner form can be glycosytated. [0051] In sone

Extesslimandemaintiadiimyanoglobulpr eonsties ragumuegténeas GILA4-Ig
LA4- | nmol ecul,es that have at | east certain

%P%ﬁf%&‘é’“%f%ﬁ‘ HPerc B BRER oHraT bR T Coh BS SlyFestated.
| e, IntsBel enitRAth&H? ' 54 Sorll® | ]

popul at i g nss teh at are %%ﬁ%ﬁggﬁtﬁ)ﬁﬁbéé&% /%tﬁ)glg%s Cglff%" Ig

glgculrg that baveOst 168 CTerfen bercelitagy of dikr 6N6&thdOmultimer

e od&snelg%, the invention provides a CTLA4-1g nol ecul e

Bﬁﬁ M 10T APl ngPY%“élgn PrVERs bt 48 molesubamepulations that

92 28 {oBgoRNFhof I gut % t..5%

of %{Qﬁ%}hiﬁg%%%i ?jaﬁnggré /a,:ylg; /fdng(?? ?1??/‘1’; gg%n’%?? L%tg‘ﬁ dimers. In one

@nbadisiegt, tind ieeertpngeputied 4 OMLAGAERRbIEAHe BORUIALMhIP comprises

LAAL—elﬂ(_? di mer, about 1 5% CTLA4-1g tetramer and about
oBvabeR 2015 1¢) b §itere CTEAROIgstmer andofiemeybetd). 5brio about 5%

' I j | ati LA4- | .
SE P TL AR R, e BuBRRthef, bRl s moteflig pomsion
odmfFTdeddbdig 980 WTIA4-IDAigRY | B5ut SRSCENAKEL totrabded Sn@ibout
nmononer nol ecul es can refer to a popul ation

CTLA4- |
QrfS‘Vcﬁ?Ihgﬁrlgmﬁﬂoeim es that have less than 1% 0.5% or
% of no S. 005 I n one enbodi pent, the
o2t O in P BRFREicnt thd i eiionrpiafideers Aapulon R ede
moesceled whfiP g Pophilalsn is%uﬁé%@xﬁia?l@'tﬁe%l dftlng@ﬁéglgmnome
I )

CTLAA-1g nultinmers that are larger than suc
melecules.avnbptontiasl bxiaerca s TleA 4 Ig Bobementriotdchies tarerefafio a

CILA4- | L) mer lecules | arger than dimers can
iopis? < s tne FREF el e T Thor | B 000 of Adfe A e
measmeRan 6% 5% 4% 3% 2% 1% 0.5% or 0.1 % of
CTLA4-1g 25 multimers larger than dinmeric form

[00631] IImoomembodiventythetinventichlptdvities apoyilEionoFIGRIA£Ig

ca ‘El%ve f or heSXa l.e,.the am no acid sequence of.

’(’P%C s Bharep thepepylajiqgs substanually dregwp CILAZElg mplhigs that
ot ldrperdRard@hedd, sREQ R Y beoSpiyinty 7 :
NO 2,% or optionally STV ng’-}%fgémg}fs’ éf:‘ lfb%%g@y §8$0%8TLA4
lguinyltigter 88 Becofes Sirged tharNdGinirs Mhaeferio 8PPEsSIOSf CTLA4-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, (11) 26-382 of SEQ
ID NO:2 (ii1) 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 sequence 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 residue of wld-type human CTLA4. However,
because SEQID NO 1 also includes the codi ng sequence
fepminng a@ieostid résedull ofivg liatypShomen €8 LA libivesti, desause SEQ ID
- 88, of. SEQ | . 1), the expressed protein from SEQ
f“@-ﬁdsﬁi m@‘b#ﬁ:&?%%'\‘l)%% @E@%‘Fé?ri @1@8&%1\4@@% REQUENTP e
i : u ' 68V r .
R i e
corttaip$ ais OncostatirsMcSighal Seqwanice. Ofhet dignal edduen®Lik clhealVRe® the

can result in Ntermnal variants, such as cleavage

B’é{reﬁsﬁip@ﬁ% ugpg thepggegyekprotsimexpopiprem dhq extopiasmroran
' ' oL . "Ala.variant"

B R RLRY e el B R o oy Gurrbe VR Sy

tleaaige Netwekeamito aid feeRiued2S 2nd 26 GesulfifCin' MU té&hdnus of

variant"), as _opposed to 10 cleavage between am no

eidye 2egiahthe égl wHantdy of betsisen amgng acidresidues 2diandi25 of

Fdue. . . Eex l. he tsAlLa, vari.ant, can be
ﬁ?%é@’?% mizaé)%t%%ﬂuﬁ rog?g$§%élkﬁ'i 't\{%g Mefratafagant;). as ggpgsed to
ditavage Betieen Mnino/4vid ARIIUEPTS AR PT @8&IMing M A Nirethihg &
CTLA4- I g nol ecules at about 8-10% In addition, the
wridne 24k dopexsmaple, the Met-8lkQarinNcabe prasenh av@mixture of CTLA4-

-term,nu arjiants e,.to inconpl.ete processing. The
B rbB TR PR BR, B Al vt e el e pedhised CTLAS-
B8RoleEul &4 abbutNOl %%, Inhd@itlFn X e e pREsdd Hréin Hom SEQ ID NO:1
nol ecul es, nononers havi ng fy3|ng at the Cterm nus
¢anduivel Gete38Rup VarBEEQ dud thidi@)npletaprdvessmge Jhntpredontinant C-
exanpl e, . at. about 4-5% [0 LA4-1g nononer
GERBE e Bl CE Abpes 3R _@E??éa@ i agHgiuEe of CTLA4-Ig
RBERR S Thdbmerdh ARG ?EE’HQ di ﬂﬂ@@—fentnh‘ﬁlg Yresidae 853 YF3EQ 1D NO:2)
domai n can conprise the 20 nucleotl sequence 0
qandleguesctie $or83aniple, atfabSEA-6%.NO. 1 t hat code for am no

DR, LA T e b o B i o
RERHATPER40tn bﬁ;&ﬂbo%héﬁ; bR ARQA dﬁggp]ﬁégg‘%;gmgg@ﬁue

extracel I 'ul ar mal n can’ conprise nuc es
wleaotide mmbdmf&ﬂeléﬁﬁdegm98mh ofISEQ\D N %:lll Gt icbéé for IFz}imino acids
conservative amno acid changes are nmade. |n anot her

5i5 MQ&‘HNO% n gathgrcabogiment dbrgxacednlas dampingana

SRRSOy, | el et B
extrebeinll ardiemaiBEmAdthpoike fledtideNBangdes 10868 EoteSBY-A443 o SEQ

nononer nol ecul e can conprise a constant region of a
ID NO:1 such that conservative amino acid changes are made. In another

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 IgGl, 1gG2, IgG3, IgG4, 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 1g3, 1g&, 1gG3, 1g&#, 1gM
IgAl, 1gA2, IgD or IgE. The constant region can be
froma light chain or a heavy chain of an
FORSARb SIS ifiom ginleCe IgReor IgAmelspade dhe constrnd regian ¢anom
le, .the constant regiQn. can
e meRt of B G sl Fr T R PBRE et Tinee,

CHGL onCHBmhese th€konstitk regdidBSrom M. or @E, HBeond¥&l fcion can
the constant region is fromIlgMor |IgE, the const ant

FRRPIEI 0B RT MOEHPF the dolreing comstand region Hembink] ©lui Cig1, CH2,

S o) ojmins:, CL, CH, CH2, 5 CH3, or Ca4.
PHBESCk HESh S AnbOIRCRS issnsibl reeighsim Cambuisap orsgoisn
@nsABf Rgioh Aoty frémIEQN ' 19G,_1gD, 1gA,
| f/lor iglgE. [0057]r |ngohleg®g%46’g?¥e§fﬂ@5a CTLA4- 1 g
Wgﬁ'ﬂrre r Impheembedivent riGHsA 4 IgmBhbinetmoluiRRol@Hhes a modified

I .

i ] | eot i d : i ik
R e et Bion (B eatcsp 451 BN BFQURENGH i arhiso acids 152-
B IMAR Y ML QAT hnE SShGE o ’ac%@%;idﬁgﬁdhséi%ﬁfan?jq“ of

SEQ O 2 have been engine romcys
PrQIBMNO2havbbea dritiniepred fown dpaieifes prlefdD&ilthk RviRP&§pe sequence.
ﬁ@%ﬂdl nt, a CTLA4-1g nonomer nol ecul e conprises a

Re)e i edp opsrabrdient, e LA Hmonemicmelerde cympri@dd modified

HAAPB0L Gm2 BRI PHERRS e ofSRiitied Meraaect o2
db@vaiREdving nudEQdeDsOD838 of BEQMMO: h G lm%a@%?r.‘z% of

gﬁi{' ng. nucl eotides 839-1159 of SEQ ID 15 NO |
ha - dde dpmag daGhCHRtymain haviag nupleotidss 8368-1d58 of SEQ ID

T8 hhe 28aET4PYr1 95 {ﬁ@ﬁgmopul ation conprises

nmonomers having a seque in any one or nore of

[603r esIn‘oneSemiydiBe a UT® AdheSnolRakIE %Bglgftglé%rt? c&x%‘iis%zd"

i ssued on August 22, 2006 and in U'S
mgneneERhavarsa sqswengesthownds afyibhé armmbef Figures 7, 8, or 9 of the

. 0 d US20040022787 whi ch are her eb
O A o 1P2d Ty FsrSpdhisa] 72006 &R iy U Paeatswkcations
plblighiee ae FHSIiaHBA No.@sﬁdsﬁé%ﬂwta‘%@s(;%?f%{?_?i&z%:7','9\9hich are hercby

.conprises two pairs or two diners
I OrRAseied by sefereppeindlsentizathh pol ypepti de has one of the

oW am no .acid s ces: (i) 26-383 of SEQID
[‘5\‘%";, ("F‘%"efé‘!%é’éﬁn%"f@ asé%ﬂ -lgngiramermelesulo gorgpasestwepars or
(W2 of OTL A4 bk A& l}'% IR °”ag
v) 25 25- 382 o L NO‘.Ng,g%odr%:vi Dgﬁgﬁé‘g 25 PREREHED
VANg Eaite seihirguendesi (26383 oS EQDI NO D il YARS3 8 of SEQ ID
@1?‘{"\}@ %ﬁ/@lﬁél alj Inked to the other nenber, and
T T & QTR e bt (0e7-3F20hSEQIBNMPGa ot gptionally (+)
283396 QEQ@D"N@‘Z,Q}?%V@Q?-@% of g%@ ﬁ?}(ld:?.rﬁgcﬁgnear‘nber 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 CD86.
[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 CD8O0 or
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tetramer. Such tetramer nol ecul es are capabl e of

bi nding to CD80 or CD86. 100611 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

nmononers have one of the above am no acid sequences)

to CD80 or CD86. In another enbodi ment, such tetraner

@DIgeowitiean aviditpiadistadaBBOE grebfer BBEhYbIMRIRL NS Nidity

that is at |least 2-fold greater than the binding

af wildityne @FLA4 teiCDB0 asICLIG. Sucly gesateT avidity carGRBfrilate to higher

.greater avidit an contri bute ta, hjgher

SRR Rl % Rt e e Hsae g5 st B 1n

g EeaE @Feabs of @RFFoVEEBVIBRY e plofucd@dirddufl’d !

i rrprov?de avi di tg can _plr o%luceptohgcresul t ofh%gﬁéﬁén&(ﬁa

frgeherexemple, 8 thirapputic compasitipn eompridihg CapAdtlgaetramer would
Qnpasi ti on. conpri.si LA4-1g tetraner would have a

e i AN B, el ghed meegik ihaporesy amaunt ohe

GBI MpdRitioR hal g @PEA ] I | L%

CTL Z- I g m)pnorr%sr. al n%anot%egggﬁggﬁgﬁgﬁW&g%%%ﬂ%lmem’ such

teramameolacolee carl kmveaaleaktan® fald greasit inBib2tionf & T call BaNli®ration
inhibition og T cell proliferation as conpared to a

BHOmParY Giertor Lfé%zi% dineriwhats morees dare orre afiike altsyg@mino

A 0. c_ft ' enbodi ment, such

R PR e Bl "y B P fer BTG5y R et o

Yyrfekl greateninhibitidnoon Deell prfiferafiswhd ddhpitdid AFi14- P BdA4
to a wld-type CTLA4 nol ecule. [006 T cell

BPSF¥Eer ati on can be neasured using standard assays
one of nost, conmpn

[ . For exanpl e h I
(60647, T, Selprobarighitin BE AR Rife Randas® agys kown in the
1. IFotibedngpld, obelolf shevthast RBInGRTwYs BAMREST 8l BRIHEELES o
to TCR and to neasure, for exanple, the incorporation
ssimulate Tagely viarapiigen ereagogistitdmibadiestpJIGK emdhtoi mepsiire, for

etpfs Hept oA TBLP aPraf i Btres Tut i hreleng T cets o
thé aR6tntff cCibkives tdded¥Bd E%H}(ﬁﬁerﬁﬂ‘i’g‘T-Eeﬁﬁnlto aﬁfu%éé "ggﬂeq igirtory

proliferation can thereby be neasured. 20
ehfers ofi ¢ YL A#-1gmoiacples ngomd) cell wkcévatontoneraliferation barothereby be
%g}eﬁg of the nolecule to a single ligand, including

, CDB6, or CD8O g or CD86lg fusion proteins. The

[8643]ni t Yhehffaithdda lcaritay-td ﬁ@[&éﬁlquﬂlegﬁeﬁ@ﬂ%?Pﬁgf@Of the

using, for exanple, binding interaction ana
mdpae g sigle higand, irdedipg £D8ONCDS6or GDBOIgASH (B861edFiBion

TR AR APCIPASSRS: Do BSOS b e ol
. . A S

RO e Al S 1026 Lt (e SRR Nehni e SRR from
masering bihding strength, dhpammsts rée cienendttérimindton @b desy kiMetics,

such as association and dissociation rate constants. A sensor chip, consisting 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 thé other side of the surface, and its
reflection angle is measured. On binding of CTLA4-Ig 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 is nmeasured. On binding of CTLA4-1g

rengentationyfifissolved materiph amthe mediging Ibis subsequenghtangbaed with
i.f.depends on the refractive index of the

me |%§?ag@§ggg%o ?he reactive side of the sensor,

{906ah i nintoseRmbsdihdn@tTVAEAE bﬁidﬂ$&p§ﬁn¥eﬁ@ catt Be R)f:rforin‘tned by

concentration of dissolved naterial in the nediu
pwacgplasgioasesopanges S Re dnwiBIA corehigstaimiens { BEA coerpid, &ippsala,
4 enbodi ment , . CTLAA4- bi ndi ng. experi nents
SAR0ED. IR TEa By el caTRled bR A BB RRy
eatbax FhARARd dBStdnhBRE ; ilizi
vaede}ﬁi)l. %TLA4- g can ge&%)ég?ée(ﬁ% ??Sgtﬁ‘gﬁ ’gbég?/y g’r“?‘%%}?mg
&rhLaet-lgrto Upssensorahipa Adexyativtlyy hmtetthcotesdnt soxidintibodPBan be
a Bl Acore, sen chip, ,thereby i mobilizing CTLA4-Ig
e RETEORIGE el A I Cinabeiht oy Jomea st Visdhe fnfmament
oAt ' el Ad- | :
TR ROAK 208, Rone LR LR STENUAL R R e s
Alfiemigamtssuren dngracaibeqreefond e dot exdntite, A idPscr®edRAGAH &r
CTLA4-IJg binding to the |igands. 10 Affinity
Menwerle fbald- B Med- (89970188 43): 3B 4@kanpl e, " as

i b .0 P,.et al., J. EX .
(07851 ° thhe PSR h 5 Wtechrestin Bt e et e Aidiy gpm e
de:ﬂr_&e ub e samntotl §DthetreBak %fBH}dil@@ﬂ“{'%ﬁn@l@&ﬂQ@or cells to one
defines as_the sumtotal of the strength of binding of

wbherst Buliindesits. Awidity i3 distne from offinemty athichuistthséteength of

| AV di i s di i. f .af fjni.nt i.ch is th
Gl on Vol ¥ e e O Bl S Moty iher
hiigiapof CYW.AhQg inddeultg canied 15YndrBRed Yotehdy WS hnivaYh B) g‘%’(LA4-

of CTLA4-1g nol ecules can lead to increased potency

Jermelsrulenom-celt prefiferatign and a¢tiNation.ohvidity ear be measured, for

Bt § BT e ol bRt hmpa il disysie.
@ WMRRIni dsdays. ThbRtDGftheR RS BAMRY is afRtGhel o Qhé’ﬁcti %lg)pgrt. In the

assays. In both of themthe |Irgand is attache

eppnpetitiye ppdrition agsay, (el 244-dg mpdedui ds\age thehnbddd iasohsisay: a
LA4- | | ecul are then added.jn solution at a

Sl SiEBRE e B Vi, ot Reflip e Bongaions, and he

& b NEarOMseR RS tsQd%id i is Aetelr

whi ch in ziibi ts soli 01Sphaséﬁg%n%lhﬁgg%g@gg%}osi%set%%ﬁhe less

legand metdeddthe Threnges dhee avidigya il elution askays, hige Bgandrigeddedhie

avidity., I n elution assays,. the ligand is added in
Oyt Bfter htfimeotiale of AEUDERE & CB1otogEoT AeNAAR agent (g

SRS, AN 9O SRy SR AR
CBhsérgligendointeraatiods. Sthepimount 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 ofa
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
CTLA4-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 eluting
agent needed to elute 50% of the bound CTLA4-I1g

nol ecul es. Refined analysis _of data can _be perfornmed

thSefpﬁfﬁMgcmg) thecelagds Moleales efthefpyention ot

(00bbEGs TpfRBERTCULAR sRhscpll b BE HLERET8Yt ol
Prokenybied most ROGEhtIPARY Rpfdseiiedby M ls@aik® bEBabi . CRHR

be | n prokaryotic cells. Prokaryotes nost frequently
apRyeeh g PRBIt YTy amtnegiting. ofypirally.cgrim-neghtevedacteria

5 gl £3f: a’érpéi%ﬁ%(ga@%%ﬁg%’k’@fftggmsg@g%aﬁ% %aeglo i are
[[moefger I &dquédcBE defirbe@AbaVe, ShdRINPSCTEX4 xﬁ&eaﬁeéiéa%doe inserted

7] Sequences descri bed above, encodi ng CILA4
imty} evedtegiesignedorienpressing foreigh sequenedstio prakasyoio cedllsf gorch as E.

ressing. foreign, sequence okaryotic cells such
AP RS BheorS i G o Hos e eI S which
e Qgﬁﬁéﬂq{éréin %Jmcﬁfde SideRCfo tr‘ﬁﬁ‘écﬁg tid? uﬂt‘iﬁloﬂe(f)ﬁt{b%qny with an

herein to include pronmoters for transcriptioh
oprirdtora bioap witpibhasnalel bindihg kitasequapes,dhcdude aichrgmwmidniy used
rlbosonetgﬁndl g site sequences, include_such commonly

RigEgterpisy betadaciamesepemicilinasel Hifelaosefdan eramqtarasysteins

e R D TR B e s P ppia st

(Srtidel) et @EpEIEE) Nuelticadcids REQ805Nusidethe 1aehdasieReed Py
8:4057) and the_| anbda_ derived PL 15 pronoter and
mogets apd Poseaibosorae hipding ete(@hm?é@l@két alg{19§1) Nature
4gb9 Nature 292:128). [0068] Such expression
vectors will also include origins of replication and

[9068ICt alSueh BRITESI, veStith wals aRo Rt dtel R BFTEplRation and
neog¥0|n @hosphotransferase gene conferring
testablednarkersoSushtas 19ibsta-lastamase ?msqomyﬁ@ Rhospltgmefgrase gene

?4mﬁ§ e%lstancg ACLs blo%%c%gs%f t%at & e&%rlgar ! ¥ep§g%tﬁ an bacteria and

dwe saffg tHe plamhubb@i b&%leoﬁédcthr Ve BRvE] inlth&pREence of
kanamycin. [0069] The expression plasnmd can be

antibrodigsisueh asmarapisibik ar lymamycmal l's VI a a variety of

BORNS ER PR bR beditodRtd it bk oBesgrlls vign

VdieBldQtanaiid maibdD %l@dm@but rfo@ﬁﬁnl)ed to , MRCECHbar (Cohen (1972)
Coning: 25 A Laboratory Manual ", 2nd Editi on,

Bpe.i Nal. Aeadho¥ci Ag84s69:21 D8 and Samdbirook et al. (eds.), “Molecular Cloning:
A Laboratory Manual”, 2nd Edition, Cold Spring 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., Sacchdromyces 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;
-18-
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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
immortalized, yeast (e.g., Saccharomyces cerevisi ae,

AR ISR N A T

@ﬁ)@]ﬁ ' t .

Parti cﬁggﬁbe-%l g?f f@glhllr? clil)ijg“gf,o g%%{gn tg\gerd;iq§ @%g@ﬁ% 6\%@ (tCOA,‘MR’

Desbupsishire, a1K),CHO LEEHR 1SQBEINKS, |Genlh 9T), CE0&Ione B
5-556; -18 Kol kekar 1997 Bi ochem stry

12: 55
$6ENY 60 Cenogp8l), CHIBKAYSK destgpatesi ECACTA30616CHOAMR,

: ' d desi

SEhLR Sk U kRS o RurRed BRATE Rbiaipaeame,
$3lidvoky, MBltskiee)avia). Mk 1
I T 1% K TSE desi gnatad ahoRgls (%}%ci‘é%%%%ﬁ?vﬁﬁ@g Plants, cell
salityre nyropllus)y ¢arsoybeany ) riemcklIRRCOHOKbyebas, apdatoedeeds are
FEAQC 9%@?2129 (CAMR, Salisbury, Wltshire, UK).

P GETPE Ve pl ant cells include tobacco (whole

@i s, i I I , I b n
Pib ce] cel ]qué.l&&gglﬁ,& o?%%ﬂ%‘fcggir? gltf?%%&lgengo g&gér/se&gg b g Bove can
alse bptinsbited inf®0 VadtoNiksigried farcdxpressigy EneRs seqendésid a
CTLA4l g .nol ecul es described above can 10 al so be
Fﬂ?&“%"gd‘oﬁht efegulatopy elgments wh the ctos epn ¥aryiapepriiog o e

PRHERRL &kalyoti ho§ukaryoti ¢ host. The regul atory
el ements of” the vector can vary according to the

pHY72] cul Gommokirused eakdrpsic conBOVhuémvaitithibe 158G ression vectors

gukaryotic control sequences for use in expression
etds PEomotists ad copirehsaaensen prmpaible with sergurealzmscells such as,

R ol | j cel I s such as 15 .for
R SRERL CMY BB R R ou il A it eqp A S kA SN
véataty. Ofisyrorhinily ¥Rd pesthotefdibelndé ARFTBAAY ¥nd B&Ypromoters from
ronoters include the earlépand | ate pronoters from

AR 1S A0 4SYA0) @ero)ct ek @PE3) Naturel 273:(1B) 18 pihiavirale
15 RN A MR E W T D U -
pieyy. Andn@ucible bESnotdn shEHACANITE (REARD G g@g%gx;létﬁnraegi%!ﬂw-

é@Karin, et al., (1982) Nature 299:797- 2
Qanayelspshansefl0073] Vectors for expressing CTLAAIg

ul n_eukaryot.es y. al so_carry seguences
MErFEa Sheelote By RiRune e mnEiiakfn piamtorramay also cany
hiénBed LARASARS ceL XM GRS i LS
ﬁﬁstrean1or domﬁ?t%%gﬁﬁopﬁgﬁgﬁgpgﬁgﬁgfH?@g?%%&%£f8674]
Spaespion snd areciopne seharmpstecmoosddvarstreakarfyiat prombes tregion.

s include, hut ar
[%SHI] rljigiampﬁzs ol expression 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, pSGS5 vectors (Stratagene)),
retroviral vectors (e.g., pFB vectors (Stratagene)), pPCDNA-3 (Invitrogen) or modified
forms thereof,adenoviral vectors; Adeno-associated virus vectors, baculovirus vectors,
yeast vectors (e.g., pPESC vectors (Stratagene)).

