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aggregation nay inpact protein activity, pharmacokinetics and safety, e.g.,
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to restrict the nobility of proteins in order to reduce the nunber of

col lisions. Lyophilization with appropriate 30 excipients may inprove
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as a sterile, preservative-free solution for subCltaneous injéection.

sol uti on o<f0VENBR(fEE‘(qfﬁ)lblﬁ§r@‘r@@rsﬂdﬁblase@hmdnekeevamd)le sgdregatiovhdlyednat pH 6.3 +
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25is available in 6 m colorless glass vials and is available in 10 ng and
20 nmg strengths. Each 10-ng vial contains 10 ng basiliximb, 3.61 ng
monobasi ¢ pot assi um phosphate, 0.50 ng di sodi um hydrogen phosphate '
(anhydrous), 0.80 ng sodium chloride, 10 ng sucrose, 40 ng mannitol and 20
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from1l:2 to 1:5 protein to sucrose 30or nmaltose, nore preferably in a
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o ar eat or o AR e R e ER o LR R i R B e 0 or
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di saccharides, nost preferably 'sucrose. or nu atl on
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embodi rmon St SR AT Bier Erolrabptivito: P sABbou 30t Forh srinene. CTLAAI g
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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
30 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.




sucrose, preferably in a weight ratio of from1:1.3 to 1:5 protein to
sucrose, nore preferably in a weight ratio of about 1:1.4 protein to
sucrose. 15100251The liquid formul ation of the invention conprises the
CTLA4lI g nol ecul e at a protein concentration of at least 20 ng/m in

conmbi nation wth a sugar at stabilizing |levels, preferably at |east 25
mg/ ml in conbination With a sugar at stabilizing | evel in an aqueous
carrier. PH¥8}l aplENBRELs (Hareenkisisupriiedan gisinglanseprofillad 1inebstinge 4s pr ot ei n

to sugar. S I ferabl y. di sacchari des, . no referaply 20

sucr ose. T%tgﬁ‘ef g%?édv %tgvre% eastoll%lnonnfﬁlilsua Cg@n%%ﬂ?Jthéonoﬁée g?lu%‘? gpof t he
conponent SENBREII% cleapand fforlléss bnd Q¥Billafd PR Lerd. @Qcﬁﬁﬁl@%@
surfactants, and preservatives. [0026]In certaln enbodinents, the anount of
sucrose us@ngle-useprafillgdisyringetdootainf0.9hml bf g 6D chgimiisplptiadobétaniescdpnwathwei ght
ratio at,least 1:1 protei,n.to,.suctopse, eferably in a weight ratio of
from 1:05f2 t?)o Tg%f Protsi %gf’bg/%ﬁ?dd%é‘ & $5Q%Pigr%}$mweatly\ﬂm lridgrati o of
about 1:2 p6ah@idd sb@umUsodstte 8RSk A aEke Wéh{%m sdfiuhne invention,
an article of manufacture 1s provided I ch contains the dprug product and
pr ef er abl yplgrsphatd dibasinethydrowsoAsinfinistraticn afame SPAAYHI PhdilRdesemnte dmvent i on

further proavl get hqds for treating i mune 30 system di seases apd

t ol erance Eﬁggﬁt d?{olﬁlae%?jﬂ?sr‘?ieﬁf‘@’tafeﬂb%ttl‘?’é’ emaxials oidyertilized IBYBRERL] ons of

t he i nvent {88 vi : 0 ®l1 presents the
nucl eot i de seqnlgﬁc?gg%gEQ I DE%Wﬁlsgyg%%ﬁ%%@néeﬁ g)%@i WHRB)EPSIset te
for a XOTLAdselvjalmohteos|seerilé)lveittes praservatbvet fiee, Aiphdizae powaaIREARSHLBER | D

NO 2) encodeg Eré t ﬁ nuclei¢c acid. CTLA4-1g nol ecul es that can be 5produced
fromthis W§pddekefshe supplied sterile,BpgiereostasiceWater forinigrting (HWFBNISB aci d

i o . - D,NQ.2, . (ii),26- 382 SEQ ID
Novo. (1 Dy oBSRES fokyiedtlh RaS TR NEE st sha BFloeR Plidg,
opt i onal | ywithth pPBef3B2 +df.3 GRihDgNG Bg ecBherc¥pt) 4@Brp3BAdb], 6@t Rd2. The

expression cassette conprises the followi ng regions: (a) an costatin M
signal seqiénceMEHRMEBUNEEs 11-88 of SEQ ID 10 NO 1; amino acids 1-26 of

SEQ | NG sl b | d i f h [LA4 ucleotid

S0 b3 or BRI D) MEEADES FELioA S3UBL s NGHP, o MRS . mod 1 ed

portion ofpdvier fatiAmalegbud inG @RSt HBHoWﬁgr&ﬂ)nﬁtﬁ‘Mﬁb@%&Q@Srnﬂ@fdst&hgg’vﬁtfer SEQ I D
e In

NO 1; am po_acids 152-383 of SEQ ID NO 2), including a nodifi ge
regi on ( nuler BuestigrsUaB4ths ssuliing Sty s|appri®imatelysh?. achsingte-dss24466 of SEQ | D

15 NG 2), i fd s n_ | CcH2 d i id 09- 838 of SEQ ID
NG 1 o ronit A0l DR Y Shn RSN S ol 48 TE G dommi 1
(nucl eot i dasnddbic b3&8nafhoSERtd, Prdiohdra@Mhitls 2Gh JSibadtd s&ﬁéfngﬁ@@%el D NO 2).

00301FI G 2_depicts a nucl eotide(SEQ I D NG 3) and am no acl D NO 4)
sequer®e dhhydrataaNe poseAgd%es|age prebend know as " L104EA29YI 8" and "LEA29Y") 20
conprisin ign eptide; a nutated extracellul ar domain of CTLA4
starting g{) 611n@t hi ?ﬁfrpﬁ%gﬁlf’ﬂ%@éql{a PTQUpIIy gé’mf]i“ﬁij%%’f thg &isatment obigrgung

posi tion fi@fder9hssdtiaichivith AhadaAL ROSIL L @ qgRding at aspartic
acid at posi tiez)rn S-®F1124; and an |ag£5r1‘[é"§i"2‘;r?_‘p‘§@g$gﬁ%£ 335@4 depict a

nucl eot i deZEMAPAK no aci d sequence, respectively, of L104EA29Y1lg conpri sing
a signal ggg{é de; g gut ated extracel |l ubar domain of CTLA4 25 starting at
net hi oni n lposihe 8reproduch SIMAH T afNewastis)t is@ stesilellyaphibisste tihach +150, or
startbhgg gt ;&g il +2 -endi at -aspartic acid at position
+150; and an g Fggiﬁﬁ.&?@%%ﬁ%%g# Vg\l}g&feﬁﬁlgﬂf&?&de@irﬂgsequence of
resi dues: sfre)gtR6-Fa8B 10imSEal ¢datdikd 10 mgibadilizfnAS3. AT mSEObRANG 4, (i)
27-383 of SEQID NGO 4 or (iv) 27- 382 of SEQ I D NO 4, or optionally (v)
25-382 of PSESHIPD Pyosphate 0.304ng dpgdizgshysirogd rbesphap: (Nahytirous), 0.80 mg

DETAI LED THE | NVENTI ON | 0031 utiljzed herein: [0032] A
"stabl e" PE@%UE{ g@@r\%’gm& u&“’ﬁ?’%‘g% "i‘%mgﬁlegﬁﬁ?o\mgé “PRelCfLA4l g nol ecul e
therein ese@ntfitatddyin D6t @i FEStefife WS tahjeaish, SleTesal 2@&%%1@0&;1 d
integrity 5 upon storage. Stability of the CTLA4Ig nol ecul e formul ati ons

can bé0ne28ungbasiixigebet bmgnaopdasic potassinmtphosgiate 0199dng divedipar i ods. For
exanpl e, i ncrease. i.n, aqgregate fornmatj.on | ] owi ng | yophilization and
st o?gge i Z&céﬂrc])@?rhﬁﬁ%sgp%tﬁ (zfr%‘g'dfoﬂg)f iﬁlﬂ’i‘% Wdé‘l’m Lﬁ&%‘ﬁﬂh%q %géﬁcrpeq%mmgg mol ecul e

formulation. In addition to aggregate fornmation, retention of original
clarity, color and odor throughout shelf |ife are indicators utilized 10 to
nonitor stability of CTLA4lg nol ecul e-gol uti ons. HWV species are multiners
(i.e. tetraners, hexanmers, etc), which have a hi gher nol ecul ar wei ght than
CTLA4l g nol ecul e dialers. Typically a "stable" drug product nay be one
wherein the increase in aggregation, as neasured by an increase in the
percent age of high nol ecul ar wei ght species gg@mwv, is |l ess than about 5%




25 Gel (r) G3000SWKL (300mm x 7.8mm and TSK Cel (r) 630005WKL (40mm x 6. Onm)
~colums (Tosoh Bi oscience, Mntgonery, PA) in tandem Sanples at 10 ng/m
(20pl1 aliquot) are separated using a nobile phase consisting of 0.2 M

K H2PO4, 0.9% NaCl, pH 6.8, at a flowrate of 1.0 m/mn. Sanples are

nonji tored at an absorbance of 280 nmusing Water's 2487 Dual Wavel ength

mn 1.0 mriehMEaeRe R b e RURRERE. B ARl VaBh ko Tisetiom o

speci es calusb.ateprebyrvatives didaddede HWV peak area by the total peak area.
100341A "reconstituted" fo{grrul ation is one which has been prepared by

di ssol vi ng (801 ophZENAGRA X ofRedhatliaboratomies)y 2 8 mpgdHus, is anppled asdeteat,hat t he
CTLA4l g nol le| e k’% di ssol ve(g {ﬂntﬁ:[éfﬂTe r%consti tuted fornulation. The
reconst i t utSa P SPIIICET FOBRCT @t 1or futes dilpiion andrintayragus adiminitetipmtiash (1 V)
to a pati enhilliltensetEN A HR3H (ol r oyl ation, s one which
has essentially the sarrgAgis@frrct())?igac pré?s%ggga%gﬂﬁh%%%g&@gés&lp}s%oqhgg?}éate

f or mul at i onsonwibasic gemehwlrity, hiamg sadivosphosplaatpdibasichepthliydmtabrging250 to 350
mOsnol / KgH20,. The .term "hypertonjic" is used to describe a fornulation with
an osnotic Sﬁg‘élgb%’#l%" 8\;&‘%5 RAYsPPats $HetndondnePntais dydrriloty agider sedinmasur ed

using a Vaﬁﬂlﬁr&f&%ﬁ‘daﬁsﬂﬁe. Plecbféﬂﬁ?\?dﬁ} sd YRR O3 TONRLEr . 10for exanpl e.

100361The térm "buffering agent™ reflers to one or nore conponents that when
added to arf0@tf)eouSTEAKIY inoteciiles alibréert o/ifArDEClostifalasioh Bl iHIbABR RSt
vari ati 8”5#13%%_' when adding acid or alkali, or upon dilution wth a

10 Bt igragtaotp nigseiatce CHlAes molachlss earcpiovisie atberdpeiticaisnat e,

sol vent
carbonat e, (i er: d ke, i. i.ch case odi,.um potassi um
or ammoni unf18 1; lr(l)r%g&geasﬁwglfgr({}%eag%’ %‘%ﬂﬁa é}?eiugir?.to“?ﬁ%g‘?'i%fl]aﬁmw ‘?’%‘)rgeréubst ance
that yi el dasdogthtcgeith paftsransplagidgens sol ution. A "pharmaceutically
accept abl e acid" includes inorganic and organi ¢ acids which are non toxic

at the cond®Md at i Gheraifcr raeddera stablpdrftshtivheynvamient formulbaomesctoniBBRARL A

"base" is e th ields droxyl ions.in aqueous sol ution.
20" Phar rracé%t}fli%ggé?r{;;)q%:gz:egg@%%‘fagmﬁrétsogmmuﬂgF‘XP&‘@“ﬁﬁBFdﬁésni c and organi ¢ bases
whi ch age non-toxic at the concentration and nmanner in which they are

formul ated. 100391A "lyoprotectant” is a nolecul e which, when conbined with
a protein of interest, prevdiM¥MARYQEIIEE INVENEKINand/ or physi cal

instabilit th rotein. upon |yophiljizatjon apd subsequent storage.
25100401A X%‘?Zfé’ier\?]é% WSSGPE‘“&EH%O&I?/{PE‘BH%%OW’B grsiop feptug %rm%‘t%ﬁmagd may
be opti Ona|dis¥as%§!dﬁf¢dhﬁni§tféﬂn%§fﬂbﬂtﬁédt m/@ﬁ% Rlofecultl ewRidbl il of a

preservative may, for exanp faCilitate the production of a nmulti-use
(mul ti pl e- ddecples ondiii-paesitove. celixdhprlsinbibifig entogealoupBIsasieaileyfomi ncl ude
oct adegy! di het h | Lum.chl ori de, hexamnet honi um chl ori de,

benzal g%ni E%’]%éﬁ%fﬁ‘géz?gg@?gr% G‘Felgo al kyl benzyl di net hyl anmoni um

chl ori des jou2di chrichgoglikdd BRRYURSoREAht ARYREHRAL SR 35*1512 nd

benzet honi t[Jm chlori de?o%h'her types -%f pr eser{l/g({;}?z\:/dgn I ncﬁ]tLJé e %? mat i c

al cohol s sushecale ipheroght ritin gf atdeedt hdprotkinab tyipedtectattk Mihe propabreaianssich as
met hyl or Br%) |. par aben, cg,{teea%m)é,, resorci nol, cycl ohexanol, 3pentanol,
and m cres8i® ’%@M‘i@% WRIFHEE isgcghayides,post erederably sugrgeeimnaltessnt ai ni ng
bot h a hydmaphebhsi 80 fdnali6s nhy: ng ' ophi | ic portion
(e.g.,car boxyll%gndzcar boxyllat gﬂzg/ga?ﬁ&%s p?@%él?% %@Bgﬁeﬁoﬁgg%@p%{l&a%d to the
formul 3 i osdeaéd frtwe theig mbhostingSifibluffetiagagens) birfdet s Bhlkuftadentstah

fornmul ati ons of the present invention include, but are not lIimted to,

pol ysor bat BES{¥aeSno| ysor bates 20 or 80); pol oxamers (e.g. pol oxamer

188); sor bijapy estigr ' iwes. Triten. sodiumlaurel sulfate;

sodi um oct §/| g‘ ycgfs%icg‘é@?g%rggﬁe?&gﬁy%as 0y-lslnt E,)Pﬁulcﬁogf: 8§/Flmt°%?ruseh’1 Tor

st ear yl - subthbibiestaai ofehe lyapliiliked dray brodtuyd is in 4 Weigh@tR| of aPleast 1:2 protein

stearyl -sarcosine; linoleyl-, nyristyl-, or cetyl-betaine; |auram dopropyl -
cocam dopr Bpiperose py maltessnPigbprtdpin a weight fasip afifigopt 8y Il :5, prpimiodmpraspy | -, or

i sost am Y, tal . g.. .l aureankdo yl ), . myristam dopropyl -,

pal mi capr opy T AEhBR A ARLL B OGPFERR] PR YapilsRt Rt hy

cocoyl -, osuctdssodi um et hyl ol eyl -taurate; and the MONAQUATTm series (Mna
I ndustries, 15Inc., Paterson, N. J.), polyethylene glycol, polypropyl

gl ycol, and copol yners of ethylene and propyl ene glycol (e.g., Pluronics,
PF68 etc.). [0042] A "drug substance"” refers to the starting materi al
utilized in formulation of the final dPug product. Typical CTLA4lg drug
subst ance conposition conprises a protein concentration from20 ng/ mn
to 60 ng/m, pHfrom7 to 8 and %MV 20 species of < 5%

SR Dl




100431A "fornul ated bul k solution” refers to the final forrmulation prior to
filling of the container such as the formulated solution prior to filling
the vials for Iyophilization, or the fornmulated solution prior to filling
the syringe for SCinjection. 100441A "drug product” refers to the final
formul ati on packaged in a container 25which may be reconstituted before
use, such ith | yophi lized drug product; diluted further before use,
such as wi ﬁzﬁl | i JEPF&“E‘?‘WGBF%@@@WMMH ofi the ghvgstiorscorgprites s wi th a SC
sol ution drygaRILAHRE T erns. " CTLA4-1 g or ' CTLAA- nol ecul e" or
"CTLA4l g nD ecul[ggrﬂ arlclaleEggéﬂteﬁpg?%ﬁgﬁgté%rb?@t?%?ﬁglQOeIflg/FnciEB Ca"‘b 180 n

mol ecul e thih acogprat sebilisinglleass pﬁefé’r@bl?%' proeit &Hl%erh?a\(éolngfat feddtAd

extracel lul ar donmain or portion thereof and an i mmunogl obul i n const ant

region or Por@whin ¢epbingtionheites sugee et $tabhilizing dewelsnireadadueeus canierogl obul i n

constant rggi i 1.d-t or tant or nodjfied, and -10-

nmanmal i%an, | n%%ﬁdilgﬁégﬁr&m ﬁngr‘%ﬁ@ﬂﬁt.‘o %aé???éf i}ﬁe‘d?rf’[fé“ a8l bher conprise

addi ti Ona|StﬂﬁM@ﬁﬁp@wﬁﬂilﬁ§mplﬁKg kel Ao R n® Gl fer GR4h tﬂLtS\thrcﬁfrﬁ#égﬁﬂthl timer
Fs.

forms of the polypeptide, such as diners, tetranmers, and hexa

CTLA4- | g niBlasgssositatnigsirable apaishialé fiyi addiinigtrationGH8 S Casysihge. ThB&igar

5[0046]The1 termGB7-.1" refers to C%Olﬂ the term"B7-2" refers CD86; and the

term "B7" i BFA7EOY SigeIdss, nashpreferatly segsass: aﬂ]@ Eofpmulatios mayralso B7- 1- 1 g"

or "B7-11om#fs8bie bOmEEEHFthde rd R4 -F2mdh G-, " Bl-219" -refers

CD86-1g. ~10047]In one o thcorh , eb%%?’ﬁﬁ%é-fg’r‘% st f%‘sg%égg{ B ccul

havi nd 0t heagemtsnurfactats seglueeeevatives. esi dues: (i) 26-383 of SEQ ID NO 2, (ii)

26- 382 of[ | D é? NO. 2, gkbi) 27-383 of SEQ ID NO 2, or (iv) 27-382 of

IS[E)Q NIO D2Noi J<Yr o ?%ﬁeféﬂ FPOQ ‘)“CQtS»t@S?mQPmSIEfQUPIDSme@l for steb/nh;a;m-qfss of ggg
2. i [ rred.to herein as

1D NO 2 menare T Il N MR RALAL & S B AR LA L deEiihese” seq

| D NO 2 nnowse, prefemblyiimaniaight ratiscbf frbiatl : 1 181 : SGaeRin@tsubise, Gadtel NCl ude,

for exanpl e: %’Hy,and (i); (1) ._.and 5ii ; (i) and 15(iii); (i) and (iv); (i)

and (v); (Ar§te l(lxﬁi‘y?lg%til‘ﬁt)loaﬁ%bocli')l; profepn gmepcrase) ; (i) and (iv); (ii)

and (v, (hisiand 1) (o0 diii): (hi) and (V) {1 1] nd (v); (hi)

and (3%5); [??2\/5)] angﬁé(/!l%l? deﬂlTll\llLilatgﬁldo fgtb ")VFW\Q/ “%‘W‘W% Bhfe ?C‘&A%ﬂg)dn%we(v) and

(vi); andat gpigteimdndentrptionl bt @edi 20 RighAL indlofMinARARNINAL sAsacan al so

associate with each other to formtetramer CTLA4lI8 nol ecul’'es. These
nmonoirer s, SHROHEIRS leyesrrapisrablysaideast Bemefm) ini qparbination with 2 efger ated 20 to

her ei " : . ins" . teins "havi. SEQ 1D NQ 2
sequence: SRRl VR ah @0 FarSl BB e PSS HR a0t  ed on
May 31, 19@dbt il tphotbineo AR TR supes Selcrabl @ dfetch8SadsOmobAF R ably 0801

Uni versity Blvd., Mnassas, VA 20110-2209 under the provi'sions ‘of the
Budap&lt Freass Thedumudirmalation soraliadconte ane essioonofthabenpAkaE 68629; a
Chi nese . cell..line expressing CTLA4l g as shown in SEQ
D N 2w oSl SO 1o he ST e e e R RESeT G Buber

CRL- 10762)00 ut Inl dez:@ich g RlirAentHIRd "ofk i roteins.
[0048] I n gnezﬁrybodi ment , CTLA4-L1’04£g@§tloggSﬁégﬁ%s%ﬁlésﬁﬁ%%%ﬁgggprAZQY' or
" L104EA29the liquid drugenmeduct il ihy wesiglitmetér efiatflesst dn poteinstosusioss, Ipgeferably30
structur ei&gwce:;rA 4-1 %ﬁl eiiLilte € shown in SEQ ID NO 1. L104EA29Y-1g has
the funct FbRZCEN FAHQOL T 42 tBiln PGt Peusrase: megiprsteabhupaivasitas and the
Fe dop®i nratfo drumBat 1:0pHNGd @ bktrbde. of the 1gGL class. Two amino acid

nodi fications, - 11 - leucine to glutamc acid at position 104 (L1 04E),
which is P onlinkBOthef erBkGimbniNG tRe irneatial, aniafrld 6f hyfufsdtie i@t posi tion

29 (A29Y), which i.s positign 55 of SEQ ID NO 2, were nade in the B7 binding
regi on of pf%éé%'ﬂlﬂﬁh g‘BﬁﬁPﬁaW@srb%ﬂ@le?teanﬂ Prefgrhbayovideonsmatioss f@ isnd 4

depi ct a gucl eotide and am no aci d sequence, 5respectively, of LI O4EA29Y1g
conprising a signal peptide; a nmutated extracellular domai n of CTLA4
starting §8028pt hiTiri preseat investidn fartherdpfonidds RRHoBg ftreaRRihanaci d at

posi t%(?n +150, or starting at alanine at position +26 and ending at

aspart c S0 diseisssrd wieranosdndugtian by adginisigiingithe O AHg otileqld | O4EA29Y- | g
was deposi 2000, with the American Type Culture Collection
(ATCO) ung@%ﬁ{gn%gﬂgreg&e&ag%s of the Budapest Treaty. It has been accorded
ATCC accessi on nunber PTA-2104. L104EA29Y-1g is further described in U S.
patent 7,094,874, issued on August 22, 2006, and in WO 01/923337 A2, which
are incorporated by reference herein-dé-their entireties. [0049] Expression
of L104EA29Y1g in manmalian cells can result in the 15 production of N and
C termnal variants, such that the proteins. produced can have the am no
acid sequence of residues: (i) 26-383 of SEQID 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

= N P~ P~ ey g— g~ ~ P~~~ P




nol ecul es. These nononers, diners, tetraners and other nultinmers can be
referred to herein as" SEQ ID NGO 4 proteins" or proteins "having a SEQ ID
NO 4 sequence". As utilized herein "Belatacept” refers to SEQ ID NO 4
proteins. 30 CTLA4-1g Monomers and Multinmers [0050] CTLA4-1g nol ecul es can
i nclude, for exanple, CTLA4-1g proteins in nmononer, dinmer, triner,
tetramer, pentaner, hexaner. or other nmultineric forns. - 12- CTLA4-1g

mol ecul es can conpri se BREEEDESCRIEINON QF A HE DRAWINGS ext racel | ul ar
domai n of an i i, canst an i ) Ad- | | ecul es
can have V\n'ql-é;b-typegg?’nln%%?&gggg&ei%%@se,sggoerncgisal?g?fgmlﬁ ?B%‘f)‘geg? 8 the
CTLA4 ext r axptdssibacasdenafon a @ A OBLEBUAISH sEONS 1Rt afn& L1 S|HRACeS.

CTLA4-19g 5Snpnoners, alone, or in dinmer, tetramer or other nultimer form
can be gl ydSEQR R NE:2)roosled by thonecleinpeidi GEhnd- zmiredubasghaticon bpr ovi des

popul at izon - ul es that ve at |east. a _certain percentage
of di melr5 0 rgélﬁgr{ lﬁ% Ht}’?srr%?’ &e%%ﬁgg?ﬁs (e ing eé%(oi?f‘b‘ke‘é?’ai”ﬂg therameiasid provi des
CTLA4- | g nokeeikeoprpidues: (19n6-38Baf SRLEITINE &) b 1y 97%
98% 99% or@gdg. 58/0 CTLA4- Im di mers. IQEI one 1’3 l)err%gg% ﬁg%%?qtéﬁﬁgoi%gg%hti on

provi des a ZZTi8RefiSFEQHP MQULor pivp26-382 oASEQLD NOp i epttorfallp (v)A5e382 F5% t 0
about 99. 59 -1l g diner fr t 5% to about 5% of CTLA4-1g

t et raner. Iérﬂk@ﬁée'rg’ %Aﬁnﬁ&sﬁéﬂtqf S%{aeﬂg%ﬁ%lﬁ’ éf)’r‘Bfeéﬁ‘BP éasﬁﬁtﬁ%ﬂ%‘?ﬁrtﬁﬁs B6npri ses
about 98 %fgfé%gl%% 0 an@Bebtatin R4 I AGqledcd GﬁlEl%HﬁéesalngSa&%ﬁC%gDS%

CTLAA4- | 8 mononer. )05211 n one enbodinment, the invention provi a
popul atlPon NP: CRmide hgdnbi26 ofi SEQ WhBe2)n (h)he cptpedlatar dombih chagtaant i al |y

ol scul es  SanALrERIERRTes oM ol B SN i gelisPacel s SHAMDNGEN oos
than 1% 0.8§% meaifidd p¥eh JTRRONES s Ié_l@ JXQQ§§]rE@ORErﬁJCF%J\%§g§ A0t ﬁgto*}e
LA4- ecul es e

i nvention provides a popul ati on of 1g no erern
popul at i on SES HuNEY: dnuinaio acidsr 68-388 oEBEQHD O, iidmlise 4 hadifadaiha ger t han

di mers, such .as te}rarrer , ﬂ)%xaf rs, etc. Substantially free of LA4- Ig
mul ti mer nOfERY(RE ePHﬁi‘Jgge‘*%“f P gﬁ%ﬁ%i@%ﬁ qepepcids 132-3bpaf BEQIR of CTLA4- I g
nol ecul ¢s ; : Y1159 9 9 9 . B9 % of
CrLAa- 1 20mi i e unEE R bR ChP o (ridheortdty B o oD b URSR et . o
CTLA4- | g nemimezcidol Fe2ilteofchiQ Haw):2f,and @hamahegGt e13adbnmen aficthosaguence

f: (i) 26- | 12, (ii).26-382 of SEQIDNO 2 (iii) 27-383 of
gEQ I(:Z)) NO §?§‘§99§ ngg@ﬂgé‘é'\glé mgzltquwﬁ N&3z8,30<zfr SBﬁStIDcM@IZl)y E'v')' )25- 382 .of OSEQ
I D NO. 2, i) 2 . i , i et t
compri of ng 1960, P2 dertly Sl bl o 1N, B R eI, G

cells, the smdmnfmAMﬂomEAzﬁ‘mlg‘(a&s@kﬁﬁﬁ@ﬁ“Lh@ﬂEAQQYl‘%’ta@lﬁﬁ‘iL!E%§9W no acid

r esi dug of nethionine (residue 27 of SEQ ID NO 2), which corresponds to the
- 130 CPIEPHFiRgGE SERRRSPHERE Patated satraseliniar dompimeofHikTed €aHtINg at However |

because SE i nc - 1 codi ng.sequence far an, Oncostatin M
Si gnal Sequgeéﬁ}?gm%l t;j'tc}?(J gﬁﬁndﬂsir%%ﬁggmgga? 445 %“i@%oﬂtﬁontﬂg‘l’e‘?{ﬁ?a&%ﬁ prot ein
from SEQ | Blahideht positi@i -AlSarerdiypos tagdadrinc Mi@hgmhioﬁaqqap&ﬁ} anﬁ@%g%ﬂ.nm

sequence ig_cleaved fromthe Sexpressed protein during the process of
protein exégg I} NEW3 tard 4dgpishn aselfotisie and @mang and seduende, tdspeatiably, oBut

cl eavage c i term nal ,variants uch as .cl eavage b n am no
acid resi dgzg‘{%‘?%lé ngl'y_(l trsglglr% & ﬁlbp ?pﬁldg’_na N—hfaZ? '%gelg‘flar?]@gig“lfh%feéﬂgf f‘_. e,

the "A®& vatmitaptdt nettionibe k¥R RioAM 2Tand Ching 46 AR 2 :ﬁ;ﬂ:gsiaén (5¢Wting in
an N-termnus_of residue 2, i.e., the "Met-Ala variant”), as opposed to 10

cl eavage bEPHBER! alaniwe ahpositiore’sd Ganslsendgigan dspRivtiq acad at oistiigni+ SAnarkk-dner ni nus
of residue . For | t he t-Al.a variant can. be present in a

m xture of I%'jf: é&ﬂ ?1‘82%%?%‘6{9% Célg%ﬁf’e Sng ggid é?‘ﬂi‘ef‘??eor}ﬂ?%d‘\‘ﬁé'r ht-38%01 pe
present i NSBQUDMOIE (VY 2653879 SE QULRT 2 0 AGdi tion,

t he expressed protei r(IﬁJ;rom SEQ I%IDNgl.Iquég?\i?%?ggﬁ?fgggﬁnDﬁgAv%ﬂf‘é%?s due to
i nconpl et e3%4 @g%%@iIHQ\JO-’ﬂher eptmaelty 0aR6-382 of SEEY I NGs4,is (Vipesgisgoifne at

resi du 38§ @fl %g& DNO2. In a mxturé of CTLA4-1g nol ecul es, nononers
havi ng y5|% Qt he C-termnus (residue 383 of SEQ ID NO 2) can be
present, for exanple, at about 4-5% 10055]A CTLA4-1g nononer nol ecul e can
conprise an extracel lular domain of human CTLA4. In one enbodi nent, the
extracel lul ar donmain can conprise the 20 nucl eoti de sequence of nucl eoti des
89-463 of SEQ ID NO 1 that code for amino acids 27-151 of SEQ ID NO 2. In
anot her enbodi nent, the extracellul ar -domai n can conpri se nutant sequences
of human CTLA4. In another enbodi nent, the extracellul ar domain can

conpri se nucl eoti de changes to nucl eoti des 89-463 of SEQ ID NGO 1 such that
conservative am no acid changes are made. In another 25 enbodinent, the
extracel | ul ar domain can conprise a nucleotide sequence that is at |east

— e~ Y~~~ Y~ -~ Y~~~ Y~ - Y~~~ o~ — o~ s Y~ o~




human i mmunogl obulin. This constant region can be a portion of a constant
region; 30 this constant region can have a wi |l d-type or mutant sequence.
The constant region can be fromhuman 1gd, 1g&, 119G, 1g, IgM 1gA,

| gA2, 1gD or IgE. The constant region can be froma |ight chain or a heavy
chai n of an inmmunogl obulin. Were the constant region is froman 1gG |gDh,
or 1 gA nolecule, the ant region can - conprise one or nore of the

fol | owi ng const ant r@é?ﬁghd%ﬁﬂ? CREPTION OF AHGENVENTIQN CH3. \Were the
constant ra@sep i SA L9MeL) . IgE, the constant region can conprise one or
nor e of thgm:‘o | owm nlé cc?nslt&é%g' region domains: CL, CH, CH2, 5CH3, or Ca4.
I'n one enbfidaknt A titebledfginalitioh @8 AT ot Wi S/ Hth @k M Lgonst ant
regi on donai &S%{erom 119G 19D, 1gA |§%%r | gE. 1660571I n@%ne éé€I di ment, a
CTLA4-1 g nBR thypiacssatiadypataineits physisd] 4ndechetmicah ntabiGL afd mEgrityegi on

(nucl eofid - f1: I ; _am no .acids 152- 166 of SEQ I D NO 2)
wherein th sf’gs%ﬁg%%é e '%(npéheg%éﬂdo’\‘r“és‘?‘g]ﬁg CI@B}“?%@?,S cahbe messused a0 SEQ | D
NO 2 have ietefcdapgbareledaiid aays tiflePRAoM, 85EManidle LG, 4L YPe sequence.
1005811 n one enbodi nent, a CTLA4-I9; r?nqﬁo(r)rer nﬁ%uﬁi% agg?r%}d?‘!ilsgég a nodified

human | gGl28grgBaledigimaptiamie lawing InophilietiGhiand ewipe if bbindroatirtberstymeyn | 9GlL
CH2 domain i -n i,Ldes 509-838 of SEQ ID NO 1 and am no aci'ds

To7- 276 or LA PBREGTEMEReReH: foittions Ruadkiion Heemepsrmiorutonies

839- 1159 ofetentith bPodSnNQIki ] i %1 - of SEQ.ID NO.2).

