STABLE PROTEI N FORMULATI ONS [ 0001] The present patent
application clains the priority of U S. Serial No.

woG 075243360, fil ed on Decenber 20, 2005, whi chP€BHUS2006/062297
hereby incorporated by reference inits entirety.
[0002] Al patents, patent applications and
publications cited herein are hereby incorporated by
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publications in their entireties are hereby
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BACKGROUND OF THE INVENTION

[0004] Over the past two decades, recombinant DNA technology has led to the
commercialization of many protein therapeutics. The most conventional route of

20  delivery for protein drugs has been intravenous (IV) administration because of poor
bioavailability by most other routes, greater control during clinical administration,
and faster pharmaceutical development. For products that require frequent and
chronic administration, the alternate subcutaneous (SC) route of delivery is more
appealing. When coupled with pre-filled syringe and autoinjector device technology,

25  SC delivery allows for home administration and improved compliance of
administration.
[0005] Treatments with high doses of more than 1 mg/kg or 100 mg per dose
often require development of formulations at concentrations exceeding 100 mg/ml
because of the small volume (<1.5 ml) that can be given by the SC routes. For

30  proteins that have a propensity to aggregate at the higher concentrations, achieving
such high concentration formulations is a developmental challenge. Even for the IV

delivery route, where large volumes can be administered, protein concentrations of
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association. Protein aggregation may result in covalent (e.g., disulfide-linked) or non-
covalent (reversible or irreversible) association. Irreversible aggregation by non-
covalent association generally occurs via hydrophobic regions exposed by thermal,
25  mechanical, or chemical processes that alter a protein’s native conformation. Protein
aggregation may impact protein activity, pharmacokinetics and safety, e.g., due to
immunogenicity.
[0008] A typical approach to minimize aggregation, is to restrict the mobility of
proteins in order to reduce the number of collisions. Lyophilization with appropriate
30  excipients may improve protein stability against aggregation by decreasing protein

mobility and by restricting conformational flexibility with the added benefit of

minimizing hydrolytic reactions consequent to removal of water. The addition of
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primary degradation pathway in protein solutions. The

rel ati onship of concentration to aggregate formation
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250N GERhERL bﬁ)d}tlons that require frequent and chronic administration such as subjects
with the immune system disease rheumatoid arthritis and immune disorders
associated with graft transplantation. Commercially available protein drug products
for the treatment of rheumatoid arthritis include HUMIRA®, ENBREL® and
REMICADE®.

25  [0012] HUMIRA® (Abbott) is supplied in single-use, 1 ml pre-filled glass
syringes as a sterile, preservative-free sohition for subcutaneous administration. The
solution of HUMIRAZ® is clear and colorless, with a pH of about 5.2. Each syringe
delivers 0.8 ml (40 mg) of drug product. Each 0.8 ml of HUMIRA® contains 40 mg
adalimumab, 4.93 mg sodium chloride, 0.69 mg monobasic sodium phosphate

30 dihydrate, 1.22 mg dibasic sodium phosphate dihydrate, 0.24 mg sodium citrate, 1.04
mg citric acid monohydrate, 9.6 mg mannitol, 0.8 mg polysorbate 80 and Water for

Injection, USP. Sodium hydroxide added as necessary to adjust pH.
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is targeted for >100 mg/m . If the desire is to
achi eve an isotonic fornulation, then a choice of
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potentially less stable fornulation. [0010]
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20  dihydrate. No preservatives are present.
[0015] Commercially available protein drug products for the treatment of immune
disorders associated with graft transplantation include SIMULECT®, and
ZENAPAX®.
[0016] The drug product, SIMULECT® (Novartis), is a sterile lyophilisate which
75 s available in 6 ml colorless glass vials and is available in 10 mg and 20 mg
strengths. Each 10-mg vial contains 10 mg basiliximab, 3.61 mg monobasic
potassium phosphate, 0.50 mg disodium hydrogen phosphate (anhydrous), 0.80 mg
sodium chloride, 10 mg sucrose, 40 mg mannitol and 20 mg glycine, to be
reconstituted in 2.5 ml of Sterile Water for Injection, USP. Each 20-mg vial contains
30 20 mg basiliximab, 7.21 mg monobasic potassium phosphate, 0.99 mg disodium

hydrogen phosphate (anhydrous), 1.61 mg sodium chloride, 20 mg sucrose, 80 mg
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diseases, by administering to a subject CTLA4Ig molecules, which bind to B7
molecules on B7-positive cells, thereby inhibiting endogenous B7 molecules from

20  binding CTLA4 and/or CD28 on T-cells.
[0021]  The lyophilized formulation of the invention comprises the CTLA4Ig
molecule in a weight ratio of at least 1:2 protein to lyoprotectant. The lyoprotectant is
preferably sugar, more preferably disaccharides, most preferably sucrose or maltose.
The lyophilized formulation may also comprise one or more of the components

25  selected from the list consisting of buffering agents, surfactants, bulking agents and
preservatives.
[0022]  In certain embodiments, the amount of sucrose or maltose useful for
stabilization of the lyophilized drug product is in a weight ratio of at least 1:2 protein
to sucrose or maltose, preferably in a weight ratio of from 1:2 to 1:5 protein to

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

Or sucrose.




20 ng basilixi mab, 7.21 ng nonobasi c potassium
phosphate, 0.99 ng di sodi um hydrogen phosphate

w@ awhpaeus), 1.61 ng sodi um chloride, 20 ng SPCT/USHN6/062297

80 ngnmannitol and 40 ng glycine, to be reconstituted
in 5mM of Sterile Water for Injection, USP. No
preservatives are added. [0017] ZENAPAX(r) (Roche
Laboratories), 25 ng/5 m, is supplied as a clear,
sterile, colorless concentrate for further dilution
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least 1:1 protein to sugar. The sugar is preferably disaccharides, most preferably

20  sucrose. The liquid formulation may also comprise one or more of the components
selected from the list consisting of buffering agents, surfactants, and preservatives.
[0026] In certain embodiments, the amount of sucrose useful for stabilization of
the liquid drug product is in a weight ratio of at least 1:1 protein to sucrose,
preferably in a weight ratio of from 1:2 to 1:10 protein to sucrose, more preferably in

25  aweight ratio of about 1:2 protein to sucrose.
[0027] In another embodiment of the invention, an article of manufacture is
provided which contains the drug product and preferably provides instructions for its
use.
[0028] The present invention further provides methods for treating immune

30 system diseases and tolerance induction by administering the CTLA4Ig molecule

formulations of the invention.



selected fromthe list consisting of buffering agents,
surfactants, bul king agents and preservatives. [0022]
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20 comprising a signal peptide; a mutated extracellular domain of CTLA4 starting at

methionine at position +1 and ending at aspartic acid at position +-124, or starting at
alanine at position —1 and ending at aspartic acid at position +124; and an Ig region.
SEQ ID NO: 3 and 4 depict 2 nucleotide and amino acid sequence, respectively, of
L104EA29YIg comprising a signal peptide; a mutated extracellular domain of

25  CTLA4 starting at methionine at position +-27 and ending at aspartic acid at position
+150, or starting at alanine at position +26 and ending at aspartic acid at position
+150; and an Ig region. L104EA29YTg can have the amino acid sequence of
residues: (i) 26-383 of SEQ ID NO:4, (ii) 26-382 of SEQ ID NO:4; (iii) 27-383 of
SEQ ID NO:4 or (iv) 27-382 of SEQ ID NO:4, or optionally (v) 25-382 of SEQ ID

30 NO:4, or (vi) 25-383 of SEQ ID NO:4.



| east 1:1 protein to sugar. The sugar is preferably
di sacchari des, nost preferably sucrose. The liquid
wo oromabess on may al so conprise one or nore of PEEUS2006/062297
conmponents selected fromthe |ist consisting of
buffering agents, surfactants, and preservati ves.
[0026] In certain enbodi nents, the anount of sucrose
useful for stabilization of the liquid drug product is
in a weight ratio of at least 1:1 protein to sucrose,

preferably | Tﬁf 3

protein to s rose Eﬁ%"r‘@%@?ﬁg{?%g in mg%@ﬁratio

oabqgnu] 1:A2 ygitipdddiefeid:0 sucrose. [0027] In anot her

enbodi ment of glnvntlon an arti.cl e.of uf act ur.e
o BOGHT ded bl FumaboR & SE DB Bt R LA CLANE

p r efdi@RleYhd?&if ¥ise@ il Rsthihd s p}@ﬁﬁalfaﬁd chihficdl §t€b1h{y()iﬂ2 Btegrity

The present invention further provides nethods

1 capphgoRESHBIIY o o HT-4 dlegedlocalf foTBH Eioan e be measured a

| ndyg E&t%‘teﬁ% I@QFQS RS elek @ tibB Berfols Atk Gx 16 GH Rrease in
fornu atio the i nvention. BRI EF DESCRI PTI ON OF THE

DRAESIES!§ hor@jonEpligwing lyophilization prkstoragd ia @11 indicator for instability
sequ
cas Sog ?yop??geg é@é}ﬁﬁ n‘l]cﬁecﬁl f@rnﬁ?dﬁ%h Aﬁs%ﬁgﬁg ﬁﬁ%@é'f%aﬁon
am neeancf shgjud cieity, Sﬁ@ ahﬂa ol tAjoughmpid shestf 1ify arefrdlicators utilized
uclelc | e t
Fortt eSSl L A Bl SRt HEf S S thers
t he (aglitianRE| thxaeyeacewbith hagi admmr m@le)cul%wagls thof @E@m‘g

IS[E)gICr)pcéqug @Igr)n%r% 6"({"%%921112'61 “ggzgej Erug@@zdflﬁ% 122 Ong Pv%nerequﬂe increase

S]Pt ISIE ) rét?é‘u&ﬁ/ hs Areasafbd bfan SickdabdInhkd phrceatagé ui Higi2moldBdar

Th
7 o NSTEN gPopisy GHIWY 5 g en oo s 71 P Bar Sat dbsie
I(Sn u C\lél%ﬂttﬁe%ﬁmﬁétloﬁq zgre§§@ K173 hi@ ond ,yezﬁrmP%ferﬁlﬂy dBe thamflactured

an extracel lular domain of human
CTLAhug produceormptisss [89-thabont 28HGTMIY MCies, Dapfpidbly dgss ghen about

21- 11%1/? ggﬁggg Prl'}{zq ?)efer&b@ tﬂ?gégohtefb"/pﬂﬁwgﬁec‘?és hHe

human egl on ot des 464-
preferred less than about 5% HMW spemes

[0033] The monomer, dimer and HMW species of CTLA4Ig molecule may be

20  separated by size exclusion chromatography (SEC). SEC separates molecules based
on the molecular size. Separation is achieved by the differential molecular exclusion
or inclusion as the molecules migrate along the length of the column. Thus,
resolution increases as a function of column length. CTLA4Ig molecule samples may
be separated using a 2695 Alliance HPLC (Waters, Milford, MA) equipped with TSK

25 Gel® G3000SWXL (300mm x 7.8mm) and TSK Gel® G3000SWXL (40mm x 6.0mm)
columns (Tosoh Bioscience, Montgomery, PA) in tandem. Samples at 10 mg/ml
(20ul aliquot) are separated using a mobile phase consisting of 0.2 M KH,PO4, 0.9%
NaCl, pH 6.8, at a flow rate of 1.0 ml/min. Samples are monitored at an absorbance
of 280 nm using Water’s 2487 Dual Wavelength detector. Using this system, the

30 HMW species has a retention time of 7.5 min = 1.0 min. Each peak is integrated for
area under the peak. The % HMW species calculated by dividing the HMW peak

area by the total peak area.




1159 of SEQ IDNO 1; ami no acids 152-383 of SEQ
I DNO 2), including a nodified hinge region
W@ pmcloasts des 464-508 of SEQ ID NGO 1; am no acPdBUS2006/062297
152-166 of SEQ ID NO 2), a nodified human 1g@ CH2
domai n (nucl eoti des 509-838 of SEQ ID NO 1; am no
acids 167-276 of SEQ IDNG 2), and a human 1gd CH3
domai n (nucl eoti des 839-1159 of SEQ IDNO 1; am no
acids 277-383 of SEQ ID NO:2). [0030] FIG 2 depicts a

ool o ot oSt P P FRAd3EQ LB b o)

"L1 %Eﬂﬁﬁg’bgyopaﬂﬂed foFAA6N)in en Bgpiebs dagyiea swhdimakthe CTLA4Ig

pepti de; xtracel |l ul ar domai n. of CTLA4 .
St aetloryieds el Ghbh Ec-aro ge orrBHtom 1o e b fgplaton
as pa¢ $uitb18 $orGnteveRAS hdrhiBRtratdedd IV b aPhfdnt lrﬂ&e@fhe@bﬂnl ne

at position - 1 and ending at aspartic acid

BosilB935h + 1 iscienic”farmudationds e, whaghchas @sp\@allg ﬂgﬁamgf osmotic
depiclsite Q%”Fﬁlxﬁaﬂ W, Ig&gm@ %rﬁﬁlaﬁ@hsdwﬁl%ﬂﬁﬁ‘l%ehave ¢ an osmotic

respective I'g conprising a sig

peptpreieyre &omﬁfoaut@do &(&ﬁOan@&mQJﬂ@ﬂ@b e rﬁer@f“hmrt&mlc” is used to

st ar + t

R e R G

at H@Lﬁomm@maﬂr D6 mamarednding g vapor @sgsaure pricerfieekingttype osmometer,

IE)ESIfI ion + and an 1 g region. L104EA29YI g can have

ShHHEP CI d sequence of residues: (i) 26-383 of SEQ

ISEE)QWD%IO El i The teX@r %gelﬁﬁg 29ERY” kRN dhie of 'm'o're) coRipoB@iBs thit when
or (i 7 38 or N

0Pt R yfn B bpoliSon Breblsdey R NESE 20Tt 16yt veistigps n pH

of  ShdnlaBiibhdd %Wlﬁ&%p@&ﬁ@ﬁio%%m vaeﬂ‘ﬁn h&ﬁi’&d)‘ﬁrﬂo(ﬂhbsphate

[0031] As ufilized herein: [0032] A "st aF

f or rhuifgrs; féaﬁre@anb,ﬁ*wed sbpae: carbongpesiirate GiFfferypnd e like, in which

1@1%}1& kaSsidih %f ShiofaRehts! @h bofvd RlBiMisrdnt S

physi cal and ‘chem cal stability and integrity upon

st or[&@ﬁ ] StAbidcid’ys ofubsthrceTit Aildg hirdogenipes in aqueous solution. A
for ation an be £

R o
i n aggrnegabtahd cmnnmﬁmmn efndlrﬂlanwi:rrig which plielyl arezfatindatednd

st Or[%ﬁ??S]l S gn‘basg’ isa su‘t?stancé) {hat ylglasahydroxy}/lons in aqueous solution.

20  “Pharmaceutically acceptable bases” include inorganic and organic bases which are
non-toxic at the concentration and manner in which they are formulated.

[0039] A “lyoprotectant” is a molecule which, when combined with a protein of
interest, prevents or reduces chemical and/or physical instability of the protein upon
lyophilization and subsequent storage.

25  [0040] A “preservative”is an agent that reduces bacterial action and may be
optionally added to the formulations herein. The addition of a preservative may, for
example, facilitate the production of a multi-use (multiple-dose) formulation.
Examples of potential preservatives include octadecyldimethylbenzyl ammonium
chloride, hexamethonium chloride, benzalkonium chloride (a mixture of

30  alkylbenzyldimethylammonium chlorides in which the alkyl groups are long-chain
compounds), and benzethonium chloride. Other types of preservatives include

aromatic alcohols such as phenol, butyl and benzyl alcohol, alkyl parabens such as
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of a lyophilized CTLA4l g nol ecule formulation. In

addition to aggregate formation, retention of original
wa@b@rioteps4 col or and odor throughout shelf |ifeP&r/@sS2006/062297

indicators utilized to nonitor stability of CITLA4Ig

nol ecul e sol utions. HWN species are nmultinmers (i.e

tetranmers, hexaners, etc), which have a higher

nol ecul ar wei ght than CTLA4l g nol ecul e di nmers.

Typically a "stable" drug product nay be one wherein

t he [ y. )

| nor BAER B e SR oo G xRl gnd m

specire®l (%M, is | ess than about 5% and preferably

lzegswgﬂﬁn aRo‘ut a%té t”%%jué hee E tu% nn%{e%ltﬂe (ﬁjggnﬁzlnglgg %atﬁgzgwgrtophobic

for
dr ugpqmﬁ@d(ucgt,alkyalmgam)sﬁﬁl a lﬁaﬁbphllha gombm W g LYo tVvd carboxylate
speci es era n .about. 15% HWW speci
r eSTRYRS}- gﬁat%?tw ﬁ*slﬁ?mﬂ_l Vs arnaen. Steptants

pr ef gitkisgd fdrawlnttmmnﬁmwns Sf/mHMéé&@ gfvb@fon th@QRB3but iRm0t

nmononer, di mer and HMngem es of CTLA4l g nol ecul e may

be sipHidipcRPMgroales fe % Relvashaie 201K SMapolgKammy (c(@selyxamer
SEC ?@?%Bﬁﬁt@ﬁ es‘i‘é}é St eESatRRS q‘#ﬁ(ﬁp sddin IRLE fa?er sc?du?rﬁ‘ octyl

Separation is achieved by the differential nolecul ar
excl gig¢asidedruryhohyristdn liagleylhor stedrplewlfebetading: bueyl-amyrigyl-

M‘e fu?)rl]eﬁ/g I'br gfearg 6ar& glngnﬁhole% yrl —L,%EF%&I% anﬂtc {aﬁlaa%?(fopropyl—

as a ti1on ch
s anptossmitayropyd- slmplanratdepkopgdh ngrriatammﬁmﬁyl-,i paincidopdBbyEG, or

(Sl D RS B P S

(4Onpsn1m1d6p1@pyt) o€ BbsteArsmiddiseN- chﬁBjthﬁmees,odi\ibnh@BﬂEb%yl— or

n tande anpl es at al
o S e Te e e MONARAT ™ oop S s,
KH2Ped,, Pﬁe@% NaiO, polpéth e, gl}ﬂ:‘ol dolybRpyIred @], @hd dopBlymers of

m/mn. es are nonitored at an absorbance of 280

nm uﬁhsﬁgpe\mé 8¥°P§132‘21817°®\§Fa$ Rhgipgicy F§0R et ect or . Usi ng
t hi S[0§¥25]t errA 4he sﬁWn%@ex‘éferSto ﬁé%ta?tn{gq{lﬁéﬁdl ?Phieh W toRthulation of

m n. Each pea |S|nte rat ed ar ea
u n d eﬁhe ﬁhd dpmkodum eTB%anT%@@Id% szulaﬁwb aerepbsiiipn comprises a

di Vi 9138 doBEentMNALSH 20 me/mi to 60 me/ml, pH from 7 to 8 and %EMW
20  species of < 5%.

[0043] A “formulated bulk solution” refers to the final formulation prior to filling
of the container such as the formulated solution prior to filling the vials for
lyophilization, or the formulated solution prior to filling the syringe for SC injection.
[0044] A “drug product” refers to the final formulation packaged in a container
25  which may be reconstituted before use, such as with a lyophilized drug product;
diluted further before use, such as with a liquid drug product; or utilized as is, such as
with a SC solution drug product.
[0045] The terms “CTLA4-Ig” or “CTLA4-Ig molecule” or “CTLA4Ig molecule”
are used interchangeably, and refer to a protein molecule that comprises at least a
30  polypeptide having a CTLA4 extracellular domain or portion thereof and an
immunoglobulin constant region or portion thereof. The extracellular domain and the

immunoglobulin constant region can be wild-type, or mutant or modified, and
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area by the total peak area.[0034] A "reconstituted"
formul ation is one which has been prepared by
wale@sobessang a | yophilized formulation in an ageeDus2006/062297
carrier such that the CTLAAIg nolecule is dissolved in
the reconstituted formul ati on. The reconstituted
formulation is suitable for intravenous adm nistration
(I'V) to a patient in need thereof. [0035] An
"isotonic" fornulation is one which has essenti aI I y

t he sane..0s ressure as l.s
for mﬂng?aihgli’?ém{}\h‘qc? EHEL P}%‘}S%E@e OQWGBP& i 5“‘%‘ ress LP rige
f r oy @heral prdfeth domnadi0ArcOEI-Tgkadiedile ckh @ls esfento multimer forms

hyperton c' is u 0 describe a fornul afi ith an
os ot g Pg Ygg%@? Su ﬁ\pém@rﬁdftra&er% G%IP'FXWB% (ﬁIﬂA\MIg Tholedule
| sot,pg Ils%ab%lé@ﬂbllhﬁng@mmdﬂéﬁcnm a vapor pr essure or
|ce-free2|g% pe_osnoneter, 0036] _The
P ﬁ@m

Ser 904601 f gk "refersfie ﬁQSth%ﬁgn 0137% Feéers 86; and the
conMpQRens ifidto B7%dﬂ8%7t?(c®%0%9&1@9\8§) §8¢ téhh@B7J1SIE| or

able to protect the solution a alnst varitations in

vmlen‘Bﬁddlg”lrrgfeesdg €D80-1ai therterm “BY-2dgom “BV L2187 refrs/GRY9- g
SO
g, REH B SIS R b0

| i keimmd’)acvd'EeqdiEncaSBﬁmd;@Sh (DrR6- %GtoﬁSEQthN@ 2 Ay o8 8khef SEQ ID

ion n.serv [ i

b p Ao 3T sEABS oo Poag prbe SN2 P offionatty )
sol lUISi(-j}SI of BEQ @DEN(D\‘BC@a(H) eaBRYoESEPM N2 Ia(mcdlbmenc form these

i ncl udes i norgani c. an whi ch

L OxIRESES tOe e REEHOPEEIUN S0 TRV s, o mEgers

ar e 404K gt @4 N®O 3&Juede” PaRRe SEQ 1B N@*D $tcAb@ers chadimerize,
yi el ds hydroxyl ions 1 n agueous, sol ut

" Ph éﬂﬂh@@@m@aﬂowlf%%ﬁ%B!CB‘dbaféreeémmPﬁcqllﬁ?é Dridragd e @ and
%ggc@ﬁ% nfl élQ?%ﬁg (?T\’Q)%E(@ af EVJJ @ﬁ‘) atn@ )61'1)0 (1§tan& hﬁ) (11) and (1v) (i)

[ 00%]1 (A ('ii) yohivor 641 mdt(ﬂl),l (Ql)andrﬁv)e élu} @dv(ﬁ) éllti) aw{éﬁ (IV) and
ed Wg <dvc? n‘{]vg a(f‘}gand of (‘g fand Wg e(lt'?l ns(t Qba%}ie(?b%n?fw)h ghese

pr ot &ffsrentpiterlcympiniations @b sdsn @pabigevie thrmthes todbany tetramer
CTLA4Ig molecules. These monomers, dimers, tetramers and other multimers can be

20  referred to herein as “ SEQ ID NO:2 proteins” or proteins “having a SEQ ID NO:2
sequence”. (DNA encoding CTLA4Ig as shown in SEQ ID NO:2 was deposited on
May 31, 1991 with the American Type Culture Collection (ATCC), 10801 University
Blvd., Manassas, VA 20110-2209 under the provisions of the Budapest Treaty, and
has been accorded ATCC accession number ATCC 68629; a Chinese Hamster Ovary

25  (CHO) cell line expressing CTLA4Ig as shown in SEQ ID NO:2 was deposited on
May 31, 1991 with ATCC identification number CRL-10762). As utilized herein
“Abatacept” refers to SEQ ID NO:2 proteins.
[0048] In one embodiment, CTLA4-L104EA29Y-Ig (sometimes known as
“LEA29Y” or “L104EA29Y™) is a genetically engineered fusion protein similar in

30  structure to CTALA-Ig molecule as shown in SEQ ID NO: 1. L104EA29Y-Ig has the
functional extracellular binding domain of modified human CTLA4 and the Fc

domain of human immunoglobulin of the IgG1 class. Two amino acid modifications,
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[0040] A "preservative"is an agent that reduces
bacterial action and nay be optionally added to the
wo oromabess ons herein. The addition of a preserRPE/US®06/062297
may, for exanple, facilitate the production of a
mul ti-use (multiple-dose) fornul ati on. Exanpl es of
potential preservatives include
oct adecyl di et hyl benzyl anmoni um chl ori de,
hexamet honi um chl ori de, benzal koni um chl ori de (a
m Xt ure

i dffeiee g SEOERSUTEIA IR ERuioheD drieg m
ben 2D canid lahmmh |tC0ﬂy1'CI§&Le a@da;eronm 108290f whick sqmrmtm §8ef SEQID

pen2y P iareoare s OpaPaRte R CEERL A Keshriy

par ahems ADet. eSHPID NOSS 9kkd A @épwt@)tﬁbl@ditﬁ% aﬂ@hmmo ac:ld sequence
3pentanol, and ri_cresol. [0041] A" surfactant

Sur repectively; ofd-106FA2 18 comREiG? 1ignabpentids aHpwried FFSH’F‘?:““I'“

p or tdofhﬁm(cﬁ A AR skain oC Befhliorditcht Body @0 Rkl bdiROdtlabgdtic acid
carboxyl and carboxyl ate rouEzgwéSurfact ant  may

be algp]@qu(flﬁ@;@r plaftimg |a’aql§1rgp\e.;at@psm gRqJipgat aspartic acid at
Sur faehant 5s hﬂdta%QF? ré L edc@%ﬁlgﬁlééﬁwﬁj‘{ o ﬁepQngted on

t he fpresent” 1 nvent are not imted
poI yTamrﬂOaZQ@@ Wigh Ge Apmﬁw&o"fh&t@étum%hectm)(AT@@D W@nﬁms

L(P Fi 3)6%xp SC%%I%)((??W‘E: Pfu%apreé Tr% Scy kilt fna%ri)egﬁs %@%r%ecgzgﬁcg% eésg{))rg I}(Lgﬁber

| au rMIA—ZlmtlyLl(BlE}Alzay -Igiisnftthatldescribed in U.S. patent 7, 094 874, issued on
| . - I

or bt SR8 B0 o BEY; o, b FighipomorayRtyRicronce

cet Werdd€inahdi€sntikeids, am dopr opyl cocam dopr opyl -

I|noleamdoropy rist mdop p

pal rif p%pressem of HEERA0 Wi sﬁwa?éyﬁrbe‘%lafswerew ig fhe
1sau rﬁ?@&ﬂcﬁ&@&fq’pﬂnﬁ C- {a‘ﬂhinﬁf @éﬂaﬁ‘t@ th@fpﬂ‘lh‘rthe ﬁ}@{efﬂs %ﬁﬂh@é@l\ﬂaﬁ have
or isostearam dopropyl -dinmeth %/ am ne; sodi um ne

cocd}e aminopcidsesmaion ol reidngs (ibPey$3 e ARQIRNO Ql)tQﬁEB 82 of SEQ
Vo H&M t
N J 2 Ui {%ﬁf&g of3E WOQ'OQ% ﬁ‘} ? oflm D Rat @Blsélﬂronally

ne glycol, poly ,
copaly2esd CiffSEél IByiNereoa(vy 2{51‘3(8@}0’? éﬁ@ I]g IN&&I I(nencgmmenc form

| »
rof PR BB PETTY Bl Emes  SE TP RRRGREE” or monomer

door rabeihg ®BEQMID NO:4 sequence. These proteins can d1mer1ze such that dimer

combinations can include, for example: (i) and (i); (i) and (ii); (i) and (iii); (1) and
(iv); () and (v); (i) and (vi); (ii) and (ii); (ii) and (iii); (ii) and (iv); (ii) and (v); (ii) and
(vi); (iii) and (iii); (iif) and (iv); (iii) and (v); (iii) and (vi); (iv) and (iv); (iv) and (v);
(iv) and (vi); (v) and (v); (v) and (vi); and, (vi) and (vi). “ These different dimer

25  combinations can also associate with each other to form tetramer L104EA29YIg
molecules. These monomers, dimers, tetramers and other mﬁltimers can be referred
to herein as “ SEQ ID NO:4 proteins” or proteins “having a SEQ ID NO:4 sequence”.
As utilized herein “Belatacept” refers to SEQ ID NO:4 proteins.