[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.g., 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
vectors (Stratagene)), pCDNA-3 (Invitrogen) or
nodi fied forns thereof, adenoviral vectors;
Attematiadg,ahé aéqor strfyitsy CELAASmolRasIds 8 donsaiy BEERE SF
30 yeast vectors (e.g., pESC vectors (Stratagene)).
f@@b%}onmé}eweng:foa@mavgwum@% remlisalddmgCTLA4 1g

ul an | ntegrate into,the eno f the
(R8E | ote QB MERE A ek 1ol S T e grestomisiae
fhe kil licali ' Al (He 3" Y
B b JhSt MBS E 25 il b used.
@rbanki, (P88 pMethx thrac b0 HAA o weternativkiye sdquerces [iOaY Gl yEQst
expr essia}geg e nuc) ei c aci d sequences in Saccharonyces

FEOBFi 8P PREosng ghipngmopg pblisaiqnysantegyed (see, for example,

e P Lo S 2R s Tt Lo TP GFBRY 01157; anc
Cladusatabs(108D)Viethe Eyiealil :39@home capabl e of pronoti ng

aut onompus replication can be used (see, for exanple,
¥V Ac hc dmnsgriptignal contoo} syqueaessifer »@st Bglors Mebideppamotets for

@
et e dnbo 03 s LR afuiEncime s 7149

Heltundreg 855, (11 978)y Baschem@iyr7$4900%: | NASitiBAAPRER6Rrd 8lownlif the art
the synthesis of glycolytic enzynes (Hess et al.,
ipglodgihe CMNXoprompier yevidedyin the CIMS vewdr iogaret asd Okayama,

v i e
410 e198D)VB Biek Chem( 295-2073)2aH HE&Y R Biher HHEAWic %?gles.

2%8:217-221); the pronoter for 3-phosphogl ycer
ROM¥se Othar peoraotesst are arlducibleB8a)seXheyBtan he rEpdated by

255: 2073),, .and. t hose for other glycolytic enzynes. 15
oanenipss bibe grovih medivm o2 s cgh. o EhgreendsEye pioters
iRGud BBt thy gerfeld Yo RAMEIR r(?téi\b\glgléohgf adih ﬁro%'éf?e\@% IQ,

medi um of the cells. These induci bl’e pronot ars

ipenytogheomeGsarid plorsphitesey emmymes assoeadd witloaitropem t&hbsism, and
al cohol dehydrpogenase 2,. isocytochrone C acid

eﬂﬁ}‘}gﬁ%{gﬁ%’&&‘ﬁ%ﬁg VW@’QS%@%I%FF‘?& UHHIEHIO t r ogen
06199001 REMIaB®PFseq ’ ' 3 g

[g al 9gct 0s eéeb? [ fsidszegt %arégﬁj% af%?)% gﬁ? éél%g glb{hgt% Eﬁé égg%cg ﬁglgg

saguenadss Thiese gEqaecetts ataytaoeto3tabglivdk éssédper RO .NGuch terminators
seg,g‘ence . .JThese iaiq(ilenges may act to_stabilize.

arptouad guthe Anpntraplated weiandallaving the eoding srauppces freseyeral

})éﬁgt—ﬁi@f?féda&n%qnﬁxﬁﬁlfaﬂgn gglelsowi ng the codi ng sequences in
severa yeast -deriv and mammal i an genes.

[0080] INustrative vectors for plants and plant cells include, but are not 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 Agrobacterium T,
pl asm ds, cauliflower nosaic virus (CaW), and tonmato
golden nosaic virus (TGW). [00811 Mammalian cells
can be transfornmed by nmethods including but not
limted_ to, transfection in the presence of calcium

SosinE ANA-crpted é‘i‘fiﬂs@@tﬂirdﬁld wheres iip el dramotoplasts\iZh

tors Met hods for
i BRRAHE DhOR pYrhatith (b BB S oS W Pl i rs doue
gelpetiplent g@bmﬁea&ﬁl&nﬂm @tﬂ@j&hfb@l to megrmﬂt% e SldticASpulses
m croinjection of DNA into single Fs or
(Hletiopprasew); oy 6Httbssepidivosames (pmtgina@cméawwhiom fuseeto cell
R)re ence of DNA, or -20 shooting DNA-coated tungsten
gfngsspheres into cells or protoplasts; (2)

[GD‘BBP duqig Eat%;ﬁb]ﬁcﬂ%ﬂ U Pﬁ@llléatlﬁﬁ Sty 2 ‘I? 01584y £.d 9s

macr onol ecul es through polyethy treatnmen
patertidppbaationJS Bublighion Nmﬂ@ezmmwﬁ%a@iﬂﬁ@ses for the

electr ratjon).; or (3) the use of 0SONESs
{’r&éHftéﬂ“rﬁo ote thngentionsspepidically recoygméﬁbglamotem

Qa83k RakEHtm I I n_Nunmber

Bl Hanah: U%H&Sg%g%étlp%p p&s Al kR R R R e by
iafierbmee. 20050084933 teach processes for the production
of prot eins of the invention, specifically reconbi nant

o$tbpr MPWIHQJ%WF@ pr@@ucaﬂn asemf thmmlﬂequﬂtam pred:dss

10 refer
LB RORRHCR R ERLA IR R o Brehedifihats gt tegtsies
oftlerst6od By dkiltsEisShe arCTh paitiduli®! (R @ﬁ‘ﬁ%@é RolRERVEFRBvered
fromthe cell culture nmedium using techni ques

fipche edbae dema%kiwqr@dd p¢iyp¢példart In particular,
BT TS B S B I o
pattibwlates. MedideSivd Sproteid kLﬁJs&}beﬁﬁ 1% ﬁJrHQ@qi"é;n?c&ﬁ Gnt DNA,

cel lul ar debris and artlcula es. The desire proteln

splye predeing, ynd Qomppﬁdeemﬁlu the fobow auginoaritmibg purification
with the follow ng

PR R ned B g SRS AGE egmapivim Suieieomronbgton:
étRarddD §re%f}ﬁtat1§psfrfcﬁ@§at1&rﬂmmﬂﬁﬁo%%1{1ﬂ;(ﬁ i-66dRh %{‘ﬁlﬁr{ﬂ{lii

et hanol precipitation; fractionation on I nmuno
grensephasg &y ehowhatogrsphy2éh sitiveosen ghasen-Hiiahge resin such as

GRSl e B TCH i GEPPIG Benagro-
P g P SRRl A Dl oo
IgGc Addsion 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 nhibitor 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 suitable for a protein of
interest, for exanple a glycoprotein, can require
mbiecdcidit frastidmisaniietted, dependiipediowhich RatbbRydi e iBdifg sélbcted
the protein upon expression in reconbinant cel
fou Wsered suglptegbpiapes alsq eantrpait indeherngomitantmemaraliedds
é(%lnﬁ§%M$Ct for the carbohydrate 30 groups of the
glycoprotein are also of utility within the context of
[0087]P" eS@RpurifileX @S inethod CAH fiRMhaF R Bprise WalibAANMHRYRS
i ncl ude, HPLC or ion-exchange chromatography using
ipagtivate angforgainore xicheen ged/persimgiruseh trag imgltt potemtinkly be present
basic .or -21 re acidic fraction is collected, .
e Fell S Bsmieeh CEmemEian Soibiincs: Beienin<al sibbey of vira

f. afay o esult i
S P I orir SPS Bty it HRotropes
gch ia$ treator gnantdinkpdetergents, mdditienaladiyfilirsworsididfittiatioalsteps,
stegs_th t 5 inactiyvate and/or renpve viruses and/or

GonvrSinanal separainns Sush ghionsachge 4 size pEclpvien gifomafqgranky, pH

SRt st B e SO b bbb By,

[8088]l abIThe purifled AT Nginoleuld refitesbnténtratibs ahd BGuifet h

chaotropes such as urea or guanidine, detergents,

FGBIEEPRRN tustorage of further piecessing 14 Pall Fidtors TEh system may be
ent i ] h | on- exchange or Size.

R

@hahe as@she Ghgdbiiffer S6dined ToiSthe naMbaewdel nat i on ,
t hereof. [0088] The éggified CTLA4l g nol ecul e require

1088Uent Imendaspaeidparificd € ELA4kgaudlgees, phidvhave bseroeagentrated

furth ing. A PRall. Fil JTEF.
0 B8 BBRERRE o T AL AR
maﬁrbséssfbagm tRENRABIE vBISEL. TG AU Mol efled M stintvRsdedican
final buffer desired for the drug substance. 15 [0089]

herstané fasbeut 60 gaysiaf 2t LTIpibr ¢o fro¢zing) Estendedhstotagh @V purified
oncent.r at subjected.to diafjltration
LR fRIRRRRUET 1 o 3o 2 Bt i et of HMW
Beibs. TRERBGRCHRS Sor@mR Stofdpk, OTNRUISHIAREECAEARSEbzen at about

LA4] g nol ecul es 1 n such vessels can be stored for
-A0YLIpriGOodtyrageaandstered 81C feriperate of dboeeA0MC. THedreazited

(FioRtraitee G T3k FERSEau-TEE (PABH A0 bn Tb7 eRaipEEme can vary
SRG5LES depORIs DnAhE volbfie Jf 9{%\{)5856{1 ma_% E}(g{(@ﬂg CT@I\tlﬂggA' Klecules,

nol eCules” can be frozen at pri or
aptl sheagemberad f yesreldhattaralondetpiarthd feakr. Fooettampl0.Gn ohbe

freezin '
embodlzmen(‘:L CTLAA4Ig molecules are in 2-L Biotainer® bottles. Loading of less than

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.
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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

| in 2-L Biotai hattles,  Loadi f
(TRO8F ' o BBt uS s B ieafon SbigNa w1572 Blled on
beagdtfs 20B000506di06R4or 03 aRaWn égt?&gtffzml)f?rﬁ# %cé‘r? patent

hours of freezing time. Loading eas
aplicatean Aviigmep Qocket No.dO7abBCT titBdt@elBLined, €asipodttions and

1%#{?? ?fsrjrgezi n%pti ne.. Vessels with frozen CILA4l g

b Ys TEPEIRG BHI-EPRFItion WIEHhE invenios Kirkoheistsohited 0p5C
DeceatRt 9~ 006 teddh ' i Al of 39
about -35C to abo tré-egg% cra‘:}Tlle a?@kg%gﬁégﬁ?%% %EEH’(B’F?UOH’
@gmﬁSalﬂ'bomcsmbiﬁaat glycmroter prgducsibstaafitd of dbrhQalAMBtultures
|%§.a control manner faqr formulation of drug product.

angjs heysHNCOPOREHHPI®ENSat ent appl i cation Seria

No.: 60/752,267, filled on Decenber 20, 2005 and

06/ 849, 543, filed on Cctober 5, 2006 and PCT patent
lapyphilizdd By il aon oy tHoGKehtible. 10734 PCT titled Cel |

LLi nes, Conpositions and Methods for Producing a
[88%osi tihedyanhilized Hermgtéan of thkinvientien sineprises tiedCDhASIg

. 22006 t h cesses for the production
rg@%g\pg F L2 %i %h? r'c%qH) eoff' aﬁ geéils]{) {g I;?’rotelgﬁg i}i'qplr(&tscftp . The lyoprotectant is
prefecibby iat, ngdry pRTERbE/ dlsdéf:l‘i’éi‘ﬂﬁg,smosl?%ﬁlr‘]éfl&‘a sugrros? gjmgl)}ose.

manmmal i an cell cultures and is here ncor por a
Therlgorinlized fogroplation mayt alsorcouipaise one of mbiecoflthy esthp@rientsO

le. The | hilized_fo | ati on of _the invention
S%‘%%%‘?j frog B e gﬂ‘ts}t\%’iné Ofﬁiﬁffg‘lajre# gepfs, sirfactanty, bplkingagsnts and
péseh@@gts. 1. 2 protein to |lyoprotectant. The
| yoprotectant is preferably sugar, nore preferably
(8924 c c hBuridg Sormmatiomdestlapateiny stadies, abeefbicty @it 0B8s excipients

The | yophilized fo | at.ion may al so conprise one or
ohdfe dRBiikand Bt g Tt ki oty A LiAdde moleoutc were
ev8lstegt i Ng of buffering agents, surfactants, bul king

agents and 15 preservatives. [0092) During formul ation
(008331 ophetability oflihesfreetbdried 0TULM]Q nolévil OidThe MSdeRE LG S

on.fhe solution-and freeze-dried soljid-state stability
S@B“Fﬁé"@fhﬁﬁﬂggﬂ%tege gred fge incluiomei miverotgctme ) the formulation.
1hiAst @Rt doYst@d; =] |.A4l g, mol ecul e in
the abseginr{:geSto esf'}hg)e;f eg?g%?]lr%@?’gggv‘éarsl%a%m IGhtﬁ? grsenfe of sugars
sweheas thaltose nad wsirose Hid anihy apide ket Ankgihietahe lysineh I;olyols

a

formulation. _Initial screening studies showed t
s BRPHeL endiaelysacaliarisles pughias dexand@ werf detigentsal to its

S%Pgl .?ﬁlé ﬁg&fe?sl?%gf)ég%ﬁégq%% ﬁ]%ddi%@é}?a%d%g }n% tosseuacn s%grose.
[0094] Example VI describes stability studies of freeze dried Abatacept drug
product in the presence of maltose stored at 50°C. An increase in high 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 drug product in the
presence of naltose stored at 50C. An increase in high
nol ecul ar wei ght (HMWN species was nonitored using a
mhladre] preferabigic awierght sitveofdrorh Uitor :5 plotomat sigreseloy maltose,

(SE-H assa The re ts denonstrate that the
@P%?d?fF#ef%}’ Iy %%&1 ghirptian ?QL‘H‘BI 1&Cpiolein 1P RakQsEoF SUEPse

St 3
DY P B RPTH P ARSI B B G508 Blion ety
adeigtion oﬁmhasxha&ﬁuhbil@t acoéptaﬁle tbid anﬂ/y)ﬂbdn;el |121eq>rdbﬂgd
product is in a weig ratio of at |east 1:2 protein
phermaequisalhhicceptable ﬁﬁlﬂtl%b@mﬁﬂ@m%aca@n Yhe Hreéerm base is sodium
raqtrlo of from1:2 to 1:5 protein to sucrose or
% ose nore preferably in a weight ratio of about
fbo87Pr otRirthet formElati6rs @evelo fp?f%f ,ABEstahiiB AT thé freeze-dried drug
necessary, the pH of the formulation, prior to
produtivwas stidieshas 4 mnetean ¢fypH. abxinpley] dﬁscmbes stablhty studies with

Ishar Eﬁ.e@%bg aI I y acceﬁ?@%%ﬁ%’g’@g’?&ﬁoe@?ﬁ%ﬁlt iog p% was

M&&ﬂt&%ﬁ% ?&8 rior tlaqfréa&@ﬁgaﬁ%e 4 hRasRples W%Péjblld&d on stability
hydroxi de. [0 During formul ati on devel opnent, the

atdabe konsyituéd plhuduétrvezdz gretr menitated fpr apioctecst inde hlgh molecular
studi ed as a funct.ion of ]l e. VL describes
@?‘&g § $ACEAFS &k Yigious ijeqnts B%’é& & S'&gﬂ indpcating sppe-¥elygion
f o
A Ry L AT TOREsg! Ul B fech b s Ot eSndiflon of 2>
Falypb efpniiécant (Hangexindhe sitadl foithationarfdiNIve spemstw«tra obskrved.

roduct._vials were nonitored for an increase i he
'gii iHoRd|Ye iR SofutioRestai Fta‘?,‘g‘@éﬁiaéé generafed fenge 3 ??é&fiﬁ‘fﬁlpgmem

450728 3 S A . SR A ottt e
ﬁ)t chiedlgeptilingdi drug prodiictds fidG 7 o8 siityni frefeand taberrdbsf 7.6.

the rate of formati on of HWN speci es were observed. 15
189981 i oﬁapnglheltqﬁee%hwl@rwép TECORPEBERtS fyayche added in an

I 0
FORLR! Sl B8y 020B . g1t Lo e are
ﬂ%ﬁ@&e@hbﬁlypd'dcé}ﬁtﬁlge and e defieed ﬁ"@ﬂh)ahbﬁﬁldncdﬁm @m@g @fldrghnic and
is from7 to 8 wwth a preferred target pH o

. b (15 T 22 5
?rg@tgsz Wlth bzrsstfmlnas@é S ortan@n%l Insadértw@upmépsphate buffers,

t%g an 8 %ﬁr@éﬂg dt?ona Cl‘%% U ntn.flﬁee ?}é?,tlg QN}I%C case

lerﬁf I PotBERnZEr @ﬁkﬂbﬁﬁﬁﬁ@h.@ €l slere%‘“e@ﬁﬁt@ﬁbﬁ and are
derived from vari ous known aci ds (i norgani ¢ and

[@ﬂ@%]m c)A Wulkinglagerd” fsor erimppundwihaghsadds mass feg lyophilized
m1x rtela% contrf?)ug:s ?(p alte%hgs%gl Srdeture of the lyophilized cake (e.g.

facilitates the production of an essentially uniform 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 bacterial 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 Iyophilized 25 m xture and contributes to the

cal ure of the |yophilized cake (e.g
@5@ 17T e f?é 1B RFRIE PRI ssteckife ég@emq»fairug: pmqilwstdprhe filed

YR Hip&ﬂdﬁg %Sx gﬁ?lﬁﬁlﬁgg@g%géy%d a%mn? gtrgih Egdule fora

structur

speoificttahimait yEbmegammltMeédﬁééﬁfh@loﬁ |0Y @L@ﬂ? p&OViRl @) range
The Slp)éOphl lized fornul ati ons of the presen i nventl on

ABAP mavieh Prfeieblyg 0le@ ﬁﬁ@ng/ma[l 00100] A
@or‘?fj{ e bEoel B O 3t it Black B drdg progyetinisted n

Babdé § belowof a preservative may, for exanple,
facilitate the production of a nulti-use

(mul tiple-dose) formulation. -24 (00101] One skilled
in the art woul d sel ect tg}eﬁ’?ﬂount of drug product to
be filed into a vial dep Ion the required

dosagegompdsiaigiion i hﬁﬁi an e
treat rre(r)ltB Eor_ exa i hg%g%ggthra |v6%l) ?Rgri’[%‘iﬂcgt
per ViGimpoagntr ange from 50 to 300 ngy \Anaguntp,ﬁg/fv% br
100 t%&g&gig/ vial. 5 J.UUJ.UAJ. A typl ca 2 Spum tTof
|1y82|l I\I/I::Illfo$¢\ %Léowci’;g t—drug—product—+stLSted—n T°"" e

FABEE CSposition—of |\In £ d_abat.acent

(2501 pmumph%pmem nehesic, menohydiatet AdBdnt (nu/ vial )
Abat ¢ éIUHEGHJOISde Mal t ose m)nohvdr ate b525.3Sodi um
phosphﬁ,kbqhhumb@@dc nmonoh drate 18. 1| AGpst typighlori de

15. 3| SomrbPEydrexide Aci d Adjust to pH A@Jusgﬁgglé}ll'mé
0

Jydroxide Adjust To H 7.5 10 —Tnctudes a
“ripgludgsa 3% euerdillefor §W>m¢9@164 wsisgbloFhese conponents are

i R p L L s

Bel at acept dr ug product is li-sted in Table 2 bel ow

15
[00103] 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 Z Conposition of |yophilized Bel atacept
100ng/ vi al drug product Conponent Anmpunt/Vial (ng)'
Bel at acept 110a Sucrose 220 Sodi um Phosphat e
Monobasi ¢ Monoh drate 15.18 Sodi um Chloride 2.55 IN
Sodi um Hydr oxi de Adjust to pH 7.5 |IN Hydrochloric
Acid Ad'ust to pH 7.5 a Each vial contains 10%
overfill for vial, needle and syringe hol dup of the

[00¢ 0415t i THetQ6pIERLAtdras proddor i3 %oﬁs@@&t@&lmﬁ% AUORRI b A The

drug product is constituted with an aqueous carrler
wou%%r@@rﬁ intgrest kereinfis bne whishtis hareianeutialiy ecoshiable (safe

BRI TEB MR BRI S5 Sl o
L) %rﬁ{dlﬁfbno bftér 1 Y&ﬁlﬂh&a@loﬁ oﬂl'ﬁ'kltlréﬂ\}eqplueﬁtfs tu‘lf"trhéfiee sterile water for

I'yophilization, l'ustrative diluents inc
wyecton { QWE), bm}temQSItam: W&oy injeaiohe BVWIED) a{pRI bugeRd sf)l@lhon

%réogﬁwgﬁete el el solie sl nom fmass Soolion on dextrose

s solution or dextrose solution. [00105]
Preferably, the | yophilized drug product of the

[cumsq nt Prrefemblyi, dre lysphiligsisdrug yraictvbitihe Qhrkdi inveh@6n 1se
er for Injectlon USP (SWFI) or 0.9% Sodi um 10

C@QF*&M@&@MﬂhPQ@( Stsle Wagper Duhungoaoﬂgl’ |($\MHIb¢r 0.9%eSodium
1?1835‘& ﬂé&{?@ﬂ p@@@ e]5u l:oqls}‘tu? o7 Stgxg}{ ppyggrt rﬁgldly

clear orl éss’ so on

digsoples praéding b wlEapratiiks Sflutidie |nstant |nvent|on is
constituted to about_ZSq?/n1 with 10 m of either
[€PH04G]) e T\‘/‘H’lcé]rly,fﬂé? lypp@né@@ dmg poghct QHhEhr)stant itveffion is

SR AP i 0 B S tion, s

(SWEIRbE 0.8% S’cﬁtﬁuxheim&%‘e Inj@fdn 1OSPOfHY ¢ Wkt‘it'ateq g%’u%ﬁ?é Rifher
Chloride Injection, USP. The diluted drug pro

dﬂﬁ}q@dp |dmg prgdu@@pmn@aam begeie¢rabhmd TQ)mgathvnh 9|t9°/adeh:ilm

0010 r|n early clinica
Cﬁ}éve Lt?#'e n‘ﬁﬁrﬁgﬁﬁtﬁﬁfﬁf&a PE‘Zﬂl"ﬁa%’ESHB gron|iy gianis sy
stlitatdle Reri@HﬁﬁlsMﬁ[c% gy diBubigepnpat i bl e with

di sposabl e siliconi'zed syringes,
[00107]  During early clinical development, the constituted solutions of lyophilized