[ 0059] I n one erybodiﬂrr%.ﬁt , a t%ruéhﬁ%g%ggﬁcecu gég%tgggll%g ?%rﬁl%ﬁag?ﬁsé’é‘@%norrers
havi nd0a sequenive sishiditinof GTBAYIgmeleoule BDlutiony, FVIMEH8i % ar8muPimSsOf t he

U S. pate t No. 7 Oﬁg’ 874, iSSl@g on August 22, 2006 and in U S. patent
appl i cat i oS SUBTTEHSTRREISPEG), iMdueh kayerdigisy ovieusa wrchitan SPDA4R022787,

whi ch ar e fhgleehy dgRiHc of inits entirety. [0060]In one
enbodi nent, a CTLA4-rI§]g(P§I}2'?EEl§IrE§gSrtmn%I(g{égi)goraglgtr%wéeegnet erﬁ’é‘i‘%g’ a4 di mer s

of  CTLAG- lig apeteggtiapt smsssumilinginineeaie iphoiReRiialS I A0NSlelial »bgggol | owi ng
am no acid se%u%w | 2%—383 of SEQ 1D NO 2, (ii) 26-382 of | D
NO 2, (iii P9 )»gtgﬁ% anepout Sty ad prpfepabl BB2s thian SEGHtI3D6,NER, ther
optional | y ; i N 2, ,OL i),25-383 of SEQ I D NO 2.
Each nenbe?&fé‘%lat?(ﬁle%%ﬁ%?%tg ff)(?ll/E 38%5?%\%35 %rrefeﬁé%rthie Dapplagiussd 4912 ) i nked t o
t he ot her preddsecompnits 1dse tHanabpai 259 HMWp)é@i@Qtﬂré%@ﬁbgﬂ@sngE}L%\ﬁ%?%t ly

uc

associ at e%h one another thereby formng a tetraner. tetramer
mol ecul es SRESHS1 BOrsTPrRierbinlgss Barasmt d PY%ADBBY spei&] ot pretiirfedr

embodi mentess ShGLbLEL § | es can bind to CD80 or 30CD86 with an
avidity thﬁiastS I'S atﬁﬁte%@ﬁ%ﬁ%gﬁggr eater than the binding avidity of a
CTLA4-1g d0088] (wihiseonsmenaiserhad eMmesikics B capave, A L fh sequences)
to CDS& or CD86,. In another enbodi nent, %Elgh tetrane%ﬂ]r%moe{&glgﬁégbeian ‘bind to
CD80 BEREERIGH PYsian exalusion shromatographu(SEERIEQ sémkdegnekteles bisen t he

bi ndi g i di f. wild-type CTLA4 to CDBO or CDB6. Such

greater adt Sy EEHoEHH? isbafuiols MiaTRE vl ekl oolesu eschummine

di sor der s onindlusioness tii HERBEISs aﬁgxqwdgb(ﬁéléﬁgihowthé E'olpﬁ’. i‘I‘h‘aQ’ greater or
g e ’

i nproved avidity can produce the result of er potency of’ a 5 drug. For

exanpl e, ESPREPRfsieases asonyoetian ofirobomplengihn CTTAAS nhled1dé SAMES Meyl d have

a hi gher L th e hi tency than the sane anmount” of a

t her apeut ?éék 8%%@%?‘?%%%%‘.%‘@“@@%-@(g‘?%ﬁﬁ’d%éfqrd,l MAg savipeed withddikeent |

such 2%t r aeth GRe0SWKe Y3 00fmhay Sl i8R Ao GIRDYBKERGE, NI DI tion on T
g Uy X\%o e

cell proliferation as conpared to a CILA4- Homers have one
of the ab®fEmrohennoEsiseh Bagcience dontgaman®Aein t@deadisaRples a8 4G tetraner
nmol ecul es %ﬂ’ﬂl(gﬁvle at Least a 2- fold greater inhibition on T cell
proliferalfon 4sh c%}'r%’g ) YBaLate ysing 3 Hebierphrge sensissing of 020U6RHIP Q4| |
prolifer a(o_D%’lNg@p’ 613 i a ays _known.in the art. For
exampl e, one of tgmﬁ%ﬁ?&??ﬁ?’ﬁ@gg‘s?g@@ag@e’r@m&f‘aﬁl A5y ation is to
15st i nul atbsorbaged ¢1s280iran asing Feéaterds 248D W sveldhot ORI RS iR @nd to
measug;oe, f(s){? eﬁggﬁgm the incorporation of titrated thym dine QSH- TdR) in
prol iterattigs 1% SBFCIERes AfBlgREoEmE pf 310i miest t.8Ineias diachyegiris! i f er at i ng
T cells it LoRLb t fiect of CTLAA- I | ecul es upon T
cel | acti va(:{tgfegﬁi fg?%ge?(;llﬁlhgretpgp %Pgéh @geﬁﬁﬁ%%wcﬁé cﬂﬁ@?@&’d@‘?‘é%@%lme

af fini ty BMW peak #vta by thentoest pbak dréa.t he strength of binding of the nolecule
to a single ligand, including CD80, CD86, or CD80lg or CD86lg fusion
proteins. The affinity of CTLA4-1g toS8l-igands can be neasured by using, for
exanpl e, binding interaction analysis (BIA) based on surface pl asnon

techni que. Aside from neasuring binding strength, it permts real tine
determ nation of binding kinetics, 25such as association and di ssoci ation
rate constants. A sensor chip, consisting.of a glass slide coated with a



close to the reactive side of the sensor, which in turn is directly
correlated to the - 16 - concentration of dissolved material in the
medium. It is subsequently analyzed with the aid of a conputer. 10064]In
one enbodi nent, CTLA4-1g binding experinments can be perforned by surface
pl asnon resonance (SPR) on a Bl Acore instrunent (Bl Acore AG Uppsala, 5

Sweden) . 4-19g can be coval.ently coupled by pripary am ne groups to a
car boxy neﬂ§¢%14t] ed é‘ei??oéaﬁtl r ?%T‘?}ﬁat’e?nBF ﬂE%ngcé‘é}% Beerngepared ber eby

i mobi i zi RgssEilifMa 1y8phi®izEd OF 1 i j nt jiconst ant
regi on anti bgdy can }%g Iugedﬁ)tr%%i&%ngr%g?ﬁ g%ue@ﬁ%rjg%gﬂxﬁ% teh%{tf]flu%zggt he sensor
surface vi andlhel¢ g dissatyedn the Thamstfuter fprihilgand Tharecoasttatdtformtigighi p to

measur e CTLA4-_IB gfindi ng to the ligands. 10 Affinity neasurenents can be
per f or ned, '§ YHtaBledRpindravepoug adwinigeopdIN)da agatienip fieed thereef al ., J. Exp.

Med. (1997) (31,393 3 The hdi.ty of CILA4-1g nol ecul.es can
al so begnezggﬂsgﬁd. )&3. | {(élq%afﬁﬁgglggé? #noélg\aéhé&}} %aes essfjer%“fi@ gae%gmepﬂgogq rengt h

of bi ndi ng podssires hoinas bloed. Botoar] fosmbiatieneAnehbally Ahvdad sl Si tes.
Avidity is distinct fromaffininty which is the strength of 15bi nding one

site on a PHSeWEIfEM abqut 259 {3 imOsmolKgH 26k Ty toou iiypsstovintrused ti gher

avidity of - an lead to incre d.pot en f inhibiton by
CTLA4- .| gd% @gﬁlfggmghg%%gﬁlag&srg tﬁ‘f BIFA T o Ogﬁgﬁag@fﬁvrﬁ?‘? 5%98Avi dity can be
measur ed, figfto¥ianRinthe hyastiva Lﬁﬁig%&?bﬁ?reﬁgures&l ibéifrla@zﬁgtﬁé SSmed)
conpetitive inhibition assays, and b) elution assays. Tn both 019 t’hem t he

li gand1Ps denexém®lE-to a solid support. In the 20conpetitive inhibition

assay, CTLAWs cul es,are.then added in solution at a fixed

concent r at ﬁ@r#@t ggt}%h{éé _ WIbP_ e‘?’_}ge?egef‘i grﬁﬁﬁs R8O PO efRMRBIEE kAt 4theBns, and

the anmount a@ded tbgaraqums%muheﬂIid%ﬂéétosfﬁbie@t AP aSIBEH Ry att%ﬂg/?d Ko
ity. el ution

determ ned. The | ess |igand needed, the stronger the avi

assays, thevhengddidgiasidadddlii or wohudiluoon withtaesohalat. ainriddigioa ts paésphatt

equi libri ugh{.fa c/ aotrope or, denat ur anl% agent (e.(% 25i sot hi ocyanat e, urea,

or di et hyl SHHE) BFE ARREESGFPrier @rtonatm date aiesand;the ke iy phuch

CTLA4- 19/ | aRnsbditth S5 sk : ; = .esisting elution is

determ ned thereaft :PE Wi tlﬁpgrnar;lglﬁlgré%@i?ﬂgecﬁSg&%&ﬁé&g&g@i ty, the nore

chaot r opi c [M3&ht | 4nfieeded asubgthadegha yiddd Rydno gemaon inabuéots Adhutign. Ahe

relative ayidity of. gl het er ogene.ous rn'(i(t ure of CTLA4-1g nol ecul es can be

expr essed aghzi’Wéceé\?F Dt 3Ferpialis aglg ™ (Qlydes ippigani #nd organip acdnvhishiash of

el uting agepi txeesiafe E&c%}lyétﬁmiﬂgong;nn dﬂ% Ma?ﬂleglk%ahﬁh fg! ecul es. Refined

anal ysis of data can be perforned by determ ning per centaages of eluted

CTLA4- 1 g al0038] f eraffbasedicentbsahcothat vitlds hedrokytibmginagedus solufidn-  Met hods

for Pr éjuci‘ the CTLA4l g Mol ecul es of the Invention [0066] Expression of

CT LA4I§ nol}g}gqﬂ“é%e“@& hpaecepfable drsgey icludedrorpanic prdregayisbesesydueh dreequent | y

are represgnt efiby HaLsRERrald; adnﬁ%n%{nepf?l%}?lrcﬁ fhey lNEppRACIGr i @ may be a gram

positive or a gram negati ve. ‘prl calTy, gram neﬁafl vE'Bacteria such as E

col t are pfeHBe}redA “Bopriteadn? 3hirablesile aihish, Wh¥n 8bHBinb@ with@brotein of

[ 00671Sequences, described above, encoding CTLA4l g nol ecul es can be

i nserted i HGeH RFE¥EIEY Oliednesa shernigal @kimr@gsslﬁaj ifisiabaliityof Sequetstespann

prokaryot i léro@ﬁi'li&ﬁic'fh% s%ﬁse!élelelﬁ\%}]otra ohese vectors can include commonly used
S |

pr okaryoti ontrol sequen 10are defined herein to include

promot2s s {0BdO] r ans Cpiepdri @il RiahiagtitRat r@RickPRRYdMI Yitfoh A8 nPRYeAt Or, al ong
with ribosone binding site sequences, include such commonly Used pronoters
as the bet aptiopally to plesmifosmplatinaslkereianbhd additomeof(d meserptiventagy fosy st ens

(Chang, et _al (19471 tur 98: 1056 the tryptophan (trp) pronoter
system (Go%%&jéil?’ f%(ghte#é the p i%@ﬁ%orl\ﬁ%? Ié’iuﬁi'ﬁﬁ (Hglﬁtﬁégidog?)%wat&ﬁ’d the | anbda
derived PLE1&fplesof siteid pPis@QRGyds QSR Gotddc Rl i i ake et al.,
(1981) Nature 292: 1152%()3. [8068 Sucrsllexpr esé?ggﬂgfg%ft%*%&\%}’%hgﬁélgh} ncl ude

ori gi ns of ciHepdd, baxdnethemumsblaticalxngaliraniker chlorided(h nastuze bt a- | act amase or

That” oL CRRPRPEIERSISI R aa M s ot it ik Brotps are Bngroham " *°

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

-9-




20cel |l s carrying the plasm ds can be selected for when grown in the
presence of antibiotics, such as anpicillin or kanamycin. [0069] The
expression plasmd can be introduced into prokaryotic cells via a variety
of standard nethods, including but not limted to CaCl2-shock (Cohen,
(1972) Proc. Natl. Acad. Sci. USA 69:2110, and Sanbrook et al. (eds.),
"Mol ecul ar A oning: 25 A Laboratory Manual ", 2nd Edition, Cold Spring
Har bor Pr e @0MyuEgeeehplssueh ay phenpb pbivhandbenzy0dddiol, mllad paratamcachks h t he

practice o i i e ryptic cells are al sq suitable host cells.

Exanpl es o?nenel{}ﬁgt %? P]tcl&agge}ﬁns&}%%@%g5%505%90161%0%" il 3pepfrelnand wroresely or

i mort al i Zgad41y easA “§@f@tantSGGHAR e | &InEni ' F%aq&}orryces 30
an ST nfofdcRle c%!g T r{g?%@&éolgﬁﬁd& C

ponbe, and Pichia pastori's%, and plant cells. W cells
are exanpl BYUSR (afipatky! chain) end mhydrophilibpotimede.gscaiasdys andPedrbogidtar CHO
cells iqcl b are not .limted to,, D044 (Chasin, et la., 1986 Som

Cel|. Nbl eg‘%@ngéﬁf“ﬁ%‘%’-@ ,de‘? f@oti‘ﬁéwlaf@@?oéfhééh‘@rﬁlﬁﬂ-r Surfactants

36: 10901- 10888)e, fofte iKthd fOHEM s ¥ 1 ell line

(Cl ontech), (_:HS desi glnat ed Ecﬁg'én%%ggg%%e%&‘%ﬂ&%ﬁﬁ% Ulr)@,ar‘w(?tt shire, UK),
CHO cl one hmited, polys@baty &.g.Ipb)ysofbia@s 20an 803 podxhiers (€2NBYBxarhdD) -

CHO- KI / SF g@i n%{ted %% 3061607 (CAMR, 5 Salisbury, Wltshire, UK), and
RR- CHOK | ig’ﬁ Befs 8Hyesy Tritomrodigy) lawpl gsujfatepsediemiocty]  UK) .
I'llustrati RNt L LSvdngl ob v .ant.s ell .culture, or
cal | uszg,C c%l?%, séyall)lg%ri,ﬁginsgq r’?ﬁggle&& %&?&ngﬁﬁlog%gég%d?dréﬁdnﬂ”% “seeds are
al so alfcepliziiéyd- Or[ibéh?ﬁl}sl‘dmlsimieplixaﬂé}d-,W@M@Sc&ﬂ%iﬂ% 15kt o9 %@LGCU' es
descri bed above, can io | so be inserted into a vector designed f

expr essi ngt¥BMEpFORYLy liapearidopropyk axristamidoptapyt-, paimédapeanyllabor y el enent s
of the veg ; 1.Ng he, particul ar _eukaryotic host.

[0072] @méﬁtgﬁﬁgggﬁ?g%g)r%%ﬁeﬂg%ég% P%rpldgggf@ghclggn;tggncﬁ%ggy 7> expr essi on
vect or s i nulmdepprpytroeksstarsmtiopiopyl-dRRANBNERS: SR ' LI permal i an
cells such,as, 15 for exanple, CI?Npgrormt er ((:TQAI\/B \%@%ﬁﬁgﬁé a\’/lggn sarcona
virus (ASVISqA el ody)-tauetieanddhedvEaN A QUEER b senst(Mmailndistits, t he ear |y

and | gike f 1 Vi us . 40.(Sv4Q) (Fjers, et al., (1973)

Nat ure527:;|.>l:El g'r{%t,g{sg?’ Tg?ﬁ]e‘r% lﬁtﬁ}gf:nepglg%,t%orléprg ﬂl}&giqaﬂgg%l?(ﬁgfl?r\?@é from

pol yona, Adleylend andprdpyl@iechliay ()€, PribodiéOPR6Y Edcys. An induci bl e pronoter,
such as hMIl I (Karin, et al., 51982) Nat ure 299:797- 20802) may al so be
used. [007804ct oAs dreg subsisnes'siefrys OThAdtayingoh®endl esilived BUsanylatigsoMay al so

carry seq nhance ions. These are inportant in optimzing
gene exprgfs?éllﬁgaz1 @%brg)?g&f gadﬁgag??ﬁgﬁp%%?grs‘é 5P CHBRPEEeREImpIIses e pr onot er
region.  100dWiEcatitesion froakBy fiEhPR A08RLMISH HonPYkRE ¥04 bGiliest cell's

i nclude, but are 25 not limted to, vectors’sTf)or rramra$| an host " cells (e.qg.,

BPV- 1 20pHpgecigred\k S¥sv2, pTI C2 (Maniatis); pl RES (O ontech); pRc/ CW2,

pRc/ RSV, (Li,f.e Techn ies)., pVPakc Vectors, pCW vectors, pSG

vectors ( g?@ﬁageﬁe%r,m‘ﬁ%ﬁ)h&%rsﬁﬁ)t\?&feac?ré tq thednal formulagien prier (odilliagagene) ) ,

PCDNA- 3 ( lofittict doRgier s8ch sk Firgfida! fFut f Lral, yectors;

Adeno- associ at ed virus vectors, bacu o%?({hﬁgr?o\?é%pg?%%é Ifidesaf\éf vectors (e.g.,

PESC vect dyeph{lBation, 2y drefoymulaB026]utoa peioc toaiilielg SIRUYSIAEE For TERGHCRGIETLAA g

nol ecul es lg@zp‘ i ntegrate into tege ?enorre of the eukaryotic host cell and
Sl BP

replicate e fodruguRdw’ F Qthedwal fomnulatina ppekaksd intsheontadngror

carrypng GhHiddhay o i ]! of, .rreplication allow ng for
ext rachr om_)somallgy r et%??éﬁgﬁg%gﬁ%wgp%%% e%:lg?%{l%eﬁjedrﬁ%mo&“ﬁt’ acid
sequences dilntegdutivabefiyc e, oehawivaiteeliqib @ngs prolwctr JigPbd &&4k1 QK fa%o m t he
endogenous . eas?sgA gl asm.d, the 2u circle can be used. 5(Broach, (1983) Meth.
Enz. 101: é‘@‘%‘)a. P@F’ﬂ%éﬂ\g&r?‘}ucéequences fromthe yeast genone capabl e of

pronot i ng NO MBS i hQp, canhe ed (see, fo xanpl e, Stinchconb
et al., ({(g}% Nat urgﬁgfggézgg‘%qg s@rhe%r;g‘é?ﬂzg mﬁfe.‘",ﬂe( ?§£TE&WQ@?@S7; and
Cl arke et amlused {nt&8RIngdAHIN. anBrefer bilpr3REN mo[&Qlf%HléErlcg Figésac{til%@fié control

or

seque? es for yeast vectors include pronoters t he synthesi s of

gl yco @ti polyReRfide haying 8L ByA4 pxtraceliglaggordain adportien2lyereofRiag an7: 149: Hol | and
et al., (i J em stry 17:4900). ditiopal pronoters known in the art
i ncl ude tﬁ%wlﬁ@gﬁo Sgé‘%trrS%’Paé’aPP mf‘ﬁﬂer?ﬁ/gﬂ?/%f%?“‘(lmﬁn andithekayama,
(1990) FEBSMAAEIIImZdhitant B8ioRATBE ildf95e. 3t LMGRhaLe ki nase
(Htzeman et al., (1980) J. %i ol . Chem g%%:%@%@%ﬁ%@'tcfﬁgséendf or ot her

gl ycolytic enzynes. 15[0078] O her prongters are inducible because they can

be regul ated by environnental stimuli or the growh nedium of the cells.
These induci bl e pronoters : B




i nclude those fromthe genes for heat shock proteins, alcohol dehydrogenase
2, isocytochronme C, acid phosphatase, enzynes associated with nitrogen
catabolism and enzynmes responsible for nmaltose and gal actose utilization.
20[ 0079] Regul atory sequences nay al so be placed at the 3' end of the coding
sequences. These sequences nmay act to stabilize nmessenger RNA. Such

t er m nat or -ound . i 3" untrans] ated regi on foll ow ng.the coding
sequences ?ﬂﬁégﬁgggﬂﬂ§%ggéﬂﬁggfVgaogﬁﬂ%h%WﬁﬁPﬂgﬁeﬁghégﬂm[@H%@T$ﬂIustrative
vectors f oradaltnbisprareh @rdths. PECITE AUNG ksl Soul Obn AdFre Wuﬁ%ﬁf’fohﬂs £5
Agobacterium Ti plasm ds, cauliflower nosaic virus (Ca , an tomat o

gol den nosdhepelypepside, sORvRs dinGo8 1§thmmrs lapdhexapidrs A 6L -Tormolsfule are by

met hods i ncl udi t not linited to ansfection in the presence of

cal ci um phdéﬁ?ﬁpg,oqﬁf%ﬁﬁﬁ%@%é ?)‘?ﬂ/ore@a%‘%'_ropor ation, or via transduction

with visal yesor SThRA082] Mathods, E850:itht fe LG Jefé%ﬁt%@é%t gaquences
into plant and yeast genones include (1(3 nmechani cal nmethods,’ such”as

m croi nj ectteron BT ©fAs fortiath Bi7nigirel RBRI(€DSO apd @ﬂ]&ﬁb.aﬂte&enﬂoBVﬂXIi%Rg\rCE" I's
ith gl o »in th f DNA - 20 - hoot i - ted

tungsten or ol 8" EHsFECDRRE el 5 s es 5P a2l relez) CDREMBAG ng DNA by
making cel l[ogAfbr anEsmRBTRARLS ‘ﬁ%ff/gﬁggo %r%%‘L §fotéihrrﬁ’o‘i h‘n%ﬁe{\é&fﬁ%' ene

glycol treatment or subjectiont age ectric

(el ect r oporatin@adid sauetd) oftrbddus e(ipf6-B 8 POSIPOID(CONL ai)rﬂ'éﬂngQ'%@(?\lmi ch fuse
to cell 5 g&gﬁﬁ(?neg. %00§831US patent application US Publication Nunmber
2005001885 e (152 hasEAt SEQIPING 2 sh(IVS T8 o1cHQ JA N@Rber o20050084933
teach process i i i C he invention,

speci fi cal ?;s%c%f%%gﬁy%%%g%p g? -e?’:gg "g?’ gQUWPQ%yfnéﬂ?Wer&flo (HESPi an cel |
cul tures amtoteine cirebeieferiedao hpeirise$BRy I LS ai@b&Rrs, 10084l owi ng t he
protein production phase of the cell culture process, CTLA4lg nol ecul es are

recovered fP¥E ASERID NO sagrenaeedTherc SEQ P N Amcpoeerurmielismtoz by one
skilled in . rticul ar h LA4| | ecule .is recoyvered from
the cul tur gﬁér}rlgtg?ﬁ&rhmg}sg%&@géﬂ%%%ggn %)nc?ﬁuf%e t FW‘%EM%}&H&%&SWB%& umis
Lot tialby CEM@IdMARg; Ondaupyn A8\ Vi @) b ¢ BVGRRIH & @hegi) atlie
desired protein subs,eq(u__ent |y is purified from contam nant , l'ubl e
proteins, &Nd(ipang SeptGiveand iz @ixand (Fo] (iominddvh Gib) lndrwi);iiy) pod (if);cat i on

procedur es tahli A0t art: - PAGE; . a A um sul fate
preci pi t at i(l\gﬁ%%ﬁﬁ’a@glanp ?glgi (5??%({1&&?{"} ?’P‘g&%i’ @#EEYQ) ﬁnn‘g&h ruﬂ]i‘ﬁ??cfldfff’lieﬁﬁ ty or
i on- exchandan&abuibittitiordcdnel &Y &Sodvdia SethdabiCo thef o TBRh %faﬁ%tﬂmﬁgl ica or on
an ani on-exchangfe resin such as QAE or DEAE; chronat of ocusi ng; gegl
S

filtrati onmpecuies. Thsse soanpies, digegphatdtamSEsTVotdst unitjmen dapbetafermedA

Sephar gseT . S /e _cont am nants such as’ Addi ti on of

prgt eag(z i %ﬁ%lln# :)yr$1 , S?S%Lﬁ@gﬁé‘ﬁws MRS L PBRg R Sk&?@rﬁq@éz FPNBIE - or a

prot ease i (NI dnRbdiBLCHIA4Ig B 3hoWnSiA SEPIPRO!S %{a:s'gedﬁcgitie@ﬁfé Rjéap,tjq[ 9%9?9' ytic
Wi

25degradation during purification. A person ski Int
recogni ze WidithpAHmencenT yraCulbrh Codeswnt(AFICGE)f H80d irivdreityBbfd. i nt erest, for

I [ i | t ti t t f h [
he char actr oo 6 D1 UEEMY B EsfuEiohoint e theebrm imbe, e escul  ure.
0086] Pur i bigialchiied AT Aeesiciihniiit AT boRlo; 2 @fike HARcIDB,EAr DoNydrat e

30 groups of the glycoprotein are also of ty wt e context of the

presen? hi n{@AO) oeil liorx peosaimg |G L AAIg las steshnin @RS ID M:dﬁﬁ defbsiic@on

i on- exchan r t ogr sing cation- or _anion.-exchange resins,

wher ei n th&&ﬁfgﬁe?@s‘?’g}“ aw%’glﬁ%ﬂfg%ﬂap umpgiceRbrl 0762)c Aisuaibizedihergispendi ng on
whi ch car b@@yﬁg%p&&r%i%%\%ﬁg&t&%. Use of such techniques also can

result in the concomtant contam nants. [00871The purification

net hod can[0048} hern onﬁﬁmbsﬁn&ddmmumﬂi%@on%bﬁﬁéé ki £a@nd/ or renove
Vi ruses an‘%%ﬁ; roviruses that mght potentia be present in the cell
cul ture nedi HarktEFEAR Q) is ajgentisallnergingerdd fusion prefeineimiddr inj r al

cl earafipe ghf i | nehuding t i t treating with
Chaot ropes ogate M ETAYAIL BRUEAId A Hh AR BRIERD: b Ll A 1o fuS The

ul trafiltramcoedatlextdcklivlat biadingdepsin SFARYENRE BitAin STPAUALH QKL FSUCh as
ion-exchange or size exclusion chronmat ography, pH 10extrenes, heat,

pr ot eases, I¥PYAAf Buman enpsogiebuimyof tangGl aaserTwh eméwf adid6®8ifTasomsyr i f i ed
CTLA4l g nol ecul e require concentrati on1 1and a buffer




exchange prior to storage or further processing. A Pall Filtron TFF system
may be used to concentrate and exchange the elution buffer fromthe
previous purification colum with the final buffer desired for the drug
substance. 15100891In one aspect, purified CITLA4lg nol ecul es, which have
been concentrated and subjected to diafiltration step, can be filled into

2-L Biotaiper(r) bottles, 50-L hioprocess bag or any other suitable vessel.
CTLAA4I g nol°BEHIF &yslufpnig arid\ab pesiien h(IHQ4E), orhieh FawosisibadB0eOSEEVM®D at 2 to
8C prior tRd [(NITeE i fied.CTLAAI s at 2
Lo BC mmy Toa T4 “u o B S AP ER 5 et T 15