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

monomer, dimer, trimer, tetramer, pentamer, hexamer, or other multimeric forms.
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the final drug product. Typical CTLA4lg drug substance
conposition conprises a protein concentration from 20

worguomio7d¢3ss 60 ng/ M, pH from7 to 8 and %MWV spRCT/ES2008/062297
< 5% [0043] A "fornulated bul k solution"” refers to

the final formulation prior to filling of the
container such as the fornulated solution prior to
filling the vials for lyophilization, or the

formul ated solution prior to filling the syringe for
SC i 44 " Q. t

fina (?ﬁfe%{ rln%tefgu(fes call i‘ a;ggr%a li%ro%alg gd(')é?]%a [r?:z{t ?e\r/\gt ‘ﬁ extrzﬂ:%ll%lar

rec O:Ta)&tairt mcazmbafwaa immenogiabohin amnstant tegian.| A pd-1g m@iebules can

dru ct diluted further befqgre.use C i th

e S B matRaiea e, B er g Stk e T 1
a SQx&@éeumapabrﬂHﬁﬂQndqmeumglobx[liﬂ%ﬁs]taﬂP@ldn%éq@ences CTLA4-Ig
"CTLA4-19g" or "CTLA4-1g nol ecul e" or

ol BeaEersy Aleng SEH 4%%?68@3%%&6}69m“5w&r if‘EF‘e?antbG glycosytated.

pr ot [@bﬂ] | RGHHE eﬁlhéalmeﬁmes 1§€<§1t1@ﬁ plodRIed p@l)uragbﬂsr&mgka-xg
havi ng CTLA4 extracel | ul ar domai nh or portion thereof

and ra@ie¢ui¢mhﬂ§ st laast aceriain apreentaggiod Amsy opesher| r@ﬂtlmer
t herxggl ? %;h oree%gn{loﬁ&?ché Hllvélr‘[log gfmr dds @'T'QAH qg glolecule populations that
-type, or

i mmuno ant can be w
mut aané gmtemhain 90%,c95°/a @amwm 98%; 99%ened ch%h G ThArdg digrers. In

g?gf %{eﬁﬂggﬁl%%ﬁy Ble Anv %Zparnwfi a4 GE u}‘rlf Pgl;'rg&nle % eslgo%q 11)19 fﬁ?\‘!
trmlt t dofpiisdscromb atiut 2396 tqoahbytp?@pi"/g g‘ﬂ“ ILASJJg kimfmiI lanﬁ ﬁamabout 0.5% to
: apeBPE S OB RlhoE (o oise(s SAPLIASREn, i By A fnSlecule

ter nﬁop@lﬁtlorilconﬁﬁfs@ ot ICHBAT Auhg diredrnaboli/t. 2% OTEARLTS tetramer
CD86; and the term "B7" refers to both B7-1 and B7-2
( CosBdghert 086 TLAAdE fORRMeB7- 1- 1 g" or "B7-11g" refers

1 g; 1pt 7thé id b@opdiBidalof CTLA4I
CDSg@Iﬁ&] OICI)l J7ﬁ]@ ell;nﬁs%nﬁlgﬁeﬂr%%églg Igg{?tprmde% %4? re&gr S tog

a pr m@lewiesmmeemﬂ@ PREWlitiRg it $rbstantially fige PHC Bedrrisimencsier

rsngl %@% (Sab(s?aﬁtlé;iﬁé&e% g?%@%&hggggfménwglcu?e@ l?e Qo a

27- 3BDubfioSETTIANG Bolearesalutt haveakdsyhappo, 0.5%, or 0 1% of
MONomers.

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, (ii) 26-382 of SEQ
ID NO:2 (iii) 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 sequence of SEQ ID NO: 1 is expressed in CHO
cells, the predominant monomer form expressed has the N-terminus amino acid

residue of methionine (residue 27 of SEQ ID NO:2), which corresponds to the N-
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25-382 of SEQID NO 2, or (vi) 25-383 of SEQ ID NO 2.
In nononelic formthese proteins can be referred to
waheoogiomezas " SEQ | D NO 2 nononers, " or nononer sPCTES200g062297

a SEQ ID NO 2 sequence". These SEQ I D NG 2 nonomers

can di nerize, such that dinmer conbinations can

i nclude, for exanple: (i) and (i); (i) and (ii); (i)

and (iii); (i) and (iv); (i) and (v); (i) and (vi);

(||) and (ii); (ii) and (iii); (ii) and (iv) (ii) and

d
(| f ﬁﬂslglﬁéarflglf aé\é % c}u% Qﬁa)ﬂfl\?ﬁ)e h&ﬂa{}}ﬁ&%é %I ejver e’SE D
E V) ;NC( 1 gl)so ﬂlﬁﬁdés\_lf_cﬁé codﬁﬁdg) sfef@t[b@lce( 16} : gn Oﬂc)os’aﬁﬂjlg/( Sighal Sad[lrénce
\ an ese _di erent
b semabentss 41 85 SROABAIO GO BT WP e B o D R
CTLAGSnd R G54588n MTESE SERRAGETRe sishalRigiench BldlAl®T Fom the
and other nultinmers can be referred to herein as " SEQ

5D rgresspd prpisindring theprenes ofprotein gxangt onsthocyiopikgy.or

Séeq g&@&ﬁ)n uf M &nceg c‘i&v%lc%}egul’?‘ﬁ }@@?Mhal PhrioteS) shéd as
ep05|te on Ma 1991 with the Anerican

Ty p eele@cﬂgt' betwe@odrhipe eéid ms(dAm and P6§GIutrg ipen &-teyminus of

of e EARRea AR S 4 AN L SRR S

acc Q&&ﬂﬁ)ﬁg inunbeermiGoO GE6AS;2, de.Che fidseAldanttd’), Guppgsed to

CHQ) cell | h

10 oS bebbar e SHB A RepRsTe 485 BRI iR B

I dentdidue0af. [F@mexammgme CRit-A1DVHANt caAbe piekdnt medmhxaredfICTLAS-
"Abat acept” refers to

Q. D NO 2 oteins. [0048
oo 16 AEGRNRHEDRE T e Ao gl LR nasmiibus QA%
" LEAZ h¥leclbs atlaBOft BADDY 1) additich, B8 RRrekad hrstetNfBor SEQED NO:1
fusion protein simlar in structure to CTAL4-|

nol eeyhavesstegpiguhvaranisday fofngquplete p@&%ﬂ@@@m&gm&éﬂf C-
fshe tFrHﬁagn% 1s°tﬂélgly€i>ﬁé hACGl 452 lof QEQde}@odOJJM rﬂlxﬁffe of CTLA4-Ig

nodi human "CTLA4 and the Fc domain of hunm
i mrundeputssuhonomsts haviag llyp@e a¢ thasstermpipas Gepidve 3&%9%5EQ ID NO:2)
nodi f i atlon | ey c acid at position 104
(L10%E §epre en rex&h gu%?%og‘t‘%%%mof SEQ ID NO 2, and
al arnoessjto A ngmzmng nvhopasholeaie @8 cORBHE)an ewdndceHulirgiomain of

f_S i <) ' .
o DA G N A G e o

20 nucleotide sequence of nucleotides 89-463 of SEQ ID NO:1 that code 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 CTLA4-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, IgG2, IgG3, IgG4, IgM, IgAl, IgA2, IgD or IgE. The constant

region can be from a light chain or a heavy chain of an immunoglobulin. Where the
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L104EA29Y. SEQ ID NOS: 3 and 4 depict a nucl eoti de and
am no acid sequence, respectively, of L104EA29YIlg

w@ommpniessfng a signal peptide; a nutated extrackCT/ubzne/062297

domai n of CTLA4 starting at nethionine at position +27
and ending at aspartic acid at position +150, or
starting at alanine at position +26 and endi ng at
aspartic acid at position +150; and an |Ig regi on. DNA
encodi ng L104EA29Y-1g was deposited on Jun. 20, 2000,

wth the Aneri.can Type ture,Col.l ection (AT . under
Uhe Sraon CPBiS BPmaeau i, BUEA TPusE b Rolsiah sk 48

acc ]E)croﬂqﬁh sAdeGr ﬁﬁ)ﬁ:‘@&&b dh@f@llﬁwﬂfgebns&'ﬁﬁfe@ibﬁlﬂomhﬁﬁmw, G- higge,

is rther._described in U S.. patent 094,874, issue

o A F OB Wbt contientitieT B 09l 1B, tgqnsirgon can
| NCOgopHidd St I Ynok S BRAERABWIRBIcBAan FogloR AomaRBAT, WHICSH2,

[ 0049] Expression of L104 9Ylg in _mammualian cells

chin CHB Cafrin PRRCIpRQJETRI TBCOF AN ICEPROAE CORBHSF GAr more
Vaf'&)%t%ntrééi’&hddrﬂb%s ﬁdﬁ?lg@!,?él?,'l%, I?M))&g%@d can have the

am no aci d sequence of residues: (i 383 of SEQID
NO: 4[0037]i ) @nggmbetimgr( COLAKMIgmopeérmalquly @BPEses SEQ

(D) ' 14, [ A :

(v) bt pRR el St g4 sl B LI i

NO: 4acids 162166 niSEQ (12 NKIH::I)rwltekm‘lsﬁle;schee htrvsnimaztc"id)esidues 156, 162,
ottt 3 o0 A D BBeye s et HRRL e Phgra i in the wild-

pr ot ®p&iseqeaite.di neri ze, such that diner conbinations

(1) (T imone bR GTEAw Ry maherhis forbfsomhysde o

(Vi) nodikibd mad 1661 CH2(rbdidn &Hch Wild-tybe CHBIrdgid@he hydified human

(||)andév; (ri). and (vi); (il andﬁjlll)' (rit) )

and 1BGHG ?(%qma}n laa*falg(wyl,efoteczeﬁ §§9-_§}%0f(5\ﬁ9, NPy} arghgmino acids

el [G1570oLR80 D2 nhy LGl Qs doblgpidalhetedde 525

conbi ¥&tof SRQ IDAY0:dlasdanmeeeida &- 3t SEQIP MPRdr t o

f YI | . .

o IS 2o ASEARRN BTRASSL SR LG IRABNSS

t 0 hmominieralsaving S uebed\BoWn fir otyeina o more qf Figueds 178, or 9 of the

) hav{l%g péaten%'lil%. J/,B)9m4?is§u%g%g %eg:ls't 22,2006 and in U.S. patent applications

20  published as Publication No.US20030083246 and US20040022787, which are hereby
incorporated by reference in its entirety.
[0060] In one embodiment, a CTLA4-Ig tetramer molecule comprises two pairs
or two dimers of CTLA4-Ig polypeptides, wherein each polypeptide has one of the
following amino acid sequences: (i) 26-383 of SEQ ID NO:2, (ii) 26-382 of SEQ ID

25 NO:2, (iii) 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. Each member of the pair of
polypeptides or dimer is covalently linked to the other member, and the two pairs of
polypeptides are non-covalently associated with one another thereby forming a
tetramer. Such tetramer molecules are capable of binding to CD80 or CD86.

30 [0061] In another embodiment, such tetramer molecules can bind to CD80 or
CD86 with an avidity that is at least 2-fold greater than the binding avidity of a

CTLA4-Ig dimer (whose monomers have one of the above amino acid sequences) to
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As utilized herein "Belatacept” refers to SEQ ID NG 4

proteins. CTLA4-1g Mononmers and Multiners [0050]
w@Toad7d3gt nol ecul es can i nclude, for exanpl e, BET/B8200g062297

proteins in nononer, dinmer, trinmer, tetramer

pent amer, hexaner, or other nmultimeric fornms. CTLA4-1g

nol ecul es can conprise a protein fusion with at | east

an extracel lul ar domain of CTLA4 and an i munogl obul i n

constant regi on. CTLA4-1g nol ecul es can have mﬁld type

Cr i B B8 R ey Lo AHATRL, bl AAERAS bl fnf Bpso
regi m‘rCB&mﬂnmeamd@Tfha@&dt tpast@niblibgreaterahanribe biading affinity or

di nmer etra r ti 0 an | .

ol v b B eras AL B B P et gy can contribute o

i nv emgm reffma@?&hdlesmfgqmuiuat d@@tﬁe@ﬁn&a{h&%de%eg@d @@@Hb@& below. In
ave at east a cert ercent age o | mer

0{1 herdFoR: STRaPr GrampiRks R idi gt B4 the hepeofgharRatesRy of 2

providles )k-aﬁﬂ)‘lé d tlf@c{()p%@tibl c%m%@sﬁﬁtl)naéd 1n h’ﬁ‘LAaf Ig tetramer would

greater than 90% 95% 96% 97% % 99%

CTLAkeve g highggavidity) aﬁd ﬁwr@f@ﬁ%@aw@tﬂncy thae ﬂlierﬁ%'féﬁ tm@mt of a

prov.

Pr oneaReifio bl saRECHl B4R R GhCEh ol SAREAGE Such

aboutetrgngyselesuled out haoaideasCTLADld geatt@tmlabttaon o1l “ﬁ cell proliferation

g“%%%%s e?ﬁ%g {TEE%A% 37 %%Elg&@%sé tgtoﬁrcpmgg z{alg tOR%Qfétl a'ctlt;ogg amino

CTLA%id gpqtetesyrie ancthwot emb@dtmeﬁl: ﬁﬂzﬂn ‘fé'fﬂaﬁtér iglecmi¢raar have at least a

005 rhodi t,. t i nvention provid a
boput AP R T et el R o BpareR fie WiZ e CTLAS
popuhaletdd) i s substantially free of CITLA4-1g nononer
I I bst Iy f f CTLA4-1g nononer .
T e T i S
™| egllF8Sexdahiple, HRVS easst Ed@Bord VaysQo B8kssar cel plder@htion is to

NMONONEr S. %O 53] I n one enbodi nent, the invention
pr ovstigadate T sellslingntigen effagemptivantipodies| te GReand fhupasis, for

the papyl.aik %ofp%ra%l:ip St Pd i@yl @8 AR G 8 Qting T cells or

mul tiners’t
the amount of cytokmes released by proliferating T cells into culture. The inhibitory

effect of CTLA4-Ig molecules upon T cell activation or proliferation can thereby be
20  measured.
[0063] The affinity of a CTLA4-Ig molecule is the strength of binding of the
molecule to a single ligand, including CD80, CD86, or CD80OIg or CD86Ig fusion
proteins. The affinity of CTLA4-Ig to ligands can be measured by using, for example,
binding interaction analysis (BIA) based on surface plasmon technique. Aside from
25  measuring binding strength, it permits real time determination of binding kinetics,
such as association and dissociation rate constants. A sensor chip, consisting of a
glass slide coated with a thin metal film, to which a surface matrix is covalently
attached, is coated with one of the interactants, i.e, CTLA4-Ig or one of the ligands. A
solution containing the other interactant is allowed to flow over its surface. A
30  continuous light beam is directed against the other side of the surface, and its
reflection angle is measured. On binding of CTLA4-Ig to the ligand, the resonance

angle of the light beam changes (as it depends on the refractive index of the medium
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are |l arger than diners, such as tetraners, hexaners,
etc. Substantially free of CTLA4- Ig nultiner

worRleowsses | arger than dinmers can refer to a pPEIUSINEM62297
of CTLA4-1g nol ecul es that have |l ess than 6% 5% 4%
3% 2% 1% 0.5% or 0.1%of CTLA4-1g nmultiners |arger
than dinmeric form [0054] In one enbodi nent, a
CTLA4-1g nonomer nol ecul e can have, for exanple, the
?WInozgcggzseguence of : (i) 26-383 of SEQ ID NO 2,

i of, S 2 (ii1). 27-383 .0 [.D NO

or (31093 toghe r@%ﬁélVSﬁlggEﬁhF iR ‘ZhPCB Pt Sﬁ%ﬂtlpfyqa'?}jﬂeé\'g e
25- 38tecifatiofer HifdolNS Zratdfal in\he meBum P & iO§ubSigity avkdyZed with

When an expression cassette conprising the nucleic
aci dhesiofeAOBPERI.SEQ ID NO 1 is expressed in CHO

cel lifogaf N 1RbAAGK R NS, b ﬂ@t&isa{rﬁéﬁs%n'ﬁaﬁeﬁ&ﬁled by

us am no acl resi due of hi oni ne (residue
27 eﬁrf@E@as@om@smancw(ﬁPBhom@Bmmﬁglme@t @EHacoe &GrUpgspla,

pec AeButey R R B Uit KRR Rt filne UGS,

f or caﬂbo@mN%umid dexwhr&ngmlalonséﬂAem eer(somﬂ:ﬂflre dtere@esmmblgamg
6 T Rletbiel 05 KBRS Bl SR LA RL conoe

(Sjlu ? :%ﬁ%d tts %gmg?lgee gmh@@?tﬁ{igmz@gm hﬁlsepanfemedthp g fregment.

Bt et oot a0l BuEnBIo f RS ARP g Jydismnds.

can A@ai ﬁledsﬁreh’reht@ i E’@éerfbﬁﬁédafﬁr%xarﬁpw hs asschbeddn ageder
bet ween ‘am no aci d resi dues and 26 (resulting in an

N t Servaud ebel., ﬂe@iPdM@dZ(é997llé85 pP3-4N-a variant™), or
bet ‘é[ﬁ@dg% 321'121? 23flid f @?LQ&' I?é rn%ﬂ%cﬂ&dcag 5136 e ﬁiéll&ﬁ‘é’(‘lgA‘vﬂl Ban be

r e3| 2, Al
s K iy iakaigis Sensibehbindinat traTplrals U Kone
27
@ a I%P ggr ﬁnu bt {&t&% 2\@%}3)}; {g{n{gt EU% a@émﬁtg%x}h%l‘ﬁs thé Streds®e of
m X thiidingdne GlEd Adla miotpcue teitsiigasd. AW 1tlatu0bﬁtlng.]%uné by thehrey, higher

o P BBt g Bl el

pr otE@ImA4-10mbisE@s| de TN preleferatiayadGetieition. mmdlb}aran datwasured,

%I:rffq? fﬁ;llggl%%ngl t%&oeca erggr?e(asso scﬂgd phlslzeeas ag/se C'jl cﬁ%nrllg?e%lve inhibition assays,

20 and b) elution assays. In both of them the ligand is attached to a solid support. In the
competitive inhibition assay, CTLA4-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

25  solution. After obtaining a state of equilibrium, a chaotrope or denaturant agent (e.g.
isothiocyanate, urea, or diethylamine) is added in different concentrations to disrupt
CTLA4-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 ofa

30  heterogeneous mixture of CTLA4-Ig molecules can be expressed as the avidity index

(AI), equal to the concentration of eluting agent needed to elute 50% of the bound
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is the glycine at residue 382 of SEQID NO 2. In a

m xture of CTLA4-1g nol ecul es, nononers having |ysine
w@roories3sk t er m nus (residue 383 of SEQ | D NO 2pCT/ER2006062297

present, for exanple, at about 4-5% [0055] A CTLA4-1g

nmonomer nol ecul e can conprise an extracel |l ular domain

of human CTLA4. In one enbodi nent, the extracell ul ar

domai n can conprise the nucl eoti de sequence of

nucl eoti des 89-463 of SEQ ID NO 1 that code for am no

ds 27-151 of SEQ.1D NQ 2. i
e akhf A6 BRIV RABRA Rbho LB CE PFTERE P EHee

of  Btpdm oCTdeMuted OTBARINAIi IR dbdtBitatiohd T the eluting agent.
extracellular domai n can conprise nucl eoti de changes

to nucl eotides 89-463 of SEQ ID NGO 1 such that
con ﬁf cﬁfs lf(}/relil%ﬁhaﬂ% ; ac(fi{ ]Fﬁ?fggﬁgleaﬁ& dfslemvbikignot her

enbo he ex omal n can conprise a
fiuc [(més]i de Espreusemad QThailg molatul¢seas be hgoypkagis cglby,

nuc PRSP bER g Sy e estHY S &R Rind G oagpriy The
HB n aﬁwfnalmﬁdy&;ew gearfi pmlmmlal gBatn gxetg:gltms tIypically graonnegtive
or PRSI0 ek st protit, S LRGSR AT R paP AsP B hed.

haV@oo%ﬂM | deduehees Qlesdribed Bbovs aﬂa@mgecm,mgmmmmn be
regi on can be from human I g

1f g AlinserfeglApto avgeondesieged Borprestis e rEiyrists Barogone cols

froma a% 'EQEHZZ G[hl@éerbe%rs‘%aﬂ BRYNe 66BInBn19 lusclprokaryotic control
i mmunogl obul i n. Where theconstant region is from an

I g GsedqugDes which g defneddieradn topindudegremetpts foreimesipdah hnitiation,
do rraf)\!ﬁcéﬁll%{ﬁlﬁh %H)ﬂ%ﬁ& Qfond %Bﬁbéoﬁl@bﬂ%ﬂ\%‘ﬁ%&{%m&? GhcPitle such

co nsbmnm)n]yagamomstefsra@ melbgmmtam@E(penwéh@e@n)satnd factose (lac)
N e K R
one pedtinaelispgerh (Godidelcatnt ) @H30) NagletrAadaResodri0573 endghe b!lmbda
X TR ST e
ol 8Glre28R1RY.I Ses a
[0068] Such expression vectors will also include origins of replication and
20 selectable markers, such as a beta-lactamase or neomycin phosphotransferase gene
conferring resistance to antibiotics, so that the vectors can replicate in bacteria and
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
25  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:
A Laboratory Manual”, 2nd Edition, Cold Spring Harbor Press, (1939)) and
electroporation.
[0070]  Inaccordance with the practice of the invention, eukaryotic cells are also
30  suitable host cells. Examples of eukaryotic cells include any animal cell, whether
primary or immortalized, yeast (e.g., Saccharomyces cerevisiae,

Schizosaccharomyces pombe, and Pichia pastoris), and plant cells. Myeloma, COS
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nodi fi ed human 1g@ hinge region (nucl eotides 464-508
of SEQID NO 1; amno acids 152-166 of SEQ I D NG 2)
woL@7era3ss he serines at amno acid residues 15BCT/LIBRN6/062297

and 165 of SEQ ID NO 2 have been engineered from
cysteines present in the wldtype sequence. [0058] In

one enbodi ment, a CTLA4-1g nononer nol ecul e conprises

a rmodi fied human 1g@ CH2 region and a wild-type CH3
region (the nodified human 1gd CH2 domai n having

| eot i des_509-838 of S . i i
b GG pelisats PHmRtes of Al RUNEA T MR dBR, Rittouter
22:/ g@zcgégg 1&%& dﬁ{saré 3 1indifea o ‘ﬁG@f(@his@N& 14, 898k Sum. KR,
_ n
enbb@xlmﬁenet S R kb 7 B Ry Bl 1H999QCHOK!1
a%‘bﬂ%l? éﬁ-ﬁ?k@ et Oﬁ%@l\f\ﬂné dtlﬁﬁééhp @@I@Hesfgﬂﬁt@d of

Fi ggr es pat ent . 094,874,
$ss E@AOﬂBS@G@&ﬁ)@t(CAMR S@ﬁ@u@n Wiltshire), G, @i(éﬂpne 13 (GEIMG,

appl l cP L2 )

and O@S&@gglwgv\ﬁ ar g%%dé/?gg?/%@gkrlpor ag %QQ@@E&@CC
rc$fL 212@1{16@1 quMRssmmury,awfsmmUm; aﬂ&R&ﬁI@ﬁbwlgm@md ECACC
G008 BT STl r S Gr o TR, DFRr'e BBl ks hebdt®

pol ysmaedol (dzﬁol@ pfanfnel@hitib orfealldspwhimgsoybanpandaicd cells. Corn,
sequences ) 26-383 of SEQ D NO 2, (ii) 26-382 of
1@EQS‘PM§<3W’E{ rigq sepds agealpescepfab®EQ | D NO 2, or (i V)