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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20 which are commonly used for the preparation and
adm nistration of the parenteral products.
Specifically, the constituted drug product sol ution
devel oped thread-1ike, gelatinous particles when
stored in these syringes for nore than 10-15 m nutes.
er .studi es dempnstrated .that _this inconmpatibility
@2 b%l]lu e to 't ‘F?énrpﬁlfdtgaafg’cr?woaflmo&rf%thﬁ dypbglizedifermulation is
bl ZORE it ' ' 119D ) ed as a
| ubri cant oﬂnal é%biﬁﬁ%éggéiiﬂreﬁ?gg?a%tggrﬁrr(gﬂdi{%n of these
particles did not affect the potency of the drug
r oduct s(gllr tion over its use_ tine. Silicone free
g{ﬁﬂaﬁﬁ%‘é“ edrvopdiliasdFoxmulatiary for  drug product
It bl 3 r f onstituted sol utions
(OER et Sl B0, Bhd i Fach BT bR rap et basbhibg of
thkFermalaicdButk Salusion faayeptilizmsnbecasld8aion! fifing in vials,
formul ation to reduce or 30 prevent the interaction o
frerzingovials in afieezedinyeg sheades folgwed hynkyophilizatomi, steppering and
‘f‘%@n ge, for exanple, in an anount sufficient
reof. -26 [00109] The recommended storage condition

foor11)he .Hxliiﬂ:@fés 1266 1V AeBHLR hOMahSfacthf OGP tfx% groghﬂ‘ﬁ&&Agatacept

recommended shelf life of at |east 12 nobn
Mddprirtacepbarugfprodusts, yespeitivelyed Fornul ation 5 [ 00110]

yophi Li zed dr roduct ~manuf acturing process
hﬁﬁ%ve?ﬂsfpeﬂv bedirqﬂftsﬂﬂ‘“%ﬂ%ﬁypﬁgﬂseé@r R Tisgd IR f or
dovoahiki . . . Con of il Li . Lals
fr eeziar%gﬁ?/(it) gﬁgthl n a Jf;drglgfz%]l-l g?@‘ieﬂre C z}l)r?‘éégb{, &?181a %@‘2‘“&%‘“
ddgdisipmi dfilyaprotectants theppixer spged iscconaahed a2 500 1bklso as to
Exanples |11 .and IV describe the manufacture of the
iy

IPIRigE AR HieRatghing sedutignrngdp sperre gempleteyissolution of the
j{e)SeTalBlar [ 3 0 E at ed Bul
e e wiRRDRAb 20 hihuich O The Ebmigfi B 5By fn i B stored
wndac2h8 1Gaor ronnstermpbature bed tesh light fi @lledst B hy@s prBr AN
be ke%{t. constant. During the addition of
lyopiuhiztigBt ant , the ni xer speed is controlled at 250 50

0 LAl ] i.n the.pbatchin
(OPPERD e Frm T BufEs bR Wb ferri BB GBH duto st
skysipviot eftha QT DA4IR nvlekAld The omhilbied Bulll BEuEBH Mith Be@tlrilized
Bul k Sol uti on can be stor %d under 2-8C or room

weggEP 47 smaMallipersiviillipgkt” stasilizing redesfilt@2 imsaries ppii or

il YSREE BB 01 T, Form ated Bulke
LT o RO Do o O g
hgy¢ eifisisnbsublimationlapd evaposation; during the pribmafyi dndesesonidary phases
o%ﬁl:};u?gs reQIr)ei:c%(/elty,o 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
so 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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filling in vials for lyophilization. [00114] The
freeze-drying cycle selected for this product is
optim zed in order to have efficient sublimtion and
evaporation during the primary and secondary phases
of drying respectively, w thout conprom sing the
product quality. 25 [001151 To aid in rapid

di ssolution of the |lyophilized powder and to prevent
the formation of excessive foamduring constitution
of the drug product, the |lyophilized vials are

Ligpid Spbeutaneeys Bymulagoni cr ons chanber pressure at

R L g WAL s

foy@ufatibh fdritBe pRAMNAINRIEd of GegierSThiéhi& HEPERS alR gfaﬁéntélas to
vial, needle, syringe hold-up during preparation an

mﬁk@%@qwnt trips ¢ thexbeapitad to wacive theal drog vidbat Bemftsiar thgt may
duct, 25 / t aj % f

B e R0t honseareryg s Prasan abcand Bordfa

d@SEREred A hokicmbild By b&%%ﬁ 48 tHRLERA B%t?]éehrt]. [00117]

One skilled in the art wo recogni ze

[0At 8V e foesubsutheaus adMinifwation, adbeige fform i g profdin i n

need of. fregéent, hr oni c theﬁggy. The patient has to

eongentuppLi§sleited: frpameptsiwith high gosesi ofmepre danai hmgfkigdp1 00
] .0ng as_an

ik e 9 Shatdarflobmael RShulRe: 1ithe il eR5afhe 100

mghnf] bechvisebb thersamllaiolioere< VPl Cthbrecan ey RaNBf the 5@ rolis.. In

sych a patient. [00118] For subcutaneous i

%g?ﬁ thiogtimige the long tergs sakiliyoat diski eamcentestiop ageiotformation of

. ' ' j .. Treat ment th high d
PPREILLAL 8 IS0 35T bl Al gfiERa o
adelnateahereffitct of virtvudiek dipicaftorfthe SOIGEEA bRt §t£H|?§ty ofth<e li%uid SC

exceedi ng 100 ng/ m because of the small vol ufe (<1
farmpulations of she Ipuciopen by the SC routes.. In order to

BT 258 1O A Pl R OTERTLY 1150 .

préeimdoatdndtios v Lhtapase N0 sighdl BoWRifatioRVAUES &Q%?F 8t stabilizing
eval uate the effect of various excipients on the

levslls, preferakly atpsotsinadoincéntsation of hideast 425mgAa intémbination with a
| .ath.ons ,of .the invention.. 119] The SC . .

S T ADHERE Pl 0o GRS iUk el a weight

Al efcdill@set:1a i C | |

r s protef 8!s0g 40 %%@Hbﬁﬂeg{b ]g'%fgg{bll){ gxlﬁélté)yétp& an

mg/ M in combination wth a sugar
amoysl Y greatef tan hay whighrogeiesult ong eistosityivndesifabktorlu@sitable

125/ Ln congbjnation with a sugar at stabilizin
R R S SBHES A hen s mirleaty apsardhapies s1gb y
préferdbMBuebte. 2Phd &t SnAflatin rh?}aac‘lg fl:orilx tsd Stz miork Of the

sugar. The stabilizer 1s prefierably gnploye I'n an
components selected from the list consisting 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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amount no greater than that which may result in a

vi scosity undesirable or unsuitable for

adm nistration via SC syringe. The sugar is preferably

di sacchari des, nost preferably sucrose. The SC

fornmul ati on may al so conprise one or nore of the

conponents selected fromthe |ist consisting of

Eﬁylppeé@tpﬁfg elyeanoys timerfeaiodands inaere 2Abhigh esdeanddriwedght species

k89n1 T e stabulléé&ﬁroflle .of t%e SC fornul ati on

was TRVHP IS HotpP EbERdicatie sigs pruson ehipmptogeapdy (SE-HPLC)
Uﬂieﬁﬁsxﬁiégﬁ:

e SR PEAR fteculg i he SC

,ﬁqmw@at@mlls f:)hh;mead:mﬁhe pteseree aif wadrosk. Sebilddation By Gltrése was better

manni t ol and trehalose had a better
§&U}HS‘? rishenge: S oter weighirade- Based gp these pudicarsustoshivghselected as

3ie) t es V and VI
(RS e SR M Ie ARGl e M
Aﬁah@twphedmwgvphpﬂ@ﬂﬁnmgespect|veIy, in the presence

f sucrose stored at various -28 tenperatures for
Thqﬁin%}t phercrossyseiyt farstabilizatibn ghthediGdmk aroduct is in

] i tored
AT e —
B LE The
(St abi it ));TOé?ﬁ?%gucETL Aﬁ??%f%%%???ﬁk{%E ?atf‘onﬁtab&!ﬁel :1.4 protein

fooufdS&t i on i s enhanced in the presence of sucrose

I b bet.t 5 at hj.gh
BOEEY, o P e B AT hedpimuihat bty sdhiden shaudi es,
ShIGASRIE &%lsﬁﬁm%qcﬂsandid?%a% %b'rohé@’re@ﬁhaﬂp%&ﬂ@aug .

that provides optimum stability w thout resulting
®eeptaleariddn hydiobhleric esidi Toe Ipygferédbdse id 3odifm Bf&3tidEhe

f th
T2, - Bt TSR S et ciis b e e S€tdrbs product was
MALEhDa Eﬁ)cﬁHﬁ bPpA: HFLf g)f‘er‘@ RleYerivds @tag\f‘?l(lta)gmldlres{jl %wtg S(H Belatacept

from10 1:1.3 to 1:5 protein to sucros

Prgperdabt as 4 fmnatwveo@ﬁ Tht BQ fofmalatioh pH:washdpisRd®eRveen 7 to
% suc ose. necessar the pH of the

FRPLE e Pg“ gepn BS?{’%@GM e doee nrod%a’fasmtom;bﬂor i
BeeeRtiabhEn; 'n%lé@u%r%el?ﬂ %mg?a% nguft;}ag %8“1 fs3ysing a stability-

phar maceut | I 'y accepfa aci

iadicatinglhize-pxdfisbon ddobatgriphy {OHHPL.OY4E8X UdGer the recommended
001241 During formul ation devel opment, the stability
rageondriql Qi it Gel e Figkficankehaneesdn dke ratef ofrformaionatf HMW

%Eﬁ;wﬁ&%mbge,gegigﬁ&ré% tth§t ability studies with SC

at acept rug as a function of pH The SC

[DO128)| aln sddifidh tﬁﬁfggﬁ(@ﬁ&i eRaRRlBE s 4 cdfmof g?odu%@vrg?iaﬁtsof

wer.e placed on stability and the drug produ
H?B'Hﬁi‘iscﬂné Protsins shat mayqcevrsduring ftennematgm hatvestisklclarification,

S 'gglgﬁ S@ﬁ?g s%%st%}lce\/ gxr'dgolyrgdltlc!t nForggoel arI]lt Sduyi?llg gam&e 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 1soaspartic acid. The

parameters affecting the rate of deamidation include pH, temperature, solvent
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20 indicating size-exclusion chromatography (SE-HPLC)
assay. Under the recommended storage condition of

2-8C, no significant. changes in the rate of formation

of HWN species were observed after 3 nonths. [001251

In addition to aggregation, deam dation is a comon
product variant of peptides and proteins that may

occur during fernentation, harvest/cell clarification,
diblepuitici dohstaiiti wmic sliengths phisikaneghente o calRUpebtidd &nfdhation
and during sanple analysis. Deam dation is the |oss of
ddertiapnstenchiet dheamigomcithresidyes adirtent WeAsmingherpefitide ehain

, nde drol ¥Si The sugccinim de .
R aSANANRATTER, (P50 ¥ Buo e RUASL DG segpencparesalts in
;{)H;Tgﬁatsug@@tibﬂﬂy tolamsddipaquent hydrol ysis results in
an 18 u nass Increase. |Isolation of the succinimde
081261 e direliminary ldbdrhiorusaalediabitity sturkesadvighést thatidebenid30on will
aquepus conditions. As such, deam datjon is typically
G PR e e o e 8t S npies e RS 3 FAOBS gpind the SC

: e . . . b .
BAREEATORRILESLAH T8, e 35l ASARbAS BaorBOAPRASE b 25°C
al &8P barbidaty shoeedithet thilrate effjemaidatien waolowentt pI29.2 and higher
di ctric constant, ionic strength, primary sequence,

S ELE Siyoh SHBPRPAL (45 SRS B ST} 1 Ba EkampiEs X and XII
. h . . e . . i

AN R Sy el LA RS0 e S

pedudt ddrimmbtivgs anthepM FangPoHE.8ite 79equences results in

a _hi gher susceptibility to deam dation. 5 [00126]
BPE i rT&WareaEa@}eaﬂé Faige dor the SCadri produst ig dioss 6 su§gusterably

' ' i | exceed reference | evels of the
épgﬁ'?’ e%g%%}ﬁlg&éggt‘}%et hod at 24 nonths using the SC

[abEzgICem aﬁdﬂhéﬂab%éc't, ke SHlts RFbUESr cobiPonets adtheHdlded in an

nont hs under both 2-8C and 25C at 60% humi dity showed

anpamnt phet least $0 oM durterably 1 On20RmNolibe salts quElor baffersdire
igher ..at. pH 8 en conpar.ed, to the SC abatac .

ettt e BT BERSe i RFp gt fidPanorganic and

drBRRE)AVIEH Yoa8€ Brihifd BtiRIR InARS! BNRMitd 18 YRbYALR buffers, there

deam dation in SC drug product formulationsin the pH
qap g aisest glpcigatecarhanate) Cirar7ufneamkibe pikeih evhith caasegodium,
foarS .tuhe SC crugl@Product is from6.to 8, preferably 6
ROG™ST18, OrOFEOBFEr BRI B 4% P IPB01281 I n anot her

(06D . Ekmp}%avmpde@éﬁ&g&ﬁ@éff&@mts&mE% ;/)H%.Ob%ga@%(?@drug

an 15 anount of at least 10 mM prefera
prpducth8tabdity wasbetfeoin bifuM phosphete tuififer oorapared eadhiv

PO AL e Ahot ot a5 APEE Tl R et e i conep et ror
MBeB6& thd Higﬁgr%utffeﬁﬁgtc 9P Pﬁﬁs@ﬁ%@ %)Pffgxegf?ergf ? ter pH
ar citrat u e

be used gl yci nat e, onat e, ers an
dontel, ofithe foninohitioasempaeditafimM buffer.

[00130] The aqueous carrier of interest herein is one which is pharmaceutically

acceptable (safe 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 saliné solution, Ringer’s solution or dextrose

solution.
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pot assi um or anmmoni um ions can serve as counterion. 20
[00129] Exanple VIII describes the effect of buffer
strength on Abatacept SC drug product. Stability was
better in 10 nM phosphate buffer conpared to 5nM
phosphate buffer at pH 7.5 at 100ng/ nL abatacept drug
roduct concentration. Mreover the higher buffering
Eﬂ&ga& t yA preservaig mhy bphptienablyfafléed tofthiefortiubebheherpid to

| . of .the farmulation.conpared to 5nM buffer. 25
FOBB LA S ior 8r < S ibieasty RRreammples st the
ploidaiono RIFEINALE Wit Mos A SEERIARKE (saf e and
non-toxic for admnistration to a human) and is useful
[08432lhe Asplisquasedtwitintheflyaphilizpdidiug produdtathe @TLA4Ig molecule is
111 usttrbi\t | vg\ﬁ&arrl rs include sterile water for
PRPEREH Son Wita R opne g%l@é?ﬁ@gfl%ﬁiisxnwen thasy it imgracts voth silicone
B¥h Visitle PAdi r T
phosph ate. g%}#l?g Ed%g’ @gﬁelﬁg I(lel %h@?g}f: fp?%g’sf & FHléZIQ% pilicprgyfree
Hringes. ' Fhes(l fitrinniution migxsptionelly SSnslelsl dubRetan3B prevent

1[1000131] fA,p_r eservative maybe optionally added to the
HPARATRL eriklemartiquinteson presenesofisdlicone i al  acti on. The

PUSAI OB REGNEB SR ] BB s s Pttt
gonad b endese} ofl@ﬁ%ﬂlﬁd%abi[i%f%iatﬁ?tginﬁCalﬂﬁtﬁgﬁné | §h

the | yophilized drug product, the CT nol ecu
Bodurt grgrectitily and itwag foupd that swrfirvthnitsndid mankkaretin effect on the

[-4-0 j hat, it interacts wth silicone to form
b RE B T AdE haletute i f 5By formilation ©iftkeenp velerpe Potpxamer
1881 Wdré eusibd hfOMe ' : f | at}o
ng?/ orpti olrl1al 'y Conﬁ??iﬁ?trgﬁ%%??%@?éﬂ%%%ﬁ? é’\? nt> P referable 8
mg/ratas deunst to e sidbuatgtarirevant dieaslidone prlgse p&icafate formation

.Si.licone [.00133] Exanples V and VIII describe the
lgiﬂfee@fmﬁf’{'%rfact ants such as Pol ysorbate 10 80 and

bol 3 amariydi88 @hdolfi | tgbj it f l.at ac

[an d?gbat ag%ipt dr LP(E]) S?lg)lé &%fta%?ésﬁgﬁuﬁﬁ?c&a’gﬁa “i“? "&gltsoo
niglural) drigprogiuctiiaptoaides idiTdblr bdlewe an ef fect on the
stability of the CTLA4lg nolecule in a SC fornul ati on.
Different |evels of Poloxaner 188 were eval uated and
the concentration of from to 8 ng/m ,
preferable 8 ng/m was four?ﬁ?lbe adequate to
pr ev@erpoditiors bf BelnescepeSat daigholu et 28 fol iRl (R0 R vi
in t heformilation [R(HQA] Enfﬂ?pl cal CO%OSWOAT%QS%A)S
bel af AQEWONEt drug product, 125 ng/ m| A6t (mg/waly )
drug | Betaisept i s provided in Table 3 Helsgwy TABLCE 3. 20
Conposutiogn of Belatacept SC drug pr Cilé%%, 125 ngint

(100 "E{o¥hAky 188 8.96
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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Cora onent Anount (ng/vial)b Belatacept 140.0
Sucrose 190.4 Pol oxanmer 188 8. 96 Sodi um phosphate
monobasi ¢, nonohydrate 0.371 Sodi um phosphat e

di basi c, anhydrous 1.193 Water for Injection g.s. to
1.12 m{ d Includes 40%overfill for Via], Needle,
Syringe I oss [00135] A typical conposition of .
abatacept SC drug product, 125 ng/m (125 ng/vial) is
provided in Table 4 bel ow.TABL¥34 TABLE4 Conposition
of Abatacept SC drﬁgqproduct 125 nmg/ M (125 ng/vial)

OOrrp&?@fmos cepeP§ drumotatct{ 12579/Sulo(il 28 engZdial)
Pol A IC orphosphate lunuuuol\,, =
Tonon AP 2g S un phocpn o o pAdount

1.36 Mb@ﬁc% Injection g.s. to 1.4 l75d Incl udes
40% oyBudrosd for Vial, Needle, Syringe2s®ss 5 100136]

A typ| Baloxspemiegi ti on of abatacept SC gy 49 product
%g?ow%mluﬁl'gh‘égpﬂam Pongbazc g&hjdf‘atg ' 'Zﬁeo rTTabie 5

Q

\IUIUU

or odupsodmphss: té’('fﬁ': PP ey Rh3Bonent - Anpunt
(ng/s_Wﬁég\Lfor 5 19?‘9nt 125 Sucrose 170 tpdibmAner 188

S,Iogluﬁgé]I 4 Hﬁ ,bglgﬁg&ﬂg%rw%ogyg; zilte 0.143

[00136] A typical composition of 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 CTLA4Ig 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/cc.

[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

C-32-



10

15

20

25

30

Water for Injection g.s. to 1. m 10 100137] The
recomrended storage condition for the SC fornul ation
is from2-8 C with a recommended shelf life of at

| east 12 nonths. [00138] The density of the abatacept
SC drug product and the matching placebo was

det et{)m ned at anbient tenperature using the

pthe mRassmeatss i lhs vascesity afshabgslveprodue apd2emeg/mL

i ng G- |
BB o D 3 2 PG e e
?gL@élgl Q)/gglglaﬁ?g éﬁ |I@i]§/ nﬁg%hﬁ?@uﬁg@%&g{tt@g lég§ pré@@x%bf‘yod"éggt 9to

Vi

@DLuAlﬁgp?«,mqr@lpmfﬁr@h l@toatboumSlcp@ g/cc to about 1 2
ny t 10 /cc to abqut 15 g/ cc,
ﬁ@ﬁ%"’] ahatapepigiu %P@éu?t&ngw&fﬁbqulagwacvas
s[u@&i]i;’s%] T o‘f ?é‘s?ﬁ‘e.tlﬂetg(gd g fglﬁ)%’eﬁtat %gon?egtratlons of 125

formJIatlon s determned using t Bro

mgﬂnhethe psmadlakityto feibhtat S fomuRtioAiy Efoer gnce st andar d
3 cps was_ -32 used for the neasurenents- The

m@w@gﬂa@?&mmﬂ& theogmglatlyy ofia SC GTLAZE foynwlation at 125 mg/mL

f b
BBbA3Bo SRR DD ARLRRPED. BBt 700 1o P 500 o
ﬁiOsﬂnZﬁgH@D ort pref&iably Moli07 B UboBOOREOS f‘l?().abl y
about 9 to about 15 cps, nore preferably 1 o about

15 cps.- 5 100140] Osm)I ality of SC abatacept drug

roduct a rrrul ation was neasured using a
&‘ﬂa t&?éﬁ@? t‘ﬂ'?e data show that at

[‘GOMHm "I%%'n%x%fefbftu ro@&é m;-vel& 2f§§§@'f31’rﬁlﬁ¥tlo%g typically

abat acept SC fornulation is
mmlwﬁzkgimﬁyxpmgamﬂy sugah end surfdcaint JifoNowéd by Sepd: itéﬂlle@iltration

Iatl on. at 125 about 250 to about
R Pl o S TnBRS Casetally Pogetsst Mot aBon fpier

%EQ H%Qon@@ﬁt?at%gf%‘@é% séﬁ@&%g] ﬁlﬂfiffﬁ? QHbn ﬁgxg 141)

Prepar ati on Ion
['Dﬂ b42han IIEB(amp].es ifragd i desersise me‘n&inoﬁﬁdlré of th&CC Belatacept and

éor nmul ati ons é %I cally. involves conpounding with
agerh P eRTP Ay ?éﬁ’ipecﬁﬂ‘ﬁ Y-owed by aseptic sterile

ity et H—
sard te ommis&tﬂtfbﬂﬂahfneélﬂﬁ,@yﬁh@éhcﬂﬂﬁ@ dd$ing ?re’ﬂdraﬂon and injection.