Ther ef or e, NDu2, waagrade imtetBT big@ing €3diént bOthe@ BCAd @sm&iato bendrdtzen at about
-70C prior_to storage and stored at a tenperate of about -40C. The freezing
t enper at ur ! WP ySEQIR MBS Ut andddepiot apenlrotide@®] amfe doidsemueet i ne can

| . | f. t | that t ai CTLAMI
ol soutes, oA tRS AIARAFAGH Il Brt R e P PRI aam At s v DBer  For
exanpl e, idore4ie o2 DI04 AERE at faélhidHife Aos%iBha97ahE chdln ?ﬂ-asﬁ&x‘ﬁ%%h@%;t( r)

bottles. Loading of less than four 2-L Biotainer(r) bottles int reezer

may requi rRosttias laoot stating ¢t alanine asposit®hlfr sndahdingee aspagid dcidat Loadi ng of
at | east four,. bottld.es requi re from aboyt to at | east 24 hours of
freezi ng t?Or?{atfor\}elsgge?%WE%%’PBZ@NW&%%#&@%?@S@él‘faé_d§PQ§|‘t§@i0’at a

t enper at ur Rinf 2OMOBDOWth tHR5EmeAcAPPMe iRl cIi&th Phaee Lh% t@é a

tenperature of 30 about -35C to about -55C can vary and can be as short as
18 hou0s. prhwisfons pétheddudgpest Bstadmn dehasdreeecconipdedl C@ ascessioh hambemanner for

formul ati f,.dr . 10090].Co- pendi ng US patent application Serial
No.: 60/ 7%@@18“?&@@%@%@6 dgg5ribodi=U angaiet BAYS, Bk 15sped el on

Cct ober 5, tyent hheatl gh: At . 10734 PCT
fitled ol T ﬁgé‘%gﬁﬁﬁgg ?tvi@gnosﬁ?r?égK/gxtzhg@s&f%(?rng?%bg%%(ng ?%%osi tion

with the ileventiotheienkirdties.st er fil ed on 5Decenber 19, 2006 teach processes

for the pl‘%ﬁkl ti o%éof proteins of the invention, specifically reconbinant
gl ycopr ot di %r oddrEPEessigy oh kil (A LHY Iganinammagiiaasells ean resilein thnd i s herein

- t : i t ] f the | i
107 0083) THECq Ko SFRCSAEE: RIS SR IML B Plaht plsifet L8 e " criaai o
mol ecul e ithe amivei gird segatice offresiducs S@F16-182oMSEG EDINGA, LiyoBtIesrisHts - The

| yoprotectant is preferably sugar, nore preferably disaccharides, nost
pr ef er abl )}%slﬂg)l“ﬁé’él)gﬁ '%IQ%&Q ﬂﬁ'ﬁ@iﬂy’éﬁﬁ P7-28Yof DEQUDPN Qv oregticalaBp

conpri se ) f i 1554 S t rom.the list. consisting of
but Fer  no Sgeats? L SERIDN e, £RPRATER LS SENFOUBING 45 )b Bbertirie 881

100921 Dur ithesefpostaink @i boirdf@yel MR aStSED 89 NOAen&idheed S oPhodehbRUS

exci pi.ents_on the solution-and freeze-dried solid-state stability of the

CTLAARY nohawnge SKQ B Mk sequegce. Thessaarpiesnsaten (dimsriast suchdhdtrdgeee- dr i ed
CTLAAI : ' h: of .a 20st.ahil.i zer,..cl early. highlighted a
need fgr ”i[gﬁgﬁu%sa:ﬁghgg ‘g’cﬁ%?%g?g e iaﬁd?ﬁeddf %ﬁrm}:’a(i i%‘ﬂ%‘“l)h' ?né}&“ébr eeni ng
studi es shpwad (V))& afid UG); i PEHCH)WES asd @1); i) hdt[N8; G{)%ﬁ&@@?(ipfanﬁxgir s such

as nmal tose _and sucrose and am no aci (ajs such as argi nine and [ysi Pol yol s

such as ndHRiane (i Dpedfsacimndde) (Elehd f6);deyrndiviGivivend (Wetivi nental to

its stabil] T ensed oprotectants. are the. di sacchari des naltose

and sucroé‘é&)(?%[(ggg%@’a(%%d {%)’gg‘géyﬁﬁgg%@'ab' ‘?Sﬁfhfg‘?rﬁ‘lfidé@ebf freeze dried

Abat agept cBfbghaBbasu alidassb@ate MABEDEE offfer mohﬂﬁétra%é?fm%%éé{’% An
u

i ncrease in hiugh nol ecul ar wei ght (HMWY species was nonitore ng a
stabi | i t ymelaguies Thepegnononests |duseon totmmrasabothphyulfiSerHRnGe rafesay. The

results d nggst rat@%’%@?@ I{I(g% st abi i t% of. the CTLA4lg molecule in a
freeze-dried”$8 $°a- TRIPES, REROEINS v Hg 2otiid ER O drseaesnggl- t ose.
(00951The sy mimtd Abrefl B IfEHE 10RIL ey 4f abilization of the

| yophi l'i zed drug prrgduct IS ei?’n a \X/ei g tG?gtI\iRgAcP?&g?&l east 1:2 protein to

sucrose or - 23 - naltose, preferably in a weight ratio of from1:2 to 1:5
nore preferably in a weight ratio of about

proteip t rqQse_or maltose
1:2 p?@t ei(zﬁﬁt‘J 4':1%&[6%‘8“693 aé‘tﬁ?cMn‘;‘é‘é’.“e‘[SO096]If necessary, the pH of the

formul ati egosopr i ofTi @4l Ll [ iSeset by a gJ'Pti of a .

phar maceu'? ically accept%‘gﬂi?(gb%%la gg@[}l%dre’ 6%3%?% eée‘ éﬁgllgrpé‘&tems mn

5phar mac e ntdnoaier,ydimer; efitnak) tetrantir dpdnsartior iex@hmet ok 6t1RE hlamag: fRuafer red base
i s sodi um hydr oxi de.
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[ 0097] During formul ati on devel opnent, the stability of the freeze-dried

drug product was studied as a function of pH Exanple VI describes

stability studies with freeze dried Abatacept drug product as a function of

pH. The sol ution pH was 10adjusted between 6 to 8 prior to freeze-drying.

The sanples were placed on stability and the constituted product vials were
e in the. high nol ecul ar,_ wei ght species at various

d f
P?R;et g(r)lent scolf}s"g%bg %%Lffglﬁﬁ Fi ipr‘i‘mﬁf‘é‘é’ﬁ’tﬁ’@‘ fypion vatheat leasoan evireseitagr ap hy
(SE-HPLC) 18 ofPER4 LRE ak ﬁﬁﬂﬂ@?&q ndoRE R %F&%TLRQ Ig gno%ecluges (fﬁg erved.

significant changes in the rate mation o speci

15Addi t i ondievywiltigpesal mitthnrseqhaices, fdraiamlnpteywekatresp@etrterﬂaé ewrgyring an early
devel oprrent sho the pH of maxi num stability to be between 7 and 8. The
accept abl e SHitRGeHH ?’Blamtq‘?é ipppRglopylatcenstagt gt seauenses. ICcTrhM D 8 with a

preferred ta6Q eréj'é'lé)ggdc} i dirh QO RBh &n&flherul?‘gf g%h{cgrgbs LS Or?(ﬁuf fer

conponents nay an anount rably

10- 200 nM[00B1¢ s alnts®nrnadtadibertE, ehélnaéxﬁlo%%rehaémegﬁ%ioﬁ@bf@Tﬁmqgt abl e and
are der| ved from various known acids (inorganic and organic) wth "base

formng" nmitodsalesithalhareat leashaa‘@mnm p@fﬁemt@gqﬂfdkmhaomotbcrhﬁehnmert here can be

used gl yci a 81c. Gtk al buffe in V\:hl ch case,
sodi um po?’%g%ulljér%ﬂ 1(5)(% eg%tn Ny ur%llm(’) Oggﬁovgiqs\fgﬂg{g E%{Pr‘? eéF edoPulag perothat

"bul ki ng agengréatiiSthan SORPISMOON] T, akds 9T8S Br b9, 5% bm%a' I% dgﬁgr@m ture
and contributes to the physical structure of the [yophi ed cake

facilit@t e§mtbﬁémpﬂﬂédhﬁzm\/@ﬁl@fprawdessfséﬁLA&Hgyanmlﬂ@pmpdlqmmhhdttlcbﬁtﬂm@&ke whi ch
mai nt ai ns 1] rative buI agents incl ude
manni t ol , grl%ym e teﬁ%’ ?/36?1‘3%%?%}?&%&%%%?18@ ﬁ)é’fg%ﬁ'mqtﬁz/ed
f or mul at i 085 COL AU 1AFASEN: AnOMRP L BSdiARY:, BRER 4%‘?&1&?& n‘ﬁ’q I8 gnts

"a

30[ 00100] A preservative may be optionall y adde I'ons herein
to reduce bempasdsabod@si6 T Ave Ipdidiet,i abouiol.5% @TA4y adtiast@r By abdudr

exanpl e, oductl on of a multi-use (multiple-dose)
formul ati oﬁ%lo) bg‘iA‘l Itg 4- one skilled in the art would sel ect the anmount

of drugs pr WUSQl t anRRe fefn'b@&lmﬁe% Ah&inVbito %BQHQA Qﬁéﬁ{?atfogeofrﬂl‘gé{fg dosages

and admi ni stration schedule for a specifi'c treat or exanp t he
concent r at imvecofes @heredd thegopulatiah issapstastinly feeaNCHAPIBAnsEHé&VI al |,

AR R T N N M LU i
Abat acept  Ba B e hnm st AL U A e R s ¢,
nmonohydr at sond@ers. Sodi um chl oride' 15.3 Hydrochloric Acid Adjust to pH 7.5
20 [0053] In one embodiment, the invention provides a population of CTLA4-Ig
molecules wherein the population is substantially free of CTLA4-Ig multimers that
are larger than dimers, such as tetramers, hexamers, etc. Substantially free of CTLA4-
Ig multimer molecules larger than dimers can refer to a population of CTLA4-Ig
molecules that have less than 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, or 0.1% of CTLA4-Ig
25  multimers larger than dimeric form.
[0054] In one embodiment, a CTLA4-Ig monomer molecule can have, for
example, the amino acid sequence of: (i) 26-383 of SEQ ID NO:2, (i1) 26-382 of SEQ
ID NO:2 (i11) 27-383 of SEQ ID NO:2, or (iv) 27-382 of SEQ ID NO:2, or optionally
(v) 25-382 of SEQ ID NO:2, or (vi) 25-383 of SEQ ID NO:2. When an expression
30  cassette comprising the nucleic acid sequencé of SEQ ID NO: 1 is expressed in CHO

cells, the predominant monomer form expressed has the N-terminus amino acid

residue of methionine (residue 27 of SEQ ID NO:2), which corresponds to the N-
-13-
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Sodi um hydroxi de Adjust to pH 7.5 10a includes a 5%overfill for vial,
needl e, syringe |oss These conponents are present in the abatacept drug
substance sol ution 100103] A typical conposition of |yophilized Bel at acept
drug product is listed in Table 2 below. TABLE 2. Conposition of

| yophi li zed Bel atacept 100ng/vial drug product Corn onent Anount/ Vi al

(ng)a Bel a acg%ts 110a S(l:IICI’O e %20 Sodi um Phosghate Monobasi ¢ Monohydr at e
15. 18 Sodi (FATERT grRRaad Esidug ossaiditme hupak FdEAdd Haeeverpbetause SEQND

Hydr ochl or N©:Agisd i i al iN 0% overfill for
vial, needle aﬁdsgé%dr%gh%\(&d%pigﬁe@ﬁg& (r:%c(gllh(%ts tlafl ﬁt%gl%r%} %?ciuc?ﬂ?e [ 00104]
The | yophi (rugkedtidesud -§8 ofRi6® IDNO NS thetedpRBsedi gréte RN SFLIED S@s:Ni er . The
aqueous carrier of interest herein is one which is pharmaceutically

accept abl eCQHapLanRFCoH M,1gna Sequeass- Mibstsigie] snquerseds pleaead)framdhé s usef ul

for the pr ' A4 guid f | ation, after |yophilization.

|l lustrati vg d? {XL nttés?l]cl fiﬁ%l:l%%glpg(fcg?{{@;mgv%{ne?@? %rém% t}feyn(iyg‘a}l?sgh OFSWFI ) ,

bact er i ost sicietion@uest thocell.But ¢leatipe(dBYFshit iR NotiHal e4pgts ohdtdson (e. g.
phosphat e-buffered saline), sterile saline solution, R nger's solution or

dextrose s®FMarehetweon amglomcid wridbes25 ande2q Geyulting inad Nitergiprsadfuct of t he

current i Nt ] 1S «gpnstituted,with either Sterile ter for

| nj ect i on,r%%ghé ?@\Aﬁf’)th%r&%vg% go%?ﬂh&?@%?‘@?qoda@“ﬁﬂs’éllfﬁ shandjEp. puri ng

const i t ut | @esultirdaEinlafOPRinniARGf PANERT, E'.@.P{Hé"Méii&lﬁﬁ/hﬁi%g”)gwgﬁﬁﬁs@@toa ¢l ear,
i zed dru

colorl ess solution. [00106] Typically, the |yophi product of the

i nst ant0 i n&lesragehetiveer amino; acid weidbes 2fband: 2 72Gesylting iniah IN-1@miduseff ei t her
Sterile ter, f nj ection, WF' ) or 0.9% Sodj um Chl ori de | njection,
USP. Th evfrgg‘g%‘? ?J@t 58‘1 %"c?FlP?‘?’ 6‘??%“@} Y%{{?Pt ‘i@%ﬁ PIESEBHI HFHING 9 Codutd-
concent r atigGAsleQ8ENRBovk 18R hnd Shd B aar ; LYW icdg A i ection,
USP. The digl ut (ead drug %roductn for ianjag\g%ltit%ﬁqﬁezj{%sggﬁglr%%m%yg%gﬁa e for
admi ni st r diginelednjes aitabawtdntiis. Inrddsioonthe ekM@IRd prddeini fgn B §D SO:Di cal

devel opnent b t he ctons.ti tut ed sol uti ons gef | yophilized drug product were
found to bEMMASHFSTTIBREVAANE dhedp incapplets pracessHie, de Bypdpmirant C20 whi ch ar e

conmonlsy  UsRinols tﬁaglyyahe AefeRiiLO B3 RBAS RTINS & 4 Ak Qle SerPRLGD! o'

products. Specifically, the constitute ug produ olutio Gel oped

t hr ead- | i keolegdesmamousrpavinglysise uttha Csteanigs (Rsilhesss 6ySEQIBNOGQY) nore

t han 10- 15 m, nutes. ggrt her st ugi es denonstrated that this inconpatibility
was due t APRE PFRERy T ErgRPlSs at about 4-5%.

[0055] A CTLA4-Ig monomer molecule can comprise an extracellular domain of
human CTLA4. In one embodiment, the extracellular domain can comprise the

20 nucleotide sequence of nucleotides 89-463 of SEQ ID NO:1 that coae for amino acids
27-151 of SEQ ID NO:2. In another embodiment, the extracellular domain can
comprise mutant sequences of human CTLA4. In another embodiment, the
extracellular domain can comprise nucleotide changes to nucleotides 89-463 of SEQ
ID NO:1 such that conservative amino acid changes are made. In another

25  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;

30 this constant region can have a wild-type or mutant sequence. The constant region can
be from human IgG1, 1gG2, 1gG3, 1gG4, IgM, IgAl, IgA2, IgD or IgE. The constant

region can be from a light chain or a heavy chain of an immunoglobulin. Where the
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drug product with silicone oil (dinethylsiloxane), which is used as a

| ubricant on 25t hese syringes. The formation of these particles did not

af fect the potency of the drug product solution over its use tine. Silicone
free syringes are preferably utilized for drug product constitution and
transfer of the constituted solutions fromthe vial to the intravenous bag.

[ 00108] Alternatively, sur t.ant y be added to the fornmulation to
reduce or §%nsgarni>{/e§r\?r¥’tsf{%n? At Lé’?%égﬁo?ﬁgf\ ’Pﬂléc‘gﬁrf ¢ PRNFtABHTRICAr oduct with
the silicoBbk i el suf f4 chent, .t her eof
[00109] The rﬁ%%r?gggorgﬁgfhaeggﬁﬁmgﬁ i v f’éo}%’ﬁ?eo@ﬁgﬁ“f"?/‘g‘p b L L at i on

~is from 2- 8HG, wi CH3aWheootimenuieaht segbd isl frdme gVl oaligh, ehstonkBniRpidaisoan
Preparation of .t he Lyophili @C} ‘Eornul ation 51001101 The Idi/}gﬁhi |i zed drug

pr oduct rraﬁ‘ﬂff‘%f&%ed’r”ier‘?}é "81“68 PRYBINg Sentiant degiog dernainpeCln |GHdad Bul k

Sol uti on fesl yoeM lij | ; I C.fl j filling in vials, freezing
vials in a freeze- druf/él?‘g %ﬁg%gﬁsg?%ﬁcﬁogg%g{%gbﬁ&%ﬁél)IPP rzl%ﬁg(?no?{m%'ieopperi ng and
cappi ng.  constgn0@gich| ddxanpfres 1kG| Igh)dgA MgNescigEbe t he manufacture of the

| yophilize at acept 10and Bel at acept drug products, respectively.
[00112] Th&)oég]' mullAag eBhpdmsat @ ¢ BrAf-de mpppmar mplesele campeisés acaddifiedt ei n

t ti . i - Vi AN be. kept t t.
Bt ing t ey fdiNhed REATELACHid Abg e br YERHDTNORT, avnf iRl Poa at 250
50 rpm so #66 6fSEQ MDMN@LR) WderdimtheisBrifddat Bl iciresRbed 1 ) 1800l 6§RFUT €

5 1
conpl ete dissolution of the 15l yoprotectant within 10 to 20 'm nutes. The
For mul Ht edSBUILR NQI2havs heempngircesedolrend cysidiaes pre§@t or the ool typerpeuahder € and

room | i ght at 2.:hours g to | yophiljzation. [00113] The
For nul at ed[(%gﬁlk S(%{1 §?‘T§%nr?§?%lmr?8{’ at(@rfﬁg%'ég W“é‘? mpiecdy comerpes aeadified

sensi ti vi tyuredn Igtg €L Adigh s £6uH8ypel : i y be
sterilized 20uns%gng t\/\o'P%g.IZZ- nm M | Ilyri)eo@g3 Eﬁlw&gﬁ‘gf%?g?%géﬁg%ﬁde

filters i ndaegindaavipg noeleotidesisPPidig of SEQ & NOE drand yoypdd Adidsatd7orme §f00114] The

freeze-dryy e.sel.ecte r i,S prqoduct is optimzed in order to have
ef ficient $su Ilﬁﬁi{)?oﬁ‘ea{ﬂlglaé&glggrca}i&? 8?(“8‘8 aﬁ’@‘gtnﬁéleﬁ‘i“ii%@?'ldﬁa o§ SEQH&ar y
phasesisof Woyi &gl aemp@cids oY %83 W sREUD QEFRr oni si ng the product quality.
25[ 00115] To aid in rapid dissolution of the |yophilized powder and to
prevent t hi@0$Ur matn one ehbedivess a @ 1f kg Woleculg population edmgisedf the drug
product, the %oglﬁi l.ized vials are .stogper ed under_500 +100 m crons chanber
pressure at tHESTEHAvIBE A SAEPPRIPI IR gne gmare afdiaures 7.her 8lftheed i n t he

art woul d bg. piereN®f7, ddues e adud LoPX 6 OS} %%, J0BE 6@ 6?§'§5terxt30 pgl(c)ataos to

conpensate for vial, needle, syringe 4p during pr Epar atron: and
i nj ect i on.pubbshegheaPubbsatmadi. USAD0IN082DyE aleis20dn 002 1780 kkich arBipeyM |

contains a 5% over.age of drug. product to account for reconstitution an
2 e oA tEd B sference it

wi t hdr eif¥ut aneous Formul ati on 1001171 One
skilled inobéw arin M abdEsesn, g tder ' of an LV fornulation
for the pgtidgﬁt in need of fre(’qugﬁgAhﬁ%tgﬁ%&terﬁ%l?Q%§?Ol?ﬂléseﬁé‘f"f)@ﬁ‘trs Has to
5make fredwerdimemiof < TloA4-fepdigsipiitied, wherdireeRh\pelypbgtide 16k bl ¥ ean |V

i nfusion Bh@t may | ast _as | ong as an_hour. Conseguen_t_l%;e a SC fornul ation
that coul dob&VUg|HUBYATA SERUSPEF: B 20rdR2 ohDERIDIOe (1Y) I6ede 0fSEQ o such a

atient. 18] & i, i ' sage formw th high
Brot ein cgﬂggghg ]rl)ag?g%gafgﬂggge@ Q?a%gﬁgg%%ééﬁéf%ﬁ‘i)ﬁﬁﬁgﬁégbg}&on@y fre tgan
1 ny/ R (256RB21EF SR H2NQIDsE)(vH) @836 (SBEIDNERIER nh@hbe bR tHeqhs At
concentrati i)ns exceedi ng 100 ng/ mM_because of the small volune (<1.5 m)

that can BODGEREAFSIHY dine iseovalentiydinked tp the gther membypt, iani the tvoepairsing t er m

stabilit j I inst formatign gf hi nmol ecul ar wei ght
speci es, yfpgyryﬁgﬂ) %%ﬁgﬁﬁ%{%%ﬁggta&% I&Eﬁ%e‘gl];%?eea @WH&H%’@%B“’@%&I uate t heg
ef fect of tatemi@uSudxeirghethsleailed 416 camibl dfWindh@tccBRABE gy, of the liquid

SC 15formul ations of the invention. 1001191 The SC fornulation of the
i nvent i on [@¥hbr | sksanofher embadimentrsheltigiremeart malepulos ednrbicd he€PB8Oati on of at

| east 400 .4 N i nation,w sugar at stabilizing |evels,

pr ef of gbl )}jfgé 633?”5{1 &l %\(}lgg%@@&fsragtl?%%ﬁ(ﬁdﬁegfeéé}éaln tﬁ?g’ﬁ@%&a"i“gty&fﬁbi hation with
a sugar atCHtsebid diied gvh@éhdhomeds BAVeIALSPHR BB hifilno abifse H&@ésg'tg
preferably in a weight 20ratio of at least 1:1.1 protein td sugar. The

st abi | i zeCR8) qg5(dPE4- dib hyotbensindyoelénent, such setonrer nvdeayiesate birdhawDgasr whi ch
may result in a viscosity undesirable or unsuitable for adm nistration via
SC syringe. The sugar is preferably dilaccharides, nost preferably sucrose.
The SC formul ation may al so conpri se one or nore of the




conponents selected fromthe list consisting of buffering agents,
surfactants, and 25preservatives. 1001201 The stability profile of the SC
formul ati on was eval uated in presence of various stabilizers including
sugars, polysaccharides, am no acids, surfactants, polyners, cyclodextrans,
proteins, etc. Anong all the excipients eval uated, sugars such as sucrose,
mat m t ol agﬁgt r ehal ose ,hagqraa_ better stabilizing effect against the 30
formation RivGH: i adity Wat isef lpast 2sfodé erester tieo thd hingngmpficty of aidityVl | |

descri be spahiki j agept and .Abat acept .drug product,
respectively, i rﬁ%h%f%ggg%?go?? Csl%gécé? t8‘51% EYFRAVIdEY CARyGo H”sb“-t‘?% higher

t enper at ur effichkgyr invaniing BnmunedipeideRdsd ofier H&@és%@ﬁ@dés@ﬁ@écﬂ&l«?wllﬁcm ar wei ght
speci es was nitored using a stability-indicating size exclusion

chr omat ogr #h§OT SEEAigpRCIMpIeY e avithhecanepratiuce therasnk bf highert praéncy€ast abi | ity
of the {TL %Q% e, he..SC formul ation.i.s enhanced in the presence
of sucroseﬁg’%}% i |§l§{e|’ %l}]ﬂkﬁ%)e%%?%gc’%@ ‘EPé‘ER’b%‘n%‘STLﬁf‘d&é?ﬁm I protein
wei gt 1 at have dBagiad a0kt AR N 1A gher PURHOS oS the
stabilizer at a ratio tzat provi desglz)eé?i rru?nysstaabl %ﬁfg‘v@é(ﬁ%{)u dresulti ng in
a SC sol utﬁhélf@PthOrPO&WéEIS)h\}l@VmgMﬁz‘b‘hilg:imyom[eﬂm&ﬂa]theTI&mbaﬂmﬁ, sakh sucrose
usef ul forteﬁ&ﬁ@”nio e%ﬁli on aof the SC dé& product is in a weight ratio of at
least 1:1 protein to sucto Fag}%?té% 8PN greater ipkipgion anak rell prolifargan1 01: 1. 3

to 1:5 prois®ompagedsyGlOEEA4- I . aht-.ratio of .about 1:1.4
protein to sucrﬂgse. [00123] ?ﬁ}legégég{fﬁ}g{nyotrﬁégsg?—}y%sfrgtotﬁéhefaobl’)%ﬁfigmoon is set
by addil% i ctidbsequensiss) Frnawthdr calboytiname eptlatanie indl@amks 05in BA%S%:t 1chRE,
preferred maceut.i cally acgceptable acid is hydrochloric acid. The
preferred %ra@réj ?gﬁgrdaﬁ%m%ﬁ‘rﬁﬁghgr.‘)ll%%f%‘l@ﬂonmarqdﬁg afvitdrtyipa G T4

devel opnmenheletile stability of the SC drug product was studied as a function
of pH Exanple V describes stability studies with SC Bel atacept drug
product ad086ZJunciliwH podlifptdtiol ken ECmkasumed @inOfamidrdRSaRdidshad ghet ween 7

to 8.2, sanples vver(? pl aced on stability and the drug product was nonitored
for an in SECXANR G OnR Of Hetpst somaonisdyg e asspesct eddl prolifeaaticnis td i me poi nt s

usi ng 13 sts@liuldit ¥-ceBOviangk: i j Zze-excl usi o r omat ogr aphy ( SE- HPLC)
assay. Under the rcgco%ﬂgg %]{%rogféégg%t@&dﬁséﬁ%g{] @déﬁ,m%éu@i Ri fi cant
changes i rexainpler dteenafrpdratiombdf wratef thihiis® e G3R nRs sk L& 3

nont hs. [0}(1)125% In _addjtion_ to aggregati Qn@geamwﬁrg ioon isﬁégﬁgggrsr%}n pr oduct
vari ant of "pEBPYHEL cYRbingt tleapersby pralifavetingsk cells idtorduligrd Fhenirtitiltaren,

har vest / clfecicdraftif A £84 i | £ication,. drug substance/_ drug product
storage and duri nELéég%#gmgH%?ggédj Cfﬁﬁ?ﬁv&gﬂl BHgfoi"#"trﬁtéoq GodhefebXpPB from a
protein famgmsumgda succi ni mde internedi ate that can undergo hydrolysis. The

succi ggmm ntermedi ate results in a 17 u nass decrease of the parent
pept i de. 34 ubs Bliefhnity gt 6TT#i4sIgaslebuls i the amerigh of hiadingiofigicease.