21- 1Pf eld:&cme%.\en&rs eﬁwd'ir%r@f LA(4I%)@0163151€§3&301ﬁﬁedSE@e

I D 2, or (vi) 25 Each nmenber ,of

83 of S
t he cgraalﬁo Tosf ingenteq) pegd Vestos dé%lgwgﬁ%frexp@ssé‘lﬁfé’feé%‘?tswlep?% R2Y
to the r;Q Sid %0 ftnﬁé]?y ulafoRMelbA6nd YanPAclos cf vaPPh BRI 16 &R

ar e “nom cova assdocl ated wth one anot’her thereby
formamgulardzukanyancehqst Such tetraner nol ecul es are

3@47@%“ (? At rl‘}?lésteg ggk%?yong on %?&fgu%n%%@# uégrin CDgl%ﬁ

Or Q%cﬁrs\hhdlﬁde@mmer@l biid/contralt sefpseneds compaiblOwitlpmdmmalian cells

af easEmehr ast E)? Qxatmri) e, %W pro(lgno e¥ I(gbfvl% vectof;:} and avian sarcoma virus (ASV)
(nLN vector). Other commonly used promoters include the early and late promoters
from Simian Virus 40 (SV40) (Fiers, et al., (1973) Nature 273:113), or other viral

20  promoters such as those derived from polyoma, Adenovirus 2, and bovine papilloma
virus. An inducible promoter, such as hMTII (Karin, et al., (1982) Nature 299:797-
802) may also be used.
[0073]  Vectors for expressing CTLA4Ig molecules in eukaryotes may also carry
sequences called enhancer regions. These are important in optimizing gene

25  expression and are found either upstream or downstream of the promoter region.
[0074] Examples of expression vectors for eukaryotic host cells include, but are
not limited to, vectors for mammalian host cells (e.g., BPV-1, pHyg, pRSV, pSV2,
pTK2 (Maniatis); pIRES (Clontech); pRc/CMV2, pRe/RSV, pSFV1 (Life
Technologies); pVPake Vectors, pPCMV vectors, pSGS5 vectors (Stratagene)),

30 retroviral vectors (e.g., pFB vectors (Stratagene)), pPCDNA-3 (Invitrogen) or modified
forms thereof,adenoviral vectors; Adeno-associated virus vectors, baculovirus

vectors, yeast vectors (e.g., pESC vectors (Stratagene)).
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CTLA4-1g di ner (whose nononers have one of the above
am no acid sequences) toCD80 or CD86. I|In another
weedvoavasent , such tetranmer nol ecul es can bi nd POT/CEB06/062297

or CD8B6 with an avidity that is at |least 2-fold

greater than the binding affinity or avidity of

w |l d-type CTLA4 to CD80 or CD86. Such greater avidity

can contribute to higher efficacy in treating inmune

di sorders and ot her di seases as described below In

addi tion, ter [ roved avidity ca roduce the
s PG st oot A e POl e inagrn into
t hertﬁ@%éﬁ in6 of QIRRARArdtRMoGRBIP i deplibate bk fb-Hogt debth@f¥Blicates.
woul d have a hi gher avi dlti;and t heref ore hi gher

pot efégynativelsi, thazccsenraryins (rhtAdke Bolpdis a@re%ﬁnﬁaen origins of
co nﬁg?l L IR B Qf‘a@ﬁroﬁgsom&p%?ﬁéaﬁoﬁ n anot her

ment, such tetramer nol ecul es can have at Ieast__
é 2-[007] d gﬁmaxmssnngnhmwlemﬁcmemm@e%lm prasharpwyegs icenavisiae,

d.t .CT
one BB Bud Gl PAR b BB GBI ALy o
enmbogedreBroachUe P83 dldiiamat. mmiaet)u IAﬂ&nﬁﬁVelﬂaV@eﬂctes feasthe yeast

a 2- fold great inhibition on T.cell proliferati.on
as cHRpEY @%PaP]G gpwmoan% %@O@PE%\EFPH% lg%ﬁff %fg%%ﬁ fof xample,

cel I sipkemdonfvadst at I(Wm MARE2 IIEBS UTsElibnipst AGL. S(uagu; @elle 10:157; and
assays known in the art. For exanple, one of the nost

tb rhggyd., (k?gé)s%‘é@sm‘{z d@1:300r ol i feration is to
St ' %ﬁ;e TTﬁﬁéck‘ tlé&iaﬁc&%l é%&&bn@és f@r%%t%léét&rs Alde etnRsters for

sure exanpl e,” the incorporation
of tthe ssalt@ellstoﬁglwtcdytween(zmswp@s ef ol §135R) ¥ rdait Frwgyrop Reg. 7:149;
cel | r
or O|1|§I garng te?aﬁ g ?Ellogillerﬁn o CuI 7 u ﬁhﬁﬁ&%g%lmﬁgcers known in the art

ef f emtludn‘ thETMM ptogmdmlpwu,deém thp OPMS veetdr (Byking and @hayama

r.ed. O%EOGS Th .
oL b DR SR LD DR 0, rceman
bi ndaungwao) ¥ B@lme@ﬁ QB£2(07G) ans thiogd for bﬂhgeg‘ltjd:,olytln ehyehi esg
CD80 or nSDS fu3|g &%@Etel n%
affi WP?%J foﬂz?tmnuo@er% & SHY 1BYY iog gy
usi n&wnﬁﬂ’ﬁerﬁéﬂ ARLE or Bk %Fﬂwfﬂlgmbdﬁhﬁro@ﬂfel cOlk. arnabeifigei|Shdinoters
based on surface plasnon techni que. Aside from
include those from the genes for heat shock proteins, alcohol dehydrogenase 2,
20 isocytochrome C, acid phosphatase, enzymes associated with nitrogen catabolism,
and enzymes responsible for maltose and galactose utilization.
[0079] Regulatory sequences may also be placed at the 3’ end of the coding
sequences. These sequences may act to stabilize messenger RNA. Such terminators
are found in the 3’ untranslated region following the coding sequences in several
25  yeast-derived and mammalian genes.
[0080] Tllustrative vectors for plants and plant cells include, but are not limited to,
Agrobacterium T; plasmids, cauliflower mosaic virus (CaMV), and tomato golden
mosaic virus (TGMV).
[0081] Mammalian cells can be transformed by methods including but not limited

30 to, transfection in the presence of calcium phosphate, microinjection, electroporation,

or via transduction with viral vectors.
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measuring binding strength, it permts real tine

determ nati on of binding kinetics, such as associ ation
wa@r@7diasoci ati on rate constants. A sensor chiPCT/US2006/062297

consisting of a glass slide coated with a thin netal

film to which a surface matrix is covalently

attached, is coated with one of the interactants, Le,

CTLA4-1g or one of the ligands. A solution containing

the other interactant is allowed to flow over its

surface. A continuous light be s directed ai

C he0Bier Mraeldp BRssiA R h T e PR LR g T 5eas

an g%eg%ljn& HBAGU PHlechRRichlinilhddg, saéh 4 Thibdidjgrtibo of DA into single
l'i gand, the resonance angle of the l.ight beam %tf)zwges

( asceils ojuprepldss, JaTteRiRe pedls AR AT ELSRATE IR © » O
medj, unel ! i heles @fo dehieorsatsglasts; @i ch

in %?tﬁng?%\(? icgg%@ﬁlggsg%ﬁre%\égt%d to the col?genltgr at ;(‘%)n of
gli sip@bduethgRNA by alaking celhmembunerrermeaplejte megeEwlegelpy thioueh

anal yzed with the aid . . trichl RGBS
coptir e b ety ey A ol hbulel

per feiciBshrdnony of (e 1yt aflimmromesondeitieg (RINR) whish fuse to cell
Bl Acore instrunent (Bl Acore AG Uppsal a, Sweden).
CTL®EMPE"eSan be coval ently coupl ed by primary anine

Bl A {083yt © @S%@febﬁe?{a)éﬁ@&iﬁn{ Ustbmmiaaﬁxﬁ Nambmﬂgo L1 2&259i';and Us
core sensor chnlp, ther I n - t
19 hepaien golicatn)S Rilisk AR YRSy Tosgosdess Mghlpditiestor

r egFl%ﬁuéﬁ'&h PO 1RAnWBREh, bfeci TERDDIet drisindiT bhderirgfein

indirectly to the sensor surface via the lg fra mené.
Thepedfidts by ahimgheiosarapaliansgl guifugesiand aehers @C%‘g@tﬁ? y
CTL{A%-rIe&ebi nding to the ligands. Affinity measurenents
can"Hé performed, for exanple, as described in van der
Mer p@084P. @bllawing the préEsip prodectionphew pf thegsil caljuraprecest
00 The avidity of - 2 e
tealated e mgrafieye Bropi i e TL AR AR EaR, 18 Roltfes

t he ygidi@aELLY b skilledlinrte of. It poticnidretbe CEEASIE melpule i gecovered
one anot her at m[il

ti Ele si%ies Avti. eity is distinct
f r offoRFthe AR MEHFRAS P S tied RYYESAUh of bi ndi ng one
Sitegqa) a Pk eqilre nle@iuhtis iifialigeehtritibtdoutmbe ceulbodehds and
by t%eory, hi gher avidity of CT}LYM_IgﬁF%D ecul es Cal A
| eagattioulaiss riba desirep BTadHE SHOSFAUERH] 1B P btJ§Pm contaminan ’

20  soluble proteins, and polypeptides, with the following non-limiting purification

procedures well-established in the art: SDS-PAGE; ammonium sulfate precipitation;
ethanol precipitation; fractionation on immunoaffinity or ion-exchange columns;
reverse phase HPLC; chromatography on silica or on an anion-exchange resin such as
QAE or DEAE; chromatofocusing; gel filtration using, for example, Sephadex G-

25  75™ column; and protein A SepharoseTM columns to remove contaminants such as
IgG. Addition of a protease inhibitor, such as phenyl methyl sulfonyl fluoride
(PMSF), or a protease inhibitor cocktail mix also can be useful to inhibit proteolytic
degradation during purification. A person skilled in the art will recognize that
purification methods suitable for a protein of interest, for example a glycoprotein, can

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

expression in recombinant cell culture.
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CTLA4-1g nol ecules on T-cell proliferation and
activation. Avidity can be neasured, for exanple, by

wo amw7oa3egori es of solid phase assays: a) conpRCT/UB2006/062297
i nhibition assays, and b) elution assays. In both of
themthe ligand is attached to a solid support. In the
conpetitive inhibition assay, CTLA4-1g nol ecules are
then added in solution at a fixed concentrati on,
together with free ligand in different concentrations,

and t he anount of and whi ch inhibits sol S
o 61 by PaOBeen b HEAEPRE Paseel g RBgu e

the gch'bg DGE %l%kﬁ)r@t&h%et also dfﬁltlﬁ#yl’l%ﬂﬁ’rﬂthéﬁ&ﬂéb& of thB@resent

ligand“is ad In solution. After obtaining a State

of emnmerowmalecwabtepbpeueo incidpHRlyG et loagrshengce. g.

I sot h - As, beREARIMLR b

di f ° eltoenn%/o%r%hgusnﬁ%t Prcl)ns aﬁ fofi Pésﬂrau tI@%TSLAfII%gl/ ?rélgn asic or
|5nt ena@e bdidin Sractibinés eoiiectad, dopendifig Ad whiphrearboby drate isdieingiselacted

reaft.er wth.,an t he
aV| %?rt @IS"' ?ftqs@c &g‘mé'l‘?%t%l?? G e ult thtglclbls%Angé}l&qd’H {)\%8{ ut
a Cepht@mmea@ount of CTLA4-1g. The relative avidity of
a heterogeneous xture of CT nol ecyl es .can be
exprIbESE A PP Mo R s P B S gl R B
CONGRIMivAL biffor¥ém&lelitubdd 28@6ietroaRR@AhAt Mnightporntidlotefpresent
t he boundCTLA4-1g nol ecul es.. Refined anal éSI s of

da
®an ibthesell perenedym b pammalizherloes ntie ‘éanbtm%treat”éﬂral
CTL%ﬁleatan@ t%pg afd &afibile, %ﬁﬁ%ﬁu@ﬁét@tﬁﬁte@ﬁo 48&ing!vidth dhBotropes

agent for Producing the CTLA Mol ecul es of
t he slldx/@ntwacm gheidey, derecaissidditiond] u@ﬁlﬁ)&tﬁtlgn/ﬁ@ﬁ&aup%eps

can c%gvet Lot & gtraytgﬁ sﬁch 1%15%}(055 gg A ¥t ES1IBR tchromatography, pH

fre Var@ represent e rious strains
bacta:trr:mes Tiéue, poatedses Drgamayolbeltiaorgman@rplmsrittqn\ﬂ@rmf a

a ati a r
L CTOGET e ooptB) 7L athe ARESAH e Bl anl e ST
al saxBrngs Bbr td QG@Z& oﬁﬁﬁhkﬁ'@msssn@e $CPdlldtitroa HHFaystem may be
encodi ng CTLA4l g ules nserted into a .. ..
e crgrd theSPEABHS pEl ercpies L Hon GHER grons g plsmicds ification
Pr ok whh f6 ksl b%%hdeaﬁecﬁ‘or geldug sihesgevect ors can
i ncl ude comonly used pro karyoti c control. sequences

whi clf08fe dlafong aspeetepuwsified CJ LiAdg melecylssoich haverhspn concentrated
34 ang g h@%&t&f‘m |afieekAbh Q3p, can be filled into 2-L Biotainer® bottles, 50-L

bioprocess bag or any other suitable vessel. CTLA4Ig molecules in such vessels can
be stored for about 60 days at 2° to 8°C prior to freezing. Extended storage of purified
CTLA4Ig molecules at 2° to 8°C may lead to an increase in the proportion of HMW
species. Therefore, for long-term storage, CTLA4Ig molecules can be frozen at about
25  -70°C prior to storage and stored at a temperate of about -40°C. The freezing
temperature can vary from about -50°C to about -90°C. The freezing time can vary
and largely depends on the volume of the vessel that contains CTLA4Ig molecules,
and the number of vessels that are loaded in the freezer. For example, in one
embodiment, CTLA4Ig molecules are in 2-L Biotainer® bottles. Loading of less than
30 four 2-L Biotainer® bottles in the freezer may require from about 14 to at least 18
hours of freezing time. Loading of at least four bottles may require from about 18 to

at least 24 hours of freezing time. Vessels with frozen CTLA4Ig molecules are stored
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optionally with an operator, along with ribosone
bi ndi ng site sequences, include such commonly used
wW@e@moress as the beta-| actanmase (penicillinasrQT/afazd06/062297

| actose (lac) pronoter systens (Chang, et al., (1977)
Nature 198: 1056), the tryptophan (tip) pronoter

system (Goeddel, et al., (1980) Nucleic Acids Res.

8:4057) and the | anbda derived PL pronoter and N gene

ri bosome binding site (Shinmatake, et al., (1981)

Nat ure 292:128). [0068]_ Such expr ion vectors wl|
al sét ?W&Pﬁ@@r%%rplgiahgut 5 C P oy 1 GLoEe St bt temperature

Mar kghsout 460 tddbodt B8i@cdnaG 28 B asRBEHEYCI Fhours. The frozen
phosphot ransf erase gene conferring resjstance to

ant idstupgance sen behewedia aerite penpes forfarmrylation of fyg product.
bactipgdar ans.,_cel [ : '

ol ARG {r fRn® (R R LRoRARNG So0pn. 0%, fled on
ant ircenba 0, 2006 land86/8Hi43i filed nn Orctokerria YA and PLA@BENt
The expressi I j LAt ' o

e AR BpPL B 3 D AP s o

i nclMethody fotRroteing a Ganpeditivn with @ednente Kitkdefsta filed on

Santi 6RO G005 (e P cess SR P RIS B FgteiR O the invention,

L abapadifisayly Muondinant ghpedpioedi productsCoy shiSpr ormgniradliantell cultures
Press, .(1989)) and el ectyroporation. [0070] In

Wc ¢ gl dRese e pPeREEd By SREET8E of the i nventi on,

eukaryotic cells are also suitable host cells.

Exanpl es_of eukaryotic cells include any animal cell
whetlophBizpdEoxmyatiomefifhe lviepdep yeast (e.g.,

Sac ny Y j 3 : ;

and IR ER RS LR RS Gied) DR P AL e
CHO rmdlbtude iaracvaghd msioad atdfash hi2 ipedteis &t lyeprotsgiantydijie hwprotectant is

ey b AL LA B e

Vbl eThe IEshilized i@mbhGerbHey alioddugkias ok TndBh oftheeingtongnts

Tt SOBRP 1l CEEiPE Lo il S Eelg gens and

850503L&alitAMR, Sal i sbury, Wltshire, UK), CHO clone
13 (GE

| MG,
[0092] During formulation development studies, the effects of various excipients

20  on the solution-and freeze-dried solid-state stability of the CTLA4Ig molecule were
evaluated.
[0093] Instability of the freeze-dried CTLA4Ig molecule in the absence of a
stabilizer clearly highlighted a need for inclusion of a lyoprotectant in the
formulation. Initial screening studies showed that drug product was stable in the

25  presence of sugars such as maltose and sucrose and amino acids such as arginine and
lysine. Polyols such as mannitol and polysaccharides such as dextran 40 were
detrimental to its stability. The preferred lyoprotectants are the disaccharides maltose
and sucrose.
[0094] Example VI describes stability studies of freeze dried Abatacept drug

30  product in the presence of maltose stored at 50°C. An increase in high molecular
weight(HMW) species was monitored using a stability-indicating size exclusion

chromatography (SE-HPLC) assay. The results demonstrate that the stability of the
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Genova, IT), CHO clone B (CEI M5 Genova, IT),

CHO K1/ SF desi gnat ed ECACC 93061607 (CAMR, Sal i sbury,
waeiwshizse, UK), and RR-CHOKI desi ghat ed ECACCPOROSDL862297

(CAMR, Salisbury, Wltshire, UK). Illustrative plant

cells include tobacco (whole plants, cell culture, or

callus), corn, soybean, and rice cells. Corn, soybean,

and rice seeds are also acceptable. [0071] Nucleic

aci d sequences encodi ng CTLA4lI g nol ecul es described

above can also be inserted into a vector ned for

ex p (34 mplseule i eegerdredselid-ntate farmk 5oy %‘i 1%‘6%"( presppge of

regul.abQry elenents of the vector can vary according

to the particul ar eukaryotic host. [0072] Common

used09&k ar Vit kmounsof suskosg eqm@lmesseﬁd forpiabilizption of the

gépL}Zoﬁclh‘%Qd ¥ n%g;?)dﬁcft Lng! L{:ﬂe? W LRI %l@as@F? gi:cﬁ’élﬁ 'Ecpéucrose or

es CO nnallan ce such for
&X armlltese ﬁfdfér@hommtmgl(t@ﬂv&fﬁent Io? Jo fdrogein ‘@rsusraswmltose,

' LN v
\Fglr L%é }%ﬂ)&f)lﬁl&ew{i‘ %? of 3 (%%‘%21 27 '¥e' '1%”(# %1%0 fsg ‘rag sycrose.
?7;“ @6916gl) r llﬁne‘%@sts&@%@bH(orFﬂﬁ I’fGr,metloﬁJ prior (o]lS&;ﬂ)hzlhlaan lissset by
(0] er . V|.r
T e o LTS S, o et

papighhAReicAIlSaccAyRabld Wk h&@om&mw /Ths pedferted baddhs $odium
(Karin, et al., (1982) Nature 299:797- 802) nay al so

%@ dg@@xm90073] Vectors for expressing CTLA4I g
CaI 6%5723 'ﬁ‘urﬁl kR oR dE%YopﬁJeﬁPﬂfé%faBﬁﬁ@@ﬂH@ﬁ%@ dried drug

nhance regions. These are i rtant in
opt |mckmh\gasgs@rdeed@x p fienstipoef nih dExample cribes sighility studies with

ups % A%%%g t ﬁ%%ﬁ}r&fuct a@ G c‘ﬁgPB ! PR s%ﬂrtlﬁh gﬁ%v‘b]s

expr vectors aryotic
C eI | aﬁjtisfed beltd/e¢n Gtet3 price tcnﬁd:ezb-ldmntg arh¢ ggmplesoteny lagedron stability

B 50k S s e B Rt
P SF\WeightishRict actumiolighesdints pdifiak stabliigtiadissting Gb-exclusion
Y eth(l)lgosmatc?g%%%y\(Seé: tH%rL%) 5%135 %Jtn%gr tﬂe zecommended 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
20 showed the pH of maximum stability to be between 7 and 8. The acceptable pH range
for the lyophilized drug product is from 7 to 8 with a preferred target pH of 7.5.
[0098] In another aspect, the salts or buffer components may be added in an
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
25  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.
[0099] A “bulking agent” is a compound which adds mass to a lyophilized
mixture and contributes to the physical structure of the lyophilized cake (e.g.
30 facilitates the production of an essentially uniform lyophilized cake which maintains

an open pore structure). Illustrative bulking agents include mannitol, glycine,
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retroviral vectors (e.g., pFB vectors (Stratagene)),
PCDNA-3 (I nvitrogen) or nodified forns
wo b@reof3sadenovi ral vectors; Adeno-associ at ed RPCT/US2006/062297
vectors, baculovirus vectors, yeast vectors (e.g.,
pPpESC vectors (Stratagene)).[0075] Nucleic acid
sequences encodi ngCTLA4l g nol ecul es can integrate into
t he genone of the eukaryotic host cell and replicate
as the host genone replicates. Alternatively, the
vect or cagyglng CTLA4l g nol ecul es ﬁp contain _origins

of rRobrettylent ghceliand serhigels Hie legphrlzed fogmpletions of the present

r eplihfatibPRay LA uchBhIERREEESI N the nucleic acid
sequences in Saccharomyces cerevisiae, the origin of

r epl [D8H0] oA preservative mayhe gpiicsally gdsad fo the &m@ﬁw%rwo

cir tgjf)x‘%@&: A?ﬁl &@ﬁg THeBBRER of 4%1’@5%%)& 10@{11%( fgr@(ample facilitate the
101: . ternatively, sequences ron1 he yeast

de naeduwctigradl sendfi-use Gmotipladosfoaomuletiers repl i cation can

be se ex fd

e JPE0385 G S g B AR Svould S RETECHR S o R plphid e fled
and ifloar \kﬂ depenéing on (HQ8@irelVdbdageskand adrhisti30E) sch¢dMEADT a
Transcr naI ont r ol quen s .for

el e, £SOk Re et pFC S ggt 1 mey range
enzymas 50 ﬁbﬂ)@ md/vial, refe(rélﬂ)ﬁﬁ)o td 250ayviaEnzyme Reg.

7:149: Hol |l and et aF (1978) Bi.ochem stry 17:490

Kudi OPYRA 4 ioiest eamporisignal ypphikired Abptapent Ayg@radyet Giea i
promp®l 1 i@yl ded in the CDMB vector (Toyanma and
Ckayama, (1990) FEBS 268:217-221); the pronoter for

3- phosphogl ycerate ki nase (Hitzeman et al., (1980) J.