I:uItraflltratlon unit. [001421 Exanpl es
e SEAPPIS: # AR RYSIARE Of dFug BPdedids xsesnseraaqdao@machwml of SC

respectivel.y
lis%%?l? ?)g‘lglﬁlaﬁloﬁ E@ g%c%{ﬁﬁg\g)gl t drawzH ??sse tgﬁlgraﬂgaggﬁagf g?ml of the
solieiohicbhtairigy CO0THhg bﬂBélatacept 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 the 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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20 so as to conpensate for vial, needle, syringe
hol d-up during preparation and injection. For
exanpl e, a 40% overage of drug product is incorporated
into each vial of SC Iliquid forrmulation to account
for withdrawal |osses and guarantee that 0.8 m of the
sol ution containing 100ng of bel atacept drug product
can be withdrawn fromthe vial. 25 Liquid Formulation
Vel thedealtl cirerprofestiomal’s tineyreheiréd® fegiretiedd formulation.
m n| tion route in particular instances, such as
ditjona E}’af ednanyfactirer's asty gsgnuipmentfand employee time can be
a,.the IVro
(%{]Cg&téﬁl lf’grlteg‘fd\%{g{l%(§ l%tl%Lte ggg%ﬂl %atcﬁlé'mg process. ,I\ﬁ ‘of
iesadusont agesfacient motdlasonfo @esﬁ%ﬁ)ndﬂlﬂ Zf&%d‘l&t{dﬁ%ﬁw Qfe.
for both the manufacturer and t health care
1944 s silhg areferred Hawidifommylationte develks vwautt be a formulatlon that

T
RBEAFIIOALE Bout ROHFAD PRULREIRENS Tiqhi@$SmAati CPn%O\Wﬁ lthen be

the health care professional's ti rre require
fortberadintede thevdtmedr@ng product cAnictintratiors Beywednhieand 10 mg/m]

{ { I tine
RO 52 Sl CBE56 Jisdiobul NG O iee PepUpira PP bkpime of
‘?E'f??i?“éﬁ%@“n%? F’c%?’fﬁﬂ&?%é%&‘ﬁé o GBI A B ation
ygntrawgngeeinf®&ida001451 The preferred liquid fornul ation

vel op,. woul e a fornmulation that would mmc
D87y o D80 aPGts ik Sabier of uid Farnlations i am issue

r cent n
GRSl ol BB\ SRR LR B pon
agelnsiffurmdlmm afiligh edldcolat heighe Spdcﬁ Mglaﬂbﬂ aélﬁellopment studies
concenirations between 1 and 10 mlsj with 0.9%

Ve PenAuetsd 60 prrluats thecsolwion staspstabilithef the siqwid formelation of the
ivatigssi onal at tine of 10 use. The diluted drug

product for injection is isotonic and suitable for

[00In7hi sThaliquid folyulhin GUBORMENTiGH sbthSibes E}{%Ctiﬁmm%%nolecule
di scussed above, long termstability of liquid

a B PRALFIA CPRAFRIRLEORAL 4&%&20 fogfmbingogibinationgvipr zoshgar 8t

s aB I&El‘%qléVélg ggfgisat'bi)%% eas &9 H'x%/orfﬂe {?]mé’%lt%dé’l{:{}%/g} a %aé At

s&bﬁﬁlr%sleve‘lﬁhﬁ Al hquidoRs cﬁﬁ‘éﬁ' BRfRly eldbgSs ra W%fﬁnt ratio_of at
conducted to evaluate the sol uti on state stability of

lqagfel :f upqq}ma tp svganl dhe ewganis praferabilydism¢chaendes| ﬁl@ﬂtéﬁ]:feﬂ%fbéy
@fg%l A d tio o of the,invention congj;}i s%s t he

A1 400 3y A0S 0B8R OF the coponents
stleasd fr3ﬁh il llBﬂ conBisGRSTHf AT a‘@@:ﬁtg‘ s@rﬁ&gﬁtg aﬁ'ltd preservatives.

stabilizing levels, preferably at 'l east 25

[QW48] natheormaiint lof aucsmgaxseﬁui fazGtabiledaiibi of thg anldadlrug Iprdthlct is

agueo ferably the su IS in a wei
m g &%giga 18tof aF feast Fproteé}n t3/ sucrose, pr%?erably in a weight ra 10 of from

1:2 to 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 basé. 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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| east 1:1 protein to sugar. The sugar is preferably
di sacchari des, nost preferably sucrose. The liquid
formul ati on may al so conprise one or nore of the
conmponents selected fromthe |ist consisting of
buffering agents, surfactants, and preservatives.

h f ful f bi |
bR Pty 3 aﬁ%[5°?@eﬁ%%dﬁfoanﬁéﬁé%SH'rvaés?a%}&;?eTi to
et e e iR B b g M5 R Py B syl g

moregsepinghe highlmpolecular waplgtpeciad atQ/aﬁf)us’ithﬂ'_Foétszusmﬁ §hitlity-

sucr.ose. [00149 I f necessar t he of th
‘PgPﬁﬂP%%IF% 185 eR by ALt ) bt Madeuhs caomended

pha ﬁ%@g&t@? c&ﬁ}# gdtg(?g c@ eanb nggﬁ q t%]eesraﬁifbf foEptinn of HMW

ammdsw%hﬁﬁpﬁ@%&rred base |s sodi um hydr oxi de. 1001501
During formul ati on devel opnent, the stability of the

llopgﬁﬂ]d dn addigpn fuegeregation Steantidationtand ﬁ'agngtﬁhtlcpﬂ-hlﬁfproduct
e PR BARSh YESbibh G ob s
cTirﬁidahGhl | phrifRafibh, Qﬁu@%b@ﬁn&@%mﬁg&br‘d&ﬁ& ghotr&g afd %\mn% sampple

sanpl es were placed on stabil and t
apalysiyohvieliorieaty fahoratory scale sbiity stodiek euggeghhMe@@litiaﬁbn will
arious tine points_ using

exse%‘hfﬁfﬁr%%% It Sg‘f’fi ?15%1 @I@Pm&}éﬁ@ﬁw @watabfg\reatbn§% T26a
&3565"?%@30§‘ﬁﬁi‘ﬁnuﬂa’5‘9rﬁf thEltWPa Cant Bﬁﬁdexéee%itrgfe{%xge evtelés for

condi tion of 2-8C,~no signi anges
thé SPSriveGEdest mﬁethM/(/drqpleaiowsth\M% nHGEHave thindn8A Pdil2 4l Months

ddi d d d f
0 i BlebertCDimadin ST By Shmeci 2d Gy St memtisand 1y
oA SHe (RSB ¢ 951'5%5?%8 asﬁ@w tm('i#er%{e o"}%eflrghdggpn ‘WG in the

clarification, puri tron ug subs
fomudatonssoif dineageelamil dbureaseg as @apIe of theFBRVSichs is lowered.

[ mpary Iaboratory scal e stability studies suggest
15@325 degﬁ? aecePBhlait range ferdbelliquifl dregwredvasvefrema totthe

ggg%' rlse above the 5% T26a
or Tg@% %@dﬁ&e 8t w(g}aﬁ% hat fragnentati on0 Wil |
[@MS8Ed Inefretien aq)dcewe& stk of buffé}%o%é’rﬁ%ay g tadc‘f@?it E%ﬁ

(dro eIOM/the 96% maj or band m ni nu
a{!i’é’PHgO éeaﬁfe@b&Ph&%B"tM,ZU pigrably 59 - OO mMs) Thd: SHIBdmé)tor buffers are

guid 15 for,ul ati ons .(see SC dat a
pltarifaceiRafly bbQlb) Chtld g Bert R SO S HO V8 s ogapaic and
of ganiv) athi ‘Gase Rkmidpe rhévMe Bt hx%fheg %r '

t he fornulatlonsIF§ | ower ed. Zﬁg§ﬁéﬁ€ﬁg%?ﬁme§%ﬁ&3thme
c?ﬂ_pq léﬁ?d@ Ycipate, learionggi @trdﬁe&gfﬁgrscmhdahe lilee, i which chse, Sodium,

P a§%§%3€3¥mgg%%89m“Vﬁ8Sé%Fgég%$£%§$ e? Egn;oﬁenggoﬁgs]
[09a5apdeThd d4udBus carrier of interest herein is one which is pharmaceutically
acceptable (safe 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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. MM The salts and/or buffers are pharmaceutically

acceptabl e and are derived fromvarious known acids

~(inorganic and organic) wth "base form ng" netals or

amnes. In addition to phosphate buffers, there can
be used glycinate, carbonate, citrate huffers and the
like, in which case, sodium potassium or anmoni um
jooassicam @ﬁfs&@aﬁﬁe ®ay bt epticially 28d¢d00 hdHorhRitiBEYB&EM to
carrier interest herein is one which is

a%%ﬂaﬂ aeflany The addifierpf @ preservetivermay: dor-exexiple, fanilitate the

t useful for the

,gr%w B SALDAR-AR TR Ake bl ot |

reparation o I qui " |Ilustrative
gmm]er Ad cﬂl@éd{k%ﬁ \S&E fie 19opMatifdd drQg prddﬁbteﬁ{e'@fLAéﬁ‘éFrhalecule is
acteriostatic water for injection (BWI),
inodmpatdde wlhwnlume fgundgn Stahd&‘dhaﬂegds%fthateld uﬁeﬂacﬁse&lth silicone
r|Ie er sol ution or trose
R i S e e ﬁafe%@narto utlizing
GREJRTRde! Yrifl theq
bact eri glsyn ?%gn Tlﬁg a Efﬂ?tlgghﬁg*ﬁg%g?@ p%ggﬁﬁgfj?&ant fo
prevend fenmpition of acsible partieulates in presehee toif smhcmie a nmulti-use
@ﬁ‘g%{l pl e-do%z) formul atjon. [00156] As discussed with
ly ogh Pt W@P%ﬁgtlm%fc&ﬂ%tacqphéqw&m ProfBfte 2 mg/mL(250
in standard
é%ﬁgg@%ﬁg&ﬁﬂ&&ﬁé&i Gg:{bz%{sggl\?\nglt h silicone to form
visible particulates, thereby imting the health care
prof essional to ut|I|2|ng silicone free syringes. The
liquid formul ati on may opth‘bﬁhEIGy corrprl se a

Y
oo bR Por BUBLE ARl TRy a0 meia
typi ca¢01ﬁ o@s! t1on of Bel atacept 11 qUathhFE¢mpREYCT,

20 nyg kt) TO g viat)—drogprodu S—provioet—tn
TABLE—6 (‘nnﬁpn0| 14 on n'F at ar‘ahf .

Tabl IJTT UVAV'
li qui rSJWQﬁr@ product 20 ng/nd (250 ny 5/20r'l| ) Cnrmonert

Amounit Sedive phpsnhite iBenobasicappngtedratsutHhte 520 Sodi Um
phospf&t(humhhinﬂm c, nonohydrate 18. 1| Badli um chl ori de
15. 3 | Bydtoexlbliondia acid Adjust to pH 7 AGjust8PHIMS

hydr i3 digurA@lykide0 PH 7.5 Vater for Aﬁju%ip‘?{‘l‘ﬁ-s-

to 13 Whter for Injection q.s.to 13 ml

* includes 4% overfill for vial, needle and syringe losses

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

°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 rpm so

as to minimize foaming in the batching solution and to ensure complete dissolution of
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a includes 4%overfill for vial, needle and syringe

| osses 15 [00158] The recommended storage condition

for the liquid forrmulation is from2-8 Cwth a

recormended shelf life at |east 12 nonths. Preparation

of the Liquid Forrmulation 20 [00159] The liquid drug
nuf acturing process typically invol ves

@’rﬁr%?g%tﬁﬂﬁﬁ@ 1Qite KO suigaies-ahbe Bprmwatad B%l.lkf??lﬁg@f ﬁwf, be stored under
L2 O Uty Rk ablt b BB TP Aot gt HoPChnctpri Pl

Bolla1]) oMThesBulk Sotaion)s 66t temhinglly étéﬁﬁze@r&l‘é% Reat sensmwg/ of the
concentration so that the desired vial fill volunme c

bELRé}s melnssleaihbe Bolk $elytierhmay b6 swdtized wingfwes@@24pni 0
T Rt T
FOOhG!]' OrDRINLiNl A 1B AB&/ArE woR T Edveard '()?%%lnlé R Ii'{lll g'?echnf(ainer

the sugar within 10 to 20 m nutes ormu

WoAsuo |compclaﬂatdo®r stahmeddle syeinge H%Iﬂ@lpliurmgq:ﬁ‘k;:aeﬁ?ﬁxlr zlﬁfdgﬁﬁct]on
f I t 24 urs prior to filli

R raTpor RO S eesean o Predves o arh g;sgmam,z@wams

A48, dvRrdpe %tf dﬁ.@l}g'ba% t &id XCC%L {36, g‘@tﬁ%(‘% : _rmzv%l D&es.

Bul k Sol"uti o steriTized usin _
MI1lipore M Illpak(r) sterilizing grade fllters in

gerlesipr|or to filling in vials. [001621 One skilled
HigesofManyfasterene aware of the need to overfill the

f , , .
B0 o e et R AT Sor Gl fi il B b aioredy
reweidpd eshidecntaihsthe afuBotbat AGR predérdBly R)rr&qgé‘stmstg&tlons for its

nmg/ nL (250ng/vial), contains a 4@6overage of drug
%Foﬂmmtﬂﬁg fﬂctlfre pomenms@tqontaunemr&atawewontmhmmmlude for

l.es of 1631 apot h
LR bt hltb Gt B R T dopung v oRe e rem o
viaSietylufanateesls Wiihedd gtRt Rhdt drietsls ug product and

referably provides instructions for its wuse. The
(80164 e THE copiarcnbelds @%Wh@&r&qomﬁ’ﬁannlenonsSmlhb&‘ﬁ:ﬂeeon or
| ud f X ttles, vials
SO DS, R EbE R bRG 5B BB B Bt
Vel EREL

SR B 18k ) IRDLAL U Bl R D e
dilutadi to prefeimdoaténtrasionsTaseddsatidd aboye.dhe 1atse nmnyaﬁmﬂer indicate

R R T SRR C
c'tbigﬁg%@hgldmgathe fhyemdagy rHicly bel ahaseps viQf, Wehidl eﬂﬂ)%st fok ?epeat
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 instructions 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

20 diluted to protein concentrations as descri bed

above. The | abel may further indicate that the SC
formulation is useful or intended for subcutaneous

adm ni stration. The container holding the fornulation
may be a nulti-use vial, which allows for repeat
admnistrations (e.g. from2-6 adm ni strations) of,

for exanple, the subcutaneous formulation.

sellutema ditony deyialtth ehcimnbadnoas bag yind thag beroe-packdged with the drug
syringe containing, for 25 exanple, the subcutaneous
mefwsivali on. [001651 The article of manufacture may
further conprise a second container conprising, for
exanple, a suitable carrier for the |lyophilized
Methadsalfitze. 1001661 The article of manufacture may
further include other materials desirable froma

[08ke8r ciTdie pagsgnisuentionditheriprevidesoethdidnfpr trehténg immune
buffers, diluents, fiJters, 30.needl|les, syringes, .and
Sl Reast o Pl ce inaRB0T borlPanies bR i e GO o oE Smoun
ofithé CONA4E BRI BARSIaAESs RE RivBRIoh. Unhipat#&thrfefibodiments,
surfactant free drug product, such as upon

the tonsme systéro dissases prephediated by dIRP- pnd/du CT LAddpasitive cell

s R A B T e 15
iRfeptlidiohs Meahhibived. Nedsus %E{%ﬁle iﬁﬁ%‘g%j]?&hda%t RESRE Bhnited éo,

i nvention further provid or treating inmun
sy nemdi easssinamutaireli feratee idivdases,i and geaftnpelated dgorders.

dm nistering an effective anount of the CTLA4lg
There Bisthiocs gpRarish RS ATE 2HUEA DS T LAIREIISLA ar

e A e
CD8OHeEBGe il tBxumpbsldf grafi-relaed dis¢dsey inelide grafevdrsus host

cell 10 jnteractions are inhibited. |mune system )
diseaen @YD) £¢-Be suchnsimas esblrom hope srpriony transitaptatienner in the
. oj [ :
SRS AR 8505 AENER: ol proion,
rejdotion, Sheniog@jdeton, antd bisaed ortdel ald-LAKediograte GHEIAding solid
formul ations of the invention to regulate T cell . )
oreansy damiiglats, wusdles hepatysates, nevaonsy  Exzaages phisiminaproliferative

3 . f ft-related. di sgases, incl-ud
fitar nBUETR e By B el 1, BadH ) S I gPoraE oot
lyaphidtiladticankentis, tegicuRWahgiossmpicam cal iydiphoMa; bBnilh Bymphocytic
I nduction of tolerance), 1 mune disorders aSSOCIateJ)

apRtits; ghd pYtolnENE Higpases buoh aslegus de-Bo Mpus lerydiknsatosus, lupus

rejecti .and.thssue..or cell allo- or.xenoqgrafts, ..
Ry ARalP: SRREAE ol PP OATRE fisdesepermicions
ahena, aGHIBHune BHEIIS gashX@RldaioR s didtadd) apbelel (E5. ahdut

di seases include, but are not limted to, psoriasis; T
dependent dipbrieremelitisiype hdigbetes mellitis), good pasture’s syndrome,
myasthenia gravis, pemphigus, Crohn’s disease, sympathetic ophthalmia, autoimmune
uveitis, multiple sclerosis, autoimmune hemolytic anemia, idiopathic
thrombocytopenia, primary biliary cirrhosis, chronic action hepatitis, ulceratis colitis,
Sjogren’s syndrome, rheumatic diseases (e.g., theumatoid 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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cell |ynmphoma; benign |ynphocytic angiitis; and

aut oi nmune di seases such as lupus (e.g., |lupus

eryt hemat osus, |upus nephritis), Hashinoto's

thyroiditis, primary nyxedema, G aves' disease,

perni cious anem a, autoinmune atrophic gastritis,

fhaetghoits recepinitéersas, fortiigibeyt Esells fglowedshyl dmnimmemeresieiike that
i abet es lifi type | diabetes nellitis), good

TR0 BR ) e LR wpiecu R gonsiod thig emmsninfudy

Fhehbn ' ti ] . i MTURe

e T T B RSt TR o B T e Rl TR reducea

tisseridestrucdppad idoctidthefomtigey ot B celpuhgponsivehésd ay

cirrhosis, chronic action hepatitis, ulceratis
EeShit i Pg'tmﬁgﬁcgepé%a Motheut the aerkior genfiralizedes
| | Bl I 0Shtis i

oy ST, hREhle betn POR SRl Miutagions ofe
nOenit6H) cafilbe agministeted wivieothOphakmaddIBEalR FRMEES Hat not limited
met hod for inhibiting solid organ and/or tisSue
10 SPTERPSASTOIS §YSlosPoRe, FApamysibinyeephendletesubfesit tazithiopgine,

' .- tr | ant. .tj ssue. Typically, in
feloRE8RL SA St LRESPLAB Gl ERHS,  1VP1 oRl 1Y
j00i70]at ethe pre&8nt iAVAHEBRA aﬂs‘oﬁxéﬁeeé}%ﬂab%fo??nﬂiﬁ{gﬁg%%fwerlus
cells, followed by an immne response that esStt oys
hastdigease in a yehgetTITAiN ethod eopeses edmidisteiing o e sibjes the

i nvent.i on . inhibiting T I hocyt e proliferation
o ARHORRERY inyeRBor alorgir basthep Bat bk sdditioned ligands,

' degts ugtd é Lnduet | ' :speci fic T
AR AL S e O R Tl e LR RR R
faunelptiom o£thid inhentiontthey eginihister@PRe Wreafstrow transplant

|mnunosugg%es ion. Furthernore, the CTLA4lg nol ecul e
COPHET o PBiby the aligrsactiviy of dorns Teeghlshdlistnatinekyt doned T cells
ot - ' | udi n tnot. limted .
WHhin oRE inabloS ERATHE) SR el Bt P nep B RRigenSTet 550 prior
tnpeogiianadat e nofetil, azathioprine, tacrolisnus,
siliximb, and/or other biologics. 10 100170] The
lﬁ Eddnt Inhakitipr pbA cgll sespprssy bu Ip ovideduds forminlabiobs ofthe
: isease in a subject.. This nethod
i @on S8 MS bR OFARSe piloludipt RO Many suloimmunc

conpri se
disordesh adsuly Ifﬁ)nofnaf)#%@f)ﬁﬁl‘é QB Vaion o TARAs Bat hRABIARE agithih
ig 2, TL-2,

further additiona ands, reactive with IL-
ggtoaptigensedidayiish prpote shesbduction Of tytokipesrahdautbantBGdies that

I of L his invention .he adm njstered to a
oEORTUNRN e Routo b MG e08, A S iy T &g moicee
falnh@lE©GCinl AdubjecOéufiam@ froln 6R4dsSeptibld B Mahutdifintune %%er may

T cells wthin a bone marrow graft maybe tolerize 0
pacvieat thgiagtivation fif putentacent cells aridunayredoce ort @diminate disease

spl antation, [00171] Inhibition of T cell ]

sVRBRSH 3BisGo Bt may gishisbuwetin Aroniirite 9456 Bibiecha formulation
of the invention, alone or together, with further additional ligands, reactive with IL-2,
IL-4, or y-interferon.
[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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“invention may al so be useful for treating autoi mune

di sorders. Many autoimune . 20 disorders result from
i nappropriate activation of T cells that are reactive
agai nst autoanti gens, and which pronote the production
of cytokines and autoanti bodies that are involved in
t he pat hol ogy of the disease. Admi nistration of a
CTLA4l g nol ecule fornmulation in a subject suffering
the @fifectivesmsmmp trialg|be ah anonsbttweesmaboat diaadabart 108yg/kg body
reve(étt ’Dhe activation of autoreactive T cells and may
eightef ¥Picgl-i ni nat e di sease 25 synptons. This met hod
he_ subj ect
(0780 SRS CPEAE AR R0 B RGBS RleBe i ¢

ddnhinledred@ $ubfsealin dn HRG\ES and ﬁﬁ%ﬁirﬁ@#é"é tléhg'tlll-o?tlme |ahd/{]9r

or y-interferon. [00172] The nost effective node of
myHiphe medtsulicient do blbglag@qg@mm7 fecg., €RE0 and/or CD86)
on (de

g5 oSt B MR PR PR aB RS SRS oBlFrenat <
GRRLEIbUIBI/IIRBA BRRENG Belebf RHTHRL mQ:FQtlbﬂz?bét%gﬁBmpon‘twe cells

the treating physician. In accordance with
(srct 8@ anfl/or KD §apesitiveael lginwidh CE8H ami/anﬁﬂth#m]suwe cells.

S S o
Bhiesid R t%@éﬂissﬁ@yff&?edaﬂl &%%8?%8?5}%? tﬂlﬁ 8Writy of

about 10 body wei ght Ject

6% disdhsg, amlbgcxm’lséleﬁkﬂt rmd alsub;ast s)fes;tdi:ﬁe tonthe mteammlmythbhe

adm ni stered.to a subject in an amount and for a tine
qeenYg. Acepiginglydopagse ohhgAgents sathYary dppendingrRasthe subject and the

RS Fihish i) P8 pEROAEE e s PR Soniot AR S0
20®3td®e3s4fbmldﬂs pﬁeﬁtﬂ@geatm‘n U$ Pdblgeiiod Nusbdr iLlgRpeh4/0022787
blndlng thereby inhibits interactions between

terchyipspgs apd adaiipistration sghedudgsdior CEM\H& hieg thsesiing eeid

S Ay SR, S B S B3R

drtigitiydiAtigare heﬁelrmboﬁgerakddmytxeﬂ:réme the type of tissue
affected, the type of di sease being treated, the

98V Hli ;Ancﬁffe%lh@arap@)réﬁ ETL A4 g pjodestiesmpe he adminasiered to a

bj
FERLEGhiyS p-98G 35l b tF yeb BRI BRI B e R ny
Ivtridhpweebmeath/wad de @dlﬂg)@&né&i P& exainple, @ﬁ bﬁ’@emﬁ@1ment an

patent application cation Nunber
cttotyousewy &f ted" TUsAplst lmhecuipmawcmtlalénbugirmmtercépnmvery

2004/ 0 87 15 t h
Qs 152 b SRRAE e S et i atbing (e ami no
[00175] SAGUIREBVSHAYEhtioR CTER 4T ctld 19an bie@hi dut 0. Alt? 100

rheumati ¢ di seases, such as rheumatoid arthritis.
mggheaigit of 2 nalge@o rIataedthblyembd(hmemc the effective amount is an

amount about 0.1 to 20 mg/kg weight 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 CTLAA4Ig 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 1;1g for a subject weighing between 60-100
kg and 1000 mg for a subject weighing more 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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[00174] An effective anobunt of CTLA4l g nol ecul e maybe
adm nistered to a subject daily, weekly, nonthly
and/or yearly, in single or multiple times per 20
hour / day/ week/ nont h/ year, dependi ng on need. For
exanpl e, in one enbodinment, an effective anmount of

the CTLA4l g nolecule may initially be adm nistered
lmigisfrgtion me&ée&r IfhyﬁZ%Y Igdavmg theemineeasidiequensg shgwn in
t . 75] f 1 ive amunt of .