| sol ati on =clLink-n de. i nt er ate is difficult due to instability
under 30acr]]8%%éﬁlzee t((:%a;llsgll?%llgg%?ér%d?R%Cﬂ%c@%”,agggaﬁpgéﬁrﬁpéf%lgt‘V&Q%ﬁlgﬁuséﬂé]t ectabl e as
1 u mass proeiasskhe AR/0} SRCTOA405 AR AAPBAABH A bt Sidd) 6§ dAS L asparti ¢
or isoaspartic acid. The par anetéer(?ﬂ%lffecti ng 1??1% ra e&br*é]gograet’rﬁargglef on :

i ncl ude pPIndingipteragtion analysis (Blidy) bastidedreat face plasnst ahniqh@Msdstsangt h,

primary s il |, pol.ypeptide conformation and tertiary structure.
The ani noﬁ%glggﬁ]%ebsl?(gﬁégr%}gété%ﬁmﬂﬁr%@ﬂnﬁe cteraInzEpn pheindingikinegics.ect
deani 2t i SichrBtaesociaBol a8l disSRhatloR h@W b oL el sequences
results in a higher sugcepltsi bility t\(/)MO %g%@, atighghPC}g%’OC@T%éﬁ“ﬁgr 1% i nary

| abor at or glaseslide contadivithiathit meiabfilns g ydsth 4 hatacd eamigatdoomeniy | exceed

reference_Jleyels of the.pepti mappi ng test nethod at 24 nont'hs using the
SC abat ac%‘lﬁ CKF%H%?%?‘{]‘SH’?&{?C B&?’? Ieraqigpisgiag & A% isormstofshedighads. ot h 2- 8C

and 25C atolfdofh Eonmiflink YhSHANEdteh 284, f demai.dati.on s lower at pH
7.2 and higher at ;;H g when cgtr%})ar eélEs{]aglopﬁeg?%@O‘gboa‘(teﬁg%i‘{r%@ﬁ' le at pH 7.8.
Exanpl es ¢outmndusdight beate scdirdeeed aghinkethe bihes sidk of fHd satlicH §8d €S gned to

eval e %g]adeati n.in SC grug product formulations in the pH range of 6.3
to 7. [ GOE990 angle 15 eapirady ¥ prndingf £ Fled-igie theligandg therreshmatce s f r om 6

to 8, prej bly .6 to 7.2.. 00 I n. anot her
aspect, thr;@leggﬁﬁg ﬁ%‘? Ebbeé?j?%lra H%rdq' aég{@%&@%ﬁgé t}beereﬁ'a‘f}b"& lp#xéﬁ%gém&%ﬂht of at

| east 10 ¢ige tprthé rnetbleysideof-th@ hsoiViwhidhein $adntis RO UorBiidagh $her €
pharmaceutical ly acceptable and are derived from various known aci ds
(inorganic and organic) wth "base forging"” netals or amnes. In addition
to phosphate buffers, there can be used glyci nate, carbonate, citrate
buffers and the like, in which case, sodium potassium or amoni umions can
serve as counterion. 20 [00129] Exanple VIII describes the effect of buffer
strength on Abatacept SC drug product. Stwavlgi‘li_;j‘_gy was better in 10 nmM
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25[ 00130] The aqueous carrier of interest herein is one which is
pharmaceutical |y acceptable (safe and non-toxic for admnistration to a
human) and is useful for the preparation of a liquid formulation.
II'lustrative carriers include sterile water for injection (SWI),
bacteriostatic water for injection (BWI), a IDH _bufferRied sol uti oln g_e.g. r
hat e-buffered sali.ne), sterile saline solution, nger's solution o
flext Fove. 300BrTURBRY Of ShisrmAetide D /AEyES i Deoem Dramabyedibd 1o t he
formul ati onge AigloghRofPufegduce bacterial action. The addition of a
preservative may, for exanple, facilitate the production of a multi-use
(mul tipl e- dB&e) f olmereanitodiméOUBRA4AS bilidisgegremantsitah be peyopidd hyzed drug
product, the CTLA4l g nol ecule is 5inconpatible with silicone found’'in

standar d syHAgaEasnien Epancs (SFRioaeddlicor inpiranent dBHecare Aorlinpsilsi bl e
Syringes. he S PR Hn e RaL PR sty s iafbnesidant 1o

syringes. The SC fornmul ation may op onpr

prevent f orcadbkpmethflatedsichiren patix @uh Bl&Sort BerBbL&RP GBerby Shinb6®R el 00133]
Exanples V and VI11 describe the effect of surfactants such as Polysorbate
1080 and P {tris tothgsepson dhap- SHtamatiyslys ampti-constant regdmanitbody canie

b t ot Y it was found that_ surfactants did
ot have an°eppanfithiie CRERELE lNisy Blhe ert i S hebe Mo iamertoc

f or mul at i ofThefaftéreligaids lagvalded of thBQh@»q@mas&%&tmzﬁlgeyﬁh@tt@%eﬁ%{lwe
concentration of from4 ng/mM to 8 ng/m, preferable 8 ng/mM was tound to

be adedbat éffigitymsgsmemeniscas by pesfoemed far eximpie,tas descaibed irovangddron 152I n Ehe
formul atio 3 ical i.tLon of belatacept SC drug product,
125 my/ %B’g%'/e%%ﬁ)' Eég'u%%%‘r@g%ﬁ%iség)p?%ﬁ@fgd in Table 3 bel ow. TABLE 3
20Conposi t i[@sspf  BEhedaGiapst SELALIY ¥ QAN an 423 bE Ak d 00 e M Bld -
Conmponent . Anount (ng/vial)" Belatacept 140.0 Sucrose . ol oxaner 188

i et ot lod Siecstrength offf paidan go 0we FiolSadesuon qello spdiat e
i st ! uﬁ?@?@@p b 1.12 m I ncludes 40%

62 1 OB ST L b T s gl 30
gbat acept SfadiHieheRit0dHGtmolddRe fHJi/tsnﬂigaﬁla.Zﬁli{ﬁg{ryli)%x%b(@lﬁldwaﬁg@foqﬁﬁg@er-r?%e ( 112 5
elow. 25 TABLE 4 Conposition of Abatacept SC drug pro ) ny
my/ vi al ) CavgsnehCTLA4-Ig molecules can lead to increased potency of inhibiton by CTLA4-
-Ig molecules on T-cell proliferation and activation. Avidity can be measured, for
example, by two categories of solid phase assays: a) competitive inhibition assays,
and b) elution assays. In both of them the ligand is attached to a solid support. In the
20  competitive inhibition assay, C’I;LA4—Ig molecules are then added in solution at a
fixed concentration, together with free ligand in different concentrations, and the
amount of ligand which inhibits solid phase binding by 50% is determined. The less
ligand needed, the stronger the avidity. In elution assays, the ligand is added in
solution. After obtaining a state of equilibrium, a chaotrope or denaturant agent (e.g.
25 isothiocyanate, urea, or diethylamine) is added in different concentrations to disrupt
CTLAA4-Ig/ligand interactions. The amount of CTLA4-Ig resisting elution is
determined thereafter with an ELISA. The higher the avidity, the more chaotropic
agent is needed to elute a certain amount of CTLA4-Ig. The relative avidity of a
heterogeneous mixture of CTLA4-Ig molecules can be expressed as the avidity index
30 (A, equal to the concentration of eluting agént needed to elute 50% of the bound
CTLAA4-Ig molecules. Refined analysis of data can be performed by determining

percentages of eluted CTLA4-Ig at different concentrations of the eluting agent.
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Amount (ng/vial)C Abatacept 175 Sucrose 238 Pol oxamer 188 11.2 Sodium .
phosphat e nonobasi ¢, monohydrate 0.20 Sodi um phosphate dibasic, anhydrous
1.36 Water for Injection g.s. to 1.4 m Includes 40%overfill for Vial,
Needl e, Syringe |oss 5[ 00136] A typical conposition of abatacept SC drug
product, 125 ng/nl filed into a syringe is provided in Table 5 bel ow. TABLE
5 Conposition of Abatacept SC drug product, 125 ng/m (125 ng/syringe) Corn
Sonent Anount (ng/syringe) Abatacept 125 Sucrose 170 Pol oxaner 188 8.0

Sodi um pho%&g@ﬁl‘ﬁﬁfg?gﬁéi% t@@?iﬂﬁé&\@ql&%&%ﬁ diIH?%Rpo?](s)phat e di basi c,

anhydr ous njection 0137] The

r ecomrende0s6or agixpedsidtof WL g ihtgecafesican BEibroRRybEc E61RM 2-8 C with a
recommended shelf |life of at |east 12 nonths. [00138] The density of the

abat acept Bekawatgs prastifrequeatlyl arcwepreserded bigvasicais etyains of bacteria. The

5  bacteria may be a gram positive or a gram negative. Typically, gram-negative bacteria

such as E. coli are preferred. Other microbial strains may also be used.
[0067] Sequences, described above, encoding CTLA4Ig molecules can be inserted
into a vector designed for expressing foreign sequences in prokaryotic cells such as E.
coli. These vectors can include commonly used prokaryotic control sequences which

10 are defined herein to include promoters for transcription initiation, optidnally with an
operator, along with ribosome binding site sequences, include such commonly used
promoters as the beta-lactamase (penicillinase) and lactose (lac) promoter systems
(Chang,; et al., (1977) Nature 198:1056), the tryptophan (trp) promoter system
(Goeddel, et al., (1980) Nucleic Acids Res. 8:4057) and the lambda derived Py,

15 promoter and N-gene ribosome binding site (Shimatake, et al., (1981) Nature
292:128).
[0068] Such expression vectors will also include origins of replication and
selectable markers, such as a beta-lactamase or neomycin phosphotransferase gene
conferring resistance to antibiotics, so that the vectors can replicate in bacteria and

20 cells carrying the plasmids can be selected for when grown in the presence of
antibiotics, such as ampicillin or kanamycin.
[0069] The expression plasmid can be introduced into prokaryotic cells via a
variety of standard methods, including but not limited to CaCl,-shock (Cohen, (1972)
Proc. Natl. Acad. Sci. USA 69:2110, and Sambrook et al. (eds.), “Molecular Cloning:

25 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., Saccharomyces cerevisiae, Schizosaccharomyces

30  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-




was determ ned at anbi ent tenperature using the Mettl er-Tol edo
densitoneter. 15Measurenents were performed using 5-nL sanples in
triplicates. The density of the abatacept SC fornul ation 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 CTLA4lg fornulation is about 1.0 g/cc to

oroter abi y Kibtle? | 58 0mRARE bt 1065y GHERRYsotst e Cond ui scosi ty o
the abat aceqiy0SQ0 freconleat iiﬁé‘%@ﬂ@ﬁte@% eHo H&?’gridﬁéd'lﬁlz&@@p&%b?é’iﬁzi @?cekéﬁheorret er

at anbient tenperature. A reference standard of 9.3 cps was for the
measur enentxalisbing Wiltsbos, Wik),sTHObon8Q 3d GEIMSH, Sitmotra, dT), THO riynelB abat acept
concentrati ound _t0 cps. Typically, the viscosity of a SC
CTLA4I g fo#%lﬁ&{?ng}’a’ 1{2)5 (ﬂg@‘#@@éd e‘%é)dg‘écgb?vﬁ)@@‘ﬁ EfMRyr ef er abl y
about 9sto 9&%, ; e € - 40]
Gsnmol ality S‘SP S ’igg%ggg’p[?p%r%gﬁ?ﬁ??xﬁé%ﬁgﬁg%&?%?%u a? ? g(rjfk&gé
measur ed usiahigbvay, Wshirpriés s ulliestretvieoplanildetls datwalesbiiscd Nalhol@plants, cell
concentrati OW of 1%5 mAL, tge osnplality of abatacept SC for nul ation is
770 25 nOSPRFRGREAGFHYD: CAPy SPYLeate askiea ellsi Comysoxbess antiiag sepds ereul at i on
at 125 mWrdoS,c fie. 250 to about 800 nOsnfkgH20, preferably about 700 to
about 800 10 nOs gl- 120, nore preferably about 750 to about 800

nOsi n/ kgH2Q007R] e paNatleierciaf setyiencECercoding | GLIL Mg nfA0kAd] deIbif AP AGHUT | NY
process _devel oped for SC fornulations typically involves conpounding wth
sugar afld glsPigdnsered inte pvegieridesiensd dondxprassiag foreighisequeatésan al5and fil | i ng

into vials i opt | receded by diafiltrati.on (buffer
exchange) gﬁ%arg%#cﬁeb%?rsg%el %%hlg@%‘l?%ﬁj%sltﬁ Qfgb?n‘f:eg%ﬂg?rhﬂﬁc‘fﬂr@‘flﬁm ration
uni t. [00142aftickasidagsotic med H descri be the manufacture of the SC

Bel at acept and Abat acept, drug products, respectively. [00143] One skilled
in the art [(53ld beommanty wed ehearyaisdontrolsegnérices for e noexpadssion ve@se as t o

o et s on. neaydeiimoieRSd Gyl apd e el Wirh athin A BR R M5 ed i nt o
each vigal @&r eﬁﬁ}nbgeq %ij ?J%rﬂibtle%@m.ﬁ\@c@%'dﬁ%ah%ﬁrc%%?‘(‘%él\/gﬁﬁﬁ\? s and
(0} e ace

guar antee that O. the solution containing 100ng o pt drug
product caiegien)wOtka cammdnlywnsed ipeomptats. indBd¢ thgeady Bod hitd @biorer§ 86:144] |V

f | ati S .b dm.ni ti te | articul
st ances . ST R A0S VIDE R of LToRY PNt aF By YErlancpl ant ati on
recei ving atdmdéléld @8cvasahbftRichiVed RYthol {dika, %ﬁeh!)ﬁgfs@? a%&'?o@ﬁé Fyaﬁt?ﬁl(l)rga

recogni ze the di sadvantages and risks of a |yophilize ormu ron for both
t he manuf adtrus- én iadecibleerematet, sudnaschNMOH(Khes sit aha(1982)dsqerti99eloy. The

ri sks d g%@adva taﬁes t.o the health care professional associated with
reconst! t utt od"®aH9 Rel¥de contamination, foami ng and product |oss as well
the health {WBF Predess i abrasihy @“L%Qﬂgh{o?&ufeg irpélﬂ&g);ogestrﬂ% ¥ Lyl ati on.
Addi tional [y, the manufacturer's costs Tn equipnent and e oyeé Ui me can
be decr easewubyces eatindi enbandee rdgymphiThesadre anpataapirodptanipmgpeact ur i ng

process. Al of.the r ns, are sufficient notivation to design a liquid

e reas
f or mul at i of*RFGISIANAPGSES °5’P8Gﬁl&?i]ul’?*ﬁ@“b?"e@‘éﬂ“?séféamiOéEh%PrP’@PFﬁB regi9n t o
devel op wo e | At . o I hili,zed, drug
product af Fd (gj 4Fheaﬁf){a§{s¥{m c(%{ﬁg?ll%ts %?l?g%c\%t}glf% %Fg?ggtllénn(g%ﬁ%ﬁgsﬁp (r:lé] ?’g’ﬁlt 8F about
25mg/ M5 Thet lpnitahtagedttdrs Gorirdarhmaliad kadst Oﬂlsv(e.gl,(BH\he,rp}bﬁg,ERlS}Vhﬁ?SVQ,i luted to

the desired ﬁéz& praoduct_ concentrations between 1 and 10 n with 0.9%
Sodi um chl BF apjalek PRRES (dpnisgh) RRGDAVR2IPRAREVpPIH €L fiibmal at tine of

10use. Theygi I irnLect i LS _I.sotonic and suitable for
admi ni st ra??%%%?%%sgtp ?{g)\?g%g%gt%l}shi)gfs\?\éR%ng&%fe%%rsggg%ﬁ%?g > above, | ong
t erm st abi tetfoyiraif vekiosy et fgRBUdctdrk (Bifatdgend)), JCIONA-T Qhvidb@éBioR nfldied
products. In order to confirmthe long termstability of "a solution agai nst
formati on rmgithsreafgieranial veskarsn dengeassasinted viryanestors haddeeisprstots, st udi es
15wer on e ol.ution state stability of the liquid

for rrule3a(tpi ogééggf%qwtéé)ger’%’glrﬁ%%&?rg(@tiaffgeiqﬁg‘ liquid formul ati on of the
invention mOTSY i sefucldi€adid béfHeBcdiRhesdECALA AgRAAE&IE &H%@%ﬁfe@hfoocﬂe of at

| east 20 ng/ml in conbination with a sugar at stabilizing |evels,

pr ef er abl yg@wonesddhe akamygtiahostreeld andbiapdicatons tiethosbgenngareglica9st abi | i zi ng

| evel in an aqueous carrier. Preferablxﬁ?the sugar is in a weight ratio of
at least 1:1 protein to sugar. The sug&’-is preferably disaccharides, nost
preferably sucrose. The liquid fornulation nay al so conprise one or nore of
t he conponents selected fromthe list consisting of buffering agents,

surfactants, and preservatives. [00148] The anount of sucrose useful for
stabilization of the Iiquid drug product Ls . 25 in a weight ratio of at




-34- Bel atacept drug product, at a pHof 7.5. The liquid fornulation pH
was adjusted to 7.5, sanples were placed on stability and the drug product
was nonitored for an increase in the high nol ecul ar wei ght species at
various tinme points using a stability-indicating size-exclusion
chromat ogr aphy (SE-HPLC) assay. Under the recommended 5storage condition of
2-8C, no si n|f|c nt_ changes in the rate of formation of HWV species were

obser ved. Hgye I’ﬁh‘éﬂﬁ‘?t?‘i GRYing @hbfdlganplsauleyiermontain origmnf f r agnent at i on
are producte rﬁ)ﬁ@éﬂo%rhtllo%%%ﬁ)%kﬁ?&u@ﬂ a?tr§phc§nt hat may occur during

fermentatio har vest ari Ion,” pur i cation, dr ug substance/
drug produfi076} or dye eapdssing ineusRIced 308RIeY B SaccRi Rl BLNAidiaPor at ory

scale stability studies su%gest t hat deamidation will exceed reference
| evel s of the@rigapef replicrtipp ifrom thesndegenhosydast [gesnaidothe 2pherckdoahidaised. T26b

(%30 |1 d f I |s f h
S0 PG+ BERpn, P D lbér%SI‘@\Iﬁ%' Wisohainapr “garecniianmbapeest 24 mont hs
using the Q@Ioﬁ{eae% W1é 39%5361 gtauQ)IﬁIo%mﬁ%v e?)?]lgétﬁgxh Ilb%ug(% s@gtfgr eIx&%{BIII i quid

15f or mul ati ons (see SC data above) sho e rate o deam Bn found
in the forHimdicombst of, (i%@)Nmamzmﬁ%jéKscmw eaal., (MM Gk 10N87; and

formul atio I 0152]. The acceptable pH range for t he’ liquid
dr ug produ@f t@fvﬁpgﬁ%&g’ éflé*fleoraz& Y 6 to 7.8, nore preferably 6 to 7.2.
[00153] I npopnet herr %%Bﬁ i B | one ma be dded in
an 20 anpums gII at | eas arI?ou(t%t&gSI‘II\ﬁﬂe%eSngI{e%I&e% > e ®Rd%al t s

and/ orl(uf theisgnthesis @ihglycohytizunizoaks Heas eeql, QM@)@”&dﬁ%zﬁiﬁ%'R@%@ figem various
known aci gﬁ{l r&orgg c_and. organic) with "base formn S or ‘am nes.
A

In additi ar® BEHOI‘@PBSIWtIHeW@ObaAd@eOU@@dOTgDVmlqmmclanf fonat e,

trat b t
ons. can. soriLe 5‘?‘?%%?‘8%% oyl ETRTS e D et FEPkEo e oot
herein is (dQQO)/WI‘HBSl%&zphaNWﬂ%lﬁrbﬁaIeI Yor@ﬂﬂﬁ%ﬁ@lﬁcéﬁé‘kﬁlag@ﬁl%ﬂn&%' c for

adm nistration to a human) and is useful for preparation of a l1quid

formul ati ol (qulohétl?’laI Q‘émcaﬁ PR1D), intcthagtefos et gle'cmatleanzfymem nj ection

( SWFI )15 i 0S Ler f or ction ffered solution
(e.qg. phog@h%Ie buf%érﬁ)eIIjI% SFS ey ndug b erI?eIcéusfeIF?y ‘éJ“sI:I?IrG IBI‘?II b®i nger' s

sol ution Od‘nvdﬁﬁﬁlélﬁsEst&QﬂDd)Mhé th HQARBR b heRleAS ' ional I'y
added to the fornul ati ons her gfbrIvto reduce beagt eﬁgéké%ﬁcﬁypﬁbﬁe&%di tion

of a presdpade theseigm th@gex@g;ﬁmﬁmt shiogk iprdteias,aldohel gehydropehoe 20f a

mul ti-use ose) formul atio 00156 di scussed with the

| yophi I'i ze% uC(I:IR) &eogmctl phose Aﬁ'IZé'"IfIﬁlaéﬁ‘?ﬁI gﬁ‘%%@(&ﬁ%ﬁ@?@@%ﬂ%
silicone foupded fessinaibtfosl nflob SRS aléc?osIeII@IlzatIotnh' nteracts with silicone to
formvisible particul ates, thereby %I mting the health care professional to

utili20ng [@PTY] congeglrléfensgﬂqumsmajihlsolhemhaotédfaoﬂqml’ ahd ofthemydiggt i onal | y
conprise a _surfactant to Qrevent formation of visible particulates in

presence Of 1511 TconE>® SCIUNIRFRY PP R S{appiacdneseetass SNA-onudr temeainaioac ept

I dd ded
Tabl o 6 Lﬁﬁ“ﬁgr%‘fé%g’é%omﬁ%%ﬁmo RS L T O

mg/ M ( 250enasf/deiingd arid Gampeliengendsount a (ng/ vi al ) Bel at acept 260 Sucrose
520" Sodi w1 Bl PR SR CRER S for DRR B s colts icludle, bin ac o o o~
25  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. ,
30 [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

- -20-




Hydrochloric acid Adjust to pH 7.5 Sodi um hydroxi de Adjust to pH 7.5 Water
for Injection g.s. to 13 mM a includes 4%overfill for vial, needle and
syringe |l osses 15 [00158] The reconmended storage condition for the liquid
formulation is from2-8 Cwith a recomended shelf life at |east 12 nonths.
Preparation of the Liquid Fornulation 20[001591 The |iquid drug product

manuf act uri S t caII i nv S co din mﬁ h sugar and
optionally ggr@%%@an' %ﬁqQﬁﬁﬁﬁ @iﬂ{egﬂﬂ f? A St {Ping in vials,
st opper i ng iaRehRRPDORG: byl AALEL kel ahsd ically
set at a fixed protein c%ncengr ag-?%gﬁg%&tyhat thgqggﬁgggg&w a?étﬁr({uéﬁvol une
can be keptp%xﬂmlmgly@heatgxenh@ sz:ﬁadnlort fodriglobolsaggatectrivatipulgessubst ance, the
m xer speeg GS contro q &ﬁZSO mso as.to minimze foamng in the
bat chi ng sof Er%‘%?f%m’a‘ >t‘6 ehbghse llmasapes (foeesng PIBNAdehI%}h@S%[ﬁg%“ wi t hi n
10 to 2@ methBRnesine Fornmul at ed BuI k Sol ution can be stored under 2-8C or
roomtenperature and roomlight for at |east 24 hours prior to filling.
[00161] The [B08X SoliStpatamt bpplivation @smubabit;onsrﬂ@ﬁbérimeslo(u@esﬁé andegt
sensitivity of th CTLA4] g) mol ecul e. The Bul k Sol uti on may be sterilized

using two G2 &R ‘SR)P‘PI} Yo PQIIMHOMMW?O%(E}SAP%Aen@i progerses for ther s i n
series pri ro&lﬂtlgh bEb f&gelhé‘lofvtrl@irﬁentlc[n 9}%%%1%91 recombl%an g%%é{ggﬂrgr ]E O\rNO\lj: gl be

aware of t need to overfil e contai ner

needl e, syrprmgxemby dnittal diimiagnabiag el ailtwes Aldchré Réektih&tporakid vyxanpl e, each
vial of Bel atacept drug product, 20 nmg/nlL (250ng/vial), contains a 4%

over agdVof rﬁﬁetf‘@%r oduct to account for reconstl tution and wit hdrawal

| osses. 10 cIe ufac ur e 163 ot her .enbodi nent of the
i nventi on, [&% I‘tlg ?JWIP@ anut ec]:rﬂfflp (EQH ﬁﬁq ‘(‘,‘W“E%Wtoﬁ?sﬁs t he drug
pr oduct and:nfezngm&béam&rawfdés&erwﬁbﬁﬁﬁ& b&ﬂéﬂfu% mlellRinHSEne ﬂébﬁq aﬁéfs' cle of
manuf acture conprises a container. Suitable containers | ncI u

15exanpl e, upderstoed bY@naﬁlsllleéyﬂhﬁgéslnmmmi the (HEA 41T helenlt iaircvereredy be
forrredfroqg}o%l Iass pl astic or metals.

f t
[00164] The coﬁ}aal n%’ye rﬁeq1§§ agtrﬁ‘:sg?f%ﬁﬁf){]y? or liquid formulations. The
| abel @B, Qpo883SOCTRE Qb IRdiuhDR 1&991tl}a&é?l%fug@%td RCEEE dﬂéﬁa%ﬁh for

reconstitution and/or use. For exanple€ may | ndicate a t he
25nmy/ m bel @ediseltesdt hfgdfp‘rrcdmtﬂielnSubS@qll&Eltly2Qpld1ﬁadltihﬂn contpmdiagi DNA,
concentrati oln 1623 descri be 58}.‘{ may further indi cate that the

ab
SC f or mul at'? SRIGROgEss 4pd ?yﬂeﬁgé‘??dlﬂfn 0 ORFNIngARTIRica9nat i on. The
cont ai ner ﬁwcldéams 18-k b RHalh B YR ACHULbhioHAS: %’dlga?e pifipfillil.] ove Tor

repeat admnistrations (e.g. from2-6 a ni strations exanipl e, the
subcut aneogthanelrpredipitation; fradticentiat o mhippndafnicont iahRechangy cilemaspre-fil | ed

syringe,cont ai ni 25 exanpl e, the_subcutaneous fornmnul ation. [00165]
The ar€f ol &%F er@%%ﬁ%‘g’;%‘g“ §lOBEPEY 8R SHIGRBF P 80 AnigREBFRrnERFRskH e as

conpri si Ng QAR br BXAMD 'cﬁmn@at@fH&ﬁsﬁ@o gelcfﬁfrﬁt#(ﬁ{ udif f(t)rheg(aﬁpéa E eéﬂa%lg)g

formul ation._[00166] "The article actur [ ncpude ot her
materials d&s cdbllna, eirrdmmmrcArﬁmphmsdTManﬂlmmeb rﬁh@f&h@ﬂtaﬂimaﬂt@@ddﬁ% ng ot her

buffers, e (ﬁds ters edl es, syrin , -and package inserts with
i nstructi o:[% ’g 1 "[E‘@i"@?‘i “geh‘tiobéﬁ%h 2y RN ?th@'e%ﬂfgflﬂ thioeider abl y
utilized fosvs fRg f‘(%astar %r%cl&ﬁﬁ’ﬂgftalsg%ﬁge ﬁ?eﬁé}qg ?nhlﬁ?pro%éoll)tftyg hon of

Iyophlllzed drug product an or trans
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

30  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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solutions fromthe vial to the intravenous bag and may be co-packaged wth
the drug product vial. Methods of Use 5[00168] The present invention
further provides nethods for treating i mmune system di seases or tol erance
i nduction conprising adm nistering an effective anount of the CILA4Ig

nol ecul e fornmul ati ons of the invention. In particul ar enbodi nents, the

i mune system di seases are nedi ated by CD28- and/or CTLA4-positive cell

i nt er act | CRSTACtHC ERBINCHEBUSHRS: derradigiongvhieincabeliidrae ss amsbeslastast , T cel |
1.0' nter aCtfo?@seq;f%u&}p@:ﬂ'&@ég'algom.l?gSuﬁXI? h r%oﬂi:@rﬁﬁ‘z?n?%erhg&all L(J)({;le, but are not
limted to, autoinmune di seases, I munoproliterative diseases, and
graft-rel atomchntinaas.ders. These nmet hods conprise adm nistering to a subject

t he CTLML[% mol ecul e formul ations of the invention to regulate T cell
i nteracti o887 t h The@uahegiongnethed capd@ghgraesimprise additipeal sEpatiph es of

raft-rel a . diseases _include graft versus host 15di seas GWHD) (e.g.,
guch as nal;i/lg(gggtel atn% Yo Pone g?rb rtrFté%‘éIB}S%&é{ ‘inb%?p@iﬁnflﬁlét?‘?eprie gjct igon of
t ol er ance)in théaInaul B SRediafSoARSRHhRALEEMires. &rsfl’vgfntﬁaaﬁta;nﬁ%&%tf%{rﬁpn

rejection, chronic rejection, and tissue or cell alto- or xenografts,

i ncl udi ng dedrangestagants, available, indhding buimt dinsted thetpatiog ytithisshaoteepesns .
Exanpl es of Jjnmunoproliferatjye diseases incluyde, _but are not limted to,
psori asi s;>f" 8812 P{/ﬁ’b%%ﬂe Aﬁye(f%ffnlts’ 3@@?8"2‘20&{%‘?&%‘? ‘il%’?]itr@_“P‘éﬁtﬁ@jrﬁ a;

testi cul arcoaneitRmeNdeph@tidn, GRtA ad HHRROER e BER, OB IS aﬁ)fﬁxhﬁ)g?ﬁf)?k,;jﬁ}!l s; and
aut oi nmune di seases such as lupus (e.g., lupus erythenmatosus, us
nephril)i s)extidmshiheat, ptatedshs oogadia sobventsrdramy yombinedentheréaf.aves' di sease,
per ni ci ous m a,_ aut qj atrophic gastritis, Addison's disease,

di abet es (@8&?‘ i n?&??ﬁﬂh%ﬁé\ﬂgw Rledequiis qopesngratipn ard ¢ bffemet es
mellitis), : ' nyast pr- kS, Lgus,
G ohn' s 0 TR ARt W et PR o CRSRUE R PADHR G P SRR 1
scl er osi s, usadtoconeemeatd enbéchageahediution bdffeifedrh ki préviotbpeyfigeni a,

primary biliary cirrhqgsis, chronic action hepatitis, ulceratis colitis,

Sj ogren' s YHBR 3R, the Haglhwiice desired Sardhe daiggubstanegumat oi d arthritis),

poly Si ty scl 1l n hve tissue disease. 301001691
The g!rll gsenli0 62}9 venﬁ gﬁee%gf@?th%erq‘od\fﬁd%@%gn (ﬁ%.% I%deﬁibciﬁllar\{ﬁlg%?nt (foﬁlﬁelgfﬁ ?‘ﬁ or gan
and/ or ti ssidsubjeated | diafiltradion SlebOtum HRyfilRdASHDj 26T BiothinerSshtil@csohei ng a
recepient of transplant tissue. Typically, in tissue transplants, rejection
of the grdfiepiogess hpg prayptherspbale vessel. E4ESGHE miolasulgs irf pchivgsselsycall cel | s,

fol | owed i B & hat, ~dest th ft Th LA4
ol eoute 1 P4 TG IR0 B IR e R et B P worgnghbesed
prol i f er atCPDA2RGhEECDYS AP G STB a9 ldadNo afMeréB8 H the ipfogosiiESdutiwsue

destruction and induction of antigen-specific T cell unresponsiveness nay
5resul20 i rippeiny Therchorgr faf ongdempstarage, GTEAdlgimolheulereena tedrozge abataiut zed

i mTunosupp ion.. Furthernore, .the CTLAAI | ecul oryrul ati ons of the

i nventi on 2@?8 (_)ratarsnyoﬁ?%éta&gle)s&m\?\ﬁi php tSFW_Eﬁatep‘%fgﬁlétc’gﬁp(?c@eﬁ%ﬁﬂgudi ng, but not
linmted taemp@ratur€ 05t Wi-PEdfh aoUr150s098 bt -JROATHE rlezifY GRRRENOLGL €
nofetil, azathioprine, tacrolisnus, basilixinmb, and/or other bi 6l ogics.