Bi ol . Chem 255:2073), and tppgerfor other glycolytic
enzynmes. [0078] OQther pronoters are inducible because

t hey can wbmmgmﬂoaméufopmhm@hamm{tzaﬂmgmamrug orodtuhé

grO\Nth ey tHrr-of—the—eetts—These—tndte T S
| nCl ude ngonept-\m t ha ganac -F oL heat ‘.h& g/J B

~

al cohol | ABstaseRtenase 2. i socvtochrone (26295m d
phosphat a¥&ltoserqnebwdratesoci at ed with nltﬁﬁgpn

cat abol i §fpdimmghesph ne@ndeggongnby@a&or Ial t ose and
gal act oseSodiuhicklatidgn. [ 0079] Regul at orlyl5s®quences na
al so be pHaaﬁdMaﬁcAﬁe 3" end of the codjAdjusttopH7.5
Sodium hydroxide | Adjust to pH 7.5

15 ?includes a 5% overfill for vial, needle, syringe loss

® These components are present in the abatacept drug substance solution

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

Table 2 below.
20
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 Adjustto pH 7.5
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sequences. These sequences may act to stabilize

nmessenger RNA. Such term nators are found in the 3
wandoranssat ed region foll owi ng the codi ng sequRPOL/ES2006/062297

several yeast-derived and mammal i an genes. [0080]

Illustrative vectors for plants and plant cells

i nclude, but are not |imted to, AgrobacteriumT;

pl asm ds, cauliflower nosaic virus (CaW), and tonmato

gol den nosai c V|rus (TGW). [0081] Mammalian cells can

be tr ansfrefrred—by—frethods—-Re-dei-hrg—btt—Rot—-—H-ted
to, trand ¥ of aalrfm?ﬁntt{]}@?é(m Y

mi cr oi nj edN ByfrodhjasietAcithor at i on, or AdipshtahIE 7i50n
Wi t 1 ik 3l VGRARY 04 ORBA] oM?{ah adsud aglﬁ sy e%ta%% BBihe
foreign DNA sequences Into pla yeast genones

i ncl weestittjedgelohiemi cal net hods, such as mcroinjection

of DNA into single cells or protoplasts, vortexing

cells with glass beads in the presence of DNA, or
shool00heg] DNFhecly ethélilzetl dmgsprc&inctds cchsﬁﬁitedpﬁ’é]rasaqhem@ carrier. The

|l t t t ki
B 1 e s B RRlRtstoa! R aBD Pt detieau ety bl Gate
pol ygidhishesc galrymimstramttae Mbméx) 288 Bj6ful A tHe@rdpa@hion of a

e, T Brropefers v b atioond e bR gu s atr o

cel | infeendy b QOB atibIRaRAtR MjecBBR (B WL OPH Yitfered soluti
Publ?ggtlg%mﬁg%ber 208&00%9859 g%d U pa)en}?'H ered soTon

appl (ccaphasphatssbuitpsgd sebng) ierilgselins sohoipBORigags3olusigr pr dextrose
1y ocgaspa. for the production of proteins of the

i nvention, specifically reconbinant gl ycoprotein

pr odif81@5] bRregerdbipa thedyopiriivadfliug prodast|of thel curens snvantiongis e
her ej

or ot S HRA S S BEPRERIop PR S A30kt
CT LA@lhlgrldmllngcumeUSHrléumgmmem@nfme mophhzadqjobvdenﬂapmlye
nedi§n1ysiqg tech ni, ueslqnders{ood by one skilled in
the PPV ORI AR OlPRS SEH M1 g nol ecul e is
I£coe1®yl Typically, the lyophilized drug product of the instant invention is

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
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

20  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,
which are commonly used for the preparation and administration of the parenteral
products. Specifically, the constituted drug product solution developed thread-like,

25  gelatinous particles when stored in these syringes for more than 10-15 minutes.
Further studies demonstrated that this incompatibility was due to the interaction of
drug product with silicone oil (dimethylsiloxane), which is used as a lubricant on
these syringes. The formation of these particles did not affect the potency of the drug

product solution over its use time. Silicone free syringes are preferably utilized for

-26 -



fromthe culture nediumas a secreted pol ypeptide.
[0085] The culture nediumis initially centrifuged to

wo e0vowes3sel | ul ar debris and particul ates. The PEFUS®A6/062297
protein subsequently is purified from contam nant DNA,
sol ubl e proteins, and pol ypeptides, with the follow ng
non-limting purification procedures well-established
in the art: SDS-PAGE; amoni um sul fate precipitation;
et hanol precipitation; fractionation on imunoaffinity
or iQn- h col ums.:  rey e phase HPLC .
chr s Bor An gl i rerk B O e bR Sling g heiehio te
suchinasve@¥ls bap. DEAE; chr omat of ocusi ng; gel filtration

usin r anpl e, Sephadex G, 75(t col um; . and

or ot BPHSR. SEfEREl R REGR e e Ch ot e i sadees or
suchprasent @@intéd&iohlo@ﬂae%nsanﬁq"d%@@%@dﬁdﬂ Witk ileQilicofed\syERige,
phenyl nethyl sul fonyl fluoride (PMSF), or a protease
i o7 RIS BN Seiiab e AL be uset ul o | nhi bit

pr ot iC aslat i P .
O e S T A R e A B
met heers 2$U1Q with @ recommgndse shadf life of atilepsel2amonths. or

exanpl e a glycoprotein, can require alterations to
account for changes in the character of the protein
uponPreppragios iobthe InyopbitioerbForantatival | cul t ure. [ 0086]

rifi [ t.echni s and net hods t.hat select. fo .
e 0 Sy S B e R R u S bt Shianif huching of
of uhé Formyulastd Bulk Sbdocfontyepiiliedioh,eeritic €%t@ion, filling in vials,

i nventi on. h"gﬁr ?xarrpl e, such techni ques include, HPLC
or i BHFERIKEIGE @ﬁffeo(?fﬁ?rag?%%fow vdganhgisation, stoppering and
ani aapgixghange resins, wherein the nore basic or nore

acidic fraction is_col|ected, depending on which
car b8 at Bxanplesdlsgd Befeserikedhe mpnufaghee of the tophilized

¢ hxi j om tant renoval
192C A 4Bt Rl BBIaLH ; lzsi%gtf)&ridua@, rgﬁgct%g)l,c

of contami nants. | e puritication nmethod can
f ur t[R8¥12¢ o el Epsmuldted Butk-Roluton éptypictibtset stadixed atogein

and/ renmpve vi es .and/ refroviruses. that mght
i S LR o R M e
manmaditian of Boprotectasts theAnisdr gpeetl liscanirolivdrib 250 £50 rpirsalas to

—

minimize foaming in the batching solution and to ensure complete dissolution of the

20  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
lyophilization.
[00113] The Formulated Bulk Solution is not terminally sterilized due to heat
sensitivity of the CTLA4Ig molecule. The Formulated Bulk Solution may be

25  sterilized using two 0.22-um 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.

30  [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

-7 -



cl earance steps are avail abl e, including but not

limted to, treating with chaotropes such as urea or
w@o@niodi3se, detergents, additional PCT/US2006/062297

ultrafiltration/diafiltrati on steps, conventiona

separation, such as ion-exchange or size exclusion

chr omat ogr aphy, pH extrenes, heat, proteases, organic

sol vents or any conbi nation thereof. [0088] The

purified CTLA4l g nol ecul e require concentration and a

buf f er. exchan torage.or, furthe

or ocBU& S §iOP g@aﬁdeﬁ P© iﬁgﬁmﬁf S %’i"%%pﬁ??lr%%t hea af ghe
concfesek¢-atymegancleexchange the el ution buffer fromthe
prev buf f er

spU|f| ti.on colu W|th e fin
desi fP@Hﬁ] or(5 %Id&lbthg Gﬁﬂo @Gggl]e eR B)rfé’elifg‘dé%?omamer
pur i giageh afh ODVISCHIER, symg@ﬁblcll ]¥ BuiRSHeparation and injection.

concentrated and subjected to diafiltration step, can
Be fHor prannineschxizl oBpbetagentims produstit158me/mlpcqntains a 5% overage

bi opaftaﬁ@sp%omgto%co%ﬂvfopfebﬁfsnﬁugﬁ AR GMERRE iossegT LA4l g

mol ecul €s I n such vessels can be stored for about 60
days at 2 to 8C prior to freezing. Extended storage of

purlﬁlggxeaﬁ%@%ngwwog& ia(tagnat 2 to 8C may lead to an

i ncre FOportion of HWW speci es. Therefore,
for [0OKG}t eOm muedargﬁp afE oAl recogmize this lngdn canienbeo f ahayen

r 1.0 stor.age d, stored at .
L P aiob ot B et 8 RS SR AR EHRNG il Be uptonttms o
var yméke (Iféqaéh@uips tOBEhbPitaARe ticeivOBefe drubl\ga Ad Rﬁﬁlﬁﬁﬁmttharfﬁlay
can vary, and rgely depends aon the vol une of
vesdat a¥ﬁ3$ ALAOHT- nsOnEIquaR Yy 2 1 feraplation thak 801’(1‘[11%6 S(T%frrb er

of vigmsadtsred BtonRveoul PRARE, Béﬁeﬁ&ﬁ taﬁ 5RE 2 Phtient O
exan‘&lnd{s}il n one enbodi nent, CTLA4lg nol ecules are in

i rféarﬂ*t)cu@mquﬁ adminisraifinngdesped foss withdvghfnsetein
12.7 L BhQh ﬁ'btfb% r@empé?it bk S Pmd il \Lﬁ‘?}l% &%? ?f M5 tﬁa‘ﬁq%%gg (>100
ours o .

fr om about to at | east 18 reezin
LoacmmgerdbsahteQM@aQQVGfOpmﬁntmﬁtftmnsbtimwyat p@upamtraaoﬁsremeding 100

abo %ff/&l?béc?%s% f h%%ﬁlta]é%ﬁ géISS rt%gnz % %v%nt bafrtg%l g? r%lutes In

:/: ﬁmdeatmmmlrﬂlzmre Bd‘ng tdrm-sBbility a l@md)hcenﬁ’éﬁbn d@hﬁsﬁbﬁhﬂa@@ﬁ of
BRACIENT T ORI DM TN o
2BUbsdvalnge e e f TR Sxdiflerds 60MME ESHitidMBRAS§taliBy of the liquid SC
formul ati on of drug product.
formulations of the mvéntion.
[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
25  combination with a sugar at stabilizing levels, in an aqueous carrier. The sugar is
preferably in a weight 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
30  ormore of the components selected from the list consisting of buffering agents,

surfactants, and preservatives.
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[ 0090] Co-pending US patent application Serial No.
60/ 752, 267, filled on Decenber 20, 2005 and

wO34%:3543, filed on October 5, 2006 and PCT PEr/@81006/062297
application Attorney Docket No. 10734 PCT titled Cell
Li nes, Conpositions and Methods for Producing a
Conposition with the inventor Kirk Leister filed on
Decenber 19, 2006 teach processes for the production
of proteins of the invention, specifically reconbinant

lyc ei roducts,.. by anj | or .manmalian cell
O TP 5 ety et Pt Vo B BRL  prosence of
Ly ophaikibhzesbilizersiadiatin stk foiRadchmans, iagiind 08 1durfifients,

| yophi lized formul ati on_of the invention conprises the
CTL Ag0sHH (cededestrans, Rrotrlsgtie: Amanegglldhe exeipjcaiyalyated, sugars

pr ot Qkiad Qclo¥ BlAiRSE b ehalbREhd DRI BBl B Mo ég@a against the
preferably sugar, nore preferably di saccharides, "nost

pr effermegsiop oEhigh owieculpr weikhtsperiesThe | yophi | i zed

for hO ' .

compinE o R Ve ARl Re JBGiR eriRiste 3L Befacept and
buf f Slratavgptalgegrirsducs weshetivelyy is thetpredenaepf agpeose Stoanicht various

preservatives. [0092] Dur.ing fornmul atiaon deyel opne .

P CoPRY S Rorp R sty A ChEesR BB ESlRARRRERhe species

sol U\t/zisﬁﬂerﬁilﬁfédfu:éiﬁg 2 etaﬁiﬂi't)e'ﬁllcli‘sé)tiﬂg(iizféteﬁﬂﬁsi@i ammittk))gfla;ﬂfy (SEf{PLC)
LA4I ec wer e eval yat ed, . [ 0093 ability

6 i TR s fertrisia S IR s oo oL Al drmiesolsfin e sc

st abfolrth@@ionGd &AEhaéd M BB biegdice 8f fiches GtdbAlzatidh stk Wis

a lyoprotectant in the fornulation. Initial screening

st udieder & higherduemes Protaiy Waiehidate: Brsed anithesp stufligs, spose was

Pr es@neRd af the gtgﬁﬁaer%{J&ﬂﬁa%awsﬂowaéseoﬁmnw%mﬁiﬁ&e& resulting in
am no_aci ds such as arginine and |ysine. Polyols such

as rfabnbelationgyith gxeesyive Breateniges such as dextran 40

08P, AL b3 AR REBLESL o

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

20  pharmaceutically acceptable acid and/or base. The preferred pharmaceutically
acceptable acid is hydrochloric acid. The preferred base is sodium hydroxide.
[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

25 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-
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.

30 [00125] In addition to aggregation, deamidation is a common product variant of
peptides and proteins that may occur during fermentation, harvest/cell clarification,

purification, drug substance/ drug product storage and during sample analysis.
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[0094] Exanple VI describes stability studies of

freeze dried Abatacept drug product in the presence of
worlwosssst ored at 500C. An increase in high npCBUS1086/062297

wei ght (HWY speci es was nonitored using a

stability-indicating size exclusion chromatography

(SE-HPLC) assay. The results denonstrate that the

stability of theCTLA4lg nolecule in a freeze-dried

solid-state formis enhanced in the presence of

mal tgse.. . [ 0095 The t of ose or malto %

s ef DFTGHON STP [orS ol i e @ proletd {pgBfhePisy e pidygntormediate

pr odtigitcain ﬁndefgoaly‘dﬁﬂ}@m ma&mdamdﬁldatmérﬁeaﬁne1es211tprncatﬁlﬂnass
to sucrose or naltose, preferably in wei ght rati o of

f r orfiegrease;qf the. nerent papafly, The subreAwREh SOl Regdis in pRp}&u mass

pr ef igéradxky Idoftidn B\ﬁhgﬁfcmﬁﬁﬁlﬁ&n@m@(ﬁ@t@ s ditRuR bRl ﬁ'lﬁbtatbﬂlty under
mal t ose or sucrose. [0096] If necessary, the pH of

foor mgneaus sprditinms oAs sush) despidatipn istyrielly idsteeable byl u mass
ddi l, :
aadi 15&@5&e.obe§niﬁgt?dn H#Iafageut esﬁﬁﬁ%hﬂé? of gdb(ﬁe g%/i gfc acid.

base. The preferre I ca acc
i s hitgmatsmetars @ffeatmgllt.he Eﬂh@ofjcdeahelahwndaé%pﬁ{ sterspndsitum solvent

o e e e HRE Rl A, R Thl. SEHRR AR cobOGgprion

as aanfl lﬂertiar'y(snu@u‘lre pFhe daxiaopdié rée’iduebasigz’cmhe@Ast mbihd pepside chain

udi r e ie acept u roduct as a
R el el tSRS. O B Br R Een A TP aa e Teputs
to 8n|amughm dulcebftibitiao deanhiigionThe sanpl es were pl aced
nd the constituted product vials wer
m) ni @@&9&1 I&’r‘l‘aW phoza{ry spale itﬂeh%sﬁﬂleﬁé‘{‘@éﬁ [thg d%@f}l@rﬁ@n will

S peCdx@&adQ&fel\éﬁéd 18¥%s dfithEpepRAdadppiti tAd nfthod at 24 months using the SC
stability-indicating size-exclusion chromatograph

( SE-ahreespt Esmplption gkl 7.8 h@q%ﬂém&sw@q@g@ 289 and 25°C
BO n dit %b%rhuﬁlfldl% Sh&ged A2 3 QRI 'd&ﬁeﬂ&:gfbﬂ%g dp%ve'r B ﬂﬁ] 8 20A4 ficher

formation gem es were serv
Ad diat pBriavhop; comnerecémt ¢ SO npbatacaptsamplidi th738 dxemples IX and XIT

D PUAR A0 Ak SR foCIRUEH TR O GO BT P SE Blg

maxi mim s abl
accqpochbtbrrpﬂammgethépHriﬂgeolfyepdswm zed drug product

s f[B@fEﬁ tﬂw accep apnle pI—Prrag;eefror t%g StCaJrgg proguct 18 from g) to 8, preferably
20  6to 7.8, more preferably 6 to 7.2.

[00128] In another aspect, the salts or buffer components may be added in an
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,

25  there can be used glycinate, carbonate, citrate buffers and the like, in which case,
sodium, potassium or ammonium ions can serve as counterion.
[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.

30  Moreover the higher buffering capacity of 10mM phosphate buffer offered better pH

control of the formulation compared to SmM buffer.
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[0098] In another aspect, the salts or buffer

conponents may be added in an anpunt of at |east about
wdaoomiye3ps ef erably 10 - 200 nM The sal ts and/BCT/US2006/062297

buffers are pharmaceutically acceptable and are

derived from various known acids (inorganic and

organic) wth "base formng" netals or amnes. In

addition to phosphate buffers, there can be used

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

whi ¢ odi um potassi um Qr annoni um j ons ca

ser v@"g@ﬁcoﬁ PN CETG’O@QT’EGYKS“’SEHHHS °8° & g@hes-phagnaaeutlcally
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mai ntal ns open pore structuré). ustrative

bl k(ergg phagplate biffrréd sdbna)estanile sline gilytpnnRingefsyselutiph endextrose
gl ycQl«apd sorbitol. The Iyophilized fornulations of

t he present i nvention may contain such bul ki ng agents

[ 001@0131A pAgeaewativeveayt@yophienatiptddedad the faﬂﬂldiﬂlohﬂ‘ldrd'iﬁto

agg F%éfhg‘%? bggtgga %{)tz(glemeaqt#lglgn ﬁﬁ% Bl%%%?’c{tfgg lg}ﬁﬂ ftgr example %mhta’te the
faci plothation bhemprogs ¢hilléipleAose) fortulatiotls e

Srrultl | e-dose) fornmul ation. ho 101] One skilled in
he. 0P o0 5 Sbarsmamiiiie HRBliedRIaragoh TS Mplecule i

fi 1 eficoibAibR Withilicdad &fadd AGtPRari RGrinRE th iRfl i1dRSABEHith
and adm nistration schedule for a specific treatnent.

For skicowptaform yisitdopretiguiates: thembpHmitmg Abn pytipd to wlmngwﬂgmne
ran gﬁ'?ef sryﬁpéeio'o%g 8%2 l}ﬁl ﬂJ gﬁcﬁlfdﬂ @&hﬁﬁséggu&agtant to prevent

250 vira A typi ca onposition o
p atmdbfﬁbdﬂﬁamﬁemulamswgpm@d@@ﬁsﬂu@nm sted in Table

% SSTQF?E%J#%W%Z{G% (%gcr?o e é’ € em J)fl ﬁcta%?s glf: ?s&tfo oysorbate

over
Vi aI 80 neleRdilce:,amsM%mgehd sohmoh) stIlmdaeyeofmeproespe aﬂidSa‘tﬁfaeept drug
Pr esgrgauct respectwafJ as fd 'Etlégr zttc%ar}l(t:sedlg not ave 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
20 mg/ml was found to be adequate to prevent the silicone related particulate formation

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.

25 TABLE 3
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

4 Includes 40% overfill for Vial, Needle, Syringe loss
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[00103] A typical conposition of |yophilized
Bel at acept drug product is listed in Table 2 bel ow
wa 2wz@7eas5LConposi ti on of | yophilized Bel at acept PCT/US2006/062297
| OOmg/ vial drug producta Each vial contains 10%
overfill for vial, needle and syringe hol dup of the
reconstituted solution. [00104] The |yophilized drug
product is constituted with an aqueous carrier. The
aqueous carrier of interest herein is one which is
pharmaceutically acceptable (safe and non-toxic for
admnistration to a human) and is useful for the
pr ep@OES] onA efpical tonpaisitioh of 4batagdpt ST, dréd préduct, 125 mg/ml (125
Iyoph&)i ation. 4Jky %@%%'ve di luents include sterile
wat ePEVBD 5 pPeded B ag %@”bacteriostatic wat er for
injection (BWI), a pH buffered solution (e.g.
phosphat e- buf fered saline), sterile saline solution,
nger's solution or dextrosEABBEdtion. [00105]
Prefera [y oohih 1.7 [ .
current QF%‘{I/%JS?F’&?Y i%yg%éﬁé ??31nggp%htﬁ gegilst é/rrﬁlg?lesrlflg/glal)
Vat er f o Jompewdnt on, USP ( SWFI) or 0. 9%ASeslintiffhg/vial)®
Chl ori de |lAbagEdpt on, USP. During constitiyyson, the
| yophi | i zedcpg@anvder rapi dl'y di ssolves pro¥gding a
Fleaazlpowgbkﬁﬁ§lgglqtlon.’[UQLUbJ Typiigahty, tie—
yopni |1 2 &l aiftal i o R Bfchofisicl ibn bR oAgv Tt T O TS
constitu .%L dl{llgﬁLp‘ﬁBﬁ)ﬁ tc‘ﬁ T é,lhhhj}l ‘r&‘é TUo—m 2'6 et mer

: 1.36 :
Sterile - Lnrect o —uSP (- SWH)—6+—06-—9%Sedium
Chl or | de Wa éI' fbr:“ihl\ecudnorx T i\- t et .)— Ssstgl lu‘E’?lUn ;.‘Sdl

h
e ct+ o, —osSr— me—Const—tute

f ur tHeetudts MO eifil fdfvga,me@aiu,csyﬁggmwt rations between
1 and 10 ng/mM with 0.9% Sodi um Chl ori de Injection
USP. The diluted drug product for injection is

I sot@piagr an J £ m. 0 ' .
 mt rvebas AL Ao et SCARodtts 123 meip fled nt
Hev el sypingaris provided ooTebls & bled sol uti ons of | yophilized
drug product were found to be inconpatible with

di sposabl e siliconized syringes,

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

(D

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

15 [00137] The recommended storage condition for the SC formulation is from 2-8 °C
with a recommended shelf life of at least 12 months.
[00138]  The density of the abatacept SC drug product and the matching placebo
was determined at ambient temperature using the Mettler-Toledo densitometer.
Measurements were performed using 5-mL samples in triplicates. The density of the
20  abatacept SC formulation was found to be 1.1 g/cc and that of the placebo product
was found to be 1.065 g/cc. Typically, the density of a SC CTLA4Ig formulation is
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whi ch are commonly used for the preparation and
adm ni stration of the parenteral products.

wep@aiofdssal | y, the constituted drug product soPCl/US2006/062297
devel oped thread-1i ke, gelatinous particles when
stored in these syringes for nore than 10-15 m nutes.
Further studies denonstrated that this inconpatibility
was due to the interaction of drug product wth
silicone oil (dinethylsiloxane), which is used as a

| ubri.ca hese rin he for ion of these

par 15k0 B toR Iy Hed Teuenls el Datoimabs b £ec, more
pr odpretermylabbﬁtam%\gﬁib th hisout! 5.€03 ¢B&. Silicone free
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t he_ &gﬂgép? Eéﬁtcgngra‘%ritjglasofo‘agy{étbe%t rﬁté e%l“?sqilncillc {i'le V%QOSI faSC
syringe, nt “su gh R P

an anou ere
[ 0010P].AATy é’ommhﬂlmtrﬂdé angmblisaboutDIcbbutA0 chg prefdraebly about 9 to

l yop ed fornul n 2-8 0Cwth a
r&o%‘?ﬂ% R Pre?elr?biy bﬂf“’ﬁ;’ tggﬂ’s 12 nont hs.
Pr e p@0e40] onOgholilhe of SO phitdckgekugab Mt aid fatebORihhtiokNas

1 ophi l'i zed .drug product manufacturing process

v OPEASEeR Biikh? YP@)%PTG%SH’@ TR | e et sk thabpt gprcgptratiops of 125
! VOpxhg/lrﬂLZ@fe'o@tﬂola%%@%a@ac@ﬁt@@ﬁhﬁﬁ@ﬂo n%'ﬁd l‘gs' h vials,

freezing vials in"a freeze-dryer cha ol | owed by

| y ophPbikakli @Fypicstin plreesmotptlitn of ¢ 8@ @Trlgwg Oeditlafion at 125 mg/mL
t t
yonnrrs 24 a@0f st ARRRIR:RED HEHBD ARG 100 fo Bt 06

r es peOsiikety0), nﬁ(@é)ﬂ.tbﬁ:]rabTm:moEbﬁ@ub albomdl SEU Qs R H . onis

{%pi cally set at a fixed protein concentration so that
e desired vial fill volume can be kept constant.

Dur i @phhationdfithe ISOFamdis@@r ot ect ant, the m xer speed
is c { Il ed at 5050rmsoastomn|mzefoamnﬁ1
in t[ﬁﬂ ‘{;}Zt cTﬁer’Péané‘ WG ArOSES d?‘é?l%’ﬁ%fﬂréccf@%}l@toés typically

di s sigldHds@BmPdunkid@ with sugar and surfactant, followed by aseptic sterile filtration
and filling into vials or syringes, optionally preceded by diafiltration (buffer

20  exchange) and concentration of drug substance using an ultrafiliration 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
80 as to compensate for vial, needle, syringe hold-up during preparation and injection.

25  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 ml of the

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

Liquid Formulation
30 [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
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| yoprotectant within 10 to 20 m nutes. The Fornul at ed
Bul k Sol uti on can be stored under 2-8C or room
wo esoperasaur e and room light for at | east 32 hoRP€BHURIN@062297
to lyophilization. [00113] The Formul ated Bul k
Solution is not termnally sterilized due to heat
sensitivity of the CTLA4l g nol ecul e. The Fornul at ed
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freqguent, chranjc therapy. The patient has to nake

f r eRERIrAYERPEINIugoRhe hospital to receive their drug

v a po1dey | Af UsbREdlaBae, IRY tdraStabafy bﬂﬂfii@t@nﬁnamg fs-an issue
Consequent | fornmul ati on that could be

, a S s .
sel f BERTOMAIL i pepdaes HrredeReLs e thedpae amerhiliy of asefution
such, i RefkEfton of Qigﬂ- ﬁi%lec&%f w&ﬁﬂ%?%@%?% ulation development studies

adm ni stration, a dosage formw proteln
were conducted to evaluate the solution state stability of the liquid formulation of the

invention.

20  [00147] The liquid formulation of the invention comprises the CTLA4Ig molecule
at a protein concentration of at least 20 mg/m! in combination with a sugar at
stabilizing levels, preferably at least 25 mg/ml in combination with a sugar at
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

25  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
in a weight ratio of at least 1:1 protein to sucrose, preferably in a weight ratio of from
1:2 to 1:10 protein to sucrose, more preferably in a weight ratio of about 1:2 protein

30  tosucrose.
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concentrations is desired. Treatnents with high doses
of nore than 1 ng/ kg (>100 ngper dose) require
waelemeloopaent of formul ati ons at concentr at i onsSPCT/US2006/062297
exceeding 100 ng/mM because of the small volune (<1.5
m ) that can be given by the SC routes.. In order to
optimze the long termstability at high concentration
agai nst formati on of high nol ecul ar wei ght speci es,
formul ati on devel opnent studi es were conducted to
eval the effect of varjo exci pients on . the
sol ut@iﬁ)] st :&tnﬁceéf% ithe R ofghe %éﬂ‘i"éulfl‘i“a’l}? éetétagqﬂl?ﬂﬂ’fzft i ons
of t fifirhivéeiiallp Becep@Bld 48N addI& bate. Fok PrratdahaiactiRally
i nvention c%g}l)rl ses the CTLA4Ig nolecule at a protein

conc¥rentas gd shydrochlargacid d@lemgqueda h@s%lé osliva hy axide.
Wi t hjog150§9abuihe ﬁ)hﬂahﬁdnzdeogog}rﬁéﬁ?ltﬁe sﬁ (rgnff’hg h¥%ui@ drug product

proteln concenttation of at
conbwerestidied apia tdiget pELG LS. dxamplaBill de_scmtg:s btabiditysstudias veth liquid

aqueﬁé’l tfige &fug grod:ﬂii af%%glac;f 7'5S e 188 d%gllrﬁ{lk{tf%ﬁ gHV@a{s%HJIusted to

ratio rotein t
st ab7.5j samples seprpddoed albktyblbﬁmhdymeaﬂrugpra&ucawmmbmmd for an

greater than that ich may r in a. visco
O o fieat e i el b oSG At v P el RS, detngea stabitity-
syr |f mgegtlmgmezesaxglagioﬁ _Sl_lgﬁrhﬁf)gﬁplw @FHH&D@E@? | Gher thaost
erera Crose e rmul ati on
?‘fu np’iBF%m%‘H%g 8loragp P%nda%ontog & g&n&e ﬁl@ﬁ#}ga@eﬁ%@%‘a therrgigof
t he lositichASINW speci@fwdpdibisenbdg agents, surfactants,
and @r eservati ves. [[00120] The stabi | gw%%profl | e of the

sC f @PRRM at Indldifian teaegregaticnd deamigatien antlagentation eiggroduct
st abb:irfaﬁtecf ?eﬁtﬂﬁg W G R GRE Bay @&h%’%g@x & BaeRGSon ﬂﬂ]v&(?/cell

aci ds, surfactants, polynmers,” cyc trans, proteins,
et c. clawfinaionm murlﬁ%@oeﬂmgmubm@e/ewg mrad@(d stosgg ardsluging kemple

st ab#f‘:q’ygil§ ﬁ%relé[' lg‘é’tl‘%orﬁ&g %Jlfﬂﬂllﬁ%gmﬁ ngﬁtﬂﬁl‘f g%amldatlon will

nol e@mhmirrefmmngmevapeﬁhepepn[i@ﬁm@h}g tEstanrqﬂicels(nké abode Mk 6% T26a

Aoat cege VRS i batiel ot Baemryeig Vit e Bhirencs gl o

of SHESDSPATD feednahod/(afdpwdﬁmx BEPE, Alaiiresnd mrmmah) 228 months

time perjods. An crease _in_high nolecul ar wei
S pec‘ﬂsg@ the belatacept(ZOmg/ml at pH 7.5) stogred at 2°-8°C. Data fro g11qu1d

20  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

25  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.