RO AR O e bkfting ihithEechlort Bl Sy A BBy omgpragion. Al

aveihglein dicoordid] BCieferbateanot her enbodi nent, the

ef fective ampunt is an 25 anobunt about 0.1 to 20 ny/ kg

WO gR:  diypicabpisjoses of the CELAdég molesulsrioutilation of thhénvention

fhecti v nt,.of CTLA4l g 1s about 2 / kg wei ght of
T AT M R N My R LG
Sl Glouyle pRIMEN U Ty cally LA Otrb Sl PRAHY cdfcciBatch 8%}9&§9Ylg

of a subject. In another specific enbodi nent,
wplesules oEthg mvention bet@Eem\dbant B g/H0I0 andjabdud 80mg/a1lbi e the first 3

i ghi | t 60 kg, .790 f , bj ect
R B o omeR BTSSR AR 00 TEoprofdhe allograt
: >t VR . 0
A A b P e B AR
20056 camentratforpal It 2@lgimaladil eofke irdlentioH®@ing the maintenance

1/ 399,666, filed ril. 6, 2006 teach the dosage -40
éﬁae agbeRTSP @éf’?%ﬁg% eitdeatioyt 3 enalo prefershlyi begwedancabout
®5% O mRCind a@gwg}ggmihom in SEQID NO4 for treating
|

e disorders ‘associated with graft

f00ET8Ip| The AHAPYYIAklolecales ol GfcSineritideahBObEddEnYered in an
reference. [ 001771] T)épi cal |y, doses of the CTLA4lg
et hetween pbrit ¢ i toribert 20/ migAewieightoBhe patidpadppicadly

[ inNi ration regqi e
e RO 0 o B T O E Breflith TIP3 R P may be
abyihisskddyat 10an@RE wWelght ghths PateNtERRAE M &!’rliy%a X hi%h risk period
LEA29YlI g nol ecul es of the invention betweén abou
thaidrlewatanspliatiopepd drtreaseé to 6 meg/kg wsighBof the péties fioths
]?83{6%15&%%&%%nt wll be sufficient to nmaintain
[

unctron o he allograft, preferably between about

[(BOD7NL TRE a@BfistratiOn BOHELCTIIN PicGRbleYuled 6 18E ;n\{eﬁg&g&nll% via

serum concentration of LEA29YlIg nol ecul es o
3 mnutete angror mepre heuntniraneananimdusiqgrh as kerantivdbe tsivdto

0,.2.jial/n.and abo 3 /L, .preferabl bet ween
A0 Sk SRR B i o) Frmealy, 2 30

hinAI X & RBh £ R ESh Bfthd DBnihRUSHLA %tég&ni gd ring the early phase
out 0. 1 t8 " Sbout

adm nistered in an anmount between a
of treatmagt Whilediegratientfis itthe haspitn and/by piakinlglsyhdalddetisiBan the

e o S bl e P g
adheniB@dticRthodiMt128d UBEn S AlelaiRRAS e ]J%&J? tHeLé%r a?l%Wir?gdthe
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 patients and healthy subjects appeared to be
comparable. In RA patients, after multiple intravenous infusions, the

pharmacokinetics of abatacept showed proportional increases of Cpa and AUC over
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that follows transplantation and decreased to 5 ny/kg
wei ght of the patient for a naintenance dosage.
[00179] The adm nistration of the CTLA4l g nol ecul es of
the invention can be via 20 a 30 mnute to one or
nore hour intravenous infusion. Alternatively, single
to nmultiple subcutaneous injections can deliver the
requi red dosage. Typically, a 30 minute intravenous

ithef diss e ge ©F 2hieg/RE B0 10 Hig/i@t AON0 MYk sbifubl é&ﬁént?d%{omgﬁeared to

t he earlg phase of treatnment while the patient Is
feReh pStssily-slatednoday 60 wih agegn iiradge)dtugh spneentratidrhef 24

gﬁcg&%ipgﬁ)reng 6§Ju?ﬁﬁ§ %t)ci?ug %%F%gftrwg)o F&Lﬁ%%t%{r]lg%zﬂgulation of abatacept
acdtined SpoA CoRThuB tépebiet Itled@stnd Withn® rﬁ?/gg %BB&%?&%IS in RA

phase, thereby allowi ng the ' patient return
p#feants. nor mal schedul e by decreasing the visits to a

%gﬁca%eg. rrgf essi Z}nal faqr. intravenous i nfusions. )

| Bednfion gl be snors duly Fdestienhincistarsrseite egbllowing
thend YO ey SR I [ ] ealth

subj ﬂe ct ém g%%l pat #%ﬁ?gﬁr&r{?gﬁtwa%dgﬁ% é]%gtrl{lg trﬂlgztslcgpe( AF@&B’?
Boeming. pikeitationkibnaighost the dsblabaeapd hdrébyRApRably@Atstporated by
azd heal t hy subj ects appeared to be conparable. In RA
AP F&fts, after nultiple intravenous infusions, the
phar macoki neti cs of abatacept showed proportional

i ncreases of Cmax and AUC over -41 the dose range of

2 ng/kg to 10 ng/ kg. At EXAMPIZ 1Sserum concentration
i$§ieared to reach a steady-state by day 60 with a

$21( r disiptgcept Bhgh? Sopgled (i pamigbnald irgdrodurgistfofrhulated as a
| () ... No tem c, accunul ation .
B PR feadP RER < Tibion it 6 shaiiegte adminisraton.
[00&$E] e Belathdept SO d ddt, I thB (100 FighRhIFs Fﬁ
ﬁati ents. [001811 'Plfﬁge&ignventi onE/IIV\]/iMI(I be m)rzlsfrﬂ y cttted at
A48 el bl VPyialsyf Hhedntad founulaés providedim@able Taehives .
They shoul d not, however, be construed as limting the
scope of the invention. Al citations throughout the
di scl osure are hereby expregsly 7 ncor porated by
reference. 10 EXAMPLE | 1001821 Bel atacept SC, 125
ng/ ml (100 ng/ vi alRepheseptpiivcoBatchiForfmularul at ed as a

st erj alutinn cuitahle

f or bous adnministration [0 Bwpngéﬂréiaa@gg
SC drBelatpeepti dutg, substancety/ m (100 ng/ Vi 28001 s
manufSwetreseed at 15 2.2 kg scale (I 544y als). The
bat ghpdietameragks provided Tn Table 7 hehow.

Sodium phosphate monobasic, monohydrate | 0.662

Sodium phosphate dibasic, anhydrous 2.13
Water for Injection q.s. to 2.2 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
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TABLE 7 Representative Batch Fornul a Conponent Anount
Per Batch (g) Belatac t drug substanceb 250.0 Sucrose
340.0 Pol oxamer 188 16.0 Sodi um phosphat e nonobasi c,
nonohydrate 0.662 Sodi um phosphat e di basi ¢, anhydrous
2.13 Water for Injection g.s. to 2.2 kg Total Batch

Si ze (kg) 2 kg' a Total batch size 2.2 kg (2-L). The
M@nwoaﬂwatw 43Sl nffeprfollgwed b9 coaehtritadn é’thQ Bfotein FONH~25

Rl 8530 a7 RS RS nlee B ByRLS SRRt Sirpbshed by
ﬂbla fAfned dﬁﬁuﬁ'mwmesmﬁﬁ 'd?u?g iu%%ﬁéé d%}ﬂ%t ffﬁ%&/ﬁfd ‘W SHium

process for Bel atacept SCdrug
(Jlicﬁ;phatg bt ab puffen) folpvoedigt cannmlfatxes off pfcften te )@cﬂsam@gnﬂ)by

ismughottulh “8@%%3%?5%%%%3?%@%&% hoer @MRlipese) i equipped
%'ﬂh 105k &%ﬂ?@ﬁ{%§ Qn@{nel i él\%g gﬁuqﬁe feL?l Je%\ﬁ\/{eage and

Yy concentrat on o pro rom

périeateg poit. Dyo fidtrmioal casdettbsififedrwithl Pellibok ﬁﬁﬁl rﬂd&ﬂ@%%tted with
i s gcconplished bé}@ five tines diafiltration of the
Bdmk agalomak pekys rsabfanﬁgtembm@mwh 30 kPwinogdnal mmolecular

7 I owed oncent r at j,on of
&Q%@Pﬁ% hpljflt }g Rfﬂr/a n‘? Bassgtt aﬁ%vrgFa){lS? agciﬂnli 83? kn
ﬁlhﬂmiﬁbt&ﬁ@’s&é&ﬁlhmaﬁiah@ﬂ@ T'HeﬁbeJ ddnkBherTet B8 ldridMubsiaRer ﬁ)a 4
i s equipped wth stainless steel pressure gauges and

h@ﬁglraam@mwwﬂbmamms@ebar Mastantlgx émghwrfopmamlwne
ﬁl@% i§ u%% %11562:& }{ﬁq’? t LE tg:lj’éeag QgF;%ln(li If(g:rot e Ir)nennr;eate
ﬁ&l Y*@échﬁb\ﬁlii ﬁ&ﬁﬁieﬁ%@éﬁ%ltw fubpfhstelied BPME P84 tine. Sucrose and

nol ecul ar ight cutoff limt. The filtration
Bdgsm@relé?fiar ethenglissblved imtheodtengrated prbeinldlution and final batch

PRENHE s o EE R St el e PulG B R Rt bulk ppfution i
RGBE Hr6ugH 0.92 Béron Iyﬁf’ﬂl%fn': | B¥erRhg FiIRE Eﬂt@%f@i %& and

silicone " tubing is used o connect t cont ai ner
depyrdgendted Hec Thypk (Hﬁmt@lwks fvaals, stopppred madt 20 mim ndbefe@spers and

fl i, ovi ded .b altic punp installed in the
sealed] Wi 2D may, PHE i ARP-ooTeita ok corBepsiiian affsqiatacept SC drug
soasq! IQGSdm anﬂ&iﬁ’l 5
f| nal batc ? hgﬁggggégﬁo?h&gdﬂmgﬂku%v
phosphat e buffer pH 7.5. The bul k solution is
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

Y Includes 40% overfill for Vial, Needle, Syringe loss
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filtered through 0.22 micron sterilizing filter and
filled into sterilized and depyrogenated 5-cc Type |
flint glass vials, stoppered with 20 nm rubber

stoppers and sealed with 20 mm al um num fli p-off

seals. The conposition of Bel atacept SC drug product,
125 ng/m (100, ng/vial) drug product is provided in

Tabl e 8 bel ow. 20 TABLE 8 Conposition of Bel atacept SC
drug product 125 mg/ M €00vim/wirl ) Conponent

Anmount (ng/via 8% Bel at acept 140.0 Sucrose 190.4
Mﬂﬁﬂane‘%baﬂi‘@p 51 2Sou/umh (DB s1edeld dmpmybdwdt ¢s formulated as a

TR ety ek T BASPREGH 0 e AR IS5 B

ﬂé%wc%\li(gfﬁﬂaltéce 1238 %,]\'f %lb m %/Nggg%f o é@f&l% Hﬂ%&rﬁﬁﬁ %'nganﬁactured at

Ialy/ sealkzl (3,500 u'galspr dihe dbiatchofnmulanid deseribedlsn &'abkt Ebéldw,

non- pyrogeni ¢ ready-to-use solution suitable for
subcut aneous adm nistration. A batch of Abatacept SC,
125 nmg/m (125 ng/vi al) drrfl E}ﬂuct i s manuf actured
at 5 5-L scale (3,500 via S? e batch formula is
described in Tabl e 9 belBatch FéBmuld Batch Fornul a
Conponent —Anpunt (g L Abhat ac ept_drug substance 625
Sucr os¢g @SOPOIPOI oxaner 188 40 Sodi um phbsphat m)
nmonobagi Abatasepodiyigkabstar?e” 15 Sodi um phpgphate -
di basi q,s,epf¥drous 4. 86 Vater Tor Tnjecfgqp g.-.5. O
5.0 L W.u

a 40
Sodium phosphate monobasic, monohydrate | 0.715
Sodium phosphate dibasic, anhydrous 4.86
Water for Injection g.s.t0 S.0L
Total Batch size (L) 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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a Abat acept drug substance: protein concentration 50
mg/ M, 25 nM sodi um 10 phosphate, 50nM sodi um
chloride, pH of 7.5, <5% HMWN species [00186] As

descri bed above in Exanple |, the manufacturing
process for Abatacept SC, 125 ng/m (125 ng/vial)
drug product involves buffer exchange of the bul k drug
subst ance from 25 nmM sodi driPkBdfhat e, 50rr1\/| sodi um .

it i S0 5 4 ki

prote n;om‘pbﬁmt 50 nmg/mM to -150 ng/ n %6

buf f of 3 SRUCT ST
in the ; .

wei gh spgo%‘?h ust nrl wi-th 10 nr1\/| Qr‘)dl umgﬁ&qnhat e
buf f et Pohﬁiameﬁ%lggrhe bulk solution is 1ill2ered througH
0.22 hBodiom Btosphdte miongbdsid, hemohydiatki || 0® i nt o

st eri | Badidmaplbspleiy ddgsabnbddroneC Type¢ 113620 TTint
gl ass WérSfor BiQRBRT €0 W Th 20 I T UDDET "SI DPRRTS _ang

1071

%_eal ed Wit 20 T _atomnmumft+p=of f—seas—1 68184
hrechelerp0%i dvietfill ffr VABR Nee@p! Sypfagdldsd product, 125
mg/m (125 ng/vial) is provided in Table 10 bel ow. 25
-44 TABLE 10 Conposition of Abatacept SC, 125 ng/nl

(125 ng/vial) drug product . Conponent Anpunt

(rmg/vial)e Abatacept 1%“%’_5ﬂg§g 238 Pol oxamer 188
e R SRR E AR5 RN ) FRAPMEICFSa ferig non

pyipeati¢ byopskile tuitabledonintradedons Klﬂldaﬁnﬁkﬁ%élmf fBath sﬂ‘n@Ie—use vial

\/ al edl e ringe |l oss 5 EXAMPLE |11 [001881
Gding 2ime p cepilich iseonstitnted ayith Stetils Wﬂt@d fartinjestian,

A S B R 5, o

eent ai ns 250ng of abat acept V\,hl ch is constituted with
Sterile Water for Injection, USP and further dil uted
W’ilﬁ% I Sateh framegp é@ru gkl lﬁpreb'«ttdbﬁzmmescatbeﬂ fre Tabled 1 below.

of 10 use.

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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[ 001891 The batch forrmula for a 115 liter batch size
is described in Table 11 below. TABLE 11 Batch
formula Conponent Amount (kg) Abatacept drug s 4.6
Mal t ose nonoh drate 9.2 Hydrochloric Acid Adjust to
pH 7.5 Sodi um hydroxi de Adjust to pH 7.5 Water for
Injection g.s. to 119.6 15 s abatacept drug substance:
protein concentration 50 ng/m, 25 nmM sodi um

ﬁiBQt%.ﬂ&aJoﬁJtlo'ﬁng&&ﬂét%b%O fnd\?hllepx'ﬂ ﬂlftaixzing theso MWV

species b fornul ated bul k sol ution enS|t = appr ox.
tempaxpture bEBEEAOGI-2FAE. requi red quantity of abatacept

dded 't I d 20 d
@E}‘éﬂ?u T B0 MRS w8 £ aal ot ponndnse pesdurs  dfipiis
gﬁgftﬂ]g)é/g%seg -ﬁi% sgfu\'}‘\h%n 1S él%ngal‘ﬁ%i;& ﬁﬁx?}&nﬁ oP d u't%snat 15°-

Zﬁéﬁperature betvveen 5-25C. [00191] The reqU| red
@uantitﬁ_lhof mal t ose nonohydrate powder is added to the

8kdundihagolvtien el is ThsteB tef 3oh /i i nedosesey hoing the previously

0192
Bl ThPinatitn Bk ER B .8 Ryroblofcitid defion hegpace
it bﬁ)u@hﬂ‘bltﬂ@ﬁhafl bamlﬁpagmctfhall\h §PQ§1H§WMQHQ?‘Irﬁ@ctI%Q| YsPOlhd
or N hydrochloric acid sol ution- The

Ib’rX@dl dora mpimpm ¢f Hrafindses. The Werimyihated bulhabIUQQs i9) saugplengfor pH.

. : q 193 ;
811 Bl S e Solitn e Br itk e § 4 Pl e
fBtfuldfed bRfklsdRlti Jrod e batseen Bitlek i é?leﬂ#lédoﬁ b§)¥)urden and b%cterial

pre-filtered with one 0.45-mfil ormul a
dodbtexsBiT)on after 0.45-mfilter is sanpled for

IBPE By Ber e Forrtera TR sOfutmgsebedilired wih two 022-

- mfilters in series prior to
Jrhk‘itlgﬂsggs%i%ésl[i)éfoo\{g% Sterile filtered Fornul ated Bul k

[80195] i oRterike filtérké Hoﬂﬂdat&drﬂullaBanSh QPRREdethd pattidilyatoppered

20nm Dai kyo gray but st opper a fully automatic
with 3 29mgn- ﬁ%‘s@e&?}ﬁ juty emqﬁ@y afﬁk!y agtomatit ifling/stoprienng

rhatRiHROTRL PSSc )ﬂlﬁ% Paft ‘taub\{\@gc‘ EI%L \ﬂglg 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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sterilized/ depyrogenated. [00196] The filled and
partially stoppered drug product vials are

| yophilized. A 20 summary of the freeze drying cycle
used during lyophilization of abatacept drug product
is provided in Table 12 bel ow. TABLE 12 Freeze dry
cycle-for abatacept lvophiljized drug product Process
par|direeass ppramstescess contr ol lgnmd)icms copinger ature 5 +

3C |eeeadargDeBhg! f Ram From bGoldat35€ b 22hourdiOUT S
Freeg;tb}r,‘kgk I'd at -45 + 3CTOf ;6+rp¢rs l-'rlrrary Dryimg

(SNibo Viéuqi@gfcgbum PSnd Y yop HHoRe T hg HoLd
at LSterage %pf‘om Unfopding s | nt Bolhati2e 3P Jorny Igashd hpurs

Ranp) From -19C to OC in 2 hours | nt er nedi at e Dryi ng
Hold at 0 + SC for 8 hours ‘Secondary Drying (Shelf

BN, 850 S5 40 SR S M

500 ﬁﬁ&ﬁﬁﬁ&l@ﬁéﬁl@'ﬁlté&ﬁﬁﬁ@%& WYard ARGt H%/ﬁ,t ertd &P%nder
12 hours Stoppering 30 + 3C Stoppering

¥a@omyilbe sioppSed Na{l}%reBmﬁrDmSIdemlh&)ladplngzéﬂcfbldatétasQQ heur3CThe

t 4 ho 001 71 At e en
M’B’Bﬁ??‘% %‘Hf YRPE Ylé‘s fh@a Q nv@, waug 8ép-off seal
t
e Y sonar iy 0 ?%%D%Eée’a% ﬂei%é’&ﬂ%‘a‘f%%é fiEd with
d¢iopiped wdtey bphs exterar vial washde T]Im?wlasmd ldidg predudt @falddre stored
| east é hours. The 5 |yophilized and stoppered vials
&0t ed with a 20-mn al umi num white flip of f seal

H 1 The
LRAP8), 74 comigogffSl ook SRR O e D By fpanct i
Bsté@in Dable i Bbelomsher. The washed drug product vials
are stored at 2 to 8C. [001981 The conposition of

| yophi li zed abat acept (250 ng/vial) drug product is
10 listed in Table 13 bel MBLE 13

Composition of lyophilized abatacept (250mg/vial) drug product

Component Amount (mg/vial)f
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

®These components are present in the abatacept drug substance solution

EXAMPLE 1V
[00199]  Belatacept, lyophilized, (100mg/vial), drug product is a sterile, non-
pyrogenic lyophile suitable for intravenous (IV) administration. 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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TABLE 13 Conposition of |yophilized abatacept
(250ny/vial) drug product Conponent Anmount (ng/vi aI)f
Abat acept 262.5 Maltose nonohydrate 525 Sodium _
phosphat e nmonobasic, nmonoh drate 18.1 Sodi um chloride
15.3 Hydrochloric Acid Adjust to 7.5 Sodium

hydr oxi de Adjust to 7.5 a includes a 5% overfill for
vial, needle, syringe |loss 15 bThese conponenps are
éﬂrﬁéﬁi’dtldnrhstl@\ﬁ a§b%%ﬁﬂ Wltlﬂf%q}éﬁ%% ﬁﬁ%‘f’ioﬁ Oug'ﬁ bP0.9% Sodium
EXAMPLE 1V [ 001991 | at acept
Chb@ﬂglm&ati%%ﬂﬂmtlmmmofuses a sterl le, non-

eni hi.l e |tabl e for intravenous (IV)

%hﬁ istﬁ’&t‘%/ S‘@a@ﬁ BigRjpuch sranyfagiure pgy yamtfaom 20 liters to

%%g??{sgk\}\g?‘l m}br%%ggﬁangﬁla?%gétgﬁjglze P}él%é Fters (%2‘800 vials) is
5 pondedin dablenddklod ng/m . It can be further diluted

to a -47 concentration as lowas 1 ng/ml wth 5%

Dextrose Injection, USP or 0.9% Sodi um Chloride

I'njection, USP at the ti nﬁf‘?&%ﬁg 1002001 The batch

size for drug product man may vary from 20

liters tBatékFokiiud for M BARRISISEN ALIE @? bvfim)”“' a
f or hatch _size of 66 liters (12.000 via

pr oy CdegponentTabl e 14 bel ow. TABLE 14 Bat,c,lﬁoﬁw(ngj a for

a BpBehtadkptire sﬁ@tdnlcyers (12,000 viars)y 32:orrponent

A_'mJgﬁcrl)é(egH1 ggthn o{’&]r?u”bl aMCesS 2—Suerose;
yII .

IUU uuun tHR= Cphnf e

H,v'bﬂﬁ%ilmgl ! Oﬁﬁﬁt& Ignabasic MoreByIras, ol il h. 02 LN
Sodh S 1Hmr¢ Qnde/ or I N Hydrochloric Adi®03Adj ust pH to
7. 5| IN\Sodium Biydraxidstor oN Hslrothioriaa cid Weddjidt pHato 7.5

Bel a%w;fbrqumoﬁubst ance: protein congeyy E@Bdtgpwgfght

odi um
r@elatacept grug sug tance: 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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10 phosphate, 10nmM sodi um chl oride, pH of 7.5, <5% HWV
speci es [00201] Bel atacept |yophilized drug product is
manuf actured as described in Exanple |1l above.