10100170] anddangelysiepends onding valnmalof thepressel thes contaihodF Liddilg mokdcbies, ng gr af t
versus host .disease in a subject. This nethod c riseg admnistering to
e subj ectdhER B onal aPghhaats nadeio i Foser EPbeRe oG8t her . wi th
furthers adgidagnalt. tirgan @t | it Biokdina® : ey I on. For
exanpl e, a CTLA4I gt nol ecu eogc‘gﬂfe ;Ibérlrr%u%ll gdtLl %lnolt%?&t r?ibgre?'nlf/de%ﬁﬂéodrfq %r%&ﬁag{e

admi ni st erfedr 2-6 Biotagree® haitlenin the fnegr any rdfrirdiqm ebduttid to ahlebitt 8t he

al | oreacti,vi t%qifo donor T cells. Al terPati vely, donor T cells within a bone
mar row gr 4T _ﬁegémg&néer Loading Bf‘alf"@& Qi batthes may redvie; fam abat 19itg a8t pri or
to transplignt ak hofks ok@@%zz&%tilln@hv Biskis %thoﬁroz-gn.(iellﬂ%é{lg ?rpoqg&?ess Y st%):;gd’%? l'g
nol ecul e fornul ations of the invention nmay al so be“useful for treating

aut oi nmmune tdinperatiee ooyt BBLOitoTabULE -55°20The stoehge Sinfeas Wltempérative of
i nappr, priagt e activation of T cells that are reactive agai nst autoantigens,

and wiPch 39P8mse & 1oyt oduEtrp Mayfand garRe aeshogig 13 bhosenThe faresdrugat are
i nvol ved i t [ m hi stration of CTLA4Il g

nol ecul e fsc{)hr)gr%u At ?%ﬁglk}%%dgﬁgj%%{(qsuaﬁﬁglrefoﬁgqﬂugér%ogr&gﬁus%%rﬁfl\“% e to an

aut oi nmune di sorder may prevent the activation of autoreactive T cells and
may reduce or elimnate disease 25 synptons. This nmethod nay al so conprise
adm nistering to the subject a fornul-ax2-on of the invention, alone or
together, with further additional |igands, reactive with IL-2, IL-4, or
y-interferon. [00172] The nost effective node of adm nistration and dosage
regimen for the forrulations of this invention depends upon the severity
‘and course of the disease, the 30 patient'.s health and response to




the effective anobunt may be an anpbunt between about 1 and about 10 ny/kg
body wei ght of subject. [00173] The CTLA4l g nol ecul e formul ati ons of the
invention may be administered to a subject in an anount and for a tine
(e.g. length of tine and/or 5 nultiple tines) sufficient to bl ock
endogenous B7 (e.g., CD80 and/or CD86) nol ecules frombinding their

ti i@andse in i iect. Block B7/ | i gand
b el gt RSO ocopdiRE LS IPh T n et S s, SR IPE e T g 02y
CDB0- and/ Drec&hB&-2003003 el Bersd5943wiitdd SB&obah066 SIl-AéTRAsLE i ve cells,

Dosage of the CTLA4lg nol ecule is dependant upon many factors 1 ncluding,
but not 10RPRHceBen pgomendackpeNofl 0734 £GH tifddactlbines, @onpasiions agd sease
being trea evyer.it f the disease, a subject's health, and a

subj ect's ?\)geg%oéitrslggr @%‘%ﬁ@&m&ﬁ‘@nﬁ ‘ﬁh&’f’l’m‘é"e%)ém‘ék. Leistenhiled9gl y, dosages
of the Rgelictere@d 1922006 RINHHOGsQ Yot i ' e b

adm ni stration, US patent aggl i C?iti 8n U?mﬁﬁ?’%%ﬁ%ﬁéﬁuﬁ}ggﬁﬁg%g/ 0083246
and US pat errcifipPy resamborantUglyBuibicomprioductloyt@imalSr 200dh 02288 ulbrek each
dosage and acfirri nistrati on;ﬁ%q:ged | es for CTLA4lg having the am no acid
sequence sASW TFIFISEEPIASTAGY BY FilgreRGeeat i ng rheunatic di seases, such as
rheumatoid arthritis. Al are herein incorporated by reference 1001741 An

ef fective amount of CTLA4lI g nol ecul e may be administered to a subject
dai |y, weeklygphilipett Roymualationrof yleakdvwention si ngle or nultiple tinmes per 20

hour / dgy/ nth/ year, depending on need. For exanple, in one
enbodi m“fﬂ%éif‘éf ?@&YWIWJHWH?U%@ thyivenomenrepnises theeg TLA#K al |y be

adm ni ster : ) h, and then.,once every .nonth
hor oar t or O KB0TIBT ‘R 008 Kol 7 cPo R b hromin et duiieonre Sdatount
about 0.1 profetdfly sugak gnoveipgéferably dissulgrRies, modt paitetabB susitBO8} MBilse. t he

ef fective t.1.s an 25 anmount about 0.1 to 50 ng/ kg wei ght of a subject.
In a speci %IYBHI‘BBEI? Fulafige mayfadserqomprisnonn or wbredtltieltempaneatsout 2 ng/ kg
wei ght of j g -her i f.1 c_enmbodi nent he.effective anount
of CrLAdl g Sk iy SRS TRERHh o CRE, Bl etk bBitiaseipari v o
enbodi Ifent presemvaiveect i ve anount of CTLA4lg is 500 ng for a subject weighing
| ess than 60 kg, 750 for a subject weighing between 60-100 30 kg and
1000 g f oh00&2lsub jl%wg%@m\ﬁ?w feyieloprteanstadies, ke eff@OITBARI0Gs patisits

licati ial: 04.6 74, fil i 2005 and US pat ent
2bbl 1 oat | oo SEsbBioR IR Rec AN R ofdd s hrEhafinhs cALATlpBolEaar e dosage
-40 - andevabliatedi strati on schedul e for LEA29Y1g having the am no acid

sequence shown in SEQ ID NO: 4 for treating i mune disorders associated with
graft tran@B¥int adnstabilitriof the feearedsied GThoip orodecatt inyhe sfsenensgfa. [ 00177]

Typi ly, f .1 A4l le.f ti f the i ti 5

b on RIS o) ARl e QelP I e it b b Abrofkimbin Ur demdetiony the

target serldftial s@egingstodibd GRwelRitCRhd Yrodh@NveiRlst 'Ié)fﬂgge BI/%E%JEE %g Q&aggﬂ ration
p an

of LEA29Yl g nol ecul es of the invention between about out

30gg/ nL ovéfh ahmaktesegind SuerosGandmmiing apids sudhranmsgihmetaniMysineb @odyslid | ci ent to
mai ntain f ion of .th |l ograft, preferably between about 5pg/nL and
about 20 63?‘%% m"i“&“dui"é Sﬁ?ﬁayf‘%?%"’éldteﬁ P‘g%aﬁ dfétréfé?%meffdiﬁé%mﬁmtak odi¥ of LEA29Ylg
mol ecul es sedbilithe TheYRMt&IySptoldtints e MR FiL SO n&ubgtyeen about
0.2 pginL and gbout 1353pg/rrL,ygll‘E)pﬁ)efer”ziq'bl?/H%edt?g@vavgen gig%ﬁ{ﬁﬁg& Sgs}l?ﬁ?s%nd about

2. 5pglaL. 109D 178ExaEhple MARSNIbgs sbdityibedie bf frbezeidieantagiRepRiupe

adm ni stereddi atB anount OEet en about 0.1 to_about 20.0 ng/kg weight of
the patiedt® chﬁ SPTSyeNCs A spapesnstarsdiat S4°G 4Ap ingrmsge mllﬁgbrr%du r For

exanpl e, Lyd; &ﬁ@%@y | 1.0 r .10/ kg .wei ght . of the
patient dur il%}g t he eéé??f‘gg %ﬁggneo?ﬂﬁi:egrﬁﬁﬁsa%Q%Ziﬁty Ej)ladlg?%g}ggsl’%q "?xgg@lon

t r anspl antchtdnuatographyd 8&r HRE €}l adsay. Thegédults demohitueé thhh@eRabiIRPHS figr

mai nt enan%ﬁ}ﬂ&p@ag“e. 0179] The adm nistration of the CTLA4lg nol ecul es of
t he i nventd &g} 18 ineezeoiristl sekidstats forma ivenhanead ih dhe presencavEnous

i nfuskgn. Blifegnatively, single to multiple subcutaneous injections can
deliver the required dosage. Typically, a 30 minute intravenous infusion is
t he admi ni[8a95ht i Ofhe anbwnt o bhdréRbrandlicdduidial BRShY PR e t  €at ment whil e
the patient is in the hospital and/or meking scheduled visits to the

heal t hcar &9phHized drugiapdycs is irgnweight rato offatdeast b ratvaniossuciosest i on i s t he
typical 25 administration node utilized during the nmaintenance phase,
thereby allowing the patient to retur®3to their normal schedul e by
decreasing the visits to a healthcare professional for intravenous

i nfusions. [00180] Exanple 10 describes the pharmacokinetics of the

| yophilized IV CTLA4l g fornul ation in healthy subjects and patients with
rheumatoid arthritis (RA). 30 The pharnacokingtics of abatacept in RA




reach a steady-state by day 60 with a nean (range) trough concentration of
24 ncg/ mo(fromabout 1 to about 66ntg/mL). No system c accunul ati on of

abat acept occurred upon continued repeated treatnment with 10 ng/ kg at
nonthly intervals in RA 5patients. [00181] The invention will be nore fully
under stood by reference to the follow ng exanpl es. They shoul d not,

however, onstr as lim fo the.ipvention citations
t hr oughoutmf1 %Sed?@gﬁf%éwba 3’?’@%%&%&5{? f@?gﬁ;ﬁ }?rﬂgeﬂ)’? o stel OBV‘Ait8ffeer ence.

10 EXANPLEmbre[ﬁQ?ega%]yﬁﬁi@&@ﬁ@lﬁhO%@ﬂb&]@5 Eot8in {0]1991t6§Q/0Y's@ér3)sedr ug product is
formul ated as a sterile, non-pyrogenic ready-to-use solution suitable for
subcut aneol@9aldm nif s¢cessaino the ;{moms]foxammcm;ppm tS(Ey«zbhnlgza;mondu(set byl25 ng/ m
(100 ng/vial).is uf acture at 1559 aI e (152]OV| The bat ch
formul a i s29SHERR HePharmacayfiea l?"%é?% le*ﬂ\ E‘ e l'r Bat ch Formul a

Conponent rose
3400 Pol o@amrrehﬂr%ei‘g’)ggufeg. %%%@?ﬁ%ﬁgﬁi‘%ﬁg?%“ﬂ%ﬁn‘gb’?s"?@‘te%ﬁo a%‘ggastggﬁgf 662
Sodi um pholsphatide.di basi c anhydrous 2.13 Water for Inj ectl on q s to 2.2 kg

Total Batch Size (kg) kg.a _a Total batch size 2. aﬁ{ The
density of [%0Rd sol ﬂnarforr@ulauqrodfzjﬁmn(eat thepstatglity @oh%ﬂsﬁe rzfééb@g dr ug

Sod: um onl BP0 Y43 FRRAER BLER, i DRl é 1 BERES R RRIR Sichur ng

process fOfred%e|d@%@%b@tac§ﬁdﬁitﬁgJﬂoﬂﬁ@@blﬁtfunclﬁﬁ oﬂrgHmtrHer@Quﬂasa/ ¥ why drug
product invol ves buffer exchange of the bul k drug substance from25 25 mM
sodi urﬁOphoaisé%betwe@r@M & pdpuimftaerodiire. Bl Sanplgs werppaesd on Batibty10 nvi

di hos t ff trat f. th t
From 25 nire EeRipder mathe S MBI BEAPERICRRE BivPen mifechliboe | <
acconpl i s h@%ﬁb’sﬁebﬂé? att Vot Ss Bindfpolrts @shh%ﬁ‘ s@bilfthdidakikg dizEGExSMbIBhance agai nst

the new 10 sodi um phosphate pH 7.5 buffer,” foll owed by concentration of
protein tochromE(QgTﬂghM{SW%mﬁal Uoderlshg feeommné¢<h$tﬂﬂagssomhb@1 of2%+i con

ini filt | d ed.wit I t
Gauges. andt fo sl PblihbErfit BRRa e e e Be T - Two
filtrats 0”A8@1§6§£1I}ﬁ§1éb%ﬁﬁlo‘ﬁi§tiie Babitir@ia g&ﬂyéaé@@@w@g & &rfy del8dpMeh 0. 1n2

area Bi omax pol yet'hersul fone menbrane wi kDa nom nal nol ecul ar wei ght
cut of f | i nshowedtige HH lof makingem ctbday toebe bﬂtweém%awd BJeﬂlmcptablﬂgHtrangdwe 10

manuf acturgr's re atio The container for th subst ance
s 4 litlrt the Iy %&P&B@gﬁﬂlﬁ? ﬁ § wi taiHrefgngt%%‘tg‘r‘fﬂiuég hi gh

per f or manc/)osgy i Cpeg (;tHgMg dt Shé! pfgln‘gbq:,g; agqg: r to the
filter hol g’er ]and forrl t he geer ma?aggoltr%g Fee O]pEOWI ragg?%lgid

peri st al t i anpurpf ansiskhbed IDnan;lprelﬁareldyIan@DOSMr dﬁmw]mdarﬂzitrdxﬁfmrar&% are

t hen dlssolved int concentra n solution and final batch_ 15

wei ght2d s BIMmacdlcuit accansa dﬁwﬁﬁﬁé@ﬁa‘@@%ka%n agids (maogganypandyy| k
solution i d I > ter illed into
sterili zed&§£ﬁL}§%§r%§g§%5 Sm(g:%ls f%&ﬁ ﬁ o5 ﬁ”{ddh é‘gg pi\}%)%aﬁhg{e @%ﬁ{ﬂer ed with
20 rum r ubthere ah bp peedglatidate penkltamhated bﬂtrafb(bufférsedndlrthaum fih i dasgeal s. The
conposition of Belatacept SC drug product, 125 ng/m (100 ng/ vial) drug
product i sSOSF‘B’% RPEFSTUM QIBMBOPURIIOBEFan serve as counterion.

[0099] A “bulking agent” is a compound which adds mass to a lyophilized

25  mixture and contributes to the physical structure 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

30 [00100] A preservative may be optionally added to the formulations herein to
reduce bactenial action. The addition of a preservative may, for example, facilitate the

production of a multi-use (multiple-dose) formulation.
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20 TABLE 8 Conposition of Bel atacept SC drug product, 125 ng/nl (100
ng/vial) _Comyonent Ampunt (ng/vial)" Belatacept 140.0 Sucrose 190.4

Pol oxamer 188 8.96 Sodi um phosphate nmonobasic, monohydrate 0.371 Sodi um
phosphat e di basic, anhydrous 1.193 Water for Injection g.s. to 1.12

I ncl udes 40% overfill for Vial, Needle, Syringe |loss 25 EXAMPLE Il 1001851

. LVi duct .i,s f | ated_as a
Storite navotorfo O Rintd man it U ot Pl e Pl Bt Mg ous
admi ni st r atinton.vid depérdingddn MeAGRAoSHges Mad%mraﬁ&?%h 14 'fﬂj% drug

product is manufactured at 55-L scale (3,500 vials). The bat ¢ ormula is
descri bed ispecTibireatmenie Fowexample fthg c@ateotiaticor oI B Oigpeneiat mAgreange ( gm)

Abat acept dru ance. . 625. Sucrose g Pol.oxamer 188 40 Sodi um phosphate
nonobasi ¢, q‘%é@@@t‘@g@?%ﬁge%@%ﬁ%ﬁg’g H’&?Véadl basi ¢, anhydr ous
5 [00102] A typical composition of lyophilized Abatacept drug product is listed in
Table 1 below.

TABLE 1
Composition of lyophilized abatacept (250mg/vial) drug product

Component Amount (mg/vial)®
Abatacept 262.5

Maltose monohydrate 525

Sodium phosphate monobasic, monohydrate” | 18.1

Sodium chloride” 15.3

Hydrochloric Acid Adjust to pH 7.5
Sodium hydroxide Adjust to pH 7.5

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

® These components are present in the abatacept drug substance solution

[00103] A typical composition of Iyophilized Belatacept drug product is listed in

Table 2 below.
15
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.
20
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4.86 Water for Injection (Ls. to 5.0 L Total Batch size (L) 5.0 _

“Abat acept drug sulbst ance: protein concentration 50 ng/nl, 25 nmM sodi um 10
phosphate, 50nmM sodi um chloride, pH of 7.5, <5% HWN species [00186] As
descri bed above in Exanple I, the nmanufacturing process for Abatacept SC,
125 nmg/ ml (125 ng/vial) drug product involves buffer exchange of the bul k
drug subst ra fr ﬁ? M sodi um phosphat e, 50mM sodi um chloride at a pH of
7.5 to 151@ m]sog{gﬁ MGEsHree pradyetgs perstitiited wish lapweraedvy cersiec eFbe at i on of

i - =15 b | . buf fer.. Sucrose and
Pot owaner L0 SEarid ST Blest el o b B ol RFR sy S R G T on and

final bat cindweingbxicifer athinstradomid AhdBamMna odiismIEhesRhARrRivhi g, PH 7. 8.
The bul k solution is filtered through 0.22 micron sterilizing filter and

filled intléwd Brmuiation, aim nbyizatiendilvgraive dilTgpeinch@e sfdrlawagt &ss vi al s,

A i K ] . | ..
I b orT sHleplor b7 o B ARGt BtSes ORGPl s B g st . 125
my/ M (125enyphisphiteibafreavaling, itrtablise diulsl Rmfeﬁ‘é solhfiE Br &&t&?@pos' B

of Abatacept SC, 125 ng/ml (125 ng/vial) drug product Com onent Anmount
(mg/ v al )'SOM@Pacept 175 Sucrose 238 Pol oxaner - 188 11.2 Sodi um phosphate

i h . 20 .Sodi.um_phosphat e di basi c, anhydrous 1.36 Water
B RS R A e R S o
Syri nge | Qs EAMTFeltet SR Wl ANREACEBE, USY ROIEY G fbo, (@RI vi al ) dr ug
product is a sterile, non-pyrogenic |yophile suitabl’e for intravenous (1V)
admi nilét r {thlonde Bgastion, UFP . wreg adnalitutiont the hpRBREY pok ded iagept which is

constitute jth Sterile Water for Injection, USP and further diluted with
0. 9% Sodi dﬂﬁsgﬁe%l’f"dé‘[‘%félﬁaI’&Hbf@&ﬁﬁsohgtont he time of 10use. [001891 The

_?_2}3EE ‘;_(i’r 'TUbﬁ)Gf] or T?pi@:é]@, kid l‘%pllﬁﬂE&f"drﬁ-k {)?od-u%t 9fetﬁg Ellispa%giniv@nt}-c?nbﬂse 11 bel ow
constituted to about 25mg/ml with 10 ml of either Sterile Water for Injection, USP
(SWFI) or 0.9% Sodium Chloride Injection, USP. The constituted solution is further

15 diluted to drug product concentrations between 1 and 10 mg/ml with 0.9% Sodium
Chloride Injection, USP. The diluted drug product for injection is isotonic and
suitable for administration by intravenous infusion.

[00107]  During early clinical development, the constituted solutions of lyophilized
drug product were found to be incompatible with disposable siliconized syringes,

20 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

25  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
30  prevent the interaction of the constituted drug product with the siliconized syringe, for

example, in an amount sufficient thereof.
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Batch fornula Conponent Ampunt (kg) Abatacept drug substance' 4.6 Maltose
nonohydrate 9.2 Hydrochloric Acid Adjust to pH 7.5 Sodi um hydroxi de Adj ust
to pH 7.5 Water for Injection g.s. to 119.61' 15a abatacept drug
substance: protein concentration 50 ng/m, 25 nM sodi um phosphate, 50mV
sodium chl oride, pHof 7.5, <5% HMN species fornulated bul k solution

density = rax. L. 04qg/ nil 100190].. The required quantity of abatacept
d(raug sﬁbstiﬁ@ggrs é&edrggmpg’eﬁd?ﬁ Sé%fﬁ%‘%l_c‘?%‘t%’cfoéﬁ’@r‘)"?ﬁhﬂé@d@’amﬂﬁ%\slsst_eeI _
compoundi NGoESeC Witk h PRAritrdd dndt Hitlof al RestdDYflonlilSt ance sol ution is
m xed at 250 50 rpmwhile maintaining the solution tenperature between

5- 25C. [001911 The required quantity of maltose nonohydrate powder is
added to tlige conpoun vessel . The solution is mxed for a mni mum of 10
Tepa

Ln . , :
m nut es at rggg't??[@%ﬂgg]hllﬁfé Eymytladden pH i s adjusted to 7.3-7.7, if

necessa ' t [ | di um hydroxi d lution or 1
necessas WHITOL ! PG 04 oy PERRRE Sl NN RN BBRAOn ©

wei ght (fi fed FoayqmslajedBilk G oWioarfof Wophilizaihn, 8RptiéBRratRANGE Mg gevihRr @ ni ni mum
of 8 mnutegs. The faormul ated bul k solution is sanipq)_l ed for pH 10[00193]

For nul at ed TBEAIRE Yalsup pdieeres dpeechambes fedowpd by bop ibzarfop stoppdringrand The

for mul at edcﬁ%li solution after 0.45-pmfilter is sanpled for bioburden and
bacterial endotoxin (BET). [00194] The pre-filtered fornul ated bul k Sol ution

is sterileffoiliter exkaniplés IWRAQY2Rscritd the IaSifciufe SEhE E%pH{lf'zQ& Ai)gtafzég)ltl i ng.
15[ 00195] Sterile filtered Formul ated Bulk Solution is filled and partially
st oppet®d a#d Belatagem draprodyess,gesppctvelyy| st opper by a fully automatic

il i hi ne. T 5= T . flint tubing glass vials are
washed-andRURaE! | B HEE ek BT op ) B K acta psad BRMOBar ti al |y
stopper ed dsrintPARAG iha ) osbvial ARVl En 10 120 HTIRE Y@iind fg [T ceze

drying cycle used during |yophilization of abatacept drug product is

R e kil muivrhe i Ao Sk e
!I')é?rgglr Lllt ﬁ?gurg&ﬁ%glg}r%glgltﬂ%g%%ﬁ% Fcﬁ%qﬁﬁnd to ensuee complete dissolution of the

15 lyoprotectant within 10 to 20 minutes. The Formulated Bulk Solution can be stored
under 2°-8°C or room temperature and room light for at least 32 hours prior to
Iyophilization.

[00113]  The Formulated Bulk Solution is not terminally sterilized due to heat
sensitivity of the CTLA4Ig molecule. The Formulated Bulk Solution may be sterilized

20 using two 0.22-pm Millipore Millipak® sterilizing grade filters in series prior to
filling in vials for lyophilization.

[00114]  The freeze-drying cycle selected for this product is optimized in order to
have efficient sublimation and evaporation during the primary and secondary phases
of drying respectively, without compromising the product quality.

25 [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

30 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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From5C to -45C in 2.5 hours Freezing Hold at -45 + 3C for 4 hours Prinmary
Drying (Shelf Ranp) From-45C to -19Cin 2 hours Primary Drying (Vacuum
100 + 20 microns Prinary Drying Hold at -19 + 2C for 84 hours Internediate
Drying (Shelf Ranp) From-19C to O0C in 2 hours Internediate Drying Hold at
0 + 3C for 8 hours Second. Drying (Shelf Ranp) FromOC to 30C in 2.5 hours
Secondary Drying (Vacuum 100 + 20 m crons Process paraneter |n-process
control Secondary Drying Hold at 30C for 12 hours Stoppering 30 + 3C

I t 20 +
St opperl n ‘qa ggg%] t§990“]sqg)6%§?tAnS St orage Before Unl oading Hold a -

3C for ours [ the end of the |yophilization cycle,

chanber pl’[®9$]ﬂ‘]e iCherskilRadn te Moﬂﬂ@é%m‘é%é"ﬁcéﬁ\%ﬁie&@e b ddRFed nitrogen
and vi al stopperi n? is performed under vacuum The stoppered vials renain
of

i nsi de t heforyuigtipn fordhe pasientin reed of fraquent rehronThhefipy o ffh htied hang st opper ed

-of f. seal under HEPA
Fittor d drpeeahl s g Tt Roseshe Revedruanbliant nheion thalamow
dei oni zed lmtaenor@'as&gh%ﬁﬁ e@ér%é%ﬂénﬁg 4866 muldish W&%‘l’q 6‘{ g product vials

are stored at 2 to The conposition of Tyophilized
abat acept dPBOistergdt Abnedvargd pe @ctudjkaneﬁacxélﬂb ssdhedpatienfTabl e 13 bel ow. TABLE

13 [00118]  For subcutaneous administration, a dosage form with high protein
concentrations is desired. Treatments with high doses of more than 1 mg/kg (>100
10 mg per dose) 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.. In
order to optimize the long term stability at high concentration against formation of
high molecular weight species, formulation development studies were conducted to
evaluate the effect of various excipients on the solution state stability of the liquid SC
15 formulations of the invention.

- [00119]  The SC formulation of the invention comprises the CTLA4Ig molecule at a
protein concentration of at least 100 mg/ml in combination with a sugar at stabilizing
levels, preferably a protein concentration of at least 125mg/ml in combination with a
sugar at stabilizing levels, in an aqueous carrier. The sugar is preferably in a weight

20  ratio of at least 1:1.1 protein to sugar. The stabilizer is preferably employed in an
amount no greater than that which may result in a viscosity undesirable or unsuitable
for administration via SC syringe. The sugar is preferably disaccharides, most
preferably sucrose. The SC formulation may also comprise one or more of the
components selected from the list consisting of buffering agents, surfactants, and

25  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

30  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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Conposi tion of |yophilized abatacept (250ng/vial) drug product Conponent
Amount ng/vial)f Abatacept 262.5 Maltose nonohydrate 525 Sodi um phosphate
nonobas c, nonohydrateb 18.1 Sodium chlorideb 15.3 Hydrochloric Acid Adj ust
to 7.5 Sodium hydroxide Adjust to 7.5 a includes a 5%overfill for vial,
needl e, syringe |loss 15() These corrponents are present I n the abatacept drug

subst ance sol ution MPLE 1V [ 001 el.at acept yophi |l i zed, (100mg/vial),
dr ug produzf’mP%ra%"esgt W?‘Eousﬁ‘%e’[pem% RB@%‘HF@CI‘%/ |"P(§e‘§{ﬁrt"!éﬁ5glé spefes

I nt r avenousydsinydni®edd isd 4 shbid uﬁ?&hn kgLl S‘ngﬂr?'lna apR i Ong of |
bel at acept WItrPI‘{aI S consl?éltut ed%’wlt % m9 o(fhlsgterl e %ér%_or r‘}j ction, |
USP to y| eladsaa Tonesuty dnanstrate tmﬁ tlnms’tafbilityldftlm@Tbegmbt&elﬁleeh{Hétstd to a
-47 - entratlon ng/mM_wth 5% Dextrose |Injection, USP or
0. 9% Sod| u ERTHS © f}ﬂéé&“? ifb‘%e pU’SF”"&tOftSH‘éIO%q rEabafzatige by suc[r@@m]beme bat ch

size fok dryg;REOdkse! %Q&Fﬁ&%%ﬁ?raﬂgyBX %n tl{e%g}t%glg grro%%%v%i%e %:{ ters.

representative batch fornu Sl ze i al s)
i s 5provi dele $tablIFadJIaeaMmbthhmmvfﬂéfBb;ElrﬂlﬂmB&bﬂhyE@tfhﬂuﬂx@sdlﬁﬁ mBatch Size of
66 liters 000 VI al s) . Conponent. Anount (kg) Bel at acept dr ug substancea
1.32 Sucro%% ““Pﬁ‘@‘ﬂt PECELSive yBsiteneibt oxi n 2. 64 Sodi um Phosphat e Monobasi ¢

Monohydrat godho38 Sefll bt o?5hd8se useful for stabilization of the SC drug product is in

a weight ratio of at least 1:1 protein to sucrose, preferably in a weight ratio of from :

10 1:1.3 to 1:5 protein to sucrose, more preferably in a weight ratio of about 1:1.4 protein
to sucrose.

[00123]  If necessary, the pH of the formulation is set by addition of a
pharmaceutically acceptable acid and/or base. The preferred pharmaceutically
acceptable acid is hydrochloric acid. The preferred base is sodium hydroxide.

15 [00124] During formulation development, the stability of the SC drug product was
studied as a function of pH. Example V describes stability studies with SC Belatacept
drug product as a function of pH. The SC formulation pH was adjusted between 7 to
8.2, samples were placed on stability and the drug product was monitored for an
increase in the high molecular weight species at various time points using a stability-

20  indicating size-exclusion chromatography (SE-HPLC) assay. Under the recommended
storage condition of 2°-8°C, no significant changes in the rate of formation of HMW
species were observed after 3 months.

[00125] In addition to aggregation, deamidation is a common product variant of

peptides and proteins that may occur during fermentation, harvest/cell clarification,
25 purification, drug substance/ drug product storage and during sample analysis.
Deamidation is the loss of NH; from a protein forming a succinimide intermediate

that can undergo hydrolysis. The succinimide intermediate results in a 17 u mass

decrease of the parent peptide. The subsequent hydrolysis results in an 18 u mass -
increase. Isolation of the succinimide intermediate is difficult due to instability under

30 aqueous conditions. As such, deamidation is typically detectable as 1 u mass increase.