30 [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. Hlustrative carriers include sterile water for
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was nonitored using a stability-indicating size
excl usi on chromat ography (SE-HPLC) assay. The results
walemonsdssat e that the stability of the CTLA4I gp@DIUSZING/@62297
in the SC formulation is enhanced in the presence of
sucrose. Stabilization by sucrose was better at higher
sucrose: protein weight ratio. Based on these studies,
sucrose was selected as the stabilizer at a ratio that
provi des optinmum stability without resulting in a SC
solution with excessive hypertonicity. [00122] The .
aroinjectiof (S, b etetiestdtia Iwafe@ for dniedsion &WF npigfouffpred sptution
dru a
ol R bl A, S0l (ht Qitlondhingdiolulioh op dextros
fromhino:h 3to 1:5 proteln to sucrose, nore preferably

t f t
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by aaddéetua@ténafacaoxp ITas BRGRmtdf e phdsytvaie eptyafol exaamplel facilitate the

and/ or. base. refe d eutically acceptable
aci Brofuctiop@f Egﬁlﬁbl‘ﬁe B’ipg3 do?%ggﬁlg’f "Pr ed base is

sodi L doA5E)Y dnQ )El'isgﬁssec{ @Qﬁﬁl@]lyogﬂﬂlkétgdrﬁgpﬁuﬁoatth@OTLAﬂg molecule is
devel opnent, the stability of the SC drug pr.oduct WV%I{“}II

stu mcempﬁ@%vvfﬂm silieqng ﬁo%lfi iygtpndesd-syppgesm &@éd&lflﬁ@gm
st alg; iEddeXo f&rﬁlﬂ ﬁ@ﬁ g“mrtl@m?% Bela @ﬁﬁﬁ{g'_tlﬁé bR Ezﬁg Yfdfessiondl to

func Ion o0 or mul ati on was adj ust ed
1bet mhmn,g?sm@ns fige sywimgpd. ddie liawid f‘p}ﬁ&l@é‘@n B8y §P%951F111¥ ¢qpnisE 2
t h e d ?ﬂg?agp o%géjv%}lt e%ti%R ok $1ﬁgﬁ%a1ttf3{\la%91 Lﬁ}&reﬁéstﬁ sfiigodehe

cular wel I eés at vario oints
u5| m(g)laﬂst aknybjchhnonquMMH af@ebltaz:epténquiduﬂsugmoduc‘t 20 mg/ml (250

St PR LORBAA R P o S BV cant changes i n

the rate of formation of HWMW species were observed

after 3 nonths. [00125] In i.tion to aggregation,
lgeani dation is a common pr O%%&L]i/ riant of peptides

and pr POQSIﬁMf BERMaRpEGuid Hfﬁ%ﬁﬂ‘oﬁﬁ&ﬂﬂﬂﬁl@kﬂl‘lﬂ% mg/vial)

har vest clarification puri ati drug
subst ancECoupugnpr oduct st or age and dut Amguet fr/sial)
anal ysi s| Pelatatepat i on is the loss ONH t2@m a protein
form ng assgdee! ni mde i nternediate 520
Sodium phosphate monobasic, monohydrate | 18.1
Sodium chloride 15.3
Hydrochloric acid Adjust to pH 7.5
Sodium hydroxide Adjust to pH 7.5
Water for Injection g.s.t0 13 ml

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

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

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

Preparation of the Liquid Formulation
[00159] The liquid drug product manufacturing process typically involves

compounding with sugar and optionally surfactant followed by aseptic filtration and

25 filling in vials, stoppering and capping.
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that can undergo hydrolysis. The succinimde

internediate results in a 17 u mass decrease of the
w@anoentedpept i de. The subsequent hydrol ysi s resPCT/B5S1006/062297

an 18 u mass increase. Isolation of the succinimde

internediate is difficult due to instability under

aqueous conditions. As such, deam dation is typically

detectabl e as 1u mass increase. Deamidation of an

asparagine results in either aspartic or isoaspartic

acid. The paraneters affecting the rate of deam dation

i NCI0OTEd] pHIhet Frmpetaetl Bulk Scéutionemlypmlé{ sstatre fixed prodtitnt |

i oni ¢ strengt
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:j eSédégﬁ‘);ﬁ oBeljgAERrug @bﬁme; the toiver s:podl isdentofilzi at 26080 ¢pm so

eam dation rates. foll

prokes i peess bbb e e gnel? SudBpfiReidpgton of
@L@ ?ﬁgraii Atth@AN o 1b 09 M2Rles PTeE Forhmaited Bualb Solatiar ganbe aﬂo&d under

sta ty studies suggest that deami dati,on will eed

r ef - &16cw rpey qmperture pd 19eg agafefowg?zﬂs% liogégtp“r%{%)bign%t
[Hﬂ%gs ¥Rl ﬁguc@aﬁm%s%%ﬂﬁﬁmy fanired @ld 16 Reabenditlvity of the

data at six nonths under both 2-8C and 25C at

GOO/CHTDP&#Ig hylecyites (Whel BullSolutine mey be sterilized Heing 819 Vil Was
n

t ne Mo NS e RIS BrihigHictpED: SAMRTLE, |
1gles l{ﬂﬂ'lba gm@e Blatlext i tmat \&oq:l&-lbs twate efthel e@dgﬂ evprfilh the container
eval uat e deam dat.i C d
B T T e
Slr" ;Eéﬂgﬁnbﬁgea{cﬂ 917a5gf Ebleu@:epﬂ’ dim@medmc:’;, 2Drmg7hmﬁ (2¥)nge/vial), contalns

efera 0
| n ad%t qﬁ@%/agg §f)@@g prqdﬂgg?% aichén% éc?errrfﬁj)p g?tm&l ¥ H‘% gzltgcrill{agfgl]igglzs
be added in an anpbunt of at |least 10 nM preferably 10

- 200 M The salts and/or buffers are
1pharrticlesiof ManufpcEe ept abl e and are derived from

;/ g: Il[n %Sf( n qw?oqﬂ‘ér dSn6diRekR ﬁie%@ﬂﬁlorp @ ARERof )Maﬁﬁfa

ng ne S Or am nes. Itlon to phOS
buf fpesvidedtwhdshecoptims e dg@@“o@,loy @ndrmpfgrabbrg)‘r%cilpétl@tructlons for its

cit &l TnO Ul Bl AR haldlE c%llngﬁs‘as b o h 6N B ABR containers include, for

example, bottles, vials, syringes and test tubes. The container may be formed from a

20  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, the 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

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

30 [00165] The article of manufacture may further comprise a second container

comprising, for example, a suitable carrier for the lyophilized formulation.
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sodi um potassi um or ammoni umions can serve as

counterion. [00129] Exanple VIII describes the effect
wotomufdes strength on Abatacept SC drug produRCT/US2006/062297

Stability was better in 10 nM phosphate buffer

conpared to 5mM phosphate buffer at pH 7.5 at | QOng/ nL

abat acept drug product concentration. Moreover the

hi gher buffering capacity of 10OnM phosphate buffer

of fered better pH control of the fornulation conpared

to 5mM buffer.[00130] The aqueous carrier of interest

her HI0466]s dhearipic O masnfature may duthes Brluje gberpsterplsdesirable

(SakGalln iR KA Gock OB MHdiA 0Bl thffedd, (MBRY)i1BA

is usefu or the preparation o [Tquid formul ation.

| | | nedieat siyviegescandipeckegd msﬂrtadethsn%wpﬂl@s\fmvéﬁ! for

(BRSOt o SRR S Sy S P uckh B et Bilg
pRI h O§ﬂﬂﬁét&iubllu b wroadecoadtinion of Boplilited dred producs aidinritrensfer of the
nge .
T i MR
f or pigaadiiv@ls herein to reduce bacterial action. The
addition of a preservative may, for exanple,
facilitate the production of a nmulti-use
(mjll\{[étﬂ&ﬁs d®3€) formulation. [00132] As discussed with
ilized drug product, the CTLA4l g nolecule is

1dnc 050111&8] bITse pros¢nt aiventionfertties proyidenmethadifer weadipe imgene,
in t

par (1005 st ARG itdlrconlefRE ol iRy h Sirife amoun
ut i lof ﬂ1Ie r@szM[Ig moleeuld fcsmuby‘vnsm@ g invEhtorsGniperticuppanihydiments,
may .opti onal | se a
For renrsae e Paressafs Ao Qiipd PEEBPL SBOPLRRIppsidve col
si | ilmaﬁmdn@@ltﬁsz%Kamﬂ-mltNe a¢ild. WA 4 furtiesantiodanenh g cell

effect of surf ants such as Ppl bat.e .8 d .. .

1Bol QxerIon: 8% 1HDe TUBILR PORTURIRHE P b E AP imiisd
and abahReRNisedfed dmpluachicliferaties pieekésy eldygrafardated disvaders.
found that surfactants did not haye fect t he

st abibeseRetheds CREPISERAMIS RS & F J"rcﬁa’ﬁ Céjé‘Af‘l& Wﬂ{é‘éﬂl? on.

Di f ff@ﬁlﬁﬂ'&tloh?bfﬁhém%ntp ? k&?é@ﬂ% T]c%ﬂ 11’&@1%@(10%&’ %tﬁﬁie@)aﬁ dnd/or

t he concentration of from4
pr ef@8bpasit@e cells. Examples of graft—related dlseases 1nclude graft versus host

20 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

25  lymphoma; T cell acute lymphoblastic leukemia; testicular angiocentric T cell
lymphoma; benign lymphocytic 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

30 mellitis), good pasture’s syndrome, myasthenia gravis, pemphigus, Crohn’s disease,
sympathetic ophthalmia, autoimmune uveitis, multiple sclerosis, autoimmune

hemolytic anemia, idiopathic thrombocytopenia, primary biliary cirrhosis, chronic
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my/ M was found to be adequate to prevent the silicone
rel ated particulate formation in the fornulation.

WO 0@IBA35A typi cal conposition of bel atacept SEUTUSY06/062297
product, 125 ng/m (100 ng/vial) drug product is
provided in Table 3 below. TABLE 3 Conposition of
Bel at acept SC drug product, 125 ng/m (100 ng/vial)
I ncludes 40% overfill for Vial, Needle, Syringe
| 0ss[ 00135] A typical conposition of abatacept SC drug
product, 125 ng/m (125 ng/vial) is provided in Table
4 tmhM\hepItABLEcélrammas iSjagoam’ sﬁynMQaﬁalﬂJelpnatls@SG?Seg(e g

product 12 /

f orrgqy}n%atm gé}} Oﬂagg?l\érlg %O%@éﬁdg coﬁge;,@(:lg ffé'silé Jillsease
CON@ORGo | orheqfres@i&ahme@i fufiGerchrongdes raanhnlmd foﬂ_lﬁﬁlbngg golid organ
filed into a syringe is provided

TABLnE/%t@@ﬁﬁ%SP&aPHﬁJeB?OH % B e défc?“g % bebnrgoa ecegﬂn&%%
Cont? #l ﬁigl ¥ 1bal’1%e)n s ARk AAIp1AAES réj &!ﬁl@ﬂ‘ﬁﬁtﬁd gﬂiﬂsi mrtmgad

or t formulation is f% Cwt
r ectroveh uwc@mtm asifgraigp by Zrcells fdlowe }ﬁﬁ%t“i‘%“ne IE?@R%% (fat

The, C%{%{;?g'tﬂ%/ ggift Thecap §AI?W&CU§QOHMMIOB§ (St ﬁnv@ﬂlﬁ)nt be

cebo was erm ned at anbi ent tenperature
u3| mblbithe ﬂ\lsmphwytemolefd:@thremﬂqr evtekiap secraigR URay eIt reduced

wer e perf
e REALPURS LB PR A b e Ty
lig’g %esdltl @gg%g ﬁ}ml gtaﬁatce@fanfmlﬂpiuaﬁle meeddovgrnerelizeds f ound
e cc I
CTLMP@“OF?RP pigp-; I Iglgoge&lﬁ(é q’hgﬁzllg%‘cl Lk fglflmﬁ‘an?gs of the
9/ CaweRioalcet BhAdminbRtEd withOtigh pharmacemhcnlﬂ indindisg,dtaot limited

nore preferahbly about 1.095 g/
00 3 GyrcausisraS eGP gris: FPRES I dr R v

was i defiieh il BRGi4SAK dnd/Bother biologics.

15 [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 ligands,
reactive with TL-2, IL-4, or y-interferon. For example, a CTLA4Ig molecule SC
formulation of this invention may be administered to a bone marrow transplant

20  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

25  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

30  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,

1L-4, or y-interferon.
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Brookfield rheoneter at anbient tenperature. A

reference Standard of 9.3 cps was used for the
woreasrasents. The viscosity of the SC drug prpdrios2086/062297

125 ng/ nL abatacept concentration was found to be 13 +

2 cps. Typically, the viscosity of a SC CTLA4Ig

formulation at 125 ng/nL is about 9 to about 20 cps,

preferably about 9 to about 15 cps, nore preferably 12

to about 15 cps. [00140] Gsnolality of SC abatacept

drug product and placebo formulation was nmeasured

us i (0g172] v aPigy ment effautivemoed dsfcadmlrﬁﬁ@tldlaarai dolens regimen g the

gigggltg%r?gnlgo@%] %&Sa{ﬂ]ﬁﬁi)l? (g% 1%115 u? gPLyaElndthurgé of the disease,

Fméa@ N2k ahd dspdnkecto @ amlcal dnﬁyhajﬁd@néﬁCoﬁTtitMigg
fornmulation at 125 ng/nL is abo

250 .
mOSPHYRGHR 28 accree B e RIBSGE Shlyp il R Aount o
ﬁ@fgga{@ggg %\bjé@frﬁy BS 6166 aibYuAOMd B5R m@n@@way BMht of
Preparation of the SC Formul at i ogu[tg) ]{J
Th esubmoufﬁaleq ihe] afEgCieEIONa! RRRS ﬁg@u\@fe out I'and about 10
for WiirGadibyy 1 nvol ves conpounding Wi th suga
andrrg}kg?D % tq# ?‘%Jowed by aseptic sterile fil trat |go:1
and[0oiv3]i ntjhe ATbAdIgahaleate foynylatepas of BpiveionRy be
Egﬁgiﬂig}sgf dtﬁl %ﬁgj%ﬁt fljngzgnlsau “ﬁgaﬁ@gf&{] a tﬁﬁ&{é?&ﬁ&th%m:ime and/or
101 t paftipld tiads) arfficienttto b]baoanaagelﬁusa%(ea qD&rpdfor CD86)

descrlbe t uf acture of the

Ao a alseties Fopp e e ediins o g0 Hafdts o

2 5 Ie lrelllcl eﬁdt%?1 Bhﬁhg@r{d biEbg tﬂeﬂé&y ﬂl‘hﬂ)ﬁte inpdradtions beeeekntRY-positive cells
e cont ai ner

neefi-&; CR§}-iapd/er ﬁ@ﬁ@p%&w& Sr)d" n&r(g%ens : ec@ﬁ%l-pos%w’e cells.

i nj %Ea{ggr&fthF‘UTL@Z@?HJoI%cuI@1s4ﬁ&§rﬂkﬁﬁru§§kﬁm@ﬁy flttog iprteting but not

is incorporated into each vial of SCIi
{5 or iuiid Kofhetbecas Sowa eroHd. freErutros AFesh Juuisentyythe severity of

e

vi alagenitd. cAdcdrdEgtydbsagésod 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

20  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

25  hour/day/week/month/year, depending on need. For 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

30  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 CTLA4Ig is about 10 mg/kg weight of a
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[00144] 1V fornulations may be the preferred

adm ni stration route in particular instances, such as
wob@n/oze3patient is in the hospital after PCT/US2006/062297

transplantation receiving all drugs via the IV route.

One skilled in the art would recognize the

di sadvant ages andri sks of a |yophilized fornulation

for both the manufacturer and the health care

prof essi onal, respectively. The risks and

dlsadvantages to the health care professiona
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1tpet wedhnsed oabddyl®eigiy ad avlmimstﬁtlél%e&mhna maght éictatpd by the target

Injectlon

R A T e e i

I ﬁ ?h@[&bﬁle%ﬂih@i}ltﬂivé@bh Betfv@dén A Nighht and amub’:y)ug/mL over the first 3
i ntravenous i nfusion 1 As di

t er A GRaRHS PIsyBSP] apquﬁ@efs Hisncie msgett S S bhe

pr Oh] REDa1dy H&w@én%'dﬁttﬁtg/n{mmﬂra@%t mqlgmnf rmmﬂyetafgmgough

b
1}33{ @@Smtng:pllmlgitréwgfog g@ggiﬁfglr&gcﬁ & alg? 1 H{vgéq%@?{ Ad:glﬁ,%ﬂm(e man%enance
st “gh:f%é e e(éﬁglgj(?ﬁl b8 ol BMBILUAL R, pPeitably @BtwRbRdtut

sta quird fornulation of the invention.
[0094BpgﬁﬁemHMQmﬂd5ﬂ@mﬁulatlon of the invention

COMEBE, 38 R4 B SSH Behull Bb Ao
a /S %ﬁl@ﬁnt&feﬁ%ﬁ%dut @il m(galioefx/}ﬂ (Bmg/{]r.g e&fe@habﬂ' the m’uen‘emcaljjg
InN CO
Zgg between about 8% éb%lqt lv_‘\f (} g/%g SEE, 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
25 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
30  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.
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stabilizing level in an aqueous carrier. Preferably
the sugar is in a weight ratio of at least 1:1 protein
WO 00300354 The sugar is preferably di sacchari deGT/URISE/062297
preferably sucrose. The liquid forrmulation may al so
conprise one or nore of the conponents selected from
the list consisting of buffering agents, surfactants,
and preservatives. [00148] The anount of sucrose
useful for stabilization of the liquid drug product is

in a wight ratio of at e,
pr é@‘&ﬁﬁbl \EXpRple 1\Qé*ie§fﬁ¥’esr’%ﬁli’ %?CO%P§t$% %91% 1%0%@{%%&19\5
(&g, SorHGGOE B oty 3ul) eqd aidajatishts mmrhmmgﬂotd anantm(RA)
out 2 protein t0 sucrose,[001 @%##f NECEeSSAr V.1 i be
t hémpuhartnaccﬁ@ercm ofisbatagephiniRA B?éienfsﬁn SPGH 2P
phar maceut i e Harnei: Qﬁfubiaﬁ theThe
pr ePEPFE p ar %eu%f%%??hﬁgmigp?ab : acid @ )
shy dsheeficokinetica of dbataddpestpmef erqpéﬂlob%sl@fﬁ’%essoé Qmﬁpd AUC over
hy OXIde 0 0 I h,apbdaeed t
b Host ingt ot AREE Q| AR R p S SRR epb 2Ra 0

g pro was st udi ed at a
t arlﬁﬁih apskéaﬂff-sﬁtei'my dEy( 60wtk 2 Wehn (jm) ironeh coneepirgtiop pf 24

studies_ with |iquid, Bel cept
of oL eyt 1t PO AOTRET o S RO o & ablhccn

S anpl8Sediiof chltGeTiephtedtiabirent \ylt}aHHmE/ﬁIQ aumenghlpr rﬂ@i@m%lﬁ m RA
was npnitored for an increase in the high nol ecul ar

e ptiEMSpeci es at various tine points using a

st afypidatyyi Ped ﬁaaérineﬂ wSll BEmexGhllsimerstod byratfogreaphihe following
( SE- HPLJZ assa Under t he recomme

tora

condiamp&m Hey sha ngidrogiensti bs ORHtue ﬁ%ﬂ‘@@ ﬂhegsf?%e o e

of {ormmti o OliHMARBRSH &S HRIeweREaTNed exhaGlSidorpamnted
additron to aggregation, deam dation and fragnentation
ar ebpredaterce. vari ant of peptides and proteins that may

ccur during fermentation, harvesi/cell clarification,
gurification, drug substance/ drug product storage and
during sanple analysis. PrEKAMBMEEY | aboratory scale

stability studies _su st, th eqd
PSR T 52 SRl IR AR A 5t e pigoacs
(1 SRriRbAKEprbenkYedlizG6-us solZich suitABAYr subRitangoys adpinistration.
th at[OJl%??]g rr%rclatla?;clef))tnsc\l\érhé pr% I?C? el%S rmegf/r%f 888 lengl/V%}jFIS %ag%ctured at

20 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 q.s. to %.2 kg
Total Batch Size (kg) 22 kg

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

25  PBelatacept drug substance: protein concentration 25 mg/ml, 25 mM sodium
phosphate, 10mM sodium chloride, pH of 7.5, <5% HMW species
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t he SDS- PAGE test nmethod (drop bel ow the 96% mgj or
band m ni mum at 24 nonths using the

whedoanasept (20ng/ M at pH 7.5) stored at 2- 8C. POHUS2006/062297
fromliquid fornmul ati ons (see SC data above) show t hat
the rate of deam dation found in the fornul ations of
the invention decreases as the pH of the formul ations
is lowered. [00152] The acceptable pH range for the
liquid drug product is from6 to 8 preferably 6 to
7.8, nore preferably 6 to 7.2. [00153] In another
aspect, the salts or buffer conponents may be added in

an nt of at |.east about .1 0]
m nﬁ%“]sa ]F%m%ﬂ?é?c mggchsspgorgB g% Qﬁgr mace%ﬁ3 %O\gg 1125 i
ac Cﬁ@@ a)Balpiilg produeleinioles bﬁff@xfﬁx\zmng@ufsthkhldlwdﬂacsubﬁ@nce from

d
e SodtuaeioeP o | oM et e Pr el PpaF 381y
fs e?odﬂlrﬁ’ ﬁﬁd@ﬁﬁa%‘e pIE &5 BAREL Rllofkd Bﬁ&cﬁlc&iﬂtfaﬁ@{ Sf tHcﬂpiroteheﬁ*om ~25
whi ch case, SOdI um pOt asSsi amoni

[ onmg@dno s&30mg/5d by gﬁmqv@rqugﬁffexf Blae; by ﬁ%r iraangg l&se"lfﬁ%mphShed by
car ki, efmof dléiﬂ tho%sbtf t}l’é%géb(#ué Sub9BEce Wi teSnew 10 mM sodium

pharnmaceut | accept safe and non-toxic for
ad np]nnsphat@pléi{ d r5 btuﬁfea figwad by acmﬁent@ﬂgls efpipteingp ~t1A@ mg/ml by

g;re q%ra,@tgll cﬁﬁ 1 tillgfééﬁcgtee%%ﬁ&)l? %%Ifr? ?i}]tellelgl#g E}Mﬁi&/\ﬁ% is equipped

1bacighisnailat Bteel\wésalre sauges amjdemmbmne(vm on the fogey retentate and
buffered solu te
st e PPIEAIESPITH gw§gqlﬁ?tf°gﬁasg?§% S‘%egl it oel1 fih g‘ﬁmgi?&d eﬂei% ¢ btted
sol %ﬂhm-mz[ae&lfﬁ%afpmaﬁe@@%ﬁe membraye wbeh spkDonehing! molecular
added to the for na ﬁ ons herein to a@ cedba%%r i al
act msight el e e AIEHOnCasTEeRTE JrveT HEYITRSP
ex a%!nﬁfact(ﬂ%?’% kdcbAtRndafiSnd) Tﬁ@'fé@& C6aifdr for theldirug sutsence i 1s a 4
(rmul't1 pl e-dose) formul ation. OOlsfﬁlﬂfjAﬁggl scussed
16he litey gjag ¢oinjedir oHith gagnesig §EL Dar MESITTEAMN PrERHTS! e
' ne Qﬂ}?r?é is ka%e% s estithd £ @niaHePth thOfiRdrMORIBF £hdH thd f@cate

interacts wth silicone to formvisible
par tline.(Head ﬁsw it nfrewé@ybw reristeltia gump anstilled iphefpline. Sucrose and
|p|r 8 E)%(%n%?r gl g{e on (%s% v@@ Sthé Eﬁ%&ﬁra@ern‘gﬁot&}{ b1RG&Sand F8! batch
weight is adjusted with 10 mM sodlum phosphate buffer, pH 7. 5 The bulk solution

p-

20 s filtered through 0.22 micron sterilizing filter and filled into sterilized and
depyrogenated 5-cc Type I flint glass vials, stoppered with 20 mm rubber stoppers
and sealed with 20 mm aluminum flip-off seals. The composition of Belatacept SC