[ 00202] The conposition of |yophilized bel atacept drug
product, 100ng/vial is 15 listed in Table 15 bel ow
TABLE 15 Conposition of |yophilized bel at acept

100ng/ vi al drug product m'oammm‘mv Anmount Ni al  (ng)

B SR F S ool B o
H 7.5
Q@xgar o'nﬁ %%(Ii a&ggﬁg%é—%@r&ﬁtgﬁé@% lef %1? tgrré;feratures and for

Qzﬁrdlﬂltmﬁd?ﬁfdﬁ)verfl I I for vi aI needl e and syringe
hol dup of the 20 reconstitut ed sol ution. -48 EXAVPLE
5 v 1002031 Stability studies of the SC Iiquid
(h:g 0 of Bel atacept drug product were conducted
p acl ng Yor nul ati ons on stabil i ty at different
mnoqr AtRr@G1806 deOlopiartistidestvd¥e cBEdicRYSo eRalbhk 8 effect of
of Sucrose [002041 FOHTLH ation devel opnent studi es
vistoass doeliaftseorosoor velliien sabitiey @fh‘e&tacepf drug prodmgs Samples

| | f | f bel
5, EO S0 SO kb LA
10 méRftored 8vafhs 4fd RARRH ume%fxé/s &ﬂﬂ el t%%cx%@(ge\;a(i)uated were 1:1,

nonitored at various tinme polnts. e rat
bﬂ ﬁtzmdnl t.85slbe (ﬁ@mahmaloﬂ highdncﬂecw}arlwéght (HMWI) spaﬁes of
. The E on of high nol ecul ar, weig HMW
%%%ta‘f%’é wg# ut mlmw&m ROILEY 1P SOREDRT Rnp ts are shown in
p&@g%geﬂ,@bl li ty in solution. Results are shown in
Tabl e 16 bel ow. 15 TABLE 16 Effect of various |evels
of sucrose on Bel atacept drug product at 100ng/ni

15 TABLE 16
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 2.06 149 |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 3.98 241 |1.84 1.87

3 4.88 3.02 | NA 2.23

6 7.44 456 |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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Storage Condition Tinme/ % H gh Ml ecul ar \Weight
Species Mnths Control a 1:1 1:1.75 1:1.7 Initial O
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 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 25C/ 60%H 0 1.11 1.07
1.05 1.06 1 2.73 1.83 1.48 1.56 2 3.98 5.41 1.84
t 3 i i ili

3185 110 b B Sy oy s
withewrestd@ngry driig pidudt with pO@RGGd hiffestoniesty) ts of the
studi es showed that increasing the sucrose to protein
20 ratio inproved protein stabiI;ty. A ngtekn to f

QTS j f 1:1.36 (wt.:w.) was - chosen for
?ﬁgé deveulrrgépértr%}]tt9 of the SC sol ution because it provided

[0P206Tu M Riteadfieli dfivarivig Qi fictantsit nidri@ed Prddhét@, RCREY Phlysorbate
wi th excessive hypertonicity. Effect of Surfactants
$ bty loxaraerdidBeint the solytien akilitiofitebatanepsdiug pradukewes]

8 d _Pol 188
RRBELE, Poloduite B Y SABRNEA ot F 604 SiPelat endvs
Rolgdotiedte 80 wapleoxasted atl Béhd' R gAY LR %xﬁ{ulitﬁ)\ﬁ%éﬁg?{trlaﬁon.

6 and 8 ng/mM and Polysorbate 80 was eval uate
Sameples weperlacel onistebility ot A0PGt 83 and AU 60%tHiumridity conditions

' e placed on.stability at -7Q0'C  8C_and
SRTDREH AP0 Bearint Restls diedhanrie Shlg Taibetow.
various time points. Results are shown in Table 17
bel ow. TABLE 17 Effect of various |levels and types of

surfactant on Bel at acept GAB§LE1Dduct (100 ng/n)

It Time/ %H Mlecular Wi t S ecies
l%tf&rc? o vacl:‘?pudsl lg\lle sn ané tn)%es of surfactant on Belatacept drug product (100

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 |11.07 |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 [1.10 J1.11 [1.12 {1.12
3 NA 1.19 | 1.18 |1.18 |(1.21 |1.28
6 1.78 1.27 11.23 1125 [1.29 | 1.30
9 2.02 134 [1.33 |1.34 {142 |1.40
12 2.06 1.28 11.25 |1.27 |[1.38 |1.36
25°C/60%RH 0 1.11 1.06 [1.07 11.07 {1.08 |1.08
1 2.73 1.52 [1.52 |1.52 |1.55 |1.55
2 3.98 191 1189 [1.89 [1.99 |1.97
3 4.88 231 229 1224 (256 |2.50
6 7.44 339 14.05 |NA |3.89 |3.90

* protein:sucrose (1:1.7),100 mg/ml, pH 7.5

[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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Mont hs Control' Pol oxamer 188 Pol ysorbate mm 80 m
m 46 812 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 3
NA 1.19 1.18 1.18 1.21 1.28 6 1.78 1.27 1.23 1.25
1.29 1' .30 9 2.02 1.34 133 1.34 1.42 1.40 12 2.06
1.28 1.25 1.27 1.38 1.36 25C/60%H 0 1.11 1.06 1.07
%ﬂéét# 1.88 1 2.73 1.52 1.52 1.52 1.55 1.55 2
1.89 1.89 1.99 1.97 3 4.88 2.31 2. 9 +2.24

5 bifity o AH % B
Bt bl b M S Sl 220 oo

Bionic $°68} dugeraductwas efaluated act Enttsonsafgge sthedoldtian pH was

et bR oot 7oe Pl it B bediosisk or ?ﬁlha%&ﬁ%ﬂém acid.
Sheplek sl plabld (Prpzl,té’aiﬁ t 21§Et ?Hc?by’ @t/ﬁf%RHggmdlélons a

concentration of ound to be

tronpgpeden vatidus tinner ]XHh'ﬂSOAnlﬂfyTl&] kdésting echueled peldand SE HPLC to
rticulates in the formulation. -50 Effect of

F@@%@%@@%ﬁrlm@ymaw wight (MY} spegies. (ese f?gwlm are

BRIt 8P SUCFBRE slbetows6: 8My/ M Pluronic F68) drug

product was eval uated as a function of pH The

solution pH was 5 adjusted between 7 to 8.2 with

ei ther I N sodi um hydroxide or IN Hydrochloric acid.

Sanpl es were placed on st dABLEY8at 2-8C and 25C/ 60%RH

condi ti ons an var,i ti ANts.

Anal yti cal teg{feﬁoﬁ ncf’ug3 gatﬁf—?péégyé%' 8‘3‘5 noni t or
I NCr eg®rditidal 9h frolpgged ar iém%r -Ihege
resul ts arllr e1 sumaryged. ijn Tabl 5%&%& 18
pH7.0 | pH74 | pH7.8 | pHS8.2

7.04 5.68 5.89 6.40
9.98 6.13 NA 7.81 -

* protein:sucrose (1:1.36), 125 mg/ml, + 8 mg/ml Pluronic F68

Initial 0 1.31 1.18 1.16 1.28
2-8°C 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
25°C/60%RH 1 2.09 2.62 2.13 2.52
2
3

[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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Ef fect of pH on Bel atacept SC drug product* Condition
Time/ % Hi gh Mol ecul ar Wi ght Species Mnths pH TO pH
7.4 H7.8 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/60%H 1 2.09 2.62 2.13 2.52 2 7.04 5.68
5.89 6.40 3 9.98 6.13 NA 7.81 * protein:sucrose
(1:1.36), 125 ng/m, + 8 ng/m Pluronic F68 15 1002091
Wereshgatufddaaity £H@08 Brestute hitehddaiResereduts R i zeM rable
speci es were observed under the recomended storage
&ghdiolwi-on of 2-8C. Additionally, the solution-state
stability data showed the pH of maxi num stability to

be between 7 and 8. Based on this, a pH range of 7-8
with a target pH of 7.5 ted for this

formul ati og. 20 Gsnol al | }A?%]% 2%0] Gsnol ality of
belQsmdeality Hetegmpradibnodf BebdtatéptDiruigProdutiSelutivh fieVarious
at different protein concentrations_and from separate
steps of the fornul aBRHer prdEeueentrafionyer e neasur ed

tDetermination of BRel

e

BD_Dr 1| hosphaie: 1| Ghlotids off (mPsmvke)

ST A PE STl SRERE 0 | S0 o[ Qgpotalit

Belatageps AlBudsier and Qd¥cent r at ij@% mM 10 mM 89

BelhtateuepiafiBudtioarstdpxqizsi ent s priainghMCong -Sodi um S$agi um

BeERLgtidixfikABon ) Phagghate Cilerhge (MM K 58

o]

Enaneta ol a5 L3 25 25 V|0 I 80| Be atacert,
SR VT A A A bl AR BT
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 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.

[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 profein concentration when agitated at

2- 8°C.
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Concentration step Bel atacept in water 25 - - 17

Bel atacept in water 100 - - 27 Bel atacept: Sucrose
(1:1) 100 10mM - 424 Belatace t:Sucrose (1:1.7) 100
10mM - 737 Bel atace t:Sucrose (1:1.75) 100 o mm -
769 Belatace t:Sucrose (1:2) 100 lo mm - 870

Bel atace t:Sucrose (1:1.36) 125 10 M- 770 Effect of
Eéfeﬁh?ﬁmﬂtﬂfawrﬁ@e 1] The effect of agitation on

A, A BB R
dﬁigqfrﬂddw ﬂmnﬁ'ldt%‘%@ ifVestifed R A& wiR g‘f;larjaﬁ‘% ﬁ%ﬁmm 70to

appr oxi mat el in 5 cc tubing vials en a
§ e Agp®xihatalyi 1§)¢ ul adiqnots hfikelataadpt S(Bdiug Pheducefgproktion €125

f .t ' [ 8C b | th
Bl PTG Lorsirbbnn eddimrasdipioatant RalaunPRIC.
SRAIARS, RIS MecrhEuf ilvbelito BETOHAS § oL I oy go-c
tollwiwed thydhdwing lat ambichvtemperafire(253Q) cﬁayls{) @fnuegl Thisic n?é'le was

%38021‘1%% gta |l es agitated at 100 ng/m and 125

FAED I A Fam Fhsrconienispliaenls wateenaheed fu dhdp w]snen@s and
ﬁ—g‘}/@é PAGE profile, peptide

%@ég{aﬁgé ?ﬁgl%zgﬁ%asvgg&c%?H appear ance or protein

[o8at4int Mg clemgehepH sgppeateet @t% h ‘;IZ%? B6lecdl@r w@%ﬁﬂe@ﬁ:ﬁ content
of Multiple Freezel Thaw 002131 effect of multi

yaebsergdan éamﬂﬁﬁ\ﬂwgn&ﬁvesﬁ%ﬁzﬂthqwcx&ﬂ%bel atacept SC
drug product fornulation was investigated in sanples
wth pHranging from7.0 to 8.2. Approxinmately 10 |

RbtaﬂﬁkﬁdeMLgéasﬁ@&.oﬁsl drug product formulation
l(ﬁ0255 at pH 7.0, 7.4, 7.8 and 8.2were

2bdns eurmqmra@advﬂ Sm:ii@smadllﬁléiﬂ(ﬁ)r BdataaeptéSICSdrug product, 100
l\/u r n thawi ng were perfo
HEhI RS gl i 2SR Gt cDhnnosa bt et Hombent

tenperature (25C) for 10 mnutes. This cycle was
repeated for 5 days. The contents of vials were
Sirrihgez dhailifyoS tug, %HMNspeci es and appearance after

Ll 2 58 e ol e oA ol St 56 Eehpdect (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
1%2 inch sterile hypodermic needle is recommended for withdrawal of this product

from vial and a 27 gauge x %: inch needle for subsequent dosing.
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was observed in sanples during five freeze/thaw

cycl es. Recommended Storage Conditions [00215] The
recommended storage condition for Bel atacept SC drug
product, 100 15 ng/vial (125 ng/m) is 2-8 Cwith a
recommended shelf |life of 12 nonths. Syringe-ability
Study [00216] Syringe-ability study was perforned with

bel at acept SC drug product (125 ng/m) at 2-8C

condi tion. Various need gxaMegrpwih | m and 0.5

m -syringe were 20 evaluated. Syringe filling tine
K218l IS«I@TIXItYfSﬁIFCb@S efrtbe hopbilided formulativine f 20 atrekpvdrug product

SR Ry Bur b DGR dy i o il 1 g sad for

,Fdﬂdugﬁg,eTﬁé%&Sec) Delivery Force | nL 27G 1/2" 25

Moder at e rrL st aked needl e(l nsulin 28G 1/2" 52

Moder at e nmL st aked needl e(lnsulin) 29G 1/2" 50

ﬁ?denﬁ O 5 mL staked needl e(lnsulin) 30G 42 (94 for
Tt 5@&'%@ (00217] Based on the syringe-ability

o+ FRtnhRSH QLIS IR B & Qe oBrlaBRANAE Halpdiclie effect of

ypoder needl € 1S reconmen
Wriohd ieveBlof afaltobé 8n Feastdbility off %Bﬂh(ydpﬁhnfggﬁo@ucz78% 2§ were
%2 inch needl e for subsequent dosin EXAMPL
Dlaess oastabilifyjat SPIC and mposisorsd at h@qu,s éqmﬁ pointsd The ratlos of

TSR A 35201 1 Y00 o OPREL Shce

\tragme(mw edbgoff %tac&;ﬁrw&liﬁllféédrﬁ) RREAAAS proteif bty in solid
of Maltose [ 002191 Fornul ati on devel opnent studi es

shte-cResig gre Spwondiehla it kelowie ef fect of various

| evel s of maltose on the stability of abatacept drug
product. Sanples were placed on stability at 50C and
moni tored at various tinerg@ntsy The ratios of 10
protein to naltose evaluated were 1:1, 1:2 and 1:5.
TEé&fetoofinltose @f the IteenmDeied|Sulid-SwitgBtability\of Adpeaieps drug
of abatacept was utlllzed 0 de%$§g1ne protein
stability in solid staP’éO uebat, are shown in Table

.21 below.  1ABLE e¢ej of High Molecular Weight Species by SE-HPLC
(Area %)
Time (Weeks) | Without Maltose Drug to Maltose Weight Ratio

3 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
early 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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15 Effect of Maltose on the Freeze-Dried Solid-State
Stability of Abatacept drug product at 50C Level of

H gh Mol ecul ar Wi ght Species by SE-HPLC (Area %
Time (Weks) Wthout Maltose Drug to Maltose Wi t
Ratio 1:1 1:2 1:5a Initial 0,9 0.7 0.6 2.0 2 5,4 3.7
2.0 NA 48.05.92.72.4 6 10.2 6.8 3.3 NA 8 11.7
7.5 3.9 2.9 a Stability of drug product with 1:5

ggﬂgitg-galtose wei ght ratio was eval uated during

v °UBVel opnent with 50 ng/vial strength. The drug
UPESIRNCStabBity UEBEpHilzdd A Bats et A jal F OM
?hat_Ssedaforyotﬁé?lrésult% %ﬁ ?%ﬁgﬁggghééﬁ%ﬁggmis t he
ipectsiormiltpse 117 walewdlafedrasnat fuhctidn eflpH. @helsslueibn gHg\has adjusted

| ecul ar wei ght. species in these sanples. 1002201 The
g‘é@‘tﬂeﬁé 9 ém‘ﬂ%@m ENt %IS’Qt‘mi hedrexidgior ﬂﬁﬁixﬁm@m@mﬁamples

i ; = dr [ d- te formis .
S 2 R e B BN i S e
mimalyticah testingrihclodedpil bad SEUSPLO ko friohitst idbiehdeZia i @ m6fecular
abat acept was determned to 25 be at a 1:2 protein to
st gt SEMAK) species athese resglis mefsammanizedin Tade22 pelow.
Stability of |yophilized Abatacept drug product,
(250ng/vial, protein:maltose 1:2) was evaluated as a
function of pH The sol ut fgxBpH Mas adjusted 5

between 6 to 8 with either I N sodium hydroxide or IN

Hy dr ocEffeeti of pdt ol thERaty efsFonmatiopl efddighdvioktalai Weighat

2-8C condi tions and noni &@a%ﬁt yarious tinme points.
Anal ytical testing incld RfS¥SSE- HPLC to nonitor

i ndr ol - ,
Tndenreamofis) S o ey S 8‘8@%%8@ 7% WL et
TABLE 22 Eff ect |[-of—pH-op—the RATEdE P&t i on of High
Mollecular Weight 90 sp@8t es| Ti e (mbnt AsS  HWW 8.0
Spddiitiel Level (JAref.6%) by 8B HPLC at0 Vari auws pH 2.0
Val|ues 0,5 0.6 2,0 2.0 2.0
2 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/ml) drug

product were conducted by placing formulations on stability at different temperatures

and for various time periods.
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6.0a 6.5a 7.0 7.5 8.0 Initial 0.6 0.6 2.0 2.0 2.0 1
0,50.6 2,02.02.0 20.70.7202020 30,70.7
2.1 2.12.1 6 NA 1.8 1.71.8 12 0.8 0.8 1.9 1.8
1.9 a The drag substance |lot used for pH 6.0 and 6.5
sanples was different fromthat used for pH 7.0. 7.5

and 8,0 sanples. This is the reason for the different
initial levels of 15 high nol ecul ar wei ght species in
t hese sanples. [00222] Under the recommended storage
condition of 2-8C, no significant changes in the rate
EffecholRuqrese of HWW speci es were observed.

Fot _ pect es. ved
ez 0 oihe Ao 3ot Sl e candoia s mestime e
edTRf b AtRAsIEN bff dukrds@of %@s‘%ﬁﬂyﬁﬁrktgbﬂ?t?g)&ﬁglaé%:%iqﬁid drug

VIl [00223] Stability studies of the
podiet] 3 20mg/ k. Shwipkes acepplac@Dorgstabi)itycat 89C, I5°QH80% hwlidity and
g&#}g&ﬁ{j by.. pl argii[i%f o(rinul ations on stability at )
AP E &nd mpniiqredial vanjels tig peinise The ratios of
i C¥9Se.qf 2 Jormulatio
R Sesuese Bl ke BYC LSOl LR
wigiek of bélataaeptolise foemation of high! Biodaalae Weidhe (IMWY kRRies of
%abi i twy of...bel atacept liquid drug 5 product at
ﬁa(f‘emt_ agy JTB; toﬁ@}egnmeag@t@nbﬁa@h%n isplutiomtRegdts of these
0 i di . 9 1dity conditions and
%gﬁ tﬁ%ﬁ%@%{ﬂz@%%ﬁ %ngv ntl?iglgbge%n eg‘.l;an he rati os of
protein to sucrose evaluated were 1:1, 1:2, 1:5 and

1: 10 protein:sucrose ratio with 20 ng/nL of
bel at acept. The fornmati onTOBLE 3B nol ecul ar wei ght

B0 ARG 5B SRR b 5 B

protein stability 1n

st udycédsdi ri nd] sh 1 .
T e e A LRI e
bel cept—drugpreetet—20—rgqr—Condition T
Hi gh Sé] t Qpar‘i%7 Mint 8371: 1 10.301:15 ©;370
8°C 1 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 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 2.33
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 resuits 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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Initial 0 0.37 0.37 0.39 0.37 80C 1 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
0.45 0.42 0.39 12 0.52 0.45 0.44 0.51 250C/ 609%:H 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
for@Be devE®pntent o6ths Jigdidlw] i3 e3AEeGOpMIIded bptimbtih LabIllty
0.54 1,77 2.03 1.25 0.84 2 3.01 2.90 1.78 1.10
yltgogtzfea%t%"sdrss prodpst with gxegspive hyRATIONGD! abl e f or
anal ysis due to evaporation 15 [00225] The results of
the studies showed that increasing the sucrose to
PtabikiyStudat i 0 i nproved protein stability. A protein
to sucrose ratio of 1:2 (w.:w.) was chosen -56 for .
100226k v eTaprbiiid Geleptaeent | tfphds W@I‘elnrﬁmliedo@f@adwdlm stability at

t t | ti in dr
oS R Sar e o TR P Rltont g Pomiet ot VEtoub ik ety che
GeikBP 24t of Prstein tb sGiitbsk WRI pal AHRAbmMRAA S Righ8h§lecular welght
prepared and placed on stability at 2-8C and 25C 609

eMd¥hstiecics nEbelatdcepd mias atibidedato desaringursprbieirestatnlitytia l1qu1d
i g ti.o af otelnt c was 1:2. The

{m’i"Bnggﬂbﬂ Vé]ﬁtadﬁﬁ ﬁ‘laﬁ?e%\)é‘lw 5‘?% speci es of

bel atacept was utilized to determ ne protein stability

inliquid forrmulation. Stability data is sunmari zed
in Tabl e 24 bel ow. 10 TABLE 24

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 Batch1 | Batch2 | Batch3

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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TABLE 24 Stability of liquid belatacept drug product
Condition Tinme Bel atacept drug Protein: Sucrose (1:2),
Mont hs substance 20 ng/nmL pH 7.5 (25 nmg/ ) % HWY
species Control Batch 1 Batch 2 Batch 3 Initial 0 .
0.40 0.37 0.43 0.91 5C 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 8.2% %.84 1%
0.64 0.45 0.56 NA 25C 6G0% Ry 33 0. 62 0. :

1.25 0.99 0.90 1.23 3 1.40 fﬁ%%‘?&&S 1.53 4 1.72
002381 . 6¥1altilinostudiesiohe BC7THrANRIOR oﬂAbbtlaeébZ laﬁlgTﬁde&ﬁﬁre
indjcate only 0.1 % increase in high nol ecular weig
%%’édé’f’%g %uy placing fOPaBTa&OP%?%anﬂﬁ%ﬁ fgffﬁﬁatyté@pm@t@cszar%for
' hddiode! at acept drug substance without sucrose
?ﬂﬂ%%%ﬁ%;eﬁgﬁgt 2-8C. These results also indicate that
addti on of sucrose does help in reducing formation of

.gh |ecul ar wei ght species. -57 EXAVPLE VI|
FB%?‘Z%?B@?%‘FW%"‘Q udi es of the SC forgul altl on of
cin
(B2 iR AR b e PR U Pmebp arsncyrugted as

funcitifroof buffr s@ettlh. i TR Hgfer S¢item HaEEiRSts @1 0B Bhsphate
th OOZZg%ﬁStability of SC Abat acept g#ﬂ& P

St ren

lfj’rfg'du g@{aneg ochgPlaryd emstakility at SICand 30°Cf/?(l?}%RHsJ¢bndftions and
el er or

@g&;&ﬁ%% gt; \E) a?ge Hmeji)%?nt?.uliéa‘i}r/tic%}/tsetsgﬁg i\i\lkglsuded pH and SE-HPLC to

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 5SmM 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 5mM 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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buffer. Sanples were placed on stability at 2-8C and
30C/ 60%RH condi tions and 10 nonitored at various tine
poi nts. Analytical testing included pH and SE-HPLC to
noni tor increase in high nolecular weight (HWY
species. These results are summarized in Table 25
bel ow. TABLE 25 15 Effect of buffer strength on
Eﬂactalfémgam ug product (100ng/ M, pH 7.5) Storage

Mol ecul ar Wei t eci es

(22 bn ?“JE? ‘Eﬁsle @F%O@W%M%W%%W@ﬂ (g EYalee the effct of

{3144 B g1 B e e

ﬂléccﬁi&m?s’.ﬁalﬂldty aP 228°Q anB202360% MRy Ginditidnk tayd afonitbed at
abat acept SC drug product was better in 10 nmM
mﬁ HEePoHF-f dhesyaa evrluated Wi %‘ﬁ%ﬁ»ﬁmhél%wﬁ%mamﬂol The

Pilndnch T 20N SRR AR, SRREE A BBt Dol

&Qem‘flfl@pt@deub stab@ity Hob@ivnl Qies@lﬁs 4rb @hcfv@ﬂi T adlé 98 below.
conpared to 5nM buffer. Based on the data, 10mM

phosphat e buffer was selected for formulation _
devel opment. -58 Effect @g‘ﬁﬁtﬁ?és [ 002311 Fornmul ati on
devel opnent studies were d to evaluate the

ef Efedt oPhari¥ad Huags SH g’ﬁfa‘ia& t 8¢ dﬁx‘g‘ifi‘oﬁﬁ@tbitll'ﬂmﬁg%ﬂ pH7.5

abat acept SC drug pro garm |l es were placed

Stbedpeldonditimh 2-Tife/ anf BOO%Q‘MgﬂMﬂléhlﬂat WeigHi sp&i‘e% and
noni tored at % Meadthoup ddn®l PAi ntisp The sugars