Deamidation of an asparagine results in either aspartic or isoaspartic acid. The

parameters affecting the rate of deamidation include pH, temperature, solvent
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0.03 I'N Sodi um Hydroxi de/ or 1N Hydrochloric Acid Adjust pHto 7.5 (Fs. to
batch wei ght Water for Injection Bel at acept drug substance: protein
concentration 25 rag/m, 25 mM sodium 10 phosphate, 10mM sodi um chl ori de,
pH of 7.5, <5% HWV speci es [00201] Bel atacept |yophilized drug product is
manuf act ured as descri bed in Exanple Igl aboved 1%802?2] rhe 1511 st ed
conposition pf lyophilized bel atacept drug product, ng/vial is I ste
'n Tabl e 19¢k8 Oggﬂ%u%ni%st@&&%oB?W?wes'qu%a?ﬁl IPPh®EP i eenirreption

100ng/ vi al : AL i . t, 110
Sucr ose, Har SRRy Rleklre PP GRAR acks STRUEL i Bhpiereh b hAT R s
Monohydr at &f&ch ddBniBatdimurateShiGly ankeS&. fHBowMNgSad sinlpyetedegeendel 1esiltstia PH 7.5
I N Hydrochl orijc Acid_gﬁjust to pH 7.5 a Each vial contains 10%
overfill f%ﬁ¥$9%¥§“ﬁ@ e todedmiddtionge hol dup of the 20reconstituted

sol uti on. L . Y tudi es..of the SC |iquid.fornulation
o Bel ot ackBiEty  ProirAaRno AR el RO TR e Pt e Rishv
stability eicee fef@emmntlevadypRhapustRl rdpbitoestasthodis: 14 MBnBS ﬁgiﬁg the C Ef f ect
of Sucrose 1002041 Fornul ati on devel opnment studies were conducted to

eval uate tHatacepidemyptionstinglid.8 dieldstagt sixunewbeunder bothd-BYhasd 2510 i ty 01;

e s, AL R 5 R E PTG Os AR MY 18 i G 21

][ atios of gp;pqg iwhch CompSed SEthe\T m&&%m&ﬁ,léaﬂm i.];sig?(@?gég é_thané\g(SH IPIGI - ed

ormati on of high nol ecul ar weight (H speci es o e pt

t o detlk mi drscihlaboratosy sdald pH ptudies slesigedon .evilesteldesmatatios ho$@ dirug Tabl e 16

bel ow. product formulations in the pH range of 6.3 to 7.2.

[00127]  The acceptable pH range for the SC drug product is from 6 to 8, preferably
6 to 7.8, more preferably 6 to 7.2.
[00128]  In another aspect, the salts or buffer components may be added in an

15 amount of at least 10 mM, preferably 10 - 200 mM. The salts and/or buffers are
pharmaceutically acceptable and are derived from various known acids (inorganic and
organic) with “base forming” metals or amines. In addition to phosphate buffers, there
can be used glycinate, carbonate, citrate buffers and the like, in which case, sodium,
potassium or ammonium ions can serve as counterion.

20 [00129] Example VIII describes the effect of buffer strength on Abatacept SC drug
product. Stability was better in 10 mM phosphate buffer compared to SmM
phosphate buffer at pH 7.5 at 100mg/mL abatacept drug product concentration.
Moreover the higher buffering capacity of 10mM phosphate buffer offered better pH
control of the formulation compared to 5SmM buffer.

25 [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 saling: solution, Ringer’s solution or dextrose

30  solution.
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15TABLE 16 Effect of various Ievels of sucrose on Bel atacept drug product
at 100ng/ nl St orage Condition Tine/ Months % H gh Ml ecul ar Wei ght Speci es
1:1.75 1:1.7 Control a 1:1 Initial 0 1.11 1.07 1.05 1.06 -70C 3 1.18

1.09 1.07 1.098C11.22 1.10 1.08 1.07 2 1.34 1.15 1.08 1.09

[00131] 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.
[00132]  As discussed with the lyophilized drug product, the CTLA41g molecule is
5 incompatible with silicone found in standard syringes, in that, it interacts with silicone
to form visible particulates, thereby limiting the patient to utilizing silicone free
syringes. The SC formulation may optionally comprise a surfactant to prevent
formation of visible particulates in presence of silicone
[00133] Examples V and VIII describe the effect of surfactants such as Polysorbate
10 80 and Poloxamer 188 on the solution stability of belatacept and abatacept drug
product, respectively, and it was found that surfactants did not have an effect on the
stability of the CTLA4Ig molecule in a SC formulation. Different levels of Poloxamer
188 were evaluated and the concentration of from 4 mg/ml to 8 mg/ml, preferable 8
mg/ml was found to be adequate to prevent the silicone related particulate formation
15 in the formulation.
[00134] A typical composition of belatacept SC drug product, 125 mg/ml (100
mg/vial) drug product is provided in Table 3 below.

TABLE 3
20 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

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.
25
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3 NAL1.241.151.17 6 1.78 1.39 1.23 1.24 9 2.02 1.53 1.34 1.34 12206
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

TABLE 4
Composition of Abatacept SC drug product, 125 mg/ml (125 mg/vial)

Component Amount (mg/vial)®
Abatacept 175

Sucrose 238

Poloxamer 188 - 11.2

Sodium phosphate monobasic, monohydrate | 0.20

Sodium phosphate dibasic, anhydrous 1.36

Water for Injection q.s. to 1.4 ml

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

5 [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

10
[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.

15 Measurements were performed using 5-mL samples in triplicates. The density of the
abatacept SC formulation was found to be 1.1 g/cc and that of the placebo product
was found to be 1.065 g/cc. Typically, the density of a SC CTLAA4lIg formulation is
about 1.0 g/cc to about 1.2 g/cc, preferably about 1.0 g/cc to about 1.15 g/cc, more
preferably about 1.095 g/cc to about 1.105 g/éc.

20 [00139] The viscosity of the abatacept SC formulation was determined using the

Brookfield rheometer at ambient temperature. A reference standard of 9.3 cps was
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2 3.98 2.41 1.84 1.87 3 4.88 3.02 NA 2.23 6 7.44 4.56 3.21 NA Bel atacept
drug product in 10 nM sodi um phosphate buffer, 100 ng/m, pH 7.5

[002051 The results of the studies showed that increasing the sucrose to
protein 20ratio inproved protein stability. A protein to sucrose ratio of
1:1.36 (WM.:wt.) was - chosen for the devel opnent of the SC sol uti on because

It I d I_um st abi | i i t hout. resul ti I n drug product with
excossi ve RRoit SN PRt Hhonesiy aﬁ%sﬁfﬁhagrsg bz wiilntics o
ol oxarmer LD P e R 2 NS e, YRR B s
eval uat ed. (HdlAdgfemul@®nvwd 26 wed/matiedbait 9ltedbhia 20fcpd, préfeaBtl sHotipd g and

Pol ysor bat e, 80 s evaluated at 1 and 2 ng/m of final formulation
con>c/entrat PBAUL 19608 Bere e raﬁg’ab?e@ BAUGE RGNSt ity at -70C, 8C and 25C/ 60%

hum dity c it ON | varj ous tinme paints.. Results are
shown i % Tg‘tj)tlﬁé‘hb %%%glﬁﬁ%ﬂb‘%a?&%&f %E:th b quuﬁ%aﬂd%%cep‘ggw?aé}%‘."Y*.Vpes of
sur f act ant neeasiBed atiag e phpehprgsspreatiethibd. (TROIMB SRS that HREEnHANGhd dﬂ?sT' me/
Mont hs % Hi gh Mol ecul ar \Wéi fght Speci es Control ' Pol oxanmer 188 ng/m
Pol ysor bat &&@Lythe osmolality of abatacept SC formulation is 770 + 25

mOsmv/kgH,OTypically, the osmolatlity of a SC CTLA4Ig formulation at 125 mg/mL

is about 250 to about 800 mOsm/kgH,0, preferably about 700 to about 800

10 mOsm/kgH,0, more preferably about 750 to about 800 mOsmvkgH,O.

Preparation of the SC Formulation

[00141]  The manufacturing process developed for SC formulations typically

involves compounding with sugar and surfactant, followed by aseptic sterile filtration
15 and filling into vials or syringes, optionally preceded by diafiltration (buffer

exchange) and concentration of drug substance using an ultrafiltration unit.

[00142]  Examples I and II describe the manufacture of the SC Belatacept and

Abatacept, drug products, respectively.

[00143]  One skilled in the art would be aware of the need to overfill the container
20 so as to compensate for vial, needle, syringe hold-up during preparation and injection.

For example, a 40% overage of drug product is incorporated into each vial of SC

liquid formulation to account for withdrawal losses and guarantee that 0.8 m] of the

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

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

30 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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m 468 1 2 1.061.071.071.08 -70C 1.18 1.09 NA 1.09 1.11 1.15
1.34 1.09 1.10 1.11 1.12 1.12

well the health care professional’s time required to prepare the IV formulation.
Additionally, the manufacturer’s costs in equipment and employee time can be
decreased by removing the lyophilization step of a manufacturing process. All of
these reasons are sufficient motivation to design a liquid formulation for IV use.

5 [00145]  The preferred liquid formulation to develop would be a formulation that
would mimic the lyophilized drug product after the first constitution to a protein
concentration of about 25mg/ml. The purchased liquid formulation would then be
further diluted to the desired drug product concentrations between 1 and 10 mg/ml
with 0.9% Sodium Chloride Injection, USP by the health care professional at time of

10 use. The diluted drug product for injection is isotonic and suitable for administration
by intravenous infusion.
[00146]  As discussed above, long term stability of liquid formulations is an issue
for protein drug products. In order to confirm the long term stability of a solution
against formation of high molecular weight species, formulation development studies

15 were conducted to evaluate the solution state stability of the liquid formulation of the
invention.
[00147]  The liquid formulation of the invention comprises the CTLA4Ig molecule
at a protein concentration of at least 20 mg/ml in combination with a sugar at
stabilizing levels, preferably at least 25 mg/ml in combination with a sugar at

20 stabilizing level in an aqueous carrier. Preferably the sugar is in a weight ratio of at
least 1:1 protein to sugar. The sugar is preferably disaccharides, most preferably
sucrose. The liquid formulation may also comprise one or more of the components
selected from the list consisting of buffering agents, surfactants, and preservatives.
[00148] The amount of sucrose useful for stabilization of the liquid drug product is

25  inaweight ratio of at least 1:1 protein to sucrose, preferably in a wei ght ratio of from
1:2to 1:10 protein to sucrose, more preferably in a weight ratio of about 1:2 protein to
sucrose.
[00149]  If necessary, the pH of the formulation is set by addition of a
pharmaceutically acceptable acid and/or base; The preferred pharmaceutically

30  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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Belatacept drug product, at a pH of 7.5. The liquid formulation pH was adjusted to
7.5, samples were placed on stability and the drug product was monitored for an
increase in the high molecular weight species at various time points using a stability-
indicating size-exclusion chromatography (SE-HPLC) assay. Under the recommended
5  storage condition of 2°-8°C, no significant changes in the rate of formation of HMW
species were observed.
[00151]  In addition to aggregation, deamidation and fragmentation are product
variant of peptides and proteins that may occur during fermentation, harvest/cell
clarification, purification, drug substance/ drug product storage and during sample

10 analysis. Preliminary laboratory scale stability studies suggest that deamidation will
exceed reference levels of the peptide mapping test method (rise above the 5% T26a
or T26b (%T30) maximum) and that fragmentation will exceed reference levels for
the SDS-PAGE test method (drop below the 96% major band minimum) at 24 months
using the belatacept(20mg/ml at pH 7.5) stored at 2°-8°C. Data from liquid

15 formulations (see SC data above) show that the rate of deamidation found in the
formulations of the invention decreases as the pH of the formulations is lowered.
{00152]  The acceptable pH range for the liquid drug product is from 6 to 8
preferably 6 to 7.8, more preferably 6 to 7.2.

[00153]  In another aspect, the salts or buffer components may be added in an

20 amount of at least about 10 mM, preferably 10 - 200 mM. The salts and/or buffers are
pharmaceutically acceptable and are derived from various known acids (inorganic and
organic) with “base forming” metals or amines. In addition to phosphate buffers, there
can be used glycinate, carbonate, citrate buffers and the like, in which case, sodium,
potassium or ammonium ions can serve as counterion.

25 [00154] 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 saline solution, Ringer’s solution or dextrose

30  solution.
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[00155] 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.
[00156]  As discussed with the lyophilized drug product, the CTLAA4Ig molecule is

5  incompatible with silicone found in standard syringes, in that, it interacts with silicone
to form visible particulates, thereby limiting the health care professional to utilizing
silicone free syringes. The liquid formulation may optionally comprise a surfactant to
prevent formation of visible particulates in presence of silicone.
[00157] A typical composition of Belatacept liquid drug product, 20 nﬂg/ml (250

10 mg/vial) drug product. is provided in Table 6 below.

TABLE 6
Composition of Belatacept liquid drug product, 20 mg/ml (250 mg/vial)

Component Amount” (mg/vial)
Belatacept 260

Sucrose 520

Sodium phosphate monobasic, monohydrate | 18.1

Sodium chloride 153

Hydrochloric acid Adjust to pH 7.5
Sodium hydroxide Adjust to pH 7.5
Water for Injection q.s. to 13 ml

® includes 4% overfill for vial, needle and syringe losses
15
[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
20 [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
25  addition of sugar to drug substance, the mixer speed is controlled at 250 £50 Ipm so

as to minimize foaming in the batching solution and to ensure complete dissolution of
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the sugar within 10 to 20 minutes. The Formulated Bulk Solution can be stored under
2°-8°C or room temperature and room light for at least 24 hours prior to filling.
[00161]  The Bulk Solution is not terminally sterilized due to heat sensitivity of the
CTLA4Ig molecule. The Bulk Solution may be sterilized using two 0.22-pm
Millipore Millipak® sterilizing grade filters in series prior to filling in vials.

[00162] 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 Belatacept drug product, 20 mg/mL (250mg/vial), contains

a 4% overage of drug product to account for reconstitution and withdrawal losses.

Articles of Manufacture

[00163] In another embodiment of the invention, an article of manufacture is
provided which contains the drug product and preferably provides instructions for its
use. The article of manufacture comprises a container. Suitable containers include, for
example, bottles, vials, syringes and test tubes. The container may be formed from a
variety of materials such as glass, plastic or metals.

[00164] The container holds the Iyophilized or liquid formulations. The label on, or
associated with, the container may indicate directions for reconstitution and/or use.
For example, thf: label may indicate that the 25mg/ml belatacept drug product is to be
diluted to protein concentrations as described above. The label may further indicate
that the SC formulation is useful or intended for éubcutaneous administration. The
container holding the formulation may be a multi-use vial, which allows for repeat
administrations (e.g. from 2-6 administrations) of, for example, the subcutaneous
formulation. Alternatively, the container may be a pre-filled syringe containing, for
example, the subcutaneous formulation.

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

[00166] The article of manufacture may further include other materials desirable
from a commercial and user standpoint, including other buffers, diluents, filters,
needles, syringes, and package inserts with 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
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solutions from the vial to the intravenous bag and may be co-packaged with the drug

product vial.

Methods of Use

5 [00168] The present invention further provides methods for treating immune
system diseases or tolerance induction comprising administering an effective amount
of the CTLA41g molecule formulations of the invention. In particular embodiments,
the immune system diseases are mediated by CD28- and/or CTLA4-positive cell
interactions with CD80/CD86-positive cells. In a further embodiment, T cell

10 interactions are inhibited. Immune system diseases include, but are not limited to,
autoimmune diseases, immunoproliferative diseases, and graft-related disorders.
These methods comprise administering to a subject the CTLA4Ig molecule
formulations of the invention to regulate T cell interactions with the CD80- and/or
CD86-positive cells. Examples of graft-related diseases include graft versus host

15  disease (GVHD) (e.g., such as may result from bone marrow transplantation, or in the
induction of tolerance), immune disorders associated with graft transplantation
rejection, chronic rejection, and tissue or cell allo- or xenografts, including solid
organs, skin, islets, muscles, hepatocytes, neurons. Examples of immunoproliferative
diseases include, but are not limited to, psoriasis; T cell lymphoma; T cell acute

20 lymphoblastic leukemia; testicular angiocentric T cell lymphoma; benign Ilymphocytic
angiitis; and autoimmune diseases such as lupus (e.g., lupus erythematosus, lupus
nephritis), Hashimoto’s thyroiditis, primary myxedema, Graves’ disease, pernicious
anemia, autoimmune atrophic gastritis, Addison’s disease, diabetes (e.g. insulin
dependent diabetes mellitis, type I diabetes mellitis), good pasture’s syndrome,

25  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, theumatic diseases (e.g., rheumatoid arthritis), polymyositis, -
scleroderma, and mixed connective tissue disease.

30 [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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invention can be administered with other pharmaceuticals including, but not limited
to, corticosteroids, cyclosporine, rapamycin, mycophenolate mofetil, azathioprine,
tacrolismus, basiliximab, and/or other biologics.

10 [00170] The present invention also provides methods for inhibiting graft versus
host disease in a subject. This method comprises administering to the subject the
formulations of the invention, alone or together, with further additional li gands,
reactive with IL-2, IL-4, or y-interferon. For example, a CTLA4Ig molecule SC
formulation of this invention may be administered to a bone marrow transplant

15 recipient to inhibit the alloreactivity of donor T cells. Alternatively, donor T cells
within a bone marrow graft may be tolerized to a recipient’s alloantigens ex vivo prior
to transplantation.

[00171] Inhibition of T cell responses by CTLA4Ig molecule formulations of the
invention may also be useful for treating autoimmune disorders. Many autoimmune .

20  disorders result from inappropriate activation of T cells that are reactive against
autoantigens, and which promote the production of cytokines and autoantibodies that
are involved in the pathology of the disease. Administration of a CTLA4Ig molecule
formulation in a subject suffering from or susceptible to an autoimmune disorder may
prevent the activation of autoreactive T cells and may reduce or eliminate disease

25  symptoms. This method may also comprise administering to the subject a 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

30 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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the effective amount may be an amount between about 1 and about 10 mg/kg body
weight of subject.

[00173]  The CTLAA4lg molecule formulations of the invention may be
administered to a subject in an amount and for a time (e.g. length of time and/or
multiple times) sufficient to block endogenous B7 (e.g., CD80 and/or CD86)
molecules from binding their respective ligands, in the subject. Blockage of
endogenous B7/ligand binding thereby inhibits interactions between B7-positive cells
(e.g., CD80- and/or CD86-positive cells) with CD28- and/or CTLA4-positive cells.
Dosage of the CTLA4Ig molecule is dependant upon many factors including, but not
limited to, the type of tissue affected, the type of disease being treated, the severity of
the disease, a subject’s health, and a subject’s response to the treatment with the
agents. Accordingly, dosages of the agents can vary depending on the subject and the
mode of administration, US patent application US Publication Number US
2003/0083246 and US patent application US Publication Number US 2004/0022787
teach dosage and administration schedules for CTLA4Ig having the amino acid
sequence shown in SEQ ID NO:2 for treating rheumatic diseases, such as rheumatoid
arthritis. All are herein incorporated by reference

[00174]  An effective amount of CTLA4Ig molecule may be administered to a
subject daily, weekly, monthly and/or yearly, in single or multiple times per
hour/day/week/month/year, depending on need. F(;r example, in one embodiment, an
effective amount of the CTLA4Ig molecule may initially be administered once every
two weeks for a month, and then once every month thereafter.

[00175]  An effective amount of CTLA4Ig molecule is an amount about 0.1 to 100
mg/kg weight of a subject. In another embodiment, 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 CTLA4lg is about 10 mg/kg weight of a
subject. In another specific embodiment, an effective amount of CTLA4Ig is 500 mg
for a subject weighing less than 60 kg, 750 mg for a subject weighing between 60-100
kg and 1000 mg for a subject weighing 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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serum trough profiles. Typically, target trough serum concentration of LEA29YIg
molecules of the invention between about 3ug/mL and about 30pg/mL over the first 3
to 6 months post-transplant will be sufficient to maintain function of the allograft,
preferably between about Spg/mL and about 20 pg/ml.. Typically, target trough

10 serum concentration of LEA29YIg molecules of the invention during the maintenance
phase are between about 0.2 pg/mL and about 3ug/mL, preferably between about
0.25pug/mL and about 2.5ng/mL.

[00178] The LEA29YIg molecules of the invention may be administered in an
amount between about 0.1 to about 20.0 mg/kg weight of the patient, typically

15 between about 1.0 to about 15.0 mg/kg. For example, L104EA29YIg may be
administered at 10 mg/kg weight of the patient during the early phase, high risk period
that follows transplantation and decreased to 5 mg/kg weight of the patient for a
maintenance dosage.

[00179] The administration of the CTLA4Ig molecules of the invention can be via

20 a 30 minute to one or more hour intravenous infusion. Alternatively, single to
multiple subcutaneous injections can deliver the required dosage. Typically, a 30
minute intravenous infusion is the administration route utilized during the early phase
of treatment while the patient is in the hospital and/or making scheduled visits to the
healthcare professional for monitoring. The subcutaneous injection is the typical

25  administration mode utilized during the maintenance phase, thereby allowing the
patient to return to their normal schedule by decreasing the visits to a healthcare
professional for intravenous infusions.

[00180] Example 10 describes the pharmacokinetics of the lyophilized IV
CTLAA4Ig formulation in healthy subjects and patients with theumatoid arthritis (RA).

30  The pharmacokinetics of abatacept in RA paﬁents and healthy subjects appeared to be

comparable. In RA patients, after multiple intravenous infusions, the

pharmacokinetics of abatacept showed proportional increases of Cy,x and AUC over
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i af i [ [ 10 MM - 58
10 mM - 40 Bel atacept Diafiltration/ Concentration step 138 .
Bel atacept in water 25 17 Bel atacept in water 100 27 Bel at acept: Sucrose
(1:1) 100 10 mM - 424 Bel atacept: Sucrose (1:1.7) 100 10 nM - 737 .
Bel at acept : Sucrose (1:1.75) 100 10 nM - 769 Bel atacept: Sucrose (1:2) 100 10

nml -
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
mcg/mL(from about 1 to about 66mcg/mL). No systemic accumulation of abatacept
occurred upon continued repeated treatment with 10 mg/kg at monthly intervals in RA
5  patients.

[00181]  The invention will be more fully understood by reference to the following
examples. They should not, however, be construed as limiting the scope of the
invention. All citations throughout the disclosure are hereby expressly incorporated by
reference.

10

EXAMPLE I

[00182] Belatacept SC, 125 mg/ml (100 mg/vial) drug product is formulated as a
sterile, non-pyrogenic ready-to-use solution suitable for subcutaneous administration.
[00183]  Belatacept SC drug product, 125 mg/ml (100 mgf/vial) is manufactured at

15 2.2 kg scale (1500vials). The batch formula is provided in Table 7 below.

TABLE 7

Representative Batch Formula
Component Amount Per Batch (g)
Belatacept drug substance® 250.0
Sucrose 340.0
Poloxamer 188 16.0
Sodium phosphate monobasic, monohydrate | 0.662
Sodium phosphate dibasic, anhydrous 2.13
Water for Injection g.s.t02.2 kg
Total Batch Size (kg) 22kg?

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

20 ° 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 25 mM sodium phosphate, 10mM sodium chloride buffer at a pH of 7.5 to 10 mM

4D
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Moder at e 1filered thikegh Bé2 dlieonstuilizmyg 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. The composition of Belatacept SC drug

product, 125 mg/ml (100 mg/vial) drug product is provided in Table 8 below.

20
TABLE 8
Composition of Belatacept SC drug product, 125 mg/ml (100 mg/vial)
Component Amount (mg/vial)®
Belatacept 140.0
Sucrose 190.4
Poloxamer 188 8.96
Sodium phosphate monobasic, monohydrate | 0.371
Sodium phosphate dibasic, anhydrous 1.193
Water for Injection g.s. to 1.12 ml

 Includes 40% overfill for Vial, Needle, Syringe loss

25
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syringe-ability study results shown in Table 20. A 21 gauge x 11/2 inch
sterile hypoderm c needle is recormmended for withdrawal of this product
fromvial and a 27 gauge x 1/2 inch needl e for subsequent dosing. EXAMPLE
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in Tabl e 21 bel ow. TABLE 21 15Effect of Mal t ose on the Freeze-Dried
Solid-State Stability of Abatacept drug product at 50C Level of High
Mol ecul ar Wi ght Species by SE-HPLCTABEE 24 Ti ne (Weeks) W thout Maltose
Drug to Maltose Weight Ratio 1:%3%:2 1: 5a

atch Formula

Component Amount (gm)
Abatacept drug substance® 625 '
Sucrose 850
Poloxamer 188 40

Sodium phosphate monobasic, monohydrate | 0.715
Sodium phosphate dibasic, anhydrous 4.86

Water for Injection q.s-to 5.0 L
Total Batch size (L) 5.0

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

10 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
15 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
20  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.

25
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wei ght ratio was evaluated during early devel opnent with 50 ng/vial
strength. The drug substance lot used in this study was different fromthat
used for other results in this table. This is the reason for the
20different initial levels of high nﬂﬁﬁﬂt@r wei ght species in these

sanpl es. [00220] The results denonst at the stablllty of abat acept

drug product inCcembb§itieh ofAbathept $€; SiAhE i bdudene presence
of ?ral tose. Additi fgna v0 the m gl nmum armg/r{{lﬂg Q gg{ ‘lll‘hc%‘
stabilization of (aimqicmeeipt was determned to 25te\@@ur@(ﬂ;g,a,lg ot ein to

mal t ose wei ght rqqga@ace {ffect of pH [00Z2Z1ISTabiThEy of ryopmitji zed

Abat acept drug omg/vi oll T protetrnal gzxj e—12)—was—eval uated as
a function of p He—solgi+on—pH-was—adjusted-5b8tween 6 to 8 with either
I N sodi um hydro PIQLOXfQFneF Ilgil\lrh’ ochloric acid Q;arn‘m@@ wer e D| aced on

stability at 2- 86odiwmpkosphate mamohesic, msmebydratevai0idfus ti me poi Nt s. _

Anal yti cal test iihgdiun phebpbatp ditasid, SEydeuC t o nonidcor increase fin high
mol ecul ar wei ght] Widbior $sje@iops. These results ang Suymipized 1 Table 22
bel ow. 10TABLE 22 Effect of pH on tThe Rate of Formatiom of Hgh Ml ecul ar
Wi ght Includes 40% overfill for Vial, Needle, Syringe loss

5 EXAMPLE III
[00188]  Abatacept, lyophilized, (250mg/vial) drug product is a sterile, non-
pyrogenic lyophile suitable for intravenous (IV) administration. Each single-use vial
contains 250mg of abatacept which is constituted with Sterile Water for Injection,
USP and further diluted with 0.9% Sodium Chloride Injection ,USP, at the time of

10 use.

[00189] The batch formula for a 115 liter batch size is described in Table 11 below.

TABLE 11
Batch formula

Component Amount (kg)
Abatacept drug substance® | 4.6

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

15  *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

20 and sterilized stainless steel compounding vessel equipped with a mixer. The drug
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(112VIW Species Tinme (nmonths) HWN Species Level (Area % by SE-HPLC
Various pH Values 6.0a 6.5a 7.0 7.5 8.0 Initial 0.6 0.6 2.0 2.0 2.0
0.6 2,02M2.02 0.7 0.7 2.02,02.030,70.72.12.12.16NANA

10

15

20

substance solution is mixed at 250 +50 rpm while maintaining the solution
temperature between 5°-25°C.

{00191}  The required quantity of maltose monohydrate powder is added to the
compounding vessel. The solution is mixed for a minimum of 10 minutes at 15°-
25°C.

[00192]  The solution pH is adjusted to 7.3-7.7, if necessary using the previously
prepared 1 N sodium hydroxide solution or 1 N hydrochloric acid solution. The batch
is brought to the final batch weight (final g.s.) using Water for Injection, USP, and
mixed for a minimum of 8 minutes. The formulated bulk solution is sampled for pH.
[00193] Formulated Bulk Solution is pre-filtered with one 0.45-pm filter. The
formulated bulk solution after 0.45-pm filter is sampled for bioburden and bacterial
endotoxin (BET).

[00194] The pre-filtered formulated bulk Solution is sterile filtered with two 0.22-
pm filters in series prior to filling.

[00195]  Sterile filtered Formulated Bulk Solution is filled and partially stoppered
with a 20nm-Daikyo gray butyl stopper by a fully automatic filling/stoppering
machine: The 15-cc Type I flint tubing glass vials are washed and
sterilized/depyrogenated.

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

product is provided in Table 12 below.

TABLE 12

Freeze dry cycle for abatacept lyophilized drug product
Process parameter In-process control
Loading Temperature 5+ 3°C
Freezing (Shelf Ramp) From 5°C to -45°C in 2.5 hours
Freezing Hold at -45 + 3°C for 4 hours
Primary Drying (Shelf Ramp) From -45°C to -19°C in 2 hours
Primary Drying (Vacuum) 100 + 20 microns
Primary Drying Hold at -19 + 2°C for 84 hours
Intermediate Drying (Shelf Ramp) | From -19°C to 0°C in 2 hours
Intermediate Drying Hold at 0 + 3°C for 8 hours
Secondary Drying (Shelf Ramp) From 0°C to 30°C in 2.5 hours
Secondary Drying (Vacuum) 100 + 20 microns

_46-

at
0,5




1.8 1.7 1.8 12 0.8 0.8 1.9 1.8 1.9 a The drag substance | ot 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 |evels of 15high

nol ecul ar wei ght species in these sanples. [00222] Under the recomended
storage condition of 2-8C, no significant changes in the rate of formation
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20mAm . Sanpl es were placed.on stability at 8C, 25C/ 60% hum dity and
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deionized water by an exterior vial washer. The washed drug product vials are stored

at 2 to 8°C.

[00198]  The composition of lyophilized abatacept (250 mg/vial) drug product is
10 listed in Table 13 below.

TABLE 13
Composition of lyophilized abatacept (250mg/vial) drug product
Component Amount (mg/vial)'
Abatacept 262.5
Maltose monohydrate 525
Sodium phosphate monobasic, monohydrate® | 18.1
Sodium chloride” 15.3
Hydrochloric Acid Adjust to 7.5
Sodium hydroxide Adjust to 7.5

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

15  °These components are present in the abatacept drug substance solution

EXAMPLE IV
[00199]  Belatacept, lyophilized, (100mg/vial), drug product is a sterile, non-
pyrogenic lyophile suitable for intravenous (IV) adfninistration. Each single-use vial
20 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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0.37 0.39 0.37 8 C1 0.39 0.39 0.38 0.36 2 0.40 0.41 0.38 0.37 3 0.43
0.39 0.36 0.36 4 0.44-0.42 0.40 0.37 6 0.58 0.47 0.41 0.39 9 0.54 0.45

concentration as low as 1 mg/ml with 5% Dextrose Injection, USP or 0.9% Sodium

Chloride Injection, USP at the time of use.