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

25 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 q.s.t0 1.12 ml

4 Tncludes 40% overfill for Vial, Needle, Syringe loss
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surfactant to prevent formation of visible
particul ates in presence of silicone. [00157] A

wao yroa3sconposi tion of Bel atacept |iquid dr ugP@r/os2e04/062297
20 ng/m (250 ny/vial) drug product is provided in
Tabl e 6 bel ow. TABLE 6 Conposition of Bel atacept
liquid drug product, 20 ng/m (250 ng/vial) includes
4% overfill for vial, needle and syringe | osses
[ 00158] The recomrended storage condition for the
liquid formulation is from2-8 Cwith a recomended
shelf life at |least 12 nonths. Preparation of the
Li quid Formul ati on [00159] The liquid drug product
manuf acturing process typically involves conmpoundi ng
wi th sugar and optionally surfactant followed by
aseptic filtration and filling in vials, stoppering
and cappi ng.[00160] The Fornul ated Bul k Solution is
typically set at a fixed protein concentration so that
the desired vial fill volune can be kept constant.
During the addition of sugar to drug substance, the
m xer speed is controlled at 250 50 rpmso as to
m nimze foamng in the batching solution and to
ensure conpl ete dissolution of the sugar within 10 to
20 m nutes. The Fornul ated Bul k Sol uti on can be stored
under 2-8C or roomtenperature and roomlight for at
| east 24 hours prior to filling. [00161] The Bul k
Solution is not termnally sterilized due to heat
sensitivity of the CTLA4l g nol ecule. The Bul k Sol ution
may be sterilized using two 0.22-mm M I 1i pore
MIlipak(r) sterilizing grade filters in series prior
to filling in vials. [00162] One skilled in the art
woul d be aware of the need to overfill the container
so as to conpensate for vial, needle, syringe hold-up
during preparation and injection. For exanple, each
vi al of Bel atacept drug product, 20 ng/nL
(250ng/vial), contains a 4% overage of drug product to
account for reconstitution and wthdrawal | osses.
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Articles of Manufacture [00163] In another enbodi nent

of the invention, an article of manufacture is
w@e@viodsds whi ch contai ns the drug product and PCT/US2006/062297

preferably provides instructions for its use. The

article of manufacture conprises a container. Suitable

containers include, for exanple, bottles, vials,

syringes and test tubes. The contai ner may be forned

froma variety of materials such as glass, plastic or

metal s. [00164] The container holds the |yophilized or

liquid formul ati ons. The [EXAMPOE IIor associated with,

t he ai ner. may_jindicate directi .

ec LRI L APBATL S r s e oy REliiat Bloduetjsfpmpiad o

i ndisteate SndnhiFtodefie rédpwd-e sbrtiad adeplt farsubcupmeats etimingstration.
to be diluted to protein cg&ggntra i@ﬂs aﬁ escri%ecgllrec.lat
abodeatchiot Abaespt Aen! 2P me/h g v § RREE AR

§ or 514l QLo @R shEviHSE e bR FoMaBRGEEksEiibied MDA ABEIONS

adm ni stration. The container holding the fornul ation

may be a multi-use vial, which allows for repeat

adm nistrations (e.g. from gA@radgn ni strations) of,

for exanple, the subcutaneous fornulation.
Alternatively, the contai Betchioymyda a pre-filled
for mul at | QrECHISBYRE] The et roto—of—mamdfatr iy
further corriaeptdrgsEbSRICE ont ai nercomprdZoingfor
exanpl e, Sugtosebl e carrier for t he |yo Hq~5p| zed

for nul ati dredl@@me6]88The article of manufl#% ure nmay
further i ncodien ptdsphatermacmbasid, mogehyidrasb| 0. Tl5om a
commer ci al| Sudihnustesphsteatiosio antbhydronc| udi ngh-8t her

buf fers, diwuenfosnjdctibi ers, needl es, syr|iqgeéss.0adnd
package i nseddiBawhistreImst ructions for uses.0[ 00167]
Silicone free syringes are preferably utilized for
Sur f AbasPt Grg RO P TEsR LmE s b offum
10€C YR§Ephhidt 408 Qbdih SRBHA, PHQ)f d154g5% HRAWCspedierd/ or
transfer of the solutions fromthe vial to the

i ntravenous bag and nay be co-packaged with the drug

pr qul&lt%}/i aAs de%@{ﬂgﬁ’ d5ov@fin E‘ﬁ%ple 1, 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)
is provided in Table 10 below.
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[00168] The present invention further provides nethods
for treating i mune system di seases or tol erance

WO p@aotd3ehn conpri sing admi ni stering an ef f ect i RET/HAIO6062297
of the CTLA4lg nol ecul e fornul ati ons of the invention.
In particular enbodi nents, the i Mmune system di seases
are nedi ated by CD28- and/ or CTLA4-positive cel
interactions with CD80/CD86-positive cells. In a
further enbodinment, T cell interactions are inhibited.
| mune system di seases include, but are not limted
t o, autoi mmune di seases, iﬂﬂﬁﬂd@l%liferative di seases,

R et e BV kat L

for mul atfi@Ra%oREntt Ne Tnvention to regul|Amouht arg/lial)°

interact' Toclit e COBU=—anad7 or T o-posI t1ve
cells. BExa e es of gldll-leld[eﬂ dirsegsgg i nclude
raft ver s—host—disease—{GvVHD) c. ) ch—as—Tm
?esult flAOA AL 8 o e SRS ’

i nduct i ",So *untp’.\b ?;Ju“"nv', b%’%u Ollldaaté' aaauu atedh
with gr afSodpumphosphate dibasipaniydigns | op o

A=A VR T e v N oI UTT

rej ecti onatghfor fniection or cell alln_ or %&ﬁ%qggﬂts’
| nchpadi D, GP% bR B2 98e1 Il shitleichs musC es,

ocy neur ons. anp es o |nnunoprollferat|ve
dlseases |nclude, but are not limted to, psoriasis; T

cell lymphoma; T cell acu I astic | eukem a;
?esticular angi ocentric TE§%¥%ﬂ£§3§Lona beni gn

YRvRSst | Abafsipt, qyoi)hﬂ@&ﬂ (ZB0kfR)vRan ﬂﬁlg@ir@cﬁaﬁes sistiehnans
Iupus €.0., lupus eryt enatosus | upus negcﬁg@ gPl -
Hass hyieeende @me&wsm’w@iq BintraY ARy (v i gyigie-use vi

di Seaffns Fla BRI RS cOMtRIIMRES e Wﬁﬁércfor InJ ection,
gastritis, Addison's disease, diabetes. (e

depé&isdent futthahdituiesl with 0.9%i S@dmpy@@omdedpﬁbt&neQSP " the'dhe of

1 Illtls) good pasture's syndrone, nyasthenia gravis,
ge |gus Crohn's disease, synpathetic ophthal m a,

aut Qﬂmp e Thy bbtth formntalforiap 16 larbeichsize is daseribedimisble 11

%tlc anem a, idiopathic thronbocytopenia, prinmary

b|| V'cirrhosis, chroni caction hepatitis, ulceratis
colitis, S ogren's syndrone, rheumatic diseases (e.qg.,
rheumatoid arthritis), pongggg%Hhs, scl eroderma, and

m xed connective tissue dis

I 2OUI T lll(:‘

B

1)
-
]
=
o]

15 Batch formula
Component Amount (kg)
Abatacept drug substance® | 4.6
Maltose monohydrate 9.2
Hydrochloric Acid AdjusttopH 7.5
Sodium hydroxide Adjust topH 7.5
Water for Injection q.s. t0 119.6°

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

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

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

20 [00190] The required quantity of abatacept drug substance is added to a cleaned

and sterilized stainless steel compounding vessel equipped with 2 mixer. The drug
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[00169] The present invention further provides a

nmet hod for inhibiting solid organ and/or tissue

WO c@nspi3ant rej ections by a subject, the subj erCT/8200062297
a recepient of transplant tissue. Typically, in tissue
transplants, rejection of the graft is initiated
through its recognition as foreign by T cells,

foll owed by an i mmune response that destroys the
graft. The CTLA4l g nol ecul e formul ations of this
invention, by inhibiting T |ynphocyte proliferation
andbubstasgetsolatineissigeddt 260 :£50mpyn whiduhtinfaminggbeigodution

ti ssue dest i nduction of antigen-specific T
ceIFnWﬁWﬁgﬁgﬁg?V%ﬁéés may result in long-termgraft
acC @i o11C e THE Fdqoridd duastitp @ehalieae npaoieiladi Izcmzﬂer 1s added to the
|nnunosuppre55|on Furthernore, .the. CTLAAI cul?

f or ARIMBTAGRE vEwol F SOABRES B SL - DU 10 Bp B8 Rt o s
gt hgeophar maceuti cal s including, but not limted to,
cortlcoster0|ds cycl osporine, rapany

my c 80| dibe sq}@m@mH is ag]zlgpqlﬂo&p} 7ﬂ elf n@og&qafyi qsgl,gl}]ée previously
baS| 1‘ h?eﬁ% soﬂnﬂ{ d]r&tl&esroh}ﬁbﬁ’ bPQNQEIdrOEﬂQﬁJ Mg éUl‘tﬁ:lon The batch

I'nventi on rovi des met hods i nhi biting

gr aﬁs browghs testht sl betcls wagbt (finalan- shHsjne Y aterrfm Lnjagtimh &P, and
? g W@%ﬁ%&%&lwgﬁhﬁtﬁﬁ Inﬁlgutés Thd'ford: Flgieg Bﬁlk%&ﬁnon 1]§] sampled for pH

he i nventi 1 on, one or
1bur 10693 pd dotranad Buikgahdien 1srmadiltemé thtotle 0 &5 .am iﬁlterzllhe

o R SR R RS TBA R B By g
bonendRsLRBETIANSPl ant reci pient to inhibit the
?' Lﬁécﬁiﬁw e riRb R R YR SPRURRD Beia Bl SR 22

I Srid JrRaR) fggns ex vivo prior to
tra pﬁgﬁ?éltsl%gn pr 0171]§QI nhibition of T ¢

15e s [10HIEE @er@aﬁmp@‘ﬁmu@m Rulk Splyionsie f@?&a@fpﬁm@y stoppered
i nven

S e S B EaEy S8 5 S5 b

i nappachinei Eited SamtlepaI fliontubing Elasevirls aretveashegraadr eact i ve

agai ns| oant i and which pronote the production
of &W@‘K?‘ﬂi"?y’éﬁ)ﬁg&%ﬁt oant i bodi es t hat

[00196] The filled and partially stoppered drug product vials are lyophilized. A
20 summary of the freeze drying cycle used during lyophilization of abatacept drug
product is provided in Table 12 below.

TABLE 12
Freeze dry cycle for abatacept lyophilized drug product

Process parameter In-process control

Loading Temperature 5+ 3°C

Freezing (Shelf Ramp) From 5°C to -45°C in 2.5 hours
Freezing Hold at -45 + 3°C for 4 hours
Primary Drying (Shelf Ramp) From -45°C to -19°C in 2 hours
Primary Drying (Vacuum) 100 + 20 microns

Primary Drying Hold at -19 + 2°C for 84 hours
Intermediate Drying (Shelf Ramp) | From -19°C to 0°C in 2 hours
Intermediate Drying Hold at 0 + 3°C for 8 hours
Secondary Drying (Shelf Ramp) From 0°C to 30°C in 2.5 hours
Secondary Drying (Vacuum) 100 + 20 microns
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are involved in the pathol ogy of the disease.
Adm ni stration of a CTLA4lg nolecule fornmulation in a
waayenidssuf feri ng from or susceptible to an aPtDURIMNEE62297
di sorder may prevent the activation of autoreactive T
cells and may reduce or elimnate di sease synptons.
This nethod may al so conprise adm nistering to the
subject a forrmulation of the invention, alone or
together, with further additional |igands, reactive
with 1=2 __11-4__or g-interferon [00172] The nonst
ef f ect | Rrocesogaramétenndri ni st r at i |Jn-paordssdo Qage reqi men
for theSdcondmy Btyiigns of thi s i|[mM¥adbi 3WCdepertdsrsupon
the seysfoppatingnd course of the Wsgase, the patient's
heal t h| gRgpdriag PPiaem} 0 1 eat megdpoanmotofigrohy/dgment  of
the treahi43g BRRYSURb&ATg TN _aCcCOisaBCR) W3t ffifleast 4 hours

practi ce of the |nvent|on an effective amount for
treating a subject may be between about 0.1 and about

10 ng/ kg body weight of subject. Al so, the effective
anou@f1hy Hethaen yonhalizatercyslsetie Charaleg prebswin is tagsed to
g/ [

ol CROPEC e SRR bocnrald P ot T g ot under
admi w«cmtnerTe‘ld stoppegedsvidp eamain mside thadyaphilizenfdr #tdgastd hdurse The

(5‘3 gIIy elnz%t né) gt(gpgerré?i g]}tﬁ] z{rg gea@%@' rg]a}n ﬁ%ﬁf@rﬂf&lﬂlh%i tﬁg—toff seal

m)I e(mdleﬁSEPA ﬁﬂtmbd aid by @etcbﬁmﬁg mechjrec (The eeallddgzaaisjaare rinsed with

: E : r ‘i%%%%% i aEﬁr Lg 51:1%< %}Og&t ﬁsgmglb %Bhe@wng%@ogq% gg s g stored

cel lg2te89:., CD80- and/or CD86-positive cells) with

CD28- and/ or CTLA4- P ositive_cells e of 1
CTLARPE 8o | BRqpoappeteiefdvrpaiized, ﬂ%ﬁf?cﬂﬁﬁ%ﬁ%f%%/t’lapgmg product is

incl wgigng Tabitiz pQbw! i Mmted 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 treghepd W th the agents.
Accordi ngly, dosages of the agents can vary dependi ng
on the su @m;tosmmd of lyephuhdfai aifata;;dm (ﬂSing/aial)ohug pﬁ»duct

pat ent appi-i-ea -US—Pubt-eat+en—NK
2003/ 0088 =saia = appl-i-cat-i-on— USRI e 1
Nurrber USé@@@%mhn?77g7 262.5
Maltose monohydrate 525
Sodium phosphate monobasic, monohydratteb 18.1
Sodium chloride® 15.3
Hydrochloric Acid Adjustto 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) administration. 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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teach dosage and adm nistration schedul es for CTLA4lg
havi ng the am no acid sequence shown in SEQ I D NO 2

wo e0o707@st | ng rheumati ¢ di seases, such as rheuP&l/o8m06/062297
arthritis. Al are herein incorporated by reference
[00174] An effective anount of CTLA4lg nol ecul e may be
adm ni stered to a subject daily, weekly, nonthly
and/or yearly, in single or multiple times per
hour/ day/ week/ nont h/ year, depending on need. For
exanpl e, in one enbodinent, an effective anpunt of

CTL Agnaghigsion atlow aveymg/mil with SYaDexdroseiweaian, SSEr Qﬁc@odlum
ever, nd then once every nonth

t her%acgl—wgrmﬁﬁ%%’f%%at% J(;e]ﬁcutsiélve anmount of CTLA4I

rml d@0208] | SThahatelnsigafor émg@todacmajlu@@wrmﬁmamérp liggrs to

® =430 b A S BRTE REIOBHTER) b L bl e AR
SubjpeetidedlimTabls peedléw.c enbodi nent, the effective

amount of CTLA4lg is about 2 ng/ kg weight of a

subject. In another specific enbodinent, the effective

anmount of CTLA4lg is about tTABmE/#g wei ght of

asubj ect. In_another specific enbo nt ctlve
amount of CTR%gh Joyauls fey %atf"'bﬁlzﬁog@ge (1%@1@

| ess tl 750 g TOr a sub] ect [ tmeen
60- 100 g‘)ﬁ..ﬂg’g{)cc rg—for—SubTeTt e LI |
100 kg. %%ic?g oy u P&t Hecatiton ami' nurbet
60/ 668, [Z2Er05eHighyPury. Low Engoigr

appl i cat3IoHnsghosphat .Mﬁ?,@%ﬂs“i?o@w, 585 i} b Aorit 6
2006 ..dh’ i ’:'v' ge_and admn ation Cl_;v”ed e for
LEA29Y! gl Sedivip Hypeoxidet Qrdl\%HydeleAde: \shding pHA0 280

| D NO 4 Weter for Erigctinn | nmme di sorder s _askbbibaeh WEigh
gr afd [ F y
9 ¢ ersgg%%@aﬁi&%%ar@@ ppr nc%ﬁcee nBRIGEI  DGODBY zumts&ﬁmh
10| eghobphateolimN acdien Cbtbrldeh eHl afv énﬁﬁ%rHMV\éSpb%iSSed on
body wei ght, and adm nistration regi nens may be
dictated by the target serumtrough profiles.

Typi joatd1y, Baxtgept lyophilided gmisproduonis entufadtimed aodescribed in
LEA29YIg cul es of the invention between about

3ny/ i Bk 30mg/ nL over the first 3

[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

3 Bach vial contains 10% overfill for vial, needle and syringe holdup of the

20 reconstituted solution.
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to 6 nonths post-transplant will be sufficient to

mai ntain function of the allograft, preferably between
wa@b@an7@sy/ nL and about 20 ng/ni. Typical ly, tBP€TEE2006/062297

trough serum concentrati on of LEA29YI g nol ecul es of

the invention during the mai ntenance phase are between

about 0.2 ng/nL and about 3ng/nL, preferably between

about 0. 25ng/ nL and about 2.5ng/nl. [00178] The

LEA29Yl g nol ecul es of the invention may be

adm ni stered in an anount §$$ﬁﬁ§n about 0.1 to about

20.0 ny/ kg wei ght of the path pically between

abou00203) t Sraisitigtudids o@thIBNGuidRImAXRARI Belatacept drug product

L104EA29YI be adm nistered at 10 ng/ kg weight "ot

t he PAP F%‘H’?‘CthY Aacing orgglations ﬂﬁé@élllﬁhafgiﬁquré kerpnstatuyep and for

t hatvakiohd @WSpdifoaflspl ant ati on and decreased to 5 ng/ kg

wei ght of the patient for a maintenance dosage.

[00179] The administration of the CTLA4l g nol ecul es of

the §@%eof§RRekan be via a 30 nminute to one or nore

hour 1 ntravenous infusion. Alternatively, single to

mul t[09204] s ulfmmulaheodweﬁopmamsmdres wesrtoddlctedas evd@te the effect of

re ca i nt ravenou
o a6 1A S ner X Bk v D sl bR ept ok Bradch Sgmptes
t he veae p};thmlrmsmbﬂﬁy tr-2GOTBNC a2 $°€/d0RehRAkite Bdnditons shd
he hos i tal and/ or naklnggfcheduled visits to the
ool PRSI VBB LG RYPISt Fie RS OF PO topHerose evaluated were

subclul,anepusl 1: Ny CTHedBrmatioh BEhikY RofdhlaPRebRi B ép@ﬂes of
mode utilized during the mai ntenance phase, there

al | GRAHAGERt @S piaized it dEttW@tnwtﬁmtS@bﬂWemrsolru@pnmﬁtesults 2re shown in
schedylea ghiodecreasing the visits to a healthcare

prof essional for intravenous infusions.6 062297

[00180] Exanple 10 descri bes the pharnacoki netics of

tshe lyophilized IV CTLA4Ig & _%E fglon in healthy

subjects and patients with rheumatoid arthritis (RA).

The p h&ﬁffrmgbwrms levels of sumbast an Belatadep RirugPirbd@udt at B00hg/ml

heal thy g pegf-ee—+o l%n nnm’wahl e -n—RA
patients tg#ﬁ {20”1 C{fﬁ Teme/nt rf Jo Bigh Molecilar Weight Speeies
Mont s | 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
g°C 1 1.22 1.10 ] 1.08 1.07
2 1.34 1.15 | 1.08 1.09
3 NA 1.24 | 1.15 1.17
6 1.78 1.39 | 1.23 1.24
9 2.02 1.53 | 1.34 1.34
12 2.06 1.49 | 1.26 1.24
25°C/60%RH 0 1.11 1.07 | 1.05 1.06
1 2.73 1.83 11.48 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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phar macoki neti cs of abatacept showed proporti onal

i ncreases of Cmax and AUC over the dose range of 2
worguokg7d¢3s+ 10 ng/ kg. At 10 ng/ kg, serum concentPEL/U82006/062297

appeared to reach a steady-state by day 60 with a nean

(range) trough concentration of 24 nctg/niL(from about 1

to about 66ntg/nL). No system c accunul ati on of

abat acept occurred upon continued repeated treatnment

with 10 ng/kg at nmont hly intervals in RA patients.

[00181 P t|on will be nore fully understood by

r ef eFERER"Y gle ‘?I’H}ef‘b% q"F‘gS% %\ﬁ‘tﬂn&"a‘lﬁ’é Proyiied optimem stability

howew&heut b@umg 81 drdeprodfot WitllekdBGvd ipeGifiRf. Of the

i nvention. AUcitations throughout the di scl osure are

her eby expressly incorporated by reference. EXAMPLE |

[ 00182} tRekatmaaps SC 125 ng/m (100 ng/vial) drug

product is fornulated as a sterile, non-pyrogenic

r 2ad{poReplus Ehseffegt dfonrigusi sueiitants io rmaskdmdmrahlem@ch as Polysorbate

125 R 8BS or Ao P B3l vas

scal wa(uaﬁmnlmdasger 1gemasmamhed anenglsaf 456 pdB/Anged ahd

Tabl TAB 7. Rep enta tch Formula a
Tot a ol¥)so eo@\% Eat&cbatq L%‘[y fglétﬁ Inp a%qn GOfeentration.
sol uSdngles \Seré.pli&dg)’nm’tabﬂiaﬁ at2@0°25 @)’C lancB@ﬂ °@V @%Mmﬁft&l &bonditions
1s:‘(ngs nce. protein concentration 25

d %‘P{B@%ﬂﬁ VAT HNF BRYATS u Relp WuSE@Vn T a@*ﬁ 17, bslows%
HMW speci es[ 00184] The manufacturing process for
Bel at acept SC drug product, 125 ng/m (100 ng/vial)
drug product invol ves buffedABidhlhge of the bul k drug

S LA, O gy g L o o

phosphate pH 7.5 buffer, fol Imgmﬂi) by concentratl on of

l et Lol Af
SR B s e i T s
onths ["Control® | Poloxamer 188 Polysorbate
mg/ml 80 mg/ml
4 6 8 1 2
Initial 0 1.11 1.06 11.07 |1.07 |1.08 |1.08
-70°C 3 1.18 1.09 |NA [1.09 |1.11 |1.15
g°C 1 1.22 1.L10 |1.08 [1.09 |1.10 [1.12
2 1.34 1.09 [1.10 |1.11 (1.12 |1.12
3 NA 1.19 | 1.18 [1.18 |[1.21 |1.28
6 1.78 1.27 |1.23 [1.25 |1.29 [1.30
9 2.02 134 1133 |1.34 | 142 [1.40
12 2.06 1.28 |1.25 [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 1.52 152 [1.52 |1.55 |1.55
2 3.98 191 |1.89 [1.89 [1.99 [1.97
3 4.88 231 1229 1224 [2.56 |2.50
6 7.44 339 405 |NA [3.89 |3.90

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

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

20 adequate to prevent the formation of silicone related particulates in the formulation.
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five tinmes diafltration of the bul k drug substance
agai nst the new 10 nM sodi um phosphate pH 7.5 buffer,
wo odo7owsds by concentration of protein to ~ 150P@miURt00£¢62297

renoval of buffer. A stainless steel Pelicon mni
filter holder (MIlipore) is equipped with stainless
steel pressure gauges and nenbrane val ves on the feed,
retentate and perneates port. Two filtration cassettes
used with Pellicon mni nodule are fitted with 0. 1n®
area Bi omax pol yet hersul fone nenbrane with 30 kDa
nom nal nol ecul ar wei ght cutoff limt. The filtration
cassEfféeof ple | nstall ed according to the

The feed container for

manu re ndati ons
t he 1{9%@? u%%hlk\ iq}wgeéﬁf%emﬁ(‘eﬁli’élf%&‘%ﬂ PerieimswEesedi 136,
magrghd/el BhtdnﬁFi‘iS) dNE%?c%ﬁcﬁ'v@a’é ISR raffﬁ’ﬁcq[lgﬂ H. The solution

S|I|conetU|n%|s used to connect the f t ai ner
6

0 tAFEVES 3 usted Beiwsen 7 &m@i2 ith eithgs IH@ommlerdrqxr@ or¥ed

fl OVHycﬁod@ﬂd?l‘éla&ﬁdsé?ﬁblé% éréﬁglgé&i'oﬁ SRUR ét'ﬁs-‘sa(t] b&fhs-8/6hhR
feed 1ine. Sucrose an oxamer are then

di ssw@ndiiensiand nositereh etentipwtion: Hznirms eﬁmalyﬁodluezsﬁm@inamded pH and

]ICOIWQ zé g?fé@ Eou hﬂmrlnc @Jhlflg‘c‘lnhmc(?lgc ﬁ{ We&ﬁ%u{%ﬁ% Sgecles These

fil treﬂuétsialtehummghze@ i Zabte t8 belowt erilizing filter and
filled into sterilized and depyrogenated 5-cc Type |
1fOI int glass vials, stoppered with 20 nm rubber
stoppers and sealed wth 20TA®r & g1 num fl i p-of f

seal s. The conpaqsjition of Bel atacept SC drug product,
125 ng/n (100 ?Fgff“\?F‘éfiI)Hﬂ'i‘ glafﬂc dyug preduétted in

Tabl e 8 el QWitiod ABLE %f‘M?ﬂ W
drug procucot 1325 m;/lqﬁ)?t 100 rrggl I'a ; ncl udes 469

d

SC, 1

overfill |[for Vial, Ne Svri nge loss- 44 - EXANPLE

I [001854£A.ba:_aacpf mpjﬂrirﬂrr’i_a{iﬂﬁ_ Ball pH®@2a
product i dnifigdr mil at ed 45 alstlédille, Li®n] pyrisgehni £28
ready-t 0{@€Csol uti on_sli t ablld4f or Ebclit amsSouls 1.44
admi ni station. A batch of | Abaraclept.2®C| 125 nig/ nks

(125 ng/vial) drag product |i 9.4ganufags ured &t [5-Ls9
scal e (3,)58W/s0%kE) | The bat ofpol or mikA [Sodascripep | n

Tabl e 9 bel ow. 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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TABLE 9 Batch Fornula a Abatacept drag substance:
protein concentration 50 ng/m, 25 nM sodi um

web@sphate, 50O7M sodi um chloride, pH of 7.5, <BOG/BRANG6/062297
speci es [00186] As descri bed above in Exanple I, the
manuf acturi ng process for Abatacept SC, 125 ng/m (125
nmg/ vial) drag product involves buffer exchange of the
bul k drag substance from 25 nM sodi um phosphate, 50TV
sodiumchloride at a pHof 7.5 to 10 mM sodi um

follo concentration of

4 E g%ﬁgﬁf‘gﬁwfi rz‘%lﬁ? 9% %6"&87%?“? %‘et\ﬁeg é‘%ﬁ%j/fiﬂﬁuﬁ% e SWRBgHFed gy Table
buf flébeloucr ose and Pol oxamer 188 are then dissol ved

in the concentrated protein solution and final batch
wei ght is adjusted with 10 nmM sodi um phosphate buffer,

pH 7.8. The bul k sol ution igABit@red through 0.22

i cron_ st r|I|Z|ng filter and fllled into sterilized

g] nd d e‘B (g tynsnationpf Belagacept Prugdiradect\Sohition in Various
st oppered wi t h 20 mm rﬁ@f?ﬁfanﬁt&?l@%&tgaﬁo d sealed with

20 mmalumnum flip-off seals he conposition

of &@h’t%@é@ufwmmgltpr pdueitCork25Satiyn | $8&uit/ Vi Gmolality

i slprovided in Tabl e 10 (hemndy. TABHosgHteCOMARSIGE | cr(m@‘sm/kg)

AbaBeteptpt BCT, 20256 Nny/ M| 26125 ny/ visahis AT Ugy AP OUTTRg

| n¢Betiesed W umlvatitd ddp 105 Vi al, INeRii€, PYTTgE 1g5s

EXNEelatactpt DidRAREI Abajagept, | ﬂ]W rzed; r?