1:1
eval uat ed vvere sucrose, trehal %@}r%;ﬁgﬁmsgl M’Qﬁmolb

'} 1
Ul IUI.I UT1 UI III II IIUI cCUu Vvtl Y SPTCTCT £S5 Ul
]l;l tul acenf wastuti i+ zed 1\3 detle :l'nllﬁa o¥d nfl n_s F]hlll‘zol' Y,

F8°Gol ution. Rdsults hr eléﬂnwr i h3Tabl e 3680el bw, 1.25
TABLE 26 10 Eff2ect of| vatiBus sul}dﬂs bn AbHt acept 196

drug product aB 100ng/ m 1.7pH 7. 51.45 1.48 1.60
6 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. Sucrose 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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Storage Condition Tinme/ % H gh Ml ecul ar Wi ght
Species Months Control a 1:1 1:1 1:1 Sucrose

Trehal ose Mannitolb Initial 0 1.30 1.18 1.20 1.20
2-80C 1 1.49 1.37 1.38 1.25 2 1.60 1.40 1.41 1.26 3
1.73 1.45 1.48 1.60 6 2.10 1.54 VA NA 11.5 2.57
NANANAS30CG60%HO0 " 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

: 0. : . L .\n. 10, mV
N e R A TR Rt 1% PP IVE MO pr the
florchopnadnt ofittet SQ Hrug, o) B3alsd M révesad dptinfm k#Bility without
studi es showed that all three sugars sucrose,
FosBivag 38 @ drugspraduct FaHhetcsssI o hypedenisisy.t er
stabilization to abatacept conpared to the control
W t hout sugar. The results of the studies under
Bffeed efraiceesecondi ti ons of 30C showed that mannitol
of fered better stabilization to abatacept conpared to
K023 3s e Eomaputation slewelepmersistudiesew evasosduictgdt tb evileste elie effect of

e L A SR B o
W isRd WAStabIRG AN 2 28°C MRS 06 @) ‘ﬂhﬁﬁdi%pcoﬂhﬂﬁﬁs %demonitored

manni tol formulation had twce the tonicity o

Yuerovstihe pantat iTba raticShd psiteig ts sadroseevhimated were 1:1 and 1:2.
tapilization would allow addition of twice as nuch_ = -

Tig 6‘?3‘%%0{)’_2;18% bl T e D EPeajesd ahatasrpt Bps aidlized to

dEmARLTBrotei s@biiey ik G8sEis &b AROLA FRTIAL 27 bABw.

agai nst” aggregation. A protein:sucrose inratio 0

1:1.36 (m.:w.) was chosen for the devel opnent of

the SC drug product because it grovi ded optimum
stability without resultdddBli¥h23 drug product with
excesspiféet By REEL RN t9f,. sucrase [ 00233

For mul at ‘lgcon de@éﬁgkﬁgﬁn%ﬁfgt?ﬂglgegg\%&a Eeacg ﬁ%ﬁc‘ﬁé‘g ptr8§“ t
eval uate the effect ofat 100fighMg peYS8l s of sucrose on

S Ol bility of abatacept SC drug product

Salrpteage Gendition arediime dt ab High Mole2ulaBW gl SPOGES0%

hufn di ty condi ti onMamtts nonComrstd 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 4.31 241

1 14.63 7.20 3.69

2 25.26 11.97 6.59

* Abatacept drug product in 10 mM sodium phosphate buffer,iOO 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.owt.) 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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at various tinme points. The ratios of protein to
sucrose evaluated were 1:1 and 1:2. 10 The formation
of hi gh nol ecul ar wei ght (HWN speci es of abatacept
was utilized to determne protein stability in
solution. Results are shown in Table 27 below. TABLE
27 Effect of various levels of sucrose on Abatacept SC
&I’Jffegtpi‘r&dtfacttanﬂSS at 100ng/ M, pH 7.5 Storage Condition

Id n%/ %4 gh ol eful ar Wei_t Species Mnths Control a
0233] - T}}erﬁfchép YRrpus gurfaciants) immarketegd produgtsgsich ag Polysorbate

1o {8y Dl Lblepuricl R qdeap i o ot g o
@bﬁac&pt? SC 4indlprduddt wak el4lubRd.PAfx &9 88 Avadevdl@atdd aPibvels of 4

59 a Abat acept dru% product in 10 mM sodi um
p%% mgémbam?wworb@e Orvigsrevalupied 7t Gand Domga] offfieal formulation

h t udi t
LR P shRBS L PR e bOck 4GSR B0 wymiai
Soridhi 1R aRd TSI OF&I a[t%h@usotﬁmépé inf0 Kebhits M- s%owﬁlﬁh fhle 28
chosen for the devel opnent of the RTU sol ution because

belopr ovi ded optinum stability without resulting in

drug product with excessive hypertonicity. -60 Effect

of Surfactants 100235] The effect of various

surfactants in narketed prR Fg such as Pol ysorbate

80 (Tween(r) 80)and Pol oxarrer g( Pl uronic(r) F68)on

t Hdfeoblivarioussieads hnd yymss of siefheraapon Sbathicest ST GHG‘% product
was eval uated. Pol oxanmer 188 was eval uated at |ev

of 4 5 and 8 ng/m and Pd‘lt)lgélnlgﬁt"é 80 was eval uated at

J. ano Z Tgrm ! aneld”d:l ;?;gr:fﬁlﬁl\l\/{&u'wcw t o
R()n‘g’&‘Bﬂdl IR anGORBAR t or edolaxamsri oub t Petysorbate
p0| nt s. Results 1§élr5>§'dl§,a‘0\/\/|1 in Tabl 888ng/isd| ow 80 mg/ml
4 8 1 -2
Initial 0 1.05 1.05 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 5.12 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.
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10 TABLE 28 Effect of various |levels and types of
surfactant on abatacept SC drug product at 125 ng/nil
Hi gh Mol ecul ar Wei t Species Storage Condition Tine/
Control s Pol oxamer Pol ysorbate Mnths 188 mm 80 m
m 4812 Initial 0 1.051.05 1.06 1.07 1.10 2-8C 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
@sﬂaofh@it%- 35 1.36 1.34 1.36 25C/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
P0237]2. Wsninl8liXy of aBatZekp8.if 2aiBous buBfeBs at3diférenbpiotein

5.16 5.03 5mgi5r 5.03 a protein:sucrose (1:1),125
GRyCEtratops engirem sepprstestenId the forgplatipn processoyerg measured
SRR eSS Rah R THR oS e et ) ¥ odtow.
abat acept SC drug product. Anmong the |evels of

Pol oxanmer 188 eval uated. the concentration of 8 ng/m
was found to be adequateTABIgE@Pent the formation of

sili elated particu es | ymul @t i on.

o1 SRy Dol pRBAAAC L RhFGeHSC Soluflopin Haris Bier
various buffers, at di L8/ HHceRfratiGhN concentrati ons
and fromseparate steps of the formulation process

Aparpecriudistrsibienasi ng A MetpieConpr ¢s s dedammet[hoGodidhesk Osmolality

results are sunmarized i fngielhl e | 28hdsphatgyy |  Shigiggl F| 290sm/kg)

bspateer i natj on P Abat ac@pmMSC [Sol50mMon | n 151
50

Ahata¢epti BiaBlirpfiqastep 10 mM — 32

Abatacept Diafiltration/ 155 10 mM - 49

Concentration step

10 mM pH 7.8 phosphate buffer - 10 — 35

Abatacept in water 160 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 16 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 protein concentration when agitated at

2- 8°C.
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and Concentration Abatacept/Buffer/Excipients
prot ei nConc Sodi um Sodi um Gsnolality (m/m)
Phosphate Chl oride (nOsm kg) Abatacept drug substance
50 25 MM 50 nM 151 Abatacept, D afiltration step 50
10 MM - 32 Abatacept D afiltration/ 155 10 nM - 49
Concentration step 10 nM pH 7.8 phosphate buffer - 10
Redommibded Septage Conditions 100 10 mM - 51

at acept: Sucrose (1:1) 100 10 nmM - 567
%& §L eBTheS&eqra@énéeﬂ: 513%5 conggfiopgfopfhatacepieSC drug product, 125

ARADIBERI 2 pRTT i3 1080y haBlfiienfd stite pfaptepst Jp
mon®gi t at i on/ Shaki ng [00238] The effect of agitation

on-solution stability of abatacept SC drug product at
100 ng/ M and 125 ng/m concentrati on was det erm ned.

Aliquots of the solutio Lnig approximately |
m in 5 cc tubing vial swgﬂg{}g at speed 3 of
JoRa1]  apénnsinake arﬂtagére%ﬁ-iorme tW6 BBSr Pl eBradbtibi g?]tgﬁvg?/s of

shaker was naintained at 2-8C by 15 placing the
CALAdée nolagulesothisPaatoteutleres adkticnatoawvasalatpH stability study

iate ti I Nt | d A f H d
ORSEI B S TG il 2
PRSI RIon 61 e e A3 g3l i
lowree pht foanilatiof drat will bitaiB @ midayem iid S-onmthhefivpelfilife fdrahe

(o MV speci es,. i n SDS- PAGE profile, peptide 20
h&%&%?o&‘?nwﬁﬁwm@gw prdeampdeiananddopnatignaidiigh
n ] .- e O X .
O N Syl TR SE A FE plduceonftiai SuRERTTRI SRRy i
desodbéd mrTdbe 3Gbeldwcept SC drug product, 125
nmg/ Syringe (125 ng/mM) is 2-8 Cwth a recomended
shelf life of at least 12 nonths. 5 EXAMPLE | X

TABLE 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, respectively, using IN HCL.
Alternatively, the pH will be titrated up to 6.9, 7.2, and 7.65 with IN NaOH. The
drug product will be filled into 1-mL long PhysiolisTM 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.

-63 -




10

15

20

25

30

[00241] Deamidation and aggregation are two observed
degradation pathways of CTLA4lg nol ecules. This
protocol outlines a |aboratory scale pH stability
study designed to evaluate the SC drug product
formulation in the pHrange of 6.3-7.2, 10
specifically pH 6.3, 6.6, 6.9, 7.2. The purpose of
this study is to identify the optinal |ower pH
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mantbend dast sanples bily)esizekixehiskih MPLO, SIOSPE GROSRAR Boest

buffer (pH 6.@{. The pHw Il be titrated down'to 6.3
PerHdemePPingd FRMD; Biargre BisBingingkinital, 4 mpnthemddast sahples only or

IReRER el (ARPRARE G R4 FomERE pfbdpimptes
star6@ afhHPe) Hidi 25TV anll G0 AORANdky Killbe bdstdd %féh@gg@ﬁgi?l, 28&/gnths

pl aced on stability stations  at 2-8C, 15

anddasFanypleanalyB5ize exclpSioStiil@ SDHPAIGE #el pymicatip@dpeptide
covering or inserting into

i o dion -
e AN Sdhitn e 3 St Wi Bbeded Brrigremstnsian HPLC,

1P - Wi 2, 4, 6, 12 18,
ngdf& P?rjg?l?tﬁg@g%l%%%% ?gf%&g}gmﬁﬁg&)u ug product
[80244¢d NonFaf@itink fdstihg nstids @dll ak uded ta,mnﬁelﬂohaﬁacf@ﬁ% B@bility

d ti lly.9 nonths. Drug product stored at 25
sgrﬂaleg gb/ghg Eﬁ#‘ﬂf e ppinf, 4br@ogtgpfg|2€rgm§hs and gt thejenghoff the study.

S%H{ymhesm&fs%&lsosﬂeoﬁs%g t@Eest?’ sspce:ci\@l‘:clslamgiaesSlfa 2?82&9 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-controlied study to evaluate the safety and clinical efficacy of
two different doses of abatacept administered intravenously to subjects with active
theumatoid arthritis while receiving methotrexate. In this parallel design 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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at 1, 2 and 4 nonths. Sanples stored at 2-8C will be
tested for appearance(initial and |ast 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 10 peptide
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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 mcg/mL, respectively.
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in the PK substudy, blood sanples were coll ected
bef ore dosing on Day 60, and for a PK profile
begi nning on Day 60 at 30 m nutes (corresponding to
the end of abatacept 10 infusion), at 4 hours after
the start of infusion, and weekly thereafter until Day
90. A total of 90 subjects were enrolled to
participate in the PK substudy. However, conplete PK
profiles between the dosing interval fromDay 60 to 90
wer e olt aif ndd.. frﬁmA&subj ects] (15 subjects dosed at
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{1024 7 c cRiendtarmscoinetibad tabapceptewerestudiedent Healtleadultyibjects
adult sybjects after a single 10 ngy/ kg .intravenous
prasyiegle Aflaneee RAayeRoNs Hifusign P‘é‘? Hﬂ%ﬁtnaarras aer multple 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 Subjects RA Patiants
(After 10 mg/ke Single Dose) [ {After 10 mp/ke Multiple Doses’)
PK Parameter n=13 n=14
Peak Concentrafion {Cygd [mcfml] 292 {175-427) 293 (171-39%)
Termingd halfdife {4) [daye] 16,7 {12-23) 13.1 {823}
Systemic clearance (CL) [mLAvkg] 0.23 {0.16-0.30) 0.22 {0.13.0.47)
Yolume of disteibation (Vss) [Lika] 0,09 {0.06-0.13) 0.07 (6.02:0,13)

* Multiple intravenons infusions wert administered at days 1, 15, 30, iand monthly thereafter.

[00248] The pharmécokinetics 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 Cpax 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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ng/ kg i ntravenous infusions (see Table 32). 5
Phar macoki netic Paraneters (Mean,

Subj ect s

nf usi on(s)

Range)

TABLE 32

i n Heal thy
and RA Patients After 10 ng/ kg I ntravenous
Heal t hy Subjects RA Patients (After 10

mg/ kg Single Dose) (After 10 np/ kg Multiple Doses')
PK Paraneter n=13 n=14 Pcsk Contintratioa (C',.)

| mc8/niL] 292 (175-427) 295 (171-398)

FI$ Alrhdthdd Wa¥\BXocikb add dckératdtor gd:?h %&g%ﬁl}g i)?ﬁiﬁ&t%@pp in study

y6ie

etearance (CL) [nLlblczJ 0,23 (0.
sanpies.0A ampmagodivhe etehdiird cuivietparai{ess hhd dead QC data for

0,09(0,06-0.13
Ahttesrb fosepia
oF tHehin¥1ytibar@ed

abat acept

In

0.07

SR8 dahleg

70 rabat;&:P
RA

patien

£ 09248}

s and

9

subj e

Termi *t

"Mul tiple iunavenons
&lgwej_\ye% andywyithiy@n variability

o TEs BORCIRSELAGH * R

abgeesdemntentiationoofihe amdlgtical QRANAEI @idted RES @hn + 8.9% from

mul tiple intravenous infusions,
aptesdhefled3lr oportional increases of Cmax and
the dose range of 2 ng/kg to 10 ng/kg. At 10

H¥e nomanalct
AUC over

ng/ kg,
steady-state by day 60 w

serum concentration appeared to
tiapgy Eg3n (range) trough

t he

phar maco

reach

ki netics

a

concentration of 24 (1-66) 15 neg/nL. No systemc
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ifn RA pdYis¥ §on 00249]| Poplbat i on| phaMidcokilnet i cHigh
gnalyses in RA patients| fe¥¥aad)t hd2-5¢hmyrel) wd24.800 ng/mL)
t|MearObsgivag dotsi gher _cl elar ance aRé@bat acenB.6u8 [t h 24.526
ilfidre#asi ng body weight.] Age andi.sjender (wed] 22
orrected for body weight) did not] af fect cl garance.
(Brigreen RumritrecisRO (WEVROt riexat e (MI9QJ], nonsterxg|dal 3.0
gMtithin i Paaision ¢ Vidr ugs] ( NSAI Ds)a.4fcor t1 costzegfor ds, and 29
TNbialbt apiadaniitpCd¥gent s di d not | nflsignce abat agHpt 1.0
¢l earance. Serum Assay| tor Abatadept [00Z50]] Serum
4anpl es were anal yzed tlor abataceqt by an 75 73
gNmyibe of Runked 25 |1 nmundsorbent aggay (ELT SAJ5(i N a 25
total of 25 analytical runs. AIT analytical Tesutts

met the acceptance criteria established prior to
sanpl e analysis indicating that the -67 ELISA nethod
was precise and accur at &X8MBE XJuantitation of

i n:.st f ot t d
bR o RS e TP
sugle fCatose pr ths entgedf 50 td 860 1838 hedlty SABICORER- as§édd the effects

(# tlt'lg] m?e:c[cigxrl] v\(; urnieaa?)idl Jo%gentration of the injected solution on the PK of
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 injection 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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of the analytical QCs for abatacept was 4,.5% and 3.5%
CV, respectively. Mean 5 observed concentrations of
the anal ytical QC sanples deviated | ess than 8.9%
from the nom nal values (Table 33). TABLE 33 Summary
of Quality Control Data for the Assay of Abatacept in
Human Serum Nomi nal Conc. Low Md 1-10h (3.000 ng/nl)
(12.500 ng/nL) (24.000 ngMABLEB"dan Cbserved Conc.
2.866 13.608 24.526 %ev -43 8.9 2.2 Between Run

Pr eci si on (0/&:\/) 4.5 2. grSa‘G“e‘\ﬁﬁ‘fﬂ“ﬁsRun Preci si on

Tl‘@gg},e}g -d?#gtflio ]gg#th of 'b%ia?éc]saﬁ 5 %ﬂ_] ﬁ%hnz ol /;I_m:qc%tratlon of the

[00251] The-o €00, 0c Af thig study are t( Injected Sohutien

PK of bel at acept folPPmgi ng a |si ngd.dm$C doge i n12%mg/mL

range »f 50 tp 150 Mfnign heal {hy SubpActs; [t0 agBBSS/mL

the effects [I5 of fdoangn ection vpiyre and 125 mg/mL
concenjration/of “Thggihj ected ed[sol U3 QI Om tiTe RS O ol
;;;’;;’; MR B ??f’ng“'(.“ﬁpf“.h?;i’r’ﬁ o_sitle of 0 mgmL

inject@on eval uati oA T a si hgle !Stmiose ¢f 75 mg/mL

beI atacept; to assess the inmunogenicity of _
subcut aneousl y adm ni stered bel at acept. [00252] This
ontrol |

TSR T 3 RN T e R —
28104 B Gl Yosiflg bR tIﬁlly lofiulﬁ &ctS Whil %E ta§m‘f’l."téd| to e GIRRGP 'f‘%c¥1§9 tHeay
one of 6 treatnment groups. hin each group

Bridsj te dosing §0dy €9 ffer hnsctlin_etwakuan@kmcnmhdimguv[m SuBjettwill
B b 3R SRS S Soue i Shsments on D
a0,y T SN 3
fromahewndy.G oup Dose of bel atacept or |njectin Vol une
[%Eg nt rOant ll)g)r/1 1 glflbjgpts will be randomized to treatment and will receive a
single SC dose of belatacept or placebo, and undergo detailed-PK and
immunogenicity sampling. All subjects will receive the SC injections in their anterior
thigh. Following study drug administration, the Investigator will assess the injection
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 sttidy
(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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Pl acebo Injected Solution 1 50ng 0.4nL 125 mnL 2 75m-
0.6nmL 125mni 3 100 m0.8 nL 125 mnL 4 150 m1l.2 nL
125 mnmk 5 50 m1.0 b 50 mnL 6 75 m1.0 nL 75 mnL
[00253] Subjects will undergo screening eval uations to
determine eligibility within 5 28 days of dosing on
Day 1. Subjects will be admtted to the clinical
facility the day prior to dosing (Day -1) for_

R AT R A YRy )0 P ShBhetsr sty drug

@EinihisRAITEN e 188 SRFESTRAS BisOMbRRY undreARS M ik &y n
‘t@o the clinical facility for ei%ﬁ stu%fﬁ %I Slk‘

¢omsidseg;the enthef thegiudyhar ged from t he study 10

1082 P 0T ebEE e el hgr 32%%%2&% and
HReheThaaRRlas WesHAIHP- 5@’%$JU§S{?9€% G01RLLiSOEER A0 601840543,

| runogeni city sarmplin
fdted o @ethbcmi; 2|066 twhhidlr teachice pfaesses Rirghe pﬂf)@hétﬂw df@)rotems of
stratl on, the Investigator wil

i uq%gg‘tg’ﬁ F%% i Tgrpmlingny glysopxitejp pr UCtSob,}slhnlmal or

rhirﬁintaﬁﬁﬁ £&1 @Jiglrésnw A@se hqr%é({rl'rg% gc ﬂg}:(lﬁ(# ]nrﬁ glags vial for

exam nations, viftal n neas
vigiabawslamy adenmbunatdmrssng/u $ditaBR 9RY doa SR bnat sy?ka%&ﬁcﬂ%edle

h hout the stud Bl ood sanpl es
f{%{)ﬁéé{né'&g#%fonupﬁ ?‘éfﬁSEHH@?yy@S%‘ffﬂEiat@lepdly miromgprated into each vial

t8 4808 B ok .@Jl{h(apa\;ag T stoqﬂ%yqs %3 20 ﬁ?%lgfelé% ggrgitunggsl 00 mg can

I mmunogeni city

bmvim@mlufortswadrﬁmwﬂmuoﬁpproxu mately 265 mL of bl ood
will be_drawn from each subject during the 20 study.