[00200]  The batch size for drug product manufacture may vary from 20 liters to

120 liters. A representative batch formula for a batch size of 66 liters (12,000 vials) is
5 provided in Table 14 below.

TABLE 14

Batch Formula for a Batch Size of 66 liters (12,000 vials)
Component Amount (kg)
Belatacept drug substance® 1.32
Sucrose, High Purity, Low Endotoxin 2.64
Sodium Phosphate Monobasic Monohydrate 0.18
Sodium Chloride 0.03
IN Sodium Hydroxide/ or IN Hydrochloric Acid | Adjust pH to 7.5
Water for Injection g.s. to batch weight

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

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

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

Example III above.

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

TABLE 15
Composition of lyophilized belatacept 100mg/vial drug product

Component Amount/Vial (mg)
Belatacept 110°

Sucrose, High Purity, Low Endotoxin 220

Sodium Phosphate Monobasic Monohydrate | 15.18

Sodium Chloride 2.55

IN Sodium Hydroxide Adjust to pH 7.5
IN Hydrochloric Acid Adjust to pH 7.5

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

20  reconstituted solution.
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0.42 0.39 12 0.52 0.45 0.44 0.51 25C/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

2.09

EXAMPLE V
[00203]  Stability studies of the SC liquid formulation of Belatacept drug product
were conducted by placing formulations on stability at different temperatures and for

various time periods.

Effect of Sucrose
[00204] Formulation development studies were conducted to evaluate the effect of
various levels of sucrose on solution stability of belatacept drug product. Samples
were placed on stability at -70°C , 8°C and 25°C/60% humidity conditions and

10 monitored at various time points. The ratios of protein to sucrose evaluated were 1:1

1:1.7 and 1:1.75. The formation of high molecular weight (HMW) species of

b

belatacept was utilized to determine protein stability in solution. Results are shown in

Table 16 below.

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 11.23 1.24

9 2.02 1.53 | 1.34 1.34

12 2.06 1.49 |1.26 1.24

25°C/60%RH 0 1.11 1.07 [ 1.05 1.06

1 2.73 1.83 | 1.48 1.56

2 3.98 241 |1.84 1.87

3 4.88 3.02 |NA 2.23

6 7.44 4.56 |3.21 NA

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

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

20 ratio improved protein stability. A protein to sucrose ratio of 1:1.36 (wt.:wt.) was
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1.18 9 5.59 4.15 2.33 30¢60%H 0.5 1.13 0.91 0.75 0.54 1 1.77 2.03 1.25
0.84 2 3.01 2.90 1.78 1.10 3 4.32 11.24 5.55 1.75 * Sanples not

avail abl e for analysis due to evaporation 15 [00225] The results of the
studi es showed that increasing the sucrose to protein ratio inproved
protein stability. A protein to sucrose ratio of 1:2 (w.:w.) was chosen
for the devel opment of the liquid solution because it provi ded opti mum
stability FRASEBERT thedenclapmyent af e §§ solwthnchecaselit prvielss opembyeatilngi ity .

without resulting in drug product with excessive hypertonicity.

Effect of Surfactants

5 [00206]  The effect of various surfactants in marketed products, such as Polysorbate
80 and Poloxamer 188 on>the solution stability of belatacept drug product was
evaluated. Poloxamer 188 was evaluated at levels of 4, 6 and 8 mg/ml and
Polysorbate 80 was evaluated at 1 and 2 mg/ml of final formulation concentration.
Samples were placed on stability at -70°C , 8°C and 25°C/60% humidity conditions

10 and monitored at various time points. Results are shown in Table 17 below.

TABLE 17
Effect of various levels and types 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 |1.07 |1.07 |1.08 |1.08
-70°C 3 1.18 1.09 |[NA [1.09 [1.11 |1.15
8°C 1 1.22 1.10 | 1.08 |1.09 |1.10 |1.12
2 1.34 1.09 11.10 | 1.11 [1.12 |1.12
3 NA 1.19 [1.18 |1.18 |1.21 |1.28
6 1.78 1.27 11.23 [1.25 |1.29 | 1.30
9 2.02 1.34 1133 [1.34 {142 |1.40
12 2.06 1.28 125 |1.27 |1.38 |1.36
25°C/60%RH 0 1.11 1.06 |1.07 |1.07 |1.08 |1.08
1 2.73 1.52 11.52 11.52 |1.55 |1.55
2 3.98 191 1189 [1.89 [1.99 |1.97
3 4.88 231 229 1224 |2.56 |2.50
6 7.44 339 1405 [NA |3.89 [3.90

15  ? protein:sucrose (1:1.7),100 mg/ml, pH7.5

[00207]  Results of the effect of surfactants suggested that surfactant did not have a
significant effect on the stability of belatacept drug product solution. Among the
levels of Poloxamer 188 evaluated. the concentration of 8 mg/ml was found to be

20  adequate to prevent the formation of silicone related particulates in the formulation.
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Stability Study 5100226) Three |iquid bel eatacept batches were prepared and
pl aced on stability at 2-8C and 25C160% RH conditi ons and nonitored at
various tine points. The weight ratio of protein to sucrose was 1:2. The
formation of high nolecular weight (HWY species of belatacept was utilized
to determne protein stability in liquid formulation. Stability data is
summari zed in Table 24 below. 10 TABLE 24 Stability of |iquid bel atacept
drug product Condition Tine Mnths Bel atacept drug substance (25 ng/nmiL)

Control Pr L3 ose (1:2), 20 ng/m. pH 7.5 % HWV speci es Batch 1
Batch 2 Ba%fﬁécgoﬂﬁi al 0 0.40 0.37 0.43 0.91 5C 1 0.44 0.39 0.45 0.90 2

0. 47 [00208]  Stability of the Belatacept SC, (125 mg/ml, protein:sucrose 1:1.36, 8mg/ml
Pluronic F68) drug product was evaluated as a function of pH. The solution pH was
5  adjusted between 7 to 8.2 with either IN sodium hydroxide or 1N Hydrochloric acid.
Samples were placed on stability at 2°-8°C and 25°C/60%RH conditions and
monitored at various time points. Analytical testing included pH and SE-HPLC to
monitor increase in high molecular weight (HMW) species. These results are
summarized in Table 18 below.
10
TABLE 18
Effect of pH on Belatacept SC drug product*

Condition Time/ % High Molecular Weight Species
Months

pH7.0 | pH74 | pH7.8 | pH8.2

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 7.04 5.68 5.89 6.40

3 9.98 6.13 NA 7.81 -
* protein:sucrose (1:1.36), 125 mg/ml, + 8 mg/ml Pluronic F68

15 [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.

20
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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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 25C/60% RH 1 0. 61

0.62

were measured using a vapor pressure method. These results are summarized in Table

19 below.
TABLE 19
5 Osmolality Determination of Belatacept Drug Product Solution in Various
Buffer and Concentration

Belatacept/Buffer/Excipients | proteinConc | Sodium Sodium Osmolality

(mg/ml) Phosphate | Chloride (mOsm/kg)
Belatacept AP, as is 25 25 mM 10 mM 89
Belatacept, Diafiltration step | 25 10 mM — 40
Belatacept Diafiltration/ 138 10 mM - 58
Concentration step
Belatacept in water 25 - - 17
Belatacept in water 100 - - 27
Belatacept:Sucrose (1:1) 100 10 mM - 424
Belatacept:Sucrose (1:1.7) 100 10 mM — 737
Belatacept:Sucrose (1:1.75) | 100 10 mM - 769
Belatacept:Sucrose (1:2) 100 10 mM - 870
Belatacept:Sucrose (1:1.36) | 125 10 mM - 770

Effect of Agitation/Shaking
[00211] The effect of agitation on solution stability of belatacept SC drug product
10 at 100 mg/ml and 125 mg/ml concentration was determined. Aliquots of the solution
containing approximately 1 mlin 5 cc tubing vials were shaken at speed 3 of wrist
arm shaker at 2-8°C. The temperature of the shaker was maintained at 2-8°C by
placing the shaker in the cold room. Samples were withdrawn at appropriate time
intervals and assayed for pH and visual appearance, and same time samples were also
15 evaluated for bioactivity after 30 days of agitation.
[00212]  Samples agitated at 100 mg/ml and 125 mg/ml concentration for up to 30
days show no change in the level of HMW species, in SDS-PAGE profile, peptide
mapping, B7 binding assay, pH, appearance or protein concentration when agitated at
2- 8°C.
20
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0.60 1.04 2 1.250.99 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 f00227] The data indicate only 0.1 %
increase in high nol ecul ar wei ght species in 15liquid fornulation conpared
to 0.2 %increase in Belatacept drug substance without sucrose in 12 nonths
at 2-8C. These results also indicate that addti on of sucrose does help in

duci f ti f. high ecul air weight species. EXAMPLE VIII [00228]
rSt(:aalt;ﬂ |n?y ggt‘ﬂgflggwui’ﬁﬁgéyt@%l ation of Abat aceptf?rug pr oduct Wtere

duct ed haci ' . 4 '-rterures_
conducted_ ISR 16 LATULARA G005l A e LIS BhGbSORRIEL U0,
of SC Abat acepproduatdorprudaticet way(ihO&igated Jn wmsplevalthl pHadn@gg &ofingtd on of

buffer strength. The buffer systemwas either 5 or 10 phosphat e buffer.
Sanpl es we%ezg ﬁipé’&‘ﬁﬂméﬁ‘??ys](%b]i 3liqugts of bolagcept i€ duerevhRHosontition OIS and

L0moni € 91 ech Gl R HOKS, 14175 BA BhTer MFHEL LR 3631 Mafheh ST PH and
containers. Multiple freezing and thawing were performed by storing vials at -70°C
followed by thawing at ambient temperature (25°C) for 10 minutes. This cycle was
repeated for 5 days. The contents of vials were analyzed for pH, % HMW species and
appearance after each freeze/thaw cycle.

10 [00214] No change in pH, appearance or % high molecular weight species content

was observed in samples during five freeze/thaw cycles.

Recommended Storage Conditions
[00215]  The recommended storage condition for Belatacept SC drug product, 100
15 mg/vial (125 mg/ml) is 2-8 °C with a recommended shelf life of 12 months.

Syringe-ability Study
[00216]  Syringe-ability study was performed with belatacept SC drug product (125
mg/ml) at 2°-8°C condition. Various needle sizes with 1 ml and 0.5 mL syringe were

20  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

25 [00217] Based on the syringe-ability study results shown in Table 20. A 21 gauge x
172 inch sterile hypodermic needle is recommended for withdrawal of this product

from vial and a 27 gauge x %2 inch needle for subsequent dosing.
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nonitor increase in high nolecular weight (HWY species. These results are
summari zed in Table 25 bel ow. TABLE 25 15Effect of buffer strength on

Abat acept drug product (100ng/m, pH 7.5) Storage Condition Tine/ Mnths %
Hi gh Mol ecul ar V1/41 ,.ht Species In 5nM phosphate buffer In 10mM
phosphate buffer Initial 0 1.30 1.47 2-8C 1 1.49 1.74 2 1.60 1.98 3 1.73

2.23 30C/60%%H 0 1.30 1.47 0.5 8.73 14.39 1
EXAMPLE VI
[00218]  Stability studies of the lyophilized formulation of Abatacept drug product
were conducted by placing formulations on stability at different temperatures and for

various time periods.

Effect of Maltose
[00219] Formulation development studies were conducted to evaluate the effect of
various levels of maltose on the stability of abatacept drug product. Samples were
placed on stability at 50°C and monitored at various time points. The ratios of

10 protein to maltose evaluated were 1:1, 1:2 and 1:5. The formation of high molecular
weight (HMW) species of abatacept was utilized to determine protein stability in solid

state. Results are shown in Table 21 below.

TABLE 21
15 Effect of Maltose on the Freeze-Dried Solid-State Stability of Abatacept drug
product at 50°C

Level 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 24
6 10.2 6.8 3.3 NA
8 11.7 7.5 3.9 2.9

* Stability of drug product with 1:5 drug-to-maltose weight ratio was evaluated during
carly development with 50 mg/vial strength. The drug substance lot used in this study
was different from that used for other results in this table. This is the reason for the

20  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

25  beata 1:2 protein to maltose weight ratio.
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14.63 23.24 2 25.26 32.25 [002301 Stability of the abatacept SC drug
product was better in 10 nM phosphate buffer conpared to 5mM phosphate
buffer at pH 7.5 at 100ng/ nL abat acept concentration. NMoreover the higher
buffering capacity of 10mM phosphate buffer 20 offered better pH control of
the formul ati on conpared to 5mM buffer. Based on the data, 10nmM phosphate
buffer was selected for formul ati on devel opnent. Effect of Sugars 1002311
Formul ati on devel opnment studi es were conducted to eval uate the effect of
vari ous S“g@ﬁén%? Eplution stability of abatacept SC drug product. Sanples
were placed on's R Ility at 2- 8C and 30C/ 60% hum dity conditions and

nmoni t or ed 00T i Stability GBIyPEhiMizEd Aﬁﬁﬁceﬁﬁﬁﬁfg%r%ﬂ:'t}{%(ﬁﬂg%ﬂ,e sucrose,
trehal ose and mannitol . The formation of high nol ecul ar”weight (HNMV

speci es of mpgt@alieseiad wes evakeated & adfnetion ofeHp idesbution abi Wast adjusted

solution. Results ar Q in, Tabl e, 26 bel ow. TABLE 26 10Effect of various
sugar s gn E§§¥§§Zbo §ﬁﬁ€?ﬁ%ﬂﬁﬁ%ﬁ%@Fnng?éﬁﬁéVHN}Q #ﬁ@?@ﬁ%ﬁéﬁ@“@%ndit{on
TE el ot hecrbplkahok ey ar e aliy SoRcy oy GROl ok pifiese 171
Tr ehal ose 1: nnito nitia . . . . -

Analytical testing included pH and SE-HPLC to monitor increase in high molecular

weight (HMW) species. These results are summarized in Table 22 below.

10 | TABLE 22
Effect of pH on the Rate of Formation of High Molecular Weight

(HMW) Species
Time (months) HMW Species Level (Area %) by SE-HPLC at
Various pH Values

6.0° 6.5° 7.0 7.5 8.0
Initial 0.6 0.6 2.0 2.0 2.0
1 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

15 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

20  maximum stability to be between 7 and 8.

EXAMPLE VII
[00223]  Stability studies of the liquid formulation of belatacept (20mg/m]) drug

product were conducted by placing formulations on stability at different temperatures

25  and for various time periods.
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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 NANA 11.5 2.57 NANA NA 30060%H 0 1.30 1.18 1.20 1.30 0.5

8.73

Effect of Sucrose
[00224]  The formulation development studies were conducted to evaluate the
effect of various levels of sucrose on the solution stability of belatacept liquid drug

5  product at 20mg/ml. Samples were placed on stability at 8°C, 25°C/60% humidity and
30°C/60% humidity conditions and monitored at various time points. The ratios of
protein to sucrose evaluated were 1:1, 1:2, 1:5 and 1:10 protein:sucrose ratio with 20
mg/mL of belatacept. The formation of high molecular weight (HMW) species of
belatacept was utilized to determine protein stability in solution. Results of these

10 study is summarized and shown in Table 23 below.

TABLE 23
Effect of various levels of sucrose on liquid belatacept drug product, 20 mg/ml
Condition Time/ % High Molecular Weight Species
Months 1:1 1:2 1:5 1:10
Initial 0 0.37 0.37 0.39 0.37
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
3 432 11.24 5.55 1.75

* Samples not available for analysis due to evaporation

15
[00225]  The results of the studies showed that increasing the sucrose to protein

ratio improved protein stability. A protein to sucrose ratio of 1:2 (wt.:wt.) was chosen
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4.31 4.34 3.59 1 14.63 7.20 8.09 5.72 2 25.26 11.97 14.21- 10.14 a

Abat acept drug product in 10 nM sodi um phosphate buffer, 100 ng/m, pH 7.5.
Mannitol forrulation at pH 7.8 [00232] The results of the studies showed
that all three sugars sucrose, trehal ose 15and mannitol offered better
stabilization to abatacept conpared to the control w thout sugar. The
results of the studies under accel erated conditions of 30C showed t hat
manni t ol offPdPedevsdenmasnt of Hisiliqwdisqletion kecatrstibpropided opprapmdstatulisucr ose and
trehal ose. etter than,trehal ose. Under refrigeration,
the stabil |“§a%pg%§‘g%g 'fhllu%rpeééa{]s?gwuhf’s(c%ge&& rQ’lnl‘:fr‘fiyfi cantly different.
Sucrose was chosen as sugar of ch0| ce 20 since mannitol fornul ation had
twice the tonicity of the sucrose fornulation. Choosing sucrose for

st abi | i zat S&#bi ‘t!!dal I ow addi ti on of twice as much sucrose to achieve the
sanme topici rreratlo but reater stablllzatlon
agai nstgl é%&ﬁl 0 reﬂ lﬂ?’g 3*‘#1 gcgq We‘feeﬁrf’fﬁ?rﬁrﬂ-l 'lﬁa@é opyitability 2§ - was
chosen for otdve eﬁ'ﬂ\/z%bgmw%‘Rkpéonﬁhﬁ)n§%djfrféglt9rre8qy%n SeRtSRind, PRI ded
optinmum stability without resulting in a drug produ W't h excessive

hyper t oni ciweyght Bof afqirotein tSsocrosewh0:23 The Fonnmatioa toif hrghdﬁorlehﬂmfmaghtst udi es
wer e condu%&ﬂyﬁo eval ggte the effect of various |levels of sucrose on
solution s { RECEF of pelptacenivasatifizeryioglctramane prafgpttelidpdigpidaced on
stabili ty #rmaiatRa. %’?&i)lﬁ@/Qa@aq{%ﬁ'Mmag%é’m%ﬁié ﬁéi 1 wand moni tored at various
time points. The ratios of protein to sucrose evaluated were 1:1 and 1:2.
10 Thel®ormati on of high nol ecul ar weight (HWY speci es of abatacept was
utilized to determne protein stability in solution. Results are shown in
Tabl e 27 bel ow. TABLE 27 TABLE@4t of vari ous levels of sucrose

on Abatacept SC drug pro - 15at. ril t orage Condition
Time/ Months % Hi . Mol ecusgﬁ(ri)tl\l/éi(ﬁthqm(?pyé{acﬁgf d'%g pro udl

Condition Time | Belatacept drug Protein:Sucrose (1:2),
Months substance 20 mg/mL pH 7.5
(25 mg/mL) % HMW species
Control Batch 1 | Batch2 | Batch 3

Initial 0 0.40 0.37 0.43 0.91

5°C 1 0.44 0.39 0.45 0.90

2 0.47 0.41 0.46 0.90

3 0.47 0.39 0.62 0.91

4 0.54 0.42 NA 0.92

6 0.63 0.47 0.57 0.94

9 0.64 0.45 0.51 1.0

12 0.64 0.45 0.56 NA

25°C/60% RH 1 0.61 0.62 0.60 1.04

2 1.25 0.99 0.90 1.23

3 1.40 1.00 1.18 1.53

4 1.72 1.40 1.60 1.79

6 4.29 2.70 3.09 2.44

[00227]  The data indicate only 0.1 % increase in high molecular weight species in
15 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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Control 1:1 1:2 Initial 0 1.30 1.18 1.17 2-8C 1 1.49 1.37 1.33 2 1.60 1.40
1.21 3 1.73 1.451.23 6 2.10 1.54 1.29 11.5 2.57 NA N A 30C/ 60%H O

1.30 1.18

EXAMPLE VIII
[00228]  Stability studies of the SC formulation of Abatacept drug product were
conducted by placing formulations on stability at different temperatures and for

various time periods.

Effect of Buffer Strength

[00229]  Stability of SC Abatacept drug product, (1 00mg/ml) was evaluated as a

function of buffer strength. The buffer system was either 5 or 10mM phosphate

buffer. Samples were placed on stability at 2°-8°C and 30°C/60%RH conditions and
10 monitored at various time points. Analytical testing included pH and SE-HPLC to

monitor increase in high molecular weight (HMW) species. These results are

summarized in Table 25 below.

TABLE 25
15 Effect of buffer strength on Abatacept drug product(100mg/ml, pH 7.5)
Storage Condition | Time/ % High Molecular Weight Species
Months | In 10mM phosphate | In 5mM phosphate
buffer buffer '
Initial 0 1.30 1.47
2-8°C 1 1.49 1.74
2 1.60 1.98
3 1.73 2.23
30°C/60%RH 0 1.30 1.47
0.5 8.73 14.39
1 14.63 23.24
2 25.26 32.25

[00230]  Stability of the abatacept SC drug product was better in 10 mM phosphate
buffer compared to SmM phosphate buffer at pH 7.5 at 100mg/mL abatacept
concentration. Moreover the higher buffering capacity of 10mM phosphate buffer

20 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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results of the studies showed that increasing the sucrose to protein ratio
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opti mum St%ltji lity without resulting in drug product wth excessive
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f or nul at i oRlaceher siabRity ail- 85armpH 88°WeP% Ininaidiyl camdigerabindimanimted - 8C and

0 e) . It d | t d at iloys,time points. Results
26 choun TaiblyEeRal, DRe AN Bh erd b Xt Piass e Ppana:
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of surfact d@rimadion i BighGeMbcuder Wi (P].'N?WR% e@ds ok2BatdBlivas uiftitdqah Mol ecul ar
Wi ght Species Storage Conditi ong% me/ £r)lt hs Cont rolp'mV '
determine protein stability in solution. Results are shown in Table 26 below.

TABLE 26
10 Effect of various sugars on Abatacept SC drug product at 100mg/ml, pH 7.5
Storage Condition | Time/ % High Molecular Weight Species
Months | Control ? 1:1 1:1 1:1
Sucrose | Trehalose | Mannitol®
Initial 0 1.30 1.18 1.20 1.20
2-8°C 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 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 8.73 431 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
15 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
20 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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20

against aggregation. A protein:sucrose in ratio of 1:1.36 (wt.:wt.) was chosen for the
development of the SC drug product because it provided optimum stability without

resulting in a drug product with excessive hypertonicity.

Effect of Sucrose

[00233] Formulation development studies were conducted to evaluate the effect of
various levels of sucrose on solution stability of abatacept SC drug product. Samples
were placed on stability at 2- 8°C and 30°C/60% humidity conditions and monitored
at various time points. The ratios of protein to sucrose evaluated were 1:1 and 1:2.
The formation of high molecular weight (HMW) species of abatacept was utilized fo

determine protein stability in solution. Results are shown in Table 27 below.

TABLE 27
Effect of various levels of sucrose on Abatacept SC drug product

at 100mg/ml, pH 7.5

Storage Condition Time/ % High Molecular Weight Species
Months | Control ® 1:1 1:2

Initial 0 1.30 1.18 1.17
2-8°C 1 1.49 1.37 1.33
2 1.60 1.40 1.21

3 1.73 1.45 1.23

6 2.10 1.54 1.29

11.5 2.57 N/A N/A

30°C/60%RH 0 1.30 1.18 1.17
0.5 8.73 4.31 2.41

1 14.63 7.20 3.69

2 25.26 11.97 6.59

? Abatacept drug product in 10 mM sodium phosphate buffer,100 mg/ml, pH 7.5

[00234]  The results of the studies showed that increasing the sucrose to protein
ratio improved protein stability. A protein:sucrose ratio of 1:1.36 (wt.:wt.) was
chosen for the development of the RTU solution because it provided optimum

stability without resulting in drug product with excessive hypertonicity.
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Effect of Surfactants

[00235]  The effect of various surfactants in marketed products, such as Polysorbate

80 (Tween® 80)and Poloxamer 188(Plur0nic® F68)on the solution stability of

abatacept SC drug proudct was evaluated. Poloxamer 188 was evaluated at levels of 4
5 and 8 mg/ml and Polysorbate 80 was evaluated at 1 and 2 mg/ml of final formulation

concentration. Samples were placed on stability at -2- 8°C and 25°C/60% humidity

conditions and monitored at various time points. Results are shown in Table 28

below.

10 ‘ TABLE 28

Effect of various levels and types of surfactant on abatacept SC drug product

at 125 mg/ml
% High Molecular Weight Species
Storage Condition Time/ | Control® Poloxamer Polysorbate
Months 188 mg/ml 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
5 512 5.16 5.03 5.05 5.03

? protein:sucrose (1:1),125 mg/ml, pH 7.8
15 [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.

20
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(1:1),125 ng/m, pH 7.8 151002361 Results of the effect of surfactants
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5
TABLE 29

Osmolality Determination of Abatacept SC Solution in Various Buffer

and Concentration

Abatacept/Buffer/Excipients proteinConc Sodium Sodium Osmolality
(mg/ml) Phosphate Chloride (mOsm/kg)
Abatacept drug substance 50 25 mM 50 mM 151
Abatacept, Diafiltration step 50 10 mM — 32
Abatacept Diafiltration/ 155 10 mM — 49
Concentration step
10 mM pH 7.8 phosphate buffer - 10 — 35
Abatacept in water 100 10 mM — 51
Abatacept:Sucrose (1:1) 100 10 mM — 567
Abatacept:Sucrose (1:1.75) 100 10 mM — 766
Abatacept:Sucrose (1:2) 100 10 mM — 913
Abatacept:Sucrose (1:1.36) 125 10 mM - 782

10 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

15 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

20  mapping, B7 binding assay, pH, appearance or protéin concentration when agitated at

2-8°C.
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(mOsn kg) Abatacest dm substance 50 25 rnM 50 mM 151 Abat acept, _
Diafiltration step 50 10 mM _ 32 Abatacept Diafiltration/ Concentration
step 155 10 nM _ 49 10 nM pH 7.8 phosphate buffer - 10 35 Abatacept in
water 1N 10 naM 51 Abatacept: Sucrose (1:1) 100 10 inlyl - 567

Abat acept: Sucrose (1:1.75) 100 10 mM _ 766 Abat acept: Sucrose (1:2)

Recommended Storage Conditions
[00240]  The recommended storage condition for abatacept SC drug product, 125
mg/Syringe (125 mg/ml) is 2-8 °C with a recommended shelf life of at least 12

months.

EXAMPLE IX
[00241]  Deamidation and aggregation are two observed degradation pathways of
CTLA4Ig molecules. This protocol outlines a laboratory scale pH stability study
designed to evaluate the SC drug product formulation in the pH range 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 optimal
lower pH formulation that will attain a minimum of 18-months of shelf-life for the
CTLAA4lg SC formulations with regards to deamidation and formation of high
molecular weight species. The SC drug product formulation utilized in this study is

described in Table 30 below.

15
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
20 drug product will be formulated with sucrose and poloxamer 188 as described above

and the final batch concentration will be adjusted with 10 mM phosphate buffer (pH

6.9). The pH will be titrated down to 6.3 and 6.6, respectlvely, using 1N HCIL.

Alternatively, the pH will be titrated up to 6.9, 7.2, and 7.65 with 1N NaOH. The

drug product will be filled into 1-mL long Physiolis™ syringes (1.0 ml fill volume)
25  and placed on stability stations at 2-8°C, 15°C, 25°C at 60% humidity, and 35°C.
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this study is to identify the optinal !O\ABI%IQBH formul ation that will attain
a ni ni mum BPRREnd st prnRles e, rizg exelusion HNeC SRAPAGISEripsicsigeat | ons wi t h
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and last samples only), size exclusion HPLC, SDS-PAGE and tryptic digest peptide
mapping (TPM). Samples stored at 35°C will be tested for size exclusion HPLC,
15 SDA-PAGE and tryptic digest peptide mapping(TPM).
[00244] Non-Routine testing methods will be used to further characterize stability
samples at the initial time point, 4 months, 12 months and at the end of the study.
Some of these methods may also be used to test specific samples if a trend or an
unexpected result is observed. The non-routine methods include: size exclusion
20 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
25 [00245] A PK substudy was incorporated in a phase 2B, multi-center, randomized,
double-blind, placebo-controlled study to evaluate the safety and clinical efficacy of
two different doses of abatacept administered intravenously to subjects with active
rtheumatoid arthritis while receiving methotrexate. In this parallel desi gn study,
subjects received abatacept at 2 different doses (2 and 10 mg/kg) or placebo in
30  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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presented in Table 31. The results
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[00247]  The pharmacokinetics of abatacept were studied in healthy adult subjects
after a single 10 mg/kg intravenous infusion and in RA patients after multiple 10

mg/kg intravenous infusions (see Table 32).

TABLE 32
Pharmacokinetic Parameters (Mean, Range) in Healthy Subjects
and RA Patients After 10 mg/kg Intravenous Infusion(s)

Healthy Subjeets RA Patients
(After 10 mg/ke Single Dose) | (After 1 mp/kg Multiple Doses’)
PK Parameter n={3 =14
Peak Concentration (Cp) fmogfml] 292 (175-427) 295 (171-39%)
Terminal halflife (4,0) [days) 16.7 (12:23) 13.1 (8-25)
Syshemic cleanance {CLY [mLtdg] 0.23 {0.160.30) £.22 {0.13.6.47)
Volume of destribution (Vas) FLif] 1,09 (0.06-0.13) 0.07 {0.02-0,13)

*Mudtiple inteavenons infusions were administered at days 1, 15, 30, and menthly thercafier,

[00248]  The pharmacokinetics of abatacept in RA patients and healthy subjects
appeared to be comparable. In RA patients, after multiple intravenous infusions, the
pharmacokinetics of abatacept showed proportional increases of C,., and AUC over
the dose range of 2 mg/kg to 10 mg/kg. At 10 mg/kg, serum concentration appeared to
reach a steady-state by day 60 with a mean (range) trough concentration: of 24 (1-66)
mcg/mL. No systemic accumulation of abatacept occurred upon continued repeated
treatment with 10 mg/kg at monthly intervals in RA patients.