( 250aBéeMiraioh seHUg prod_uct is a Stel;ll "?, ]o_np_yrfat::;f

|y OBRialoept W@l € TOr | gET avenoys (V) ‘3:2"; E:j:\L it .U:h

EaCB R0 i Was | Vi dl _Co1 Ll'?ﬂ*f\,?ﬂ'?o?' | :,gcrl\,gz Q?Epw

'S Egﬂa ép[t g{]&& V\tl 1 QL ':lb()\coofc rLOl,me‘hl Wi de 424

- P BRIt S be O [N TR S Ve 737

In Eef‘afacept Sucrose (1:1. 7 ) 11000 T10mM — 769
Belatacept:Sucrose (1:2) 100 10 mM - 870
Belatacept:Sucrose (1:1.36) | 125 10 mM - 770

Eifect 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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[00189] The batch fornmula for a 115 liter batch size

is described in Table 11 bel ow. TABLE 11 Batch fornul a
wa2abat@sept drug substance: protein concentraPCDISH06/062297
ng/ M, 25 mM sodi um phosphate, 50rM sodi um chl ori de,

pH of 7.5, <5% HWN species b fornul ated bul k sol ution
density = approx. 1.04g/m [00190] The required

quantity of abatacept drug substance is added to a

cl eaned and sterilized stainless steel conpounding

ves faEQHMﬁﬂﬁﬂeﬁhm%yﬁg”‘xer The drugsubst ance

solution 1s mxed D" 50 rpm whil e maintaining the

sol up02i3] t eﬁmaﬂz‘ecuufmmqﬂm&&rm@-ag5 fﬁaﬁ%%ﬂabﬁ@f belatacept SC
requ red t|t .0f mal t ose npnohydrat e 'S

adde %%ro CBHEHOM SR Ve BgYed n S&}iﬁléle%mﬂwﬂéwgng fmnxéﬁ to
for 0. mpprdmﬁatﬂf/ 1&91 zmqaufs %$b§£ta&e§f S@ éﬁ}g HLJ&Q&%J&I& {123

qut|%®_pH is adjusted to 7.3 ecessary us
he 25 e AP Meﬁﬁ@@aS mer@éiesp@rmmmmuﬁalgmemT@

1bhiaefs owi . b .
00 Couaeronlipld ook e Bying Hire pBhBl G lidrThg e i Dio-c
| nj dekgwsd, bydwm&ﬁdmmemé@rrmgmmae @STE)rfom mﬁmatemmmle was
Th F
[ 0815 ]QH'F gr 5‘:{%% ghg %ér? nt %fﬁzu 14 v%er%%nﬁ&ﬁg f(frqu-{, J%M\%quqles and

one agpwﬁnnmﬁqrbaoéarfreeirewha\ifoydm at ed bul k solution after

fi riss or Qburd n and bacteri al
endi? OXi 8@&%@?‘86@3&1@%‘#& %’F o Bigh molegh]ar weightispgcisg content
bul kvaSobsgriedin sampéds @uiihefivd frdes/ew\thdibs. t wo 0. 22- mm
filters in series prior to filling. [00195] Sterile
filtered Fornmulated BuUc Solution is filled and
par Weadthineid AFEF 26 Cohliftiofs 20nm Dai kyo gray butyl

sto r by a fully automatic filling/stopperin
r[)(;)0%15] y The recom%/nended storage condition fo? Belatac?egt SC dgug 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.

t
”

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 1% inch sterile hypodermic needle is recommended for withdrawal of this product

from vial and a 27 gauge x % inch needle for subsequent dosing,.
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machi ne. The 15-cc Type | flint tubing glass vials are
washed and sterilized/ depyrogenated. [00196] The

wo poozeth3sand partially stoppered drug product vPEl/BFSENE062297
| yophilized. A summary of the freeze drying cycle used
during lyophilization of abatacept drug product is
provided in Table 12 bel ow. TABLE 12 Freeze dry cycle
for abatacept |yophilized drug product[00197] At the
end of the lyophilization cycle, the chanber pressure
is raised to 500 mcrons using sterile filtered
nitrogen and vial stopperiB eMor med under
vac ugis]hesgtig |
Iyoaﬁllller forQﬁﬁﬁﬁggﬁ?@gﬁﬁgﬁggiﬂnhﬂﬁygggﬁﬁﬁmm? muﬁgmmum
st oppEPe eendyrtad By plaeing fomnuldtiuiston stabitity shdiffdrentiempeyatures and for
Wh'ﬁ%nﬁﬁéﬁmﬁé&uﬁ§al under HEPA filtered air by the
cappl hg mac The sealed vials are rinsed with
d%ionized wat er by an exterior vial washer. The washed
dru ?gg&&RV|als are stored at 2 to 8C. [00198] The

conp05| Ion o Iyophlllzed abat acept (250 ng/vial)

dr ugop21e¢u CEoﬂgﬁlahbrSc?}@FﬂobﬂﬁgﬁEaEﬂdﬁs %r%?%d-&/ﬂ\&aﬁ?a)i&ge effect of
Conposition. o iljze atacept 5 Vi a rug
pro dvl?rELP“SaleYeﬁ%‘Pfd’&%@ Rhiltyioff pbatageptdryg pr Oﬁ@é dfagnples were

syr igiged bessbilifyas %mmﬂbﬁd H RriBLEHEE 01ht§ tTIﬂ@ ratlo of
abat acept drug substance solution EXAMPLE IV [0 9T

18| drefeiae maj t?/sé SHavatedeyere d110bAwng il &) Yhe &tmgtupmfdmghtmcplscular
a stydigt ?HMWIb%E&&Qﬁ%&aAe%f% dtlﬁz%‘cb 'ﬂ@tl&ln%n{ }glrotem stability in

i ntravenous (1V) adm nistration ch sing use

c ontsalidhgfate ORagl pretshbovat iacdkaple Adibelowi. s consti t ut ed WI t h
4.2 mM of Sterile Water for Injection, USP to yield a
concentration of 25 ng/m . It can be further diluted
to aconcentration as | ow asTABMF 2l wi th 5% Dextrose

. , 90
1|5nJ ecﬁffgcrt] of M%ﬁoger on thé l*é)reeze-bned 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

1:1 1:2 1:5°

Initial 0,9 0.7 0.6 2.0

2 54 3.7 2.0 NA

4 8.0 5.9 2.7 2.4

6 10.2 6.8 3.3 NA

8 11.7 7.5 3.9 2.9

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

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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Chloride Injection, USP at the time of use. [00200]
The batch size for drug product nmanufacture nmay vary
WO e@mo2354 i ters to 120 liters. A representati VRCDOESN6/062297
fornmula for a batch size of 66 liters (12,000 vials)
Is provided in Table 14 bel ow. TABLE 14 Batch Fornul a
for a Batch Size of 66 liters (12,000 vials) a
Bel at acept drug substance: protein concentration 25
ng/ M, 25 mM sodi um phosphate, 10OrM sodi um chl ori de,
pH of 7.5, <5% HWVN speci es [00201] Bel at acept
| yophilized drug product is manufactured as descri bed
in I Il above. [00202] The conposition of
IyoE%ﬁ&??gﬁﬁbelatacept drug product, | QOng/vial is
| i stjpok21hp Tsthibikty 1B Ipphitived AMNBICEpt ibuGooghes i(250a1y/vda4l,

| yophi |l j zed, bel at acept  100ng/ vi al. dr odyct a_Fach ..

) PR ioSS kbt BiatvEred o o furgtion ot e AP eol5iny b djusted
SYT | LR @16 YRvitfeithérel N RARASAyIdl K Rbr I Hkfdr UAIIESAMR] $aniples
[00203] Stability studies of the SCliquid formulation

of BEpaPREUAD LAY Bt e Forditions ephmaritasy! 3 yaua drggomts
For mih At aNSstAB iktindil bhlad gt-f@bL]tci{ RedHitof RERREH MR folecular

and for” various tine periods. Effect of Sucrose

[ 0020dEhtKEMIY) specieh THespatsolnarn surmeydded sn Table2Xhohnict ed
to evaluate the effect of various |evels of sucrose on
solution stability of belatacept drug product. Sanples
ere placed on stability at TABIO22 8C and 25C/ 60%

poi nt 5. " et PR T e f b M ks Bene

wer e (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 VI
[00223] Stability studies of the liquid formulation of belatacept (20mg/ml) drug
product were conducted by placing formulations on stability at different temperatures

25  and for various time periods.
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1:1, 1:1.7 and 1:1.75. The formation of high nol ecul ar

wei ght (HWN species of bel atacept was utilized to
waleaoenni3ne protein stability in solution. ResuPCBEUS2006/062297

shown in Table 16 bel ow. TABLE 16 Effect of various

| evel s of sucrose on Bel atacept drug product at

| COmg/ M a Bel atacept drug product in 10 mM sodi um

phosphate buffer, 100 ng/m, pH 7.5 [00205] The

results of the studies showed that increasing the

sucrose to protein ratio inproved protein stability. A

protein to sucrose ratio of 1:1.36 (w. :w.)

mascﬁﬂaﬁg §&Em&ﬁe devel opnent of the SC sol ution

because i { provi ded optinmum stability w thout

resuf00224§ i Thediormulpiondigediopmdnhstedieesaie ¢enducted to evaluate the

hypertopicity. Effect of Surfactants [.002 The .. .

oY Pt tidis Jrels @ o ise B is oA PR St lauid drog
s:ulc h}i)@&ucPﬁLZﬂ)gg{rﬁl?Sﬁm%ﬁ&b\ﬂ?}Q %)B@éinhasg@ﬂit&l 8t88°gmftt°bﬁs0% humidity
sol ution. i lity of bel atacept. drug product was )
eval %3805/6%}1&}%%&00&%0%3 BpATterad greHpus tanepoantyf The ratios
6 an@’f&ot/@ilﬁ{té‘%)l}cﬁ?_g e\Pagla?ewé@@i:@, B9, Magnel 8l pdtefkuloselratio with

and 2 ny inal_formulation concentration. )
Sanps iy of belaeed Bhe fermaspr piljighmolepda weight (BMV) species of
55C) 600 e o " .
e e A P UL R O LK PR R W hese
T\BL#udy7s Bfnfregrized indshovo irsTabde/23 selemd t ypes of
surfactant on Bel atacept drug product (100 ng/m) a
protein:sucrose (1:1.7),100 ng/mM, pH 7.5 [00207]
Results of the effect of sufMABItE23 s suggested that

ant .did n on .t he

St oy EIES obttue deveB oo e bRt abims At ogihag mom

the | evel Gn@ition’0! OXafRE/ 195 eyalidRtafedud® Weicht Species
concentriation of 8 \n@édths V@s (f0UNd [0, be adeguar e 4§
prevent ﬁﬁ%anl”ull Tof blid%?” I&%?l ' H%bllbub%%bb
in the f Jpt att+on: = fect 0f0§’§= 0.39 0.38 0'36
2 0.40 0.41 0.38 0.37
3 0.43 0.39 0.36 0.36
4 0.44 0.42 0.40 0.37
6 0.58 0.47 0.41 0.39
9 0.54 0.45 0.42 0.39
12 0.52 0.45 0.44 0.51
25°C/60%RH | 1 0.61 0.62 0.66 0.50
2 1.25 0.99 0.58 0.53
3 1.40 1.00 0.80 0.57
4 1.72 1.40 1.10 0.74
6 4,29 2.70 2.09 1.18
9 —* 5.59 4.15 2.33
30°C/60%RH | 0.5 1.13 0.91 0.75 0.54
1 1.77 2.03 1.25 0.84
2 3.01 2.90 1.78 1.10
3 4.32 11.24 5.55 1.75

* Samples not available for analysis due to evaporation
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
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[00208] Stability of the Belatacept SC, (125 ng/m,

protein:sucrose 1:1.36, 8ng/m Pluronic F68) drug
w@e@dord3snas eval uated as a function of pH ThBCT/US2006/062297

sol ution pH was adjusted between 7 to 8.2 with either

I N sodi um hydroxi de or I N Hydrochloric acid. Sanples

were placed on stability at 2-8C and 25C 60%RH

conditions and nonitored at various tine points.

Anal ytical testing included pH and SE-HPLC to nonitor

i ncrease in high nol ecular weight (HWY species. These

res mhosenafmeths dewelpingeafithe lifiatl selutin bedausg.it praBl¢d dBimum

Effe a C dr.

f ot erllbﬁ tg ly@t'rﬁloﬁrllesgﬁ ngin %rgg profiy IHIQE n?ésg}ggg}gpeﬂ}or%lety
PI uroni c F68 [00209] No si gni f| cant changes in the
rate of.fo tion of HWVspeci es were observed under
t he $té‘{?’c5'ﬁh’é?r{‘a§d storage condition of 2-8C

Addi fo’n | | Yhred Rghicbd1dkdceptbaichdstreré plepdred 3hdddcad slh QUEIGty at
t he Ximum stability to be between 7 and

Bas eﬁ%altdrﬁ%cma%w POy pndmeniteredipt Yarioys Gae pemtSofThe
7.5 %%htsr%c?&tp?(qelﬁ o sut::stéwE@f ATV fo@rﬁaﬁo%ﬁigﬁlnhdlééular weight
[00210] GCsnol ality of bel atacept drug product

sol ufEiNPA spagioy af halniarepiwdsaitibizedge deferiiae prateintabiley ip liquid
concphiidC ARl ATGERALAE 185803 bOby! Ne

for Ion processwere neasured using a vapo

fressure nethod. These results are summari zed in Table
19 bel ow. TABLE 19 Gsnol al i M;ﬁm nati on of

Bel at acept Drug Product Sol Various Buffer and
Concentrati on Ef fsaabilif ofAlgfuidbdlantidphdiagigron@é211] The

ef f egt—of gru tatiop—-oep-solution—stabili 1-\1 -of
bel at ac ?ﬂdltg@ didu l\él'uapo( lkegatacept drug Protein:Sucrose (1:2),
onths substance 20 mg/mL pH 7.5
(25 mg/mL) % HMW species
Control Batch1 | Batch2 | Batch3
Initial 0 0.40 0.37 0.43 0.91
5°C 1 0.44 0.39 0.45 0.90
2 0.47 0.41 0.46 0.90
3 0.47 0.39 0.62 0.91
4 0.54 0.42 NA 0.92
6 0.63 0.47 0.57 0.94
9 0.64 0.45 0.51 1.0
12 0.64 0.45 0.56 NA
25°C/60% RH 1 0.61 0.62 0.60 1.04
2 1.25 0.99 0.90 1.23
3 1.40 1.00 1.18 1.53
4 1.72 1.40 1.60 1.79
6 4.29 2.70 3.09 2.44

[00227] The data indicate only 0.1 % increase in high molecular weight species in
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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at 100 nmg/mM and 125 ng/m concentration was

determ ned. Aliquots of the solution containing
wapproxidsately 1m in 5 cc tubing vials were sPeEREs2086/062297

speed 3 of wist armshaker at 2-8C The tenperature

of the shaker was mai ntai ned at 2-8C by placing the

shaker in the cold room Sanples were w thdrawn at

appropriate tine intervals and assayed for pH and

vi sual appearance, and sanme tinme sanples were al so

eval uated for bioactivity after ys of agitation.

[00212] Sanples agitated g?ﬂﬁﬁBLﬁ§7 and 125 ng/ m

conc:@n sat | SbifigTstidRs bpthagcq@mlaMWfﬁ@a@&@amg pfa)dﬁmvere

| eve MV speci es, in SDS-PAGE profile,

map proRguctEbyRlasaefgradasiops orpwbﬂatwé@ffﬁwe@%@erm@ @ndhfor

conc&g%&gﬁ&g Pertfign agitated at 2- 8C Effect of

Mul t1 pl e Freeze/ Thaw [ 00213] The effect of multiple

freezing and thawing on stability of bel atacept SC

dru ion was investigated in sanples

gEB ?gﬁhﬁﬁgﬁgagﬂi7 O to 8.2. Approximtely 10 ni

aI | q[00229] of Sthieiligt fSE€pAbatiCepitring grodudt) ¢X00fg/mi) [ veds iepaluated as a

(125.my/m )..at. pH 7..0,.7.4. 7.8 and 8. 2were di ns

o ofgg ot ooy s s i it B ey B 0%y BECRRG

and tdTew swnpmrx@er@plaéearmabmyy &0’ M gndv3 B¢ /S0BRIF cHfiGons and

fol | oned t hawi ng at ambi ent enperatu e g

L) n!inﬂlufOé%dy at Qs mmem@%aén%lwé tegitperiprludgd gﬁ@ SFﬁIglgLC to

cont @Bkigor fcresbdin higheh GeR s B ENAW) BFbcidkd TINW SRAE RS

and appearance after each freeze/thaw cycle. [00214]

No cevaepsizehingigbleZsbelavance or % hi gh nol ecul ar wei ght

speci es content was observed in sanples during five

freeze/thaw cycl es. Reconmended Storage Conditions
[00215] The recommended st oMadH.Edhdition for

| at ac t [
o0 ERtbr Wrvilfi e Rh R Apattol il fhab Sldo Bl bur'7S)
Syr i ngestafigt ChiydithéndYTime/ % High Molecular Weight Species
Months | In 10mM phosphate | In SmM 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 5SmM 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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[00216] Syringe-ability study was perforned with
bel at acept SC drug product (125 ng/m) at 2-8C

w@omdioté3sn. Vari ous needle sizes with 1n and PCBHURING/062297

syringe were evaluated. Syringe filling time and
delivery force are recorded in Table 20 bel ow. TABLE
20 Bel atacept SC drug product, 125 ng/m
Syringeability Study at 2-8C [00217] Based on the
syringe-ability study results shown in Table 20. A 21
gauge x L inch sterile hypoderm c needle is

r ecarpieeno®Shghey W t hdrawal of this product fromvial

and h d e f bse
0 AP E % b Shaposuies ey P TRTHSS gt et o
| yopAtibhsZa arf; 61 5ORhtaisRBi1Bf of%attaa@em delippodRED csaﬁiplewreﬁe

conduct ed | aci n formul ati ons on stapility

at
di f frRigegfen ﬁté ‘@fraa?—u £<and A6°G/60170 b dgfy §oqditigus 5%4 pgjtored at
B f e\%lo&f i diRs e Tho %]evﬁgﬁtg&'lv@&'sﬁ’d?oéé'eff&ial?)@mtmamltol The
studi es were conducted to evaluate the effect of
var i fotmation p&high giolegulpt weight (HMWkspseighef] abetgcept was utilized to
abat : s
ot ar s Pl SRR sol oD ESuREEHBMARE Euts beov.
points. The ratios of protein to maltose eval uated
were 1:1, 1:2 and 1:5. The &g‘?g%%i n of high nol ecul ar
wei ght (HWN speci es of aba s utilized to
et er miffeet ghvareussughatnl Awactept so Id:mig pt(ﬂhet at Fmemg/lm; pH 7.5

Yemevfondiionr] démy. i glarcVsig
acept drug priddudhs 3tCauel 3 StaBililty b drpg 11 ]
with 1:5|drug-10-nmltose Sweioghi TFrghalepeys Mannitol

pr

eval n&tilabd during [®arly devél36pngntl.ig th 50.30y/ vi al 1.20

striengtd. The drud substlandddl off us®d i|n tlA8 st udy.25

was| di fferent fram that [usedof o] ofd®r [reswdits In tbés

table. This is thg reasdgn fgn the 145 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

- 60 -



different initial l[evels of high nolecular weight

species in these sanples. [00220] The results
waleowosdssat e that the stability of abatacept dpeyUS2006/062297

product in a freeze-dried solid-state formis enhanced

in the presence of maltose. Additionally, the m nimum

amount of maltose useful for stabilization of

abat acept was determned to be at a 1:2 protein to

mal t ose weight ratio. Effect of pH [00221] Stability of

| yophi | i zed Abat acept drug product, (250ny/vial,

pr ot BRHSHAgRTegEHoN ArotgisucEoss i Etie o é 38 (Wiind 9 wes clwben for the

pH.