(949525 6] Belgticerf laisetiornl108walpial I25 ng/mily) icasdntendoattbyan TV
it@iof! | dose groups. No subject will receive nore
' [ﬂan a single dose. Subjects who do not conpl ete t he

[6026dy HEXNEBMubIERSE dARANAE b g'rﬁ'&ﬁ’ hi9 rdlic L;Eg@ﬁon

be replaced. 1002571 This is S|n
13dended ectigicpidiagnetor gul dingei @bnramgyreeﬂuaebns%nwqu]bw fol

he d tudy drug is
pBcfal U ol 1055 5wl inelds acon e biectc mushie

le%‘étlmyédﬁt dflagbRd Wash Y164 ke attfe HANS of(randopne}%icf}on lfT emale
st udy” drug
subjects must be not nursing, not pregnant 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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is adm ni stered. The last visit of the |ast subject
undergoing the trial will be considered the end of
the study. [00258) Bel atacept 100 ng/vial (125 ng/nl),
as described herein, and 5 manufactured as descri bed
in co-pending US patent application Serial No.
60/ 849543, filled on October 5, 2006 which teaches
[00262F s €BK bbbelatacepp folthicing ST iafecRERWval BS d&ivedfn serum
i nvention, specifically reconbinant glycoprotein
pensEuiEaton vsysug Himeedata The simnghaioseP ke pirhmeters torbesissdssedanclude:
ready-to-use liquid product provided in a glass via

Wi t awal ggd adm ni stration using a suitable

or
78 convEMtTIRAP ST IIRFE A SanIeEaI™ 10 for SC _

QAL St rﬁ%%mﬁiﬁ%ﬁi}b&eﬁﬂ:ﬁ SERORESonci ;R,f%'nat acept 1s

i ncorporated 1nto each vial " to account or wi t hdr aval

AQKHOST)s cAteh amnd €. tBe séruni conbent@Gibbitin®c s 08 framimez&8 @ the

ng can be wi {hdrawn for_ SC adm nistration. 1002591

Bel at acep{m¢ Hft@@tlﬁ%ﬁPmiﬁﬁbFﬁgqoﬁFwtf%IQQS ng/ nL) is not

' d i.Nfusi 02601 Heal t.h

égﬁﬁects égﬁagﬁg#ﬁ%ﬁégEU%m§§H%§8%Q 1SEBYS e 7 E4P
exam nat i exirapoldfedlte adimeieaihé ocar di ogram and clini ca

| aboratory evaluations will be eligible to

Halfdife payeumbalfjifest udy. This study will include nen

nmen, Subj. eqt st be at |east 18 years of age
gg /mi ghA@?aI%B(%?%ﬁIS%?%tca%arﬁcﬁe of randoni zati on.
VesE e sahpaead Sonsd oftfsthBhtidH4Stdady sigd  Pregnant and
must be using an acceptabl e net hod o¥ 20 contraception

for at least | nonth before dosing, during the study

or .up to 4 . wee after the end of the study.
QBRE” B rcPalubierER st raaloas S0l R eried beagr ve
Sdh B BRM0s b Sl vaiahidl PRZ r hOhe! i
of ‘st ud;?l medi catsi gn.va Su%?gg:{t é"a%gﬁﬁg ad\[/}}esegggg)%xqéﬁ&ca
pogent, ilmlaphassiCGorp, PhalagelphiaaRAy DodbhanmalibeaUS wilbilsdle

usi ng, an adequate nethod of contraception during the
EPUGSH- and for up to 4 weeks 25 after the end of the

ﬁbﬂé{l’] _S(S_ef'mgarﬁ}lﬂ@s WilPbe Qéll&ge%%pﬁ%gtéaﬁ% %&gggq.@ggﬁeg}%sence of

I's mninzed. "See Section 5 for a
anltibodytitersstio dielasavelptensii g s cOPLISA ds8#isaOnd @636 Assesses the response

6 hele et e ofid e LB rRom ey,

igat | i DL -t he- t her,bal
(8026415 WARiRIRISIR] Ly Ba ol S Bk Bl e 15 pSetery
adrRD date péts\SidjectiWRS Seckive)pleBo RaElNinast qbblédhﬁto a

nvestigator for treatnent of specific clinica
&R Placcogrfeatmpent @soHR 1R £D; #5eesamicnts and safetyassessoerde exaspt for

PSS 9030 B RS 5
belatacept will 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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concentration versus tine data. The single-dose PK
paraneters to be assessed include: Cnax Maxi num
observed serum concentration 5 Tmax Ti ne of maxi mum
observed serum concentration AUC(O-T) Area under the
serum concentration-tinme curve fromtine zero to the
time of the last quantifiable concentrati on AUC(I| NF)
Area under the serum concentration-tinme curve from
¢linieal Zabogato®ttsudP ailltbrdisted. injédtibh lsRe hisBBmkRtsHehykhdnid, Geat,
Serum hal f-1ife CLT/F App arent total body cl earance
syaglipe, MaipaandmrunigsLivil bf tabul@tqdlbdutqabnemtan@ tlegrds ofseatrity.

| ndi V. bj ect PK paraneter val ye
bR s i oo BRSO Ry bl e e B as
W a0th Sksessthéd bfiBite bI@jRfieR! box Kinetica program
I nnaphase Cor p, Phil adel phl a, PA. Dose normalized AUC

0R68Jal Sunimeary stapisti¢sewil] t[eaemﬂdt]ed ﬁBTthchKarqodmeIenMHyltrdaEnent
ol l ected over, ti and ed f r t he presence of
GrRmesaeen: ardcasdigiens phxaptiopaTil femitreriel & QaanAUC(O-
ot I
B g SRR RESine) Biniffs> BRI5 Fringyitbe el Tmax.

Meaacdd smnkiaxslumvmbss \Mrld)be prowided foi ottlyr PIC pacadict@s T/M dskess

‘?&E i ncl uded the safety. .and PD data sets. Subjects

éewé@?w ose afigr St aﬁ'ﬁyﬂfiéﬁﬁ’@% m:r ré@s,gé@m@ef anﬁt/w@(H\IF)
Walel t

78 2L ALEO R 63, Sy L AERE) BRE PSRRI it

ademss MEN bs cofSttuctdab |a§déh£thd;8df&cf 619fﬁe$l¢)bﬂ§‘élﬁa 0 Also, scatter
receive 25 hel atacept will be included in the PK data

rlets of fmpxgnd AV (INFe Versug dose fone fisedelppe, anddEimex ped

AN Bl Wi Rasney e B 1 BRS P er
[@ogegjac Sun‘h%ddf stﬁﬂstlo’g Ridliafeasbutited bEabABRAt Additeht dagrfor anti-
vol une and dose Summary statistics for age,

bedatagept a@'ﬁ!ltlhé Yindl Iahtl yt\aablﬂs anédlduycllang@tﬁmmbaseﬁﬁe (Day
{)8 %. ! gF Irb Lsted and .t abuyl at ed
BPe o FhulgfRRbRy aaons bgiivet i HbERoGirib A cRbfure.
btts%|f cﬁdr%@ﬁnaﬁﬁ laticEstlant aRQIT A AO10N - T%§¥1b6cﬁ§§*!/ér§us"Uela1tacept
be list sunmmari zed by treatnent. Any
eongentfatiornvilbbgproviledexamni nat i on fi ndi ngs and 71

B2 B R e b O BB

Pruritus) wll be tabul ated by treatnent and degree of
severity.

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

Rl Rl ook
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Pl acebo subjects will be pool ed across dose groups and

anal yzed i ndependently, as well, for the assessnent
of site of injection. 5 [00268] Summary statistics
will be tabulated for the PK paraneters by treatnent.

Geonetric means and coefficients of variation will be
present ed for Cnax, AUC(O- T), and AUC(I NF). Medi ans,

m ni reStudndagaxi Tend(Rdlathe ® DSBS ed Hror Tﬂﬁ%ﬁnog%é&s
and standard dpviati ogguMidd, be proyided for other Eﬁ

| £ 4
Ul doST dar cci

par afreter 3.~ 0] daSSESS 7 e OecpPetacticy A
adm pi strationj scatter Q)ts of Cnpx*and AUC( I NF) 10
versus_—dose will he proaed. Scatt rXpI ot s of

AUC( [NE) _2ind Chmx_acr 0s%:0Gj ecti on | vl unes, will be
construct®d to| assess tiBD®0ef fect on Xhel PK of

[p]
D
q
4 I

bel atacept. Al po, scattjgg-gopl ots of| Cgax| and AUC[T NF)
versfis doge Tof al_fl xelq“@'bu_rr}el, End Lﬁﬂxflilgd AUC(HNF)
VI 1T1 T UCTUU v

;SLszaéﬁaE”FO Z%SEHSEEEE?y statistr S %ﬁ§{}_ﬁ__

t abul-at m:ﬁhy treatment _and study day ¥or| anti- 15

bel afacegB and| anti- LEA29Y-T anti bod¥ vial ues &hd

t hei [ _ch8fges from baseline (Day 1 -XO0 fhr). T

expl pre pgssi bj e associ ati ons betmeenx!nnynpge540|ty

and pXposggre, | plots of changes i jargi-= betatgrept

and anti=LEA29Y-T antibodi-es—versus—betatacept

‘tome &manogenicity (ahtibeel gaapt sieibod{eSP2% e Rissteeckirawn prior to

I munogeni city bl ood sanpling schedul es are outlined

Mmimphires dpee. 38ampisppEDags %%rSné% and Hecancbeadrawn within + 2
nogenicity Bl ood Sanpling Schedule Study Day Tine

%ﬁgyative to Dosing) PK Inmunogenicity hours:mn 1

00.00 (predose) X X a 01:00 X 02:00 X 06:00 X

12: 00 X 2 24:00 X 36:00 X 3 48:00 X 60:00 X -72
[00271] Table 35 above lists the sampling schedule to be followed for the

assessment of PK. Blood samples (~3 mL per sample) will be collected into a pre-
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 g in a
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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Study Day Tine (Relative to Dosing) PK | nmunogenicity
hourg: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 X X 35 X X 42
X X 56 X X a Day 1 immunogenicity (anti- bel atacept
anti bodi es) sanple nust be drawn prior to

adm ni stering drug. Sanples on Days 28, 35, 42 and 56
can be drawn within 2 days. 5 100271] Table 35 above

[00203] t MEabSeBDlibte @aessfaﬂgﬂ&ﬂg %dié&uié% fb@'f&lﬁ%@é& f%P{he a? ssment of
assessnent of PK. Bl oo -3 nL per sa

pmpnegentealy] Serupdsamples \alllrhes}btdladﬁbdltaﬁhlts meggs anm glgays 42, and
via_direct veni punct ure

SEPPASRR. 1 YRR ARG danf %eﬁat%cgpv SRmpls show &b éaken prior to
bl ooagtﬁnoul AR %gt rlgsov\ﬂﬂlt hh{}‘ﬁ} tﬁbﬁﬁe\%%‘ﬁenha““ "belatacept

mitan@tleEAam-lbmtmo@r @edeammspecl&lentmw&)(c«alrm & s%ﬁgﬂe) will
Once . th K speci men has been obt |ned

b R it e S laa b STton (LSTAS aveteinec wibe (Jla)dlrect
Vesindfurd QPﬁb&%ﬁfl@H&Z{ndWelh]n% (‘t% e*n ﬁ)g! %‘%‘Pe E)oe s%’%ﬁegqs

clotting, e sanple beC
ured dorddoat cdlls0fior, agpioRirBatelyd.5 I £6RB166H GB0Id B &%n through

| ete, at | east
téf Rt qaliormgibe diccomio pEoT w@?mngtea@hm?m?wgy
t ferr 5 ta,a prel abel e
We(g%%)’/thg o}P y%%lgrb @% egrrl %E;%lrge?tﬁlg &toogﬁy}lléq a:gB}Nﬁ to clot in the
Va.dneuneﬁ albean rodvh RipeatiiéShbr PR30 $Rduiks F%hb\gﬁ%tclétﬁgé%e

for_ each sanple tine point. The pol ypropyle
EBRIcnATthg ceial fredser ihmiated lﬁag Beg intaaekigefatazentrifige

e e haRbat oo Re. Hat § Gl eghm sGatigbe removed by
pisdtleend t@fsfeRed tELBlcRBeRE, &P&N 845, POlybopytend Qhsn szﬁnple

sensitive, validated enzyme
storage and shlppmg 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 shelflife 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 substar;ce 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
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concentrations of belatacept in serum -73 100272]
Table 35 lists the sanpling schedule to be foll owed
for the assessnment of i nmmunogenicity. Serum sanples
will be obtained at visits Days 1, 14, 28, 35, 42, and
56. The Day 1 imunogenicity (anti-bel atacept) sanple

bhmhl kcondagtratidiewilpbé adjudted wal momhst ;ﬂi’olsﬁ}&tébthﬂ’éf (FHW9). The
nples wi |l be assayed for the resence of
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This protocol outlines an additional aboratory scafe

pH stability study designed to evaluate the bel atacept

SC drug product 25 fornulation in the pH range of

B0375. 5 Drugprosuchgermdat 2{&‘1CSV1$lthﬁcbylmpiaedtab 0i 2leho) w 18t
n that will attain _a mni

t | . pH.f | at of
§nﬁ'%”ﬁ%§ptbqn%§§| £pop DR ProSt SRRt B e sampled at 1,2,

Uty AT P A R S5y 5o
ﬁﬂﬂbgsaﬂxpl&rf@ 1bel abA¢ 6 Rhorflisy gm%g%&ﬁﬁt?ﬁoﬁefd at 35°Y/ilTbe sampled

will be first
at 1,2 and 4 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 di gest 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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30 concentrated to -100 ng/nm., then diafiltered into
10mM phosphate buffer at pH 6.9 followed by second
concentration to obtain a drug product internedi ate
(DPI') at >160 ng/nL. The DPI will be fornulated with
sucrose and pol oxanmer 188 and the final -74 batch
concentration will be adjusted with 10 mM phosphat e
buffer (pH 6.9). The fornulated bulk will be

igyi d i N y outlined in the .
TR G aSiRipk 268ng MR ST e B8 Qb ettt stabitiey
sirnples atithe dmitial mé pdinaKim6nths, I2986@AS kPAtkhe enPbitile SNdy.
EO : Ehe pH of the additional two sub-batches wll be

P! dbess pethods may alsobeuseddo festsperifie shinpadfa trdintor an

i filled.into,1-nmL Jang. .

R OHEled I BR N ca. Hhelop Blind e tnch it kize enctusign
ahloriatomaptoyerslv ¢ink Meh1@ineld RER EA | 1 inetic bindi
O Ll B S MRS
(RFR), Ddass Spﬁctfqm@ryst%mjy\wg, trenitibbScanningatdleri@6ter(DSC), FFF,

e Pl PP et B S RAdIER sepamno nm

(mg) 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 [00275] 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 wi ||
be sanpled at 1, 2, 15 4, 6 nonths and optionally 9
nont 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.
Sanpl es 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 as needed) and isoelectric
focusing(lEF)(initial and | ast sanples only). Sanples
stored at 15C and 25C with 60% hum dity will be tested
for A280(initial, 4 nonths
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and | ast sanples only), size exclusion-HPLC, SDS-PAGE
and tryptic digest peptide mapping (TPM. Sanples
stored at 35C will be tested for size exclusion-HPLC
25 SDA- PAGE and tryptic digest peptide mappi ng(TPM .
-75 100276] Non-Routine testing nethods wll be used
to further characterize stability sanples at the
initial time point, 4 nonths, 12 nonths and at the end
‘NHKTE§@ aiUgyy. Some of these nethods may al so be used
to es% specific sanples if a trend or an unexpected
result is observed. The non-routine nethods include:

size exclusion 5 chronmatogr.a in [tiang]e .
71 gt s cht ot forguabeR Rppasind e (St AME iy hey o amino
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positiga 74tand eedingatdyshatpagition BBY e glyeing #t)positipn 3§HaTan) agount of
_ ; Lo o .
abofd il sherolh B ek iR IR\ tle blerigg pgsa
sterile wateQfdr hjbifioR antl aptionadjy atsurfedtéritoni ne at position 27
or alanine at position 26 and ending at |ysine at
position 383 or glycine at position 382 in an anount

of 2 abouthe ¥anula{onlof cRith NGFIRrdiA t&rbu@ﬂéﬁh’%“'ﬁgeﬁf is3R W AmduiR of
at | east one buffering agent, sterile water

g/, . . ! rile
at lqagty 10 mMesodjvamphasahase twhsrein the sadigny mhesphatt is a mixtppeeof the
dibz{s&réﬁﬂln%ﬂog%igéagtglt@éyfl wherein the buffering agent is

I'n an anount o at [east 10 nmM sodi um phosphat e,
wherei n the sodi um phosphate is a m xture of the

di basi c .and nongbasi.c, sal.ts thereof 3. The formul atjon

of 57 ar TP TBSIR o TS Pt B Spisat eglgranes o8 i an
amdit o2dWous mgfmiabout 8 ng/m . 4. The formul ation of

claim1l having a pHrange of from6 to 8. 5. A stable

formul ation conprising LE 104A29YI g nol ecul e havi ng
the ammiQ (Gah iR ERGRE 151%91 ?'pﬁalﬁgé% S diPsdo gLarting

at net hionine at position ne at position
26 and ending at |lysine at position 383 or glycine at

positio i.h_an . amount. .of t 5 /nj , sucrose

" an anbiinne EmauioR “o78tgs HEROU9 g el nainE U
amibol hdie 6équgncdGaoEm B SEQIIDN®Atseiitihgdt mdthiBRihé BIpodidn 27 or

optionally a surfactant, 6. The fornmulation of claimb5

alangpeeat @pvitioh 20 sk endpey lysigerat position3S3rpr ghiststat pesition 382 in an
amduR@Stabolk N 5H Hﬂ,%@:l%g@ﬁlp%aa?ﬁyém%%ﬂ 70 gl%ﬁl? Qi 1433t one

ghosphate IS a mxture o asi c rmonobasi ¢
bufferihg agemh stegilsf water for injection and optionally a surfactant.

6. The formulation of claim 5 wherein the buffering agent is in an amount of
at least 10 mM sodium phosphate, wherein the sodium phosphate is a mixture of the

dibasic and monobasic salts thereof,

7. The formulation of claim 5 wherein the surfactant is Poloxamer 188 in an

amount of about 8 mg/ml.
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7. The formulation of claim5 wherein the surfactant
is Pol oxaner 188 in an anount of about 8 ng/m . 77 8.
The formul ation of claimb5 having a pH range of from®6
to 8. 9. The formulation of clainms 1 or 5 wherein the
fornmulation is stable when stored at 2 to 8 C for at

| east 12nonths. 10. A stable fornul ation conprising
CTLAdI g | eucl e, havj the am no_ aci d_sequence shown
in BEQ @’mulgtf%qdﬁma{h%m Shrange ﬁffsr%?itf’ Bon 27
or alanine at position 26 and ending at |ysine at
position 383 or glycine at position 382 in an anount

of 9.aboufhedormuatian ofslpimsd er P whareimihe fermuddtionhostabld @hen
/ [ nt in an anount of at |east 10
Sto{r}l%lag%tdﬂ %rcnqg{w%z{oaﬁg?zg?&%léri |l e water for injection and
optionally a surfactant. 11. The fornul ation of claim
10 wherejn surfactant s Pploxaner 188 in a .
anollht | oh SabiEdpriagioriiPmpriine 10 AGH Rl SAVBE haaing
acid SoquBRtéisREwRinSEQ D %ﬁ):Qfstahir%rﬂt Ghettorfine dPosifo DRBE Aanine at

fornmul ation conprising LE104A29Yl g nol ecul e having the
posiffn? aadicadisg gulysine ataisifien 383 sEgbysine al@osition 382 inap amount of

abogﬁ%&{él%flﬂg g.lcg(%se lﬂgéﬂ &h@l.g}t %g al%ru% Tl(glrr]l gg B?Ef% %Sa'g%fétqg FJ% gmount

Si ne oSl Cl

of g bemastt 10onM3®diunmplasphaerstenie whteafoointjechon amgl optionsliica ose
Ln _an anount of about 40 ng/m, a buffering agent in

S hount of at |east 10 nmM sodi um phosphate, sterile
water for injection and optionally a surfactant. 14.
The formul ation of claim 13 wherein the surfactant is

Pol bixanerheiganylationpf claygdftwherein e surfactang isfoloxemer 14%in an
mn%ﬂﬁﬁghﬁhh@H¥%£10|ai"’13 having a pH range of from®6 to
. 16. The for

nul ati on of clains 10 or 13wherein the
fornmulation is stable when stored at 2 to 8 C for at

I 1 hs., 78 17. .A stable | hi lized
for ul at TR oRR et Qeteih 15 Bt Fetes oERbm s o 8.
adm ni stration conprising soluble CTLA4lg nol ecul e and

a |lyoprotectant selected from _the group consistjn% of
suctbse, A piabledemulationicagwrising 4Bl Pehi Ydg anoleomlerhavmgtthe

ami¥ APHIQL A A howhn 3EGATNOUMNELAhTOR: 8t Rsitdnd7
proteiﬁﬁ%o Iyoprotec?gnt, éﬂﬁgkﬁg?ng 5’%% r SE of o

alafiineah positi8n 26 and ending at lysine at position 383 or glycine at position 382 in an
amount of about 20 mg/ml, sucrose in an amount of about 40 mg/ml, a buffering agent in
an amount of at least 10 mM sodium phosphate, sterile water for injection and optionally

a surfactant.

14, The formulation of claim 13 wherein the surfactant is Poloxamer 188 in an

amount of about 8 mg/ml.
15.  The formulation of claim 13 having a pH range of from 6 to 8.

16. The formulation of claims 10 or 13wherein the formulation is stable when

stored at 2 to 8 C for at least 12months.
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18. The lyophilized fornmulation of claim17 wherein

CTLA4l g nol ecul e has the am no acid sequence shown in

SEQ ID NO 2 starting at methionine at position 27 or

al anine at position 26 and ending at |ysine at

position 383 or glycine at position 382. 19. The

| yophilized formulation of claim 17 wherein the

CTLA4l g nol eucle is L104EA29YIg having the amno acid

se nce LA t hi oni ne

at ql;"ﬁs. & %ﬁﬂ §yep ?111\2?@%”‘58@?“ £ d% t° AR g at
adnliyistratnabmpesing sanbl8 €A Tox41g gicﬂ@hh:&ndh lmsd)téd:tﬁm s8l8&ed from

20. A stablel hilized formulation conprisi
the EPREPRFISHBE OF THCE FelgriAts: mallascareernalone) et HE dvemsiant
is at fmdfERuNAikhtatis &8 1:2 Pibtdh tdEbHroRRiaRE aﬁ’d haRfi’ﬁg 5 h rx‘ar%@ of

or alanine at position 26 and ending at |ysine at
ﬁm@&é@?ion 383 or glycine at p05|t|on 382 in an anount

of about 262 ng/vial, maltose in an anmount of about

525 ng/vial, at | east one buffering agent, and

optli8onalThy lpophilized firmotatioR df claine 17 wherein CPleAl4lg molecule has

ornul ati on of clai.m n the buffering agent |
the RO aeance Siovaini et N6 h s @hﬁ?‘%ﬁ&%ﬁp&l@ﬁ or
alanifeat lp¥&1RbH bé &RDeddaiaae hﬁtﬂeca@ g@g‘m&i 393Br 20N BbdHidd$82.
surfactant is Pol oxaner i n an anount of about 8
ng/ M. 23. The Iyophlllzed formul ati on of claim20
havigng
yahi 1 Pt qeRlaE Rimblelh be b7 whiteifdng ST Botgput
is LhodEARP YIpbawng e anatnclacd spgeae shovomin SBHQ IBQO:B stdidings at
tarti t hi oni ne_ at on 27 o al ani ne, at
metfiBine b fpSion ot affhiirg: Bosiigfert aneagaf b dassion 303 or
gy@ﬁygkﬁgnaﬁ3gp03|tlon 382 in an anount of about 110
nmg/ vi al, sucrose in an anount of about 220 ng/vial,
at | east one bufferi ng agent and optlonally a
act i
24 Shor o sebif Bophped KoBUkbe Emb A REARR 1ol hiling
the hmmtacﬁl@;eqmlnse;)shomm ipREQIBNE:2 ﬁﬁt’ung' h‘embtjmmmelalt pmﬂtion 27 or
act

fo I f,cl
AT T ENE ETAC S TTME R

amdunombbutzzm th@t Al Indlto§in@h aﬁioahmfaﬂoﬁ@\zs rag;(ﬁalphi IS
m7 to 8. 28. The |yophilized for ation of

buff?’(‘ﬁg ﬁ%eniﬁnd?glonfb}’a,?@f%ﬂtanm wherein the |yophilized
fornulation is stable when stored at 2 to 8 C for at

| east 12nonths. 80
21.  The lyophilized formulation of claim 20 wherein the buffering agent is in

an amount of at least 10 mM sodium phosphate.

22.  The lyophilized formulation of claim 20 wherein the surfactant is

Poloxamer 188 in an amount of about 8 mg/ml.

23.  The lyophilized formulation of claim 20 having a pH range of from 7 to 8.
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24. A stable lyophilized formulation comprising LE104A29Y molecule
having the amino acid sequence shown in SEQ ID NO:4 starting at methionine at
position 27 or alanine at position 26 and ending at lysine at position 383 or glycine at
position 382 in an amount of about 110 mg/vial, sucrose in an amount of about 220

mg/vial, at least one buffering agent and optionally a surfactant.

25.  The lyophilized formulation of claim 24 wherein the buffering agent is in

an amount of at least 10 mM sodium phosphate.

26.  The lyophilized formulation of claim 24 wherein the surfactant is

Poloxamer 188 in an amount of about 8 mg/ml.

27.  The lyophilized formulation of claim 24 having a pH range of from 7 to 8.

28. The lyophilized formulation of claims 17, 18, 19, 20 or 24 wherein the

lyophilized formulation is stable when stored at 2 to 8 C for at least 12months.
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