[00249]  Population pharmacokinetic analyses in RA patients revealed that there
was a trend toward higher clearance of abatacept with increasing body weight. Age
and gender (when corrected for body weight) did not affect clearance. Concomitant
methotrexate (MTX), nonsteroidal anti-inflammatory drugs (NSAIDs),

corticosteroids, and TNF blocking agents did not influence abatacept clearance.

Serum Assay for Abatacept
[00250]  Serum samples were analyzed for abatacept by an enzyme-linked
immunosorbent assay (ELISA) in a total of 25 analytical runs. All analytical results

met the acceptance criteria established prior to sample analysis indicating that the
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.- ;= -.P.741S -' akipargo Smts :114. tz,.--a ...-:,... It 0=1. - c.
zt 964003 Li:100.) - =i L-2z71tz ii. [00247] The phar macokinetics
of abatacept were studied.in healthy adult subjects after a single 10 ny/kg
I ntravenous infusion and in RA patients after nultiple 10 ng/ kg intravenous
I nfusi ons égee Tabl e 32). 5TAHLE 32 Pharmacoki neti c Paraneters (Mean,

Range) in FehiA methodoyasoirecissendrscmate fenthe qmtétatiqrgoﬁajyar@gemrip lsguji_lﬁn([))gs )
f usi | t.hy, Subj ect ter J10 nu n2le se
Inzlgs :?Zn Ig:t%a}r@r??g?{ %ﬁ%g&lﬁmﬁ%ﬁﬂr‘eﬁ% Bgr SELs 3ndrf9‘ia4’ @{:«'ﬂ%‘t%%c entra] On

(C Wit] abatacept in serum are presented in Table 33. The between- and within-run variability

of the analytical QCs for abatacept was 4.5% and 3.5% CV, respectively. Mean
5  observed concentrations of the analytical QC samples deviated less than + 8.9% from

the nominal values (Table 33).

TABLE 33

Summary of Quality Control Data for the Assay of Abatacept in Human Serum

Nominal Conc. Low Mid High
(3.000 ng/mL) | (12.500 ng/mL) { (24.000 ng/mL)
Mean Observed Conc. 2.866 13.608 24,326
%Dev -4.5 8.9 22
Between Run Precision (%CV) 4.5 2.8 3.0
Within Run Precision (%CV) 2.4 3.5 2.9
Total Variation (%CV) A 5.1 4.5 4.2
n 75 75 75
10 Number of Runs 23 25 25
EXAMPLE XI

[00251]  The objectives of this study are to assess the PK of belatacept following a
single SC dose in the range of 50 to 150 mg in healthy subjects; to assess the effects

15 of the injection volume and concentration 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,

20  single-dose study in healthy subjects. A total of 42 subjects will be randomized to one
of 6 treatment groups. Within each group of 7 subjects, subjects will be randomized in
a 5:2 ratio on Day 1 to receive a single, SC injectioh of belatacept or placebo. |
Subjects will be required to weigh < 100 kg. The 6 treatment groups are described in
Table 34.

25
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292 (175-427) 295 (171-398) Termnal hair-life (t10) KITS, 16.7 (12-23)
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Mil tiple intravdm ni steand nonthly theitafter. 10[00248] The

phannacoki netics of abatacept in RA patients and heal thy subjects appeared
to be conparable. In RA patients, after nultiple intravenous i nfu5|'ons t he
phar macoki neti cs of abat acept showedr ABEEX i onal increases of Cant and AUC
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abat acept cleara@ce Serum /-\ss7§¥né£r racepp 1002501 ocl,7g||| Wwere.

anal yzed for—abatacept—by an—enzyfre-t+inked-—25-k .an;osur bent—assay (ELISA) in
t

a total of 25 analytical runs. Al analytical results nmet the accept ance
criteria established prior to sanple analysis indicating that the ELISA

met hod was [(U288] ssw&t@@ﬂuﬁﬁegﬁ&keﬁ&% HRIMdrksab u@ﬂ%nﬁlgle%iig“oﬂgg%th%d‘ st udy

sanpl es. A suma the standard curve paraneters an for
abat acept 28 dSJ@rQI{dOame OprlbsfelntSeUJectm Wﬁﬁbleadﬁ&ted‘ﬁbehdmmm&cﬂapme/uatyhl n-run

variability .of for abhatacept was 4.5% and 3. 5% CV,
respect i ve¥9 ﬁ@,@&ﬁmggﬂgi bggr valiafigpss 1 Udtnl‘ﬁ’eMJd}l?als}‘P]eétéIWl@ sEaggI es
devi at ed | s

Summary of Qjaﬁl F}?@‘ eégrﬁ??poﬁd&%e%%rmgr ?Le'ﬁ@h Oyg(l) Slll%f’% t&ga? gsggs% eht %rrayn Serum
Noni nal Cohcandlvel re@r@0tha elimicd! tility for each study visit thereafter un’ul dlscharged

from the study.

10 [00254] On Day 1 subjects 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 njection
site for signs of local irritation and inflammation.

15 [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

20  study.

[00256]  Dosing and follow-up will occur concurrently for all dose groups. No
subject will receive more than a single dose. Subjects who do not complete the study
(except those who are discontinued for AEs) may be replaced.

[00257]  This is a single dose study. Each subject will undergo a screening period

25  which will be a maximum of 28 days prior to the day study drug is administered. Each

- 69 -




(12.500 ng/ ) H gh (24.000 tighnL) Mean Observed Conc. 2.866 13.608 24.526
Yev -4.5 8.9 2.7 Between Run Precision (%V) 4.5 22 10 Wthin Run
Precision (%V) 2.4 15 2.9 Total Variation (0,/,,cy) 5.1 4.5 4.2 li 75
75 75 Nunber of Runs 25

10

15

20

25

30

subject will remain in the study until the last visit, 56 Days (+ 2 Days) after study drug
is administered. The last visit of the last subject undergoing the trial will be
considered the end of the study.

[00258]  Belatacept 100 mg/vial (125 mg/mL), as described herein, and
manufactured as described in co-pending US patent application Serial No. 60/849543,
filled on October 5, 2006 which teaches processes for the production of proteins of
the invention, specifically recombinant glycoprotein products, by animal or
mammalian cell cultures, is a ready-to-use liquid product provided in a glass vial for
withdrawal and administration using a suitable size conventional syringe and needle
for SC administration. A sufficient excess of belatacept is incorporated into each vial
to account for withdrawal losses so that 0.8 mL of the solution containing 100 mg can
be withdrawn for SC administration.

[00259]  Belatacept Injection, 100 mg/vial (125 mg/mL) is not intended for an IV
infusion

[00260]  Healthy subjects as determined by medical history, physical examination,
12-lead electrocardiogram, and clinical laboratory evaluations will be eligible to
participate in the study. This study will include men and women. Subjects must be at
least 18 years of age and weigh < 100 kg at the time of randomization. Female
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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25 25 EXAMPLE XI 1002511 The objectives of this study are to assess the PK
of bel atacept followi ng a single SC dose in the range of 50 to 150 ng in
heal t hy subjects; to assess the effects 15 of the injection volune and
concentration of the injected solution on the PK of subcutaneously _

adm ni stered bel atacept; to assess the safety and tolerability (including
the site of injection evaluation) of a single SC dose of bel atacept, to
assess t he [0022hogBKidibelataseptfobowingridingdcyioniil b dteveididialsatuac ept .

1002521 Thi s i .doubl e- bl ind, random zed, pl acebo-controlled, parallel
aroup,  20si REFRIABLESEIAmS etk ele dnsek sarameiest 0 beoserseckinBiugest s wi | |

be random zed to one of 6 treatnent groups. Wthin each group of 7

subj ect s, jects wyl) ] in.a 5.2 ratio on Day 1 to receive a
si ngl e, SC%?)gct [ o&ry[;{)xfmggﬁ(gj?g&%g%%ég’% Cﬁf’%eélgl%t on Subjects will be required to

wei gh 160 KgnaxThe 6Timeat farimgh obfsvallenessideR@slionn Table 34. 25 TABLE
34 Treatnment G oups Treatnent G oup Dose of bel atacept or Placebo Injectin
Vol ume Conddi¢tdal) odres undsetherseam eehcsaraiiongimd cE@edrom dmt z&@3o tharl. 2 75 ny

5 50
?@61% rlr1%5 g/ 3 492 orfqheol'as8t q%nt}gglggén%ntﬁat%go Mg 12 125 mg/nt

AUC(INF) Area under the serum concentration-time curve from time zero
extrapolated to infinite time
10 Halflife Serum half-life
CLT/F Apparent total body clearance
VSS/F Apparent volume of distribution at steady state

[00263] Individual subject PK parameter values will be derived by non-

15 compartmental methods by a validated PK analysis program, the eToolbox Kinetica
program, Innaphase Corp, Philadelphia, PA. Dose normalized AUC will also be
reported.

[00264] Serum samples will be collected over time and assayed.for the presence of
antibody titers to belatacept using two ELISA assays. One assay assesses the response

20 to the whole molecule and the other to the LEA29Y-T portion only.

[00265]  All subjects who receive study medication will be included in the safety
and PD data sets. Subjects who receive placebo in any panel will be poc;led into a
single placebo treatment group for PD assessments and safety assessments except for
the site of injection assessments. All available data from subjects who receive

25  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.

30 [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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50 ng/mL 6 75 ng 1 O nL 75 ng/nL [00253] Subjects will undergo screening
evaluations to determne eligibility within 528 days of dosing on Day 1.
Subjects will be admitted to the clinical facility the day prior to dosing
(Day -1) for baseline evaluations, including MLR Subjects will remain in
the clinical facility until conpletion of post-treatnent assessnents on Day
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(prescription, tover-the-jcounter gr-frerbal) arle Xolbe adninistered duri ng
study, except for cral contraceptZ®®s, unlesg they are 30prescribed by the
I nvestigator fpr treatngnt of spééidli c clini qalXeyents. Any cong¢onitant

t her api es nust| be recorded on theis@gy. [00262]xPK of bel atacept follow ng
SCinjection Wil be derfived fromgyggy um concgntgat/i on versus tife data. The

singl e-dose PKparameters to be assessed Tnictude:

=72 -




CmraxMaxi mum observed serum concentration 5 TmaxTi ne of maxi num observed

serum concentration AUC(O T) Area under the serum concentration-tine curve

fromtime zero to the time of the last quantifiable concentrati on AUC(I| NE)

Area under the serumconcentration-tine curve fromtinme zero extrapol ated

toinfinite time 10Half lifeSerumhalf-life CLT/FApparent total body

cl earance VSS/ FApparent volune of distribution at steady state [00263]

I ndi vi dual subj leStudtDpar|aferRulaliven Doding)be PR | VRSB0 geaRity 1

conpar t ment al t hods by |a val i dgdedmiK anal ysi s pyogram the eTpol box

Kinetica program Tnpnapngse Corp, 5 ,r(x)ioi adet pi =, >€A_A Bose—rormet+gzed AUC
o

Ol

w Il also be reported. 1002641 um sanpl es | be collected over tine
and assayed for—the—presance—of—affibody titedstolbel atacept usjng two

ELI SA assays. (ne_assay assesses PA®0response|2& to the whol e o] ecul e and
the other to the LEAR29Y-T portionl2®00/. [00265] XAl | subjects who| receive
study nedicatign w71 be i ncl udedi44ma he safetyxand PD data sets, Subjects
who receive placebogin any panel ggldp be pool edxi Nf 0 a singie piacebo

treat nent groug Tor D agsessnments and safety|assessnents except| for the
site of injectijon Sessifents: Att—avattable—taia—from-subjectswho receive
25bel at acept wiH—be+nehuded—in-the PK -data set> and will be included in
the summary st atist ¢s_and st atistical analys sX [00266] Baseline is

consi dered Day |-1. ¥ equency distributions of |g&der and Xace willl be

tabul ated by trleat ht (ijnj ection volune and doxe)| Summgty stat]istics for
age, body weight, aggl heiight will be tabulatefd Ry freatmgpt. 30[j00267] All
recorded AEs WiTT be Tisted and tabutated by preferred—term—system organ
class, and taydtiFERIogZAIcHY (asitig helatanept eniitridoes) sdnafle natsobey diaesmtprioesal ts Wil |

be listed and.sunmmari,zed b r eat oen ny_significant physical exam nation
fi ndi ngs ani m’%%?ﬂ?%gﬁugl §B%‘P§flsd’|“ﬂ’§'éé§1 fss 4@\,1'3}“]9 Sh&an bedreyn wighia&t3 on site

assessnent gaf£rythema, heat, swelling, pain and pruritus) wll be tabul ated
by treatnent” and degree of severity. Placebo subjects will be pool ed across
dose groups and anal yzed i ndependently, as well, for the assessnent of site

of injecti 00 nmmry statistics wll be tabulated for the PK

par amet rs?@pﬂ eaf?ﬁ;g%]tq’;g‘?%"(‘fﬂﬁsr & saraRling ssheflubolerte follewied fastthesar i ati on wi | |
be present g b8 RGEQs 8 i a i.ni ma, and maxi ma
will be pr esent eednggg?KTrrax. %ﬁ/rbp?neg(ﬁlgl@)t%@é) g%?%?qq%ﬁtg%\ﬁ%f’la B provi ded

for other Rbelds mdendgry (op (SSBEERutdherYapeniediesst omhisaearabl 86mSC

adm ni strati,on, skc ter. p:lo)&s of Cmax and AUC(INF) 10 versus dose will be
provi ded. SEHlas -g‘fao%aéms OCKIITPLPRAY useddorpland seltesten.iappesihanln®Gs mies, wil |

be construgsol %%ﬁu%?? %&#—;B}a%vnetm'o%gfl tlpeqph\t}glgﬁchtkgtggl%rrac{ﬁegtﬁg(%\ﬁ%eﬁl@%&; scatter

pl ots of Cnax and ver sus dose tTor I'xXe and

AUC( | NF) v 6 shisining eacle Pii sahripte. dos@shaWk|spb@mieh Q¥d Bes ovieh@l, armibsab! e.
1002691 Surmlig)é ]Zt atjstics wll| be.ta@ul ated by treatnent and study day for
anti- 15 b&apgakpredieslatinithe YesanerT tubstat moery templerasere dorl $-B@iminwbanges

from basel | i = | ore..possi b associ ations .between
i munogeni g?ﬁ/“’@%&“&%&%&?ﬂ% g‘tugt)%(%fc(ggﬁggn%%?of Lf%fe‘ﬁ?s %3%9&&@6&3 and
ant i - LEA29wfriganted berdtifgpe\(4TGUWHealcahtagentios eyl éatd: aas: 0% kir, e provi ded.

[00270] PK and i mrunogenicity bl ood sanpling schedules are outlined in
Tabl e 2035SerYRgrgm gar SRR IIpRRqiet shavldiberremoyrshihycpipstteBindachnSéenpet i ng

Schedul$ SigighroRBéied WFevt B, bl ¥opl RnEIH N8agd 3G i s, ATTRO0EN €1 1
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

20 immunoassay (EIA) method will be used to measure concentrations of belatacept in

serum.
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[00272]  Table 35 lists the sampling schedule to be followed for the assessment of
Immunogenicity. Serum samples will be obtained at visits Days 1, 14, 28, 35, 42, and
56. The Day 1 immunogenicity (anti-belatacept) sample should be taken prior to
administering study drug. Samples will be assayed for the presence of anti-belatacept
5 and anti-LEA29Y-T antibodies. For each specimen, blood (~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 (indwelling catheter). If a saline lock system is
used for blood collection, approximately 0.5 mL of blood should be drawn through
the indwelling catheter and be discarded prior to obtaining each immunogenicity

10 sample. Once the 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 1 mL of serum should be removed by
pipette and transferred to a prelabeled, screw cap, polypropylene, serum sample

15 storage and shipping tube. The polypropylene tube containing the serum sample must
be stored frozen at -20°C or colder. Two sensitive, validated enzyme linked
immunosorbent assay (ELISA) methods will be used to measure antibody titers to
belatacept in serum. One assay assess the antibody titer to the whole molecule and the
other to the LEA29Y-T portion only.

20

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

25  formulation in the pH range of 6.3-7.5. The purpose of this study is to identify the
optimal pH formulation that will attain a minimum of 18-months of shelf.life for the
belatacept SC formulation.
[00274]  For this study, belatacept SC product will be formulated at pH 6.3,6.6,
6.9,7.2 and 7.5. The belatacept drug substance at ~25 mg/mL will be first

30  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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Study Day Tine (Relative to Dosing) hours:mn PK I munogenicity 4 72:00

84:00 X X

10

15

20

25

5 96:00 X 6 120:00 X 7 144:00 X 8 168:00 X 14 X X 21 X

batch concentration will be adjusted with 10 mM phosphate buffer (pH 6.9). The
formulated bulk will be subdivided into five sub-batches, as outlined in the study
design. The pH of the sub-batches will be titrated down to 6.3 and 6.6, respectively,
using IN HCI. The pH of the additional two sub-batches will be titrated up to 6.9, 7.2
and 7.5 with IN NaOH. The product batches will be filled into 1-mL long
Physiolis™. Samples should be protected from light at all times by covering or
inserting into brown light-protective bags. The SC drug product formulation utilized

in this study is described in Table 36 below.

TABLE 36
SC drug product formulation composition at pH 6.9
Ingredient Amount per 1.0 mL
(mg)
Belatacept 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

[00275]  Drug product stored at 2-8°C will be sampled at 0, 2, 4, 6, 12 18, 24
months and optionally 9 months. Drug product stored at 15°C will be sampled at 1, 2,
4, 6 months and optionally 9 months. Drug product stored at 25°C and 60% humidity
will be sampled at 1, 2, 4 and 6 months. Drug product stored at 35°C will be sampled
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 digest peptide
mapping (TPM). Samples stored at 35°C will be tested for size exclusion-HPLC,
SDA-PAGE and tryptic digest peptide mapping(TPM).
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XX35 X X42 X 56 X X a Day 1 immunogenicity (anti- bel atacept
anti bodi es) sanple nust be drawn prior to admnistering drug. Sanples on
Days 28, 35, 42 and 56 can be drawn within 2 days. 51002711 Tabl e 35 above
lists the sanpling schedule to be followed for the assessnment of PK. Bl ood
sanples (-3 nL per sanple) will be collected into a pre-|abeled, red and
gray top (SST) Vacutainer(r) tube via direct venipuncture or froma saline
lock. 1f al®B7bhe NorRostist estingmuatheds Wil bdheddo Gatiee chir&teri ARARKI/TEL €l Y
0.5 nmL of bl oad sh ul d.he. withdrawn t hrough the indwelling cathetey and be
di scar ded fﬁ’?@?s Td £ B UG PHRL éé’é‘?ﬂtﬁ(@mﬁﬂt@ an@mtéletdmé Prhesspedy. nen has
been obt ai t.0 cI inth Vac tai ner(r) tube
R6fhe otfhfes@hfé%d%g R0 R qcit &3tSp Vﬁ] S‘ZH‘%IP &g

at roomtenperature for m nut es. e 2Banpl e nust
be centri f ugegetted rekblt id msba@datrhéﬁsﬂrmglelrﬁvetﬁods%ah@@rs?zfe%slcﬁ%hf i fuge
(40 . en centrifugation i.s conplete, at |east m. of serum from each
PK sanpl e R rﬁﬁlawi”d%y§ﬁmﬁiﬂnga@u}t@ﬁﬁl¢étghb§caﬁﬁlpm (Séi(éhﬂALShkﬂfeec badirkbt 0 a

prel abel edigpgr r aRy e .an hi ppi ng tube. A clean
pi pette nuggﬁﬁeﬁﬁéigﬁ?ggg#%ﬁﬁgﬁ égﬂg§?ggﬁné§é% E@ﬁ¥FW%m' 861 FFFhe

pol ypr opyl ETIR, sideexclasivai HPINQ (ddnetul¥d) 364 smsmb&l%yst&@ stored frozen at
-20C or colder for a nmaxi rum of one nonth and then at 6 thereafter. The

time permitted fromsanple collection to freezing of the serumis 12 hours.
A sensitive, validated enzyme 20 i nmunoassay (EIA) nmethod will be used to
measure concentrations of belatacept in serum [00272] Table 35 lists the
sanpling schedule to be followed for the assessnent of inmunogenicity.
Serum sanples will be obtained at visits Days 1, 14, 28, 35, 42, and 56.
The Day 1 i mrunogenicity (anti-bel atacept) sanple should be taken prior to
adm ni stering study drug. Sanples will be assayed for the presence of
anti-bel atacept 5 and anti-LEA29Y-T anti bodi es. For eachspeci nen, blood (-3
mL per sanple) will be collected into a pre-labeled red and gray top (SST)
Vacut ai ner(r) tube via direct venipuncture or froma saline |ock
(indwelling catheter). If a saline lock systemis used for bl ood

col l ection, approximately 0.5 nL of bl ood should be drawn through the

i ndwel 1'i ng catheter and be discarded prior to obtaining each inmunogenicity
10sanpl e. Once the speci nen has been obtained, the blood will be allowed to
clot in the Vacutainer(r) tube at roomtenperature for 15-30 m nutes.
Follow ng clotting, the sanple nust be centrifuged for 15 mnutes at 1500 x
ginarefrigerated centrifuge (4C). Wen centrifugation is conplete, at

| east 1 nmL of serum should be renoved by pipette and transferred to a

prel abel ed, screw cap, polypropyl ene, serum sanple 15 storage and shi ppi ng
tube. The pol ypropyl ene tube containing the serum sanple nust be stored
frozen at -20C or colder. Two sensitive, validated enzynme |inked

i mmunosor bent assay (ELISA) nmethods will be used to neasure antibody titers
to belatacept in serum One assay assess the antibody titer to the whol e
nol ecul e and the other to the LEA29Y-T portion only. 20 EXAMPLE Xl | 1002731
Deam dation, fragnmentation and aggregati on are observed degradation

pat hways of LEA29YIg nol ecul es. This protocol outlines an additional

| aboratory scale pH stability study designed to evaluate the bel atacept SC
drug product 25fornulation in the pH range of 6.3-7.5. The purpose of this
study is to identify the optimal pH forrmulation that will attain a m ninum
of 18-nonths of shelf-life for the bel atacept SC fornul ation.
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[00274] For this study, belatacept SC product will be fornulated at pH 6. 3,
6.6, 6.9, 7.2 and 7.5. The bel atacept drug substance at -25 ng/nL wll be
first 30 concentrated to -100 ng/nL, then diafiltered into 10nmM phosphat e
buffer at pH 6.9 foll owed by second concentration to obtain a drug product
intermediate (DPI) at >160 ng/nL. The DPI will be fornulated with sucrose
and pol oxaner 188 and the final - 74 - batch concentration wll be
adjusted with 10 mM phosphate buffer (pH 6.9). The fornulated bulk will be
subdi vided into five sub-batches, agaigy¥tlined in the study design. The pH
of the sub-batches wll be titrated down to 6.3 and 6.6, respectively,
using 1IN HCl. The pH of the additional two sub-batches will be titrated up
to 6.9, 7.2 5and 7.5 with IN NaCH The product batches will be filled into
é- mL | ong Phyisi ol iﬁéﬁﬂef&ﬁﬁﬁﬁ@%ﬁ&ﬁ@tﬂrﬁlb&&nh afu@mﬁﬁjsudﬁdnrcgmpﬁsingmheaats Caljl times
y coverjing or inserting into brown |ight-protective bags. The rug

pr oduct orbvil Gl ARle PP e selied o U CHRERS ST [EMPe 36 bel ow.

10TABL Endflos8tm#hnidsl ald @shdote dn@ intiktidt ihido G0 MBS trla@ih cMectREIfG sBbilidgg edi ent
Anount per Bel at acept 125 Sucrose 170 Pol oxaper 188 Monobasi ¢

>r 1.0 i (ng) ! | |
sodi um pHOLFREEED. FdRehiraREuECAly BFEPERIHBRIES s8R IR HOSD REREatioRkRY dr ous
0. 475 WabBrrafRlor kdth 86isd on Q5 1.0 mL 1002751 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 will be sanpled at 1, 2, 15 4, 6 nonths and
optionally 9 nonths. Drug product stored at 25C and 60% humidity will be
sanpl ed at 1,2.2, 4hafmblai@dtiim Divtigreriaciugi isStcaks€ chaaditoB&Grehhlbde. be sanpl ed
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), A2 Lhitial, nont nd. | ast . | es onl . Si ze
oxch uss onn Hoc, ” Soee PResiepog Baife! trd gt b e Shudi Mttty . o1 acore
B7 Bi ndiing(orhighéral , 4 nonth and | ast sanples only or as needed) and
i soelectric 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 and

| ast sanples only), size exclusi.on: HPLC, SDS- PAGE and tryptic di gest

pepti de mappi‘hg B(ﬁ%‘ﬁr\t/?rm@%m %éja@flb]r ggergtm EUR11'P SHE°%%est ed for size

excl usi on- HPLC, 25 SDA- PAGE and tryptic di gest peptide mappi ng(TPM.
1002761 Non-Routine testing nethods will be used to further characterize
stability sanples.at .the jnitial ti oj nt ,. nt.hs, 12 nt.hs . and at the
end of the sthdy. ToMmgRleelimarTEuE haytish sEPrE Lt POrELT epeci fi ¢
sanpl esoiligl&ert rend or an unexpected result is observed. The non-routine

nmet hods i ncl ude: size exclusion 5 chromat ography enpl oying nultiangle |ight
scattering (SEC-MALS), kinetic binding (SPR), Mass Spectronetry, CD, AUC,

B 1erentis! oeans 00, Gah s L ROk ey Al Bt B0 491975 1

1:5.
7. The formulation of claim 4 wherein the weight ratio of protein : sucrose is 1:1.4.
8. The formulation of any one of claims 1 to 7 having a pH range of from 6 to 7.8.
9.  The formulation of any one of claims 1 to 8 further comprising a pharmaceutically
acceptable buffering agent.
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1. A stable formulation suitable for subcutaneous adm nistration conprising
at |l east 100ng/ m CTLA4l g nol ecul es, a sugar selected fromthe group

consi sting of sucrose, |actose, nmaltose, maxmitol and trehal ose and

m xtures thereof at a concentration effective :for stabilizing said

formul ation, and a phai maceutically acceptabl e aqueous carrier, wherein the
formul ati on has a pH range of from 6 to 8. 2. The fornul ati on of

claiml wherely t e idRlaihPoRiih 9 eﬂﬁmugg{mg%g@pg&nga Stmount of at lead-  THE

formul ation of "claim erein e wel sugar : protein is
1.1:1 ori0liMdpkssphate buffer. 4. The fornul ation of claim| wherein the sugar is
sucrose. 5. The formulation of claim4 wherein the weight ratio of
sucrose : proteinis 1:1 or higher. O The fornulation of claim4 wherein
the weight rafjo [ LSncl 118 flihedeotpribiié afs@femilat i on of
cl aim 4 wher e%ln tﬁ{éhe\%rg&%lﬁét{&%’fg&%nr%g)?gfi%ns:]is%crggﬁseeflcs ¥ g.a SThe formul ati on
of any one of clains 1. to 7 having a pH range of from6 to 7.8. 9. The
formul ation of any one of clains | to 8 furtherr conprising a

phar maceut i calld.y aBedpmalbtie ofclfifrdd iwhereia e murfactant is Poloxameq (88 imde f or nul at i on
of claim9 \l/}?) gb%iu&ﬁjggﬂ_bufferi ng agent is in an anount of at |east 10 mM

phosphata(r-:'no er. 11. The formul ation of any one of clains 1 to 10
further conprising a surfactant. 12. The fornul ati oherein the

surfactant is Pol oxa amount of about 8 nginti. 13. The fornul ation
of any one of 1%l ai e famubtiaofaheme pfclaihel ©TR aberginths| CEEARE desuleigs ani no
aci d sequence sh ' : Ad R etionBLNQRLRE7 alaR@si tion 27
or al an%eea%l;m%%(gl ?égﬁeég%nﬁd% mS)'ZZ%t ﬁsdl?ng aqt_ pogl?ot%ﬁon 383a or glycine
at posi tat pesit®826 and ending at Igsine af hesitfon 3Blidradyicon agfositioy38ne of clains 1 to 13
conprising the CTLA41g nol ecul es in an amobunt of about 125 ng/m, sucrose
in an anount of about 170 ng/m, at |east one buffering agent, sterile
water for injgpti | 1SS § 301528 MRGRETY A BG4 10

nmol ecul e has ?ﬁe g%eﬁ{;)lglé@%ﬂ se !éaréggc%wovm 1| n %E%Q%D NGO 2 starting at

met hi oniinen amoysf dbownl 23 Tnghnl, awcasse freancamapoisifebon 1 2Emg/nd, s kgitege at | ysi ne at
positio 3 or glyei t It ] ~ Yhertiénd@Fmadat i on of any
one of rchugtlgnrr%gqug’ %’iﬁéﬁ aet‘?reflmﬁlg]t% H@F’%’P%gén%fl% iaglrllrf?cgan %t abl e_v?;hen st_%r ed at 2 to
8C for aholbaidtas th2 amipnbdig sequence shown I6SEQH2 NOsZestapfingzat frothrpning 8l positif  any one

f clai I 15 in. f ) f a. i : . i
or cvent | g rans A iRt TR fhofidi8s Ao RRATEE 03 T i on

of any one of clains 1 to 15 in the nanufacture of a :nedicanent for
treating or preventing graft versus host disease, rheumatoid arthritis or
i nhi biting sol$.d oflgdomahtsnuf anyi @s oslaimsis p# wherein tp Ecmilasion is stable

when stored at 2 to 8°C for at least 12 months.

16. The use of a formulation of any one of claims 1 to 15 in the manufacture of a

medicament for treating or preventing graft versus host disease.

17. The use of a formulation of any one of claims 1 to 15 in the manufacture of a
medicament for treating or preventing graft versus host disease, rheumatoid arthritis or inhibiting

solid organ and/or tissue transplant rejections.
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