B R B S e o B B VB e Sty Vi

San‘pﬂe@%tlfv%ﬂ@ dﬂlme@wbwﬂh@)aimswethypertonizutac condl tions

and nonitored at various tinme points. Analytical

testing included pH and SE-HPLC to nonitor increase in

tﬁ ghEﬁﬁmrIteﬁSlthaosev\ei ght (HWN species. These results are

d le. .22 bel ow, . TABLE 22 Effect of pH o

t he e?o b %&9’? dvelopmeRt sHdioh et ACATuolRg; te R ‘(alt‘il\m offect of

Spe C\raﬁSusaleﬂ'dhﬁoﬁbﬁﬂ@seSdﬂHiﬁuﬁﬂﬁ ﬁaﬁlﬁ’t‘y of §I%@ac@§}r803<hilu§ Qdﬁ’& dSamples

6.5 sa erent fromthat used f E|

7.5 g Jé %’aﬁ‘?ﬁlﬂ& at 2riy G apds3Q; ﬁ@OV@ﬁlﬁféﬁﬁW @ﬁdtﬂh@s and monltored

di f fek@idus titletpomis. | '?NeeﬂaﬁosQ)ff f&&ﬁ‘td@%ﬁ%\@ uatd8 W 1:1 and 1:2.
S eC| es in these sang:é 0222 Under t
pranation phiglymolegylan vmlgm (IdMV@s@e;lesmf abatgnpfwasamlzed to

cha t e
obséb?%i“a%n@,aé%?% A PP Rl SARIE RS PR
data generated during an early devel opnent showed the
pH of maxi mum stability to gngit%/yeen 7 and 8. EXAMPLE
VI1 [00223] Stability studi he |iquid

f or mul at | Bifectfof batiansdewtof 62008 ol Abaticigt PC AHE hrodAEE

onduct ed by pl aci ng fornul S on st ability at
§fferent t enper at ures miOﬂ gf)n!?l

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
20 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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and for various tine periods. Effect of Sucrose [00224]

The formul ati on devel opnent studi es were conducted to
weraronaises t he effect of various |evels of sucrPGEUSIN06/062297

the solution stability of belatacept |iquid drug

product at 20ng/m . Sanples were placed on stability

at 8C, 25C/ 60% hum dity and 30C/ 60% hum dity

conditions and nonitored at various tine points. The

ratios of protein to sucrose evaluated were 1:1, 1:2,

1:5 d, 1. in:sucrose ratio with 20 ng/rriL of

beléﬁg%%é{é8$%%gﬁgrnation of high nnlecularngeight

( HWD0x33¢ Cc i Big adfectadlvati s apifactents inltratkered ghraducts eshietr axi Rodysorbate

protein stability in solytion .Results.of thes tud

R Tt o S e e A e

Ef f egataBdpt B@IdnQUS oL RY RhSevalua®tl Polsemen] 98iveld iethluated at levels of 4
bel at acept dru | es not

duct, 20 ng/m _ * S ,
2V ai IS e/ anﬁwﬁ%f%h%% Ws&ggw% Aand g g 5o Ipl ferpulation
I S UldnSen@thtidd) Samibleeive pEROVGstdoNAY al DCERBHIING°t/B6% humidity

sucrose to protein ratio inproved protein stability. A
pr ot eingditipes andapapdteree 4t Yasion§ tinpe poiptyt Resyfts 7re\ﬁh%hl@éf@ﬁle 28
for gh&, devel opnent of the liquid solution because it
provided optinumstability without resulting in drug
product with excessive hypertonicity. Stability Study
ngZZG] Three liquid beleatgﬁgghgggtches wer e prepared

nd placed on stability at 2- and 25C/ 60% RH
condi Effectof amdouwsdevdameictypds of aiirifauisntionmbapeepttSC drilgeproduct
wei ght ratio of protein to s ose was 1:2. The
formati on of high nnleculaﬁ“ié%ﬁﬁﬁmkkmwv speci es of

bel gtacept was utfTTzed 7o det e pidhevipeQlif Weishiaeditd Y

in I ] Y S da U i
e%%ﬁ&b%ﬁﬁg%h_r Plne/ St AntrbEY dap&okatnet! ””F‘ B&Gsorbhie

Tabl Rlebind | [00227] Thegdalbayi ndi cat® me/mi

only 0.1% increas¢ 1 n hi gh nol equt PT gt S EClES [T 1T,

li L:A.furnﬂd:atiu‘l conPat-e—t — Pt <o

Beﬁ gg@@“t drug subsgégch mfoicJt 1.0 10 107 1.10
2-8°C Y 1 0.98 0.99 0.99 1.01 1.02

1.02 1.03 1.04 1.05 1.07

1.06 1.07 1.08 1.08 1.09

1.23 1.27 1.28 1.25 1.32

1.30 1.35 1.36 1.34 1.36

25°C/60%RH 1.05 1.05 1.06 1.03 1.04

1.92 1.94 1.92 1.97 2.02

2.69 2.71 2.68 2.75 2.80

3.74 3.92 3.67 3.84 3.84

NN IO |ON[W NI

5.12 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.
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sucrose in 12 nonths at 2-80C. These results al so

i ndi cate that addtion of sucrose does help in reducing
wo coomatd3ehn of hi gh nol ecul ar wei ght speci es. EXAVPLR006/062297

VIl [00228] Stability studies of the SC formul ation

of Abatacept drug product were conducted by placing

formul ations on stability at different tenperatures

and for various tine periods. Effect of Buffer

Strength [00229] Stability of SC Abatacept drug

product, (100my/ M) was eval uated as a function of

buf f@melaligngt h. The buffer system was either 5 or

OB P BBl P SaTah SR et A0 R0k 80 rotein

noNi dopedtkatidns ad from Sefardi®stEi off i forfiddtivh ipfoRbsstvr$d mBaBured
i ncl uded pH and SE-HPLC to nonitor increase in hlg

ol StSUNEA VAR REFEUTE GRS hess results prrevamagizss) ipd ableg” below.
spymmari zed in Table 25 bel ow. TABLE 25 Effect of

buffer strength on Abat aceptédﬂriﬁ gr oduct (100ng/ M, pH
7.5) [00230] Stability of tH cept SC drug

pr oduct

o 5t SHASAREY Deforihattn SEABRQRGRIL B lorth ViRIIREREfr
abat acept concentrat| on. Mr@m&eﬂraﬁw hi gher bufferl ng

| A 4 I

_.(

capegr ‘aeV uff /E‘x"‘“ RSPt o s P R P ooty
conp 't ol T'%ﬁ fPh of ful at i ﬁ Lompar udPh()Q)h byl rﬂg. (mOsm/ke

Base&oa&é&pﬂd&@s&@a‘né’e’ LUTM pnosg@ al ©f UWsim > 59 mMEL Y 151

f or [ kot Bikii@Bond@Yy T OPIENT . 67 TECT O mwigal s [ 0023T] 32

For M. @lhPhaHEws OPMENT [STUGEES VET € ogRduCcted_to 49
eval ehadearatibifeef f ect of yari ous sugars on sjol ution

st ajpioliM yH 0§ phadpiateaaiept $C drug prpducto. Sanples werle 35

pl acadamistabl [Tty at 2- 8Gand BOGh&adPo hum dLiy 51
CcoNdAtet-RRSuaRE (MHNI T OF e at w@ri OUS Ve POl NtS. THe 567
sug_—W}/@ Hat e #pTe sucrogg (T Ehak d manni 1ol 766

Thel ARLIRSLG: Atz )ﬂl gn t e(,qb(plr ST Ot MW —SpecTgs 413

of et Ao IeST 34 T 1T Z8dtq5s 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 protein concentration when agitated at
2- 8°C.
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determine protein stability in solution. Results are
shown in Table 26 bel ow. TABLE 26 Effect of various

W@ a@ans3eh Abat acept SC drug product at 100ng/PECT/USHH06/062297
7.5 a Abatacept drug product in 10 mM sodi um phosphate
buffer, 100 nmg/m, pH 7.5. b Mannitol fornulation at
pH 7.8 [00232] The results of the studies showed that
all three sugars sucrose, trehal ose and nannitol
of fered better stabilization to abatacept conpared to
the gontrol .y ugat. The results of the studies
undel?ecgcceﬁng}ré\%gtebgy%eoéo| 'OR%s of 30C showed t hat
manni00240] of Tierrecbnivedrided stsigdddntiiziah fa@abitacepd S g product, 125

i e e R B ey e R

the mémmky. | i zation by all three sugards was not
significantly different. Sucrose was chosen as sugar

choi ce since mannitol fornulation had tw ce the
tonicity of the sucrose fopguhséi@pg Choosing sucrose
for stabilization would allow addition of tw ce as
muc 08243} o sleeanydaion japd eeerdgatienuare twoehisenved deggadatenatiayays of

at t@fL&ﬁg%lorlé%ﬁﬂeQ J?ME gltyfb%gl SHERL &aboratory scale pH stabilité stluﬁy

stabi 1T zati onagai nst aggr egat’i on. prot el n:’'sucr os
r at i desighediio tv@eat¢ the SOtrug predist Emoslehiorf orthe pié range of 6.3-7.2,

vel 0 t u roduct .hecause jt..pr.ovided.
fEL bRk sl byuehbor TrERENERE BRGA G o BB E Btimar
W t Howaqes Kirvelatiyipthnt witliatthin y mimifuecs? 18EmGuley afskelf-life for the
[ 002 or, ation devel opnent st udi.es e conduct ed
o, domBst Bt itat oG oo rodmmidayier et Rufiop LB,
sol uhbleduldtvaiibt bfericof TS é&‘ﬁ? Pfodinét fokinidhtidh @ElRY in this study is
Sanmpl es_were _placed on stability at 2- 8C and 30C/ 60%
hum 4684tiPed ShErbls Hhelofnd nonitored at various tine
points. The ratios of protein to sucrose eval uated

were 1:1 and 1:2. The formati on of high nol ecul ar
wei ght (HMWN speci es of abaffadddi3tas utilized to

e e S i35 o RS

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 1.0mL

[00242] Abatacept SC drug product will be formulated at pH 6.3, 6.6, 6.9, 7.2.
20  The drug product will be formulated with sucrose and poloxamer 188 as described
above and the final batch concentration will be adjusted with 10 mM phosphate buffer
(pH 6.9). The pH will be titrated down to 6.3 and 6.6, respectively, using 1N HCL
Alternatively, the pH will be titrated up to 6.9, 7.2, and 7.65 with IN NaOH. The
drug product will be filled into 1-mL long 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.

- 64 -



Ef fect of various |levels of sucrose on Abatacept SC

drug product at |OOng/m, pH 7.5 ' Abatacept drug
wWee@doeissd n 10 nmM sodi um phosphat e buffer, 100PemUA006/062297

pH 7.5 [00234] The results of the studies showed that

i ncreasing the sucrose to protein ratio inproved

protein stability. A protein:sucrose ratio of 1:1.36

(Ww.:wt.) was chosen for the devel opment of the RTU

sol ution because it provided optinmumstability w thout
res:éting in drug product with excessive _ .
hy petdRBHfs sheujd bs pre te@frosdrgbtaaitaa rqrg@s bo g@@tﬁpg Jmeseﬁmfgenm
of j s in marketed products, such as
po|§§gV§§?§%§%£?§ﬁ2§%(r) 80) and Pol oxaner
188([PP243bni yue prddae)stmed 418-8Glwitlibe sarspledit Ig; T,y@, 6f12 18,1 %ﬁg
a,ggtrrgc\)(ina sLa gat%é{{%ﬁy g\rr/r&lfll %;P%S;ge %gsl"lc%g g‘q 155% dv?l)l( %ggarn.lpled at 1, 2,
Rol v 6mhite 280 oMy alidahe hral Pl%d@d? Ghofed WA 4¥C da‘ﬁfi 603 Hnidity
formul ati on concentration. Sanples were placed on
st apyiflibeyarapled at.1, 3% andd RS Gis6 B prvidatit Stpredandli G witide sampled

] ' t ints, Results are
ot hethy e Sole B A% Vi pe ot GG nita
| evehd lardniples eslyl pHSiifiact @tith eid REakAGIPEnIPCAIE M itial, 4

ot ei n; sucrose

11 1:1), 125
g o a8 Syt ) Bt pretioion HIG, SPE@AUbfyphe digest
Bur fpagidtidppid qURY, &ladohai 7 Eiﬁﬁfn@ﬁﬁiﬁﬂt 4 Hodmnak 1#@%ﬁlpf’es only
significant._negative effect on the stability o

abat’hebredesart eelentdeetsingfigiiita end lestshrples only). Samples
Pol Qyadies 1388, RAvabdal £ehok ?%nfgﬁy %’%P{)J @%{cé@ ]%%6 g%%(?(fn%l, Jpmonths

was found to be adequate reven
si | ieadlet sebles enlypaizt pxlisandiPLid) SDISePAGE and tryptic digest peptide

e N
IsonSBx-PAGEQRS trgpeit &ig@ﬂp@ﬁaﬁh@pﬁlﬁtm§ of the

i 0 rocess were neasure . o,
for %HZ%]I q\lo%—Routme 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
rheumatoid arthritis while receiving methotrexate. In this parallel design 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

processes for the production of proteins of the invention, specifically recombinant
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usi ng a vapor pressure nethod. These results are
sunmari zed in Table 29 bel ow. TABLE 29 Gsnolality
w®eaonni3nat i on of Abatacept SC Sol ution in VarPOUES2006/062297

Buf fer and Concentration Effect of Agitation/Shaking
[00238] The effect of agitation on solution stability

of abatacept SC drug product at 100 ng/m and 125

ng/ M concentration was determ ned. Aliquots of the

sol ution containing approximately 1m in 5 cc tubing

vials were shaken at speed 3 of wist arm shaker . at.
2- 8elycanfeteingwgaets Ryr gt of emapli el irgs, and SHoREd ia
2- 8%%&119&%&1% hierisduateRsn, ifintR RGOl SR HRin SAOMhE 6

wer € thdrawn at appropriate tinme_ intervals and

as s abasebepto AAbptaceph way pdsjnistersg B¥ 40 sbicsts o8 RpYS Anke- 130, and
o . . il .

day 857 YR a?%%%ﬁ%%%%ff%&%|d2ieq§§?v?%?%%°e§?‘“%%%@m
Ay/ mhncanichtioR §s tigé dita copinehdurimgitherdosiae infervelbeer Ryys 60 and
sho o_chan j e : j ' :
B A A
pH, imthp @Ersabstwiypblopd sngiles veonadinttedibdfon dediemomist ¢, eefl for a

at 2-_ 8C.Recanmended S . i 1] .

o SiE fetarRg o Pt R TG ol papon e dflend BEabatacept
pr oGMﬁ@ion);l%a Hr(]ﬂgy{s f$?cf:rl t?@ﬁanfi &ﬁﬁﬁ]lﬂighmn)i wesklg {@r@GemintihDay 90. A
r ecome e t .. t 12 h

5 AT SR vt P Sl b ER Ry RN
obs eb¥gRtedROpRERE baWerthbuas infrvellidd Dgy 60 kel es obtained
This protocol oqutlines a |l abora

st udiPmyEssugiset (BPouligst dosed 2t hg g rﬁ?} %lf)t(?e 8&?8 {%tt ﬁ)b&llg/ i(ft;)y

f I(zlr E[Wéﬁ‘i% Y 21\ b%nﬁlgi}? gpgie ‘P%}Q@an%fterﬁis Proberded BREIefi CBld résults

ipd e rffqni the (sqq’éy Weﬁﬁiat both C?na)e léjurlcP X%% ('lg }f\Ug, I?;&Ifhséres’ltAJg Y 3IOS&a3tfs?

15  increased in a dose proportional manner. For nominal doses increasing in the ratio of
1: 5, the geometric means of Cmax increased in the ratio of 1: 5.2, while the geometric
mean for AUC(TAU) increased in the ratio of 1: 5.0. In addition, T-HALF, CLT, and
Vss values appeared to be independent of dose. In these RA subjects, the mean T-
HALF, CLT, and Vss values were around 13 days, ~ 0.2 mL/h/kg, and ~ 0.07 L/kg,

20  respectively. The small Vss indicates that abatacept is confined primarily to the
extracellular fluid volume. Based on the dosing schema of dosing at 2 and 4 weeks
after the first infusion, then once a month thereafter, steady-state conditions for
abatacept were reached by the third monthly dose. Also, as a result of the dosing
schema, serum concentrations were above steady-state trough concentrations during

25  the first 2 months of treatment. Comparison of the trough (Cmin) values at Days 60,
90, and 180 indicated that abatacept does not appear to accumulate following monthly
dosing. The mean Cmin steady-state values for all subjects receiving monthly IV
doses of 2 and 10 mg/kg abatacept ranged between 4.4 to 6.7 mcg/mL and 22.0 to
28.7 mcg/mL, respectively.

30
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formulation utilized in this study is described in
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and | ast sanples only), size exclusion HPLC, SDS-PAGE

and tryptic digest peptide mapping (TPM. Sanpl es
war@rethist 35C will be tested for size excl usipOI/HPL00/062297

SDA- PACE and tryptic digest peptide mappi ng(TPM.

[ 00244] Non-Routine testing nmethods will be used to

further characterize stability sanples at the initia

time point, 4 nonths, 12 nonths and at the end of the

study. Sonme of these nethods nmay al so be used to test

specific sanples if a trend or an unexpected result is

obsell0247] THe phermacokihetive ofmbhtacgs were btudied indiezléhy adult subjects

excl ysi on_chr.amat.ogr aphy enpl ayi ng, .myl.tiangl e.l i ght
soat H5F £ HoB R LB TR RO R I S P s e By Sl 10
Spechp/@gaitfayenoGbinfibidas (sBk Tie Nt i al Scanni ng
Calorineter(DSC), FFF, FTIR, size exclusion HPLC
(denatured) and SDS- PAGE(sil ver stain). EXAMPLE X
[90245] A PK substudy was i po@mpesated in a phase 2B
mul ti-center, random zed, doubl e-blind,

pl acebo- c Shermaqokinese Bagpameters (Meam Rangeidn Seepkhy Suhiects
clinical efflGagy Pitiehﬁ%ﬂrflb%% IftAREReR T ARALAT eP!

adm ni stered 1 ntraveno y to's ects wmth activ

r heu STV LIS Iu Ry -1 —
this par al | el de_Si gn sty %&7 ;ﬁalx{“{:»am;@n&& :{ghéf' :’hgi!l;?;:pmmww‘}
abat agaptaxsatr 2 di fferent] dosessf2 and 10 ny/ kg) =04

pl ac el chlCAMNENARLLAA] W TN M sz ARal aCEPl  Vags im.sg

SN B L O ERE L el G

20, Znfiagbeen IS aithkd dr oc STERIMHY t he pr o8idRETof

pr ot eYshge: Wftsntbings Vaviddgli dn, spedivkieal |y QT {5245, 13)

I €C O ANk o QP Qd: Qb bR R QO Gliss 1, DY200H Rl @frearer,
mamal i an cell cultures, and supplied in Iyophilized
form as described herein, in individual vials

ont ai njng .200 of . .abat acept. Ab cept wa .
fifin AP HsD? ook B PEH B Fak A 5t B ooty subiepts
everpefledidns cbinpirgtsié.t BIRA pitiedts yFRE mulMpld ih@dRnélRSSutbns, the
was derived fromthe serum concentration vs tine data

obt aFERrcakipelifg of thetagens phay o Br@rTRnalie sty PiSaysind @ UC over
and 804ddk PRes ¥P2 BEHS 1Y \Qﬁ’(%eAteW Rk € derduBl @néentration appeared to

m
site-specific PK substudy. For the subjects
reach a steady-state by day 60 with a mean (range) trough concentration of 24 (1-66)

15 meg/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
20  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
25  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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in the PK substudy, blood sanples were coll ected
bef ore dosing on Day 60, and for a PK profile

whegrnonidsyg on Day 60 at 30 m nutes (correspondP@mUS®06/062297
the end of abatacept infusion), at 4 hours after the
start of infusion, and weekly thereafter until Day 90.
A total of 90 subjects were enrolled to participate in
t he PK substudy. However, conplete PK profiles between
the dosing interval fromDay 60 to 90 were obtai ned

unP LB BT Sprt MALERS hB8 o Mo oy TSy pues

PK paipssesusmiasy ¢fitseakied cirve padinete@land Tiivan Q€sdlaka for

fromthe study showed that t and AUC( T

whe RRABEARY 105 &‘éf‘;lg?se?tﬁ&ne%aggedﬁ i ?ﬁg}é Sgein—f)l r opgrﬁitgizﬂonrll al

BN R&kabilftP b hO MalRicaldISERr AAEEERSIang.5Vanidl3e5% &M, eespdctively.

1: 5, the geonetric means of Cnmax increiﬁed_in he o

b at iMean pbsprved conceniirtions ¢fiiee apalyfigal Qlcs2p: de‘fesl\[%f( g 8.9%

i ncr, LN ' lgg_l: 5.0. In addition, T-HALF

CLTﬁggﬁggwggnégﬁgéghggSea%ed to be independent of

dose. In these RA subjects, the nean THALF, CLT, and

Vss val ues were around 13 %20.2 i/ h/ kg, and ~

0.07 L/ kg, respectively. ngX§%%PP Vss indi cates that

abat swfmbry 6f @aility QeatrprDatafir the Assayoé Abataceutdh [Hvingan Serum

fluid volune. Based on the d%sing thpn?.nf dqcin%uig
Slewingifiivas i rstho Lis

2 anP 4 weéRyingfioer t he f'rSt‘“”§5§'8£3%EE§£;°W§Em%ngmn>

month thereafter steady-|sPANSISRAC 4 Lo
abat BhenthwpedConaached hyl t he t S8 nont HI3A9hee 24.526
Al sol*38 a result of the ldosing stfl __ser e, 2.2
CoNCEk | were al et oo =
concBiPrat MRS CRa N hal £irst 2 Abaths cfjf'“atnent. ﬁﬁ
Cbnp"wmwﬁﬁmﬁﬁcyxgwﬁﬁcu“h S vﬁﬁJes D6 6— G
and BB VRABLAD ¢ hot abat neept—dbpsnot—appar—to—
A4 T ITUl OCU A CTTAUALU A - »
accug?ﬂ-l—a{—e—f—e-l—l—ew Are—oft Fre—meagg o 3
ettt o ool £ . . P hal
stea el Ropl o eS0T — ETETVIRY Moty o5

0V dbses—ef——and—to—gtkg—abatacept Tanged berween

4.4 to 6.7 ncg/nmL and 22.0 to 28.7 ntg/ni,
respectively. TABLE 31 Summary of Miltiple PK studies
in Rheumatoid Arthritis SUbKaM¥¥b47] The

ph ar[p@fs(it! N Bfces SPRIAGRR are¥E b oS UHAPR A1 bélath@pl foll¥wing a

adult "supj ect's
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 injection 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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after a single 10 ng/kg intravenous infusion and in RA
patients after nmultiple 10 ng/ kg i ntravenous i nfusions

W@ s@e/0T@bl e 32). TABLE 32 Phar macoki neti c Par aP€lr/88806/062297
(Mean, Range) in Healthy Subjects and RA Patients
After 10 ng/ kg Intravenous Infusion(s) [00248] The
phar macoki netics of abatacept in RA patients and
heal t hy subj ects appeared to be conparable. In RA
patients, after nultiple intravenous infusions, the
phar macoki neti cs of abat ace&t showed proporti onal
i ncreases of Craacand AUC oVéBLF3 dose range of 2

ng/ kg to 10 ng/ kg. At 103@ li@concentratl on
ap ed to reach a stea v-state by “‘day 60 with a nean

(r gngegtmentdirgp c/diesenf balttaept @f | Ribcid VoRmet OhilentrMbn of the

sydteni c accunul |dftlasho of abat acept occurred| u&fed Solution
continuedirepeatied tresgnent WN TG AH KG aU MORL YT
i ntlerval s2i n RA |pat i enfssye [ 00249] PpgliatTom 125

phgr macokgnetic [anal y$@pmh N RA [Pat T gL Teveat et
thgre wasga trend tow@g(pm rgher|—t efiQme oft—ab Zgggrt
wi t[h I'ncrgasing Dooy %'nﬁ't'.’:‘ e—anyl freter—(-v e e/
corfrectedgfor o uy et gt di-d-nrot 3 et—e ear aVIBY
Concomtant—Tettotrexate-{MPX—nrensteroid 75 mg/mL,

anti-inflanmtory drugs (NSAIDs), corticosteroids, and
TNF bl ocki ng agents did not influence abatacept

cl ed9RA3E. SSé]thﬂWﬂtma&brgocsr:reAﬁﬁlg aatfptiolsQ d&BnimeE11$Mility within

I s QBB A MACE s Blensf VLB et oM atinical feiienthe day
of PBommaloying (Cxely -1)Uosbaslire eRladtibhi ca@dlum@gSMtkSsﬁﬂjéctstm

acce t?ncet Crllteiﬁa established prior to sanple
anal 44 ™ heslpue! Relipruntl eonastione! pestfisamesisasprsemdntseon Day

and Saﬂﬂlmﬂtr&un‘n% thie R Bnigil I it RrieQdh Qld Wtﬁ&@ﬁfcr Ufltil discharged

stu s. A summary of the standard curve

par g‘yﬁ’é‘t ﬂggm‘g’nd mean QC data for abatacept in serumare

lggfftglgﬁitjt o ﬂ;@hl sglbjgﬁg W)]/i??% %ﬁ&o@s&#to %@%Bx\g{xttalglg &lﬁ feseive a

4. 59els §03¥05%f©vlatapa§ pepla¢ebe) and undergo detailed PK and
immunogenicity sampling. All subjects will receive the SC injections in their anterior
thigh. Following study drug administration, the Investigator will assess the injection
site for signs of local irritation and inflammation.

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 subject will remain in the study until the last visit, 56 Days (£ 2 Days) after
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Mean observed concentrations of the analytical QC
sanpl es deviated |less than 8.9% fromthe nom na

wo a0000%636Mabl e 33). TABLE 33 Summary of Qual i t pCTZUsL0€062297
Data for the Assay of Abatacept in Human Serum EXAMPLE
XI [00251] The objectives of this study are to assess
the PK of bel atacept following a single SC dose in the
range of 50 to 150 ng in healthy subjects; to assess
the effects of the injection volume and concentration
of the [ 1 (YA
adr Ty BhEG ARt 130 10k B B 1o BUGHL BRARY Blis win
t ol elrea:lonhddrgd@ee@cnfdhmudyhe site of injection

v e A TS0, BB R

adm midFRtes éselbmla&antco-pb@ﬁ@% péﬁbmt&ppl&:aﬂon Serial No. 60/849543,
doubl e-bl i nd, random acebo-controll ed, . paral l

ufbﬂedsomr%@ea%s@oéwﬁlab tqagheﬁ BECEHSP feT P BECHOR of Bltogqms of

of 42 SNBItRAL Hedikibdll b&oﬁ@ﬁﬁﬁt@l?&ﬁroﬁ:&n ?x‘%@u&sf b$ animal or
treatment groups. Wthin each rogf 7 subjects,

subj wemmalignl cell peltwresniy @rpadedoupe liguit produst pr@wépﬂ DeAelass pigl for
rec e\%}ﬁhﬁ%aé lo A9k fnini tioﬂjuﬁﬁé b QfaBe g&@ k@{@ﬁ%ﬂ51<595%%e a[?él .needle

pl ace bj ects w be Tequired to wel _ ]

The for 8¢ @émnmtmtugr dupdiiciend e&@swf bolatheent ISTiacmrleoraﬂd inpBtagh vial
T, 1.§C .

8, SRR PR L33 R bl e o m o

28 dmygitlalravdo®r 8Q adminiSaytidn. Subj ects will be adnmitted

3 O nckfRnerb Ll 1bAE R (Rarbp Do e dadpLn v
vvicl Iinﬁgi_mirg itn tn{weaglsiegiscr:rglmgaci ity until dco_mlal etion

Pt CIORRGEY " T ReATRp bl cei o Aaerined by Bitical is a8t mAYsio gpemination,
ther pafeh @Eledbhiliofiasl bRl @Rtaf BB bRAvElubEBAs 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

20  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.

25  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

30  concomitant therapies must be recorded on the CRF.
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[00254] On Day 1 subjects will be random zed to
treatnment and will receive a single SC dose of
whedoavasept or pl acebo, and undergo detail ed PRCEHIOS2006/062297
i mmunogenicity sanmpling. Al subjects will receive the
SCinjections in their anterior thigh. Follow ng study
drug adm nistration, the Investigator will assess the
injection site for signs of local irritation and
i nflammati on. [00255] Physical exam nations, vital
sign nmeasurenents, and clinical |aboratory eval uations
W | 1{0é262p erfro ofithtaeptell @dhe 8C tiijeRidn txhll beiddrvad frvmaerum
stud Bl ood sanp l.es .wi be collected for to 56
oy OGP B Gy e e Amelerdass Bk oPgroiR By e
and jpgsessnent of immunogenicity. Subjects will be
nmoni tored for AEs throughout the study. Approximtely
265 L of bI ood will be drawn from each subject during
t>he (éftl%rdy ohseivedsCHAR CInSPIMEHouUp Wi | | occur

concypent | yT of@lta&mqﬂﬁeosgfvealpéumlé@n&mteﬁt Wil

recel ve nore than a single dose. Subjects who do not
conpAEC@-Th eAmaumwr(th@@@em canpensiatigibme eervel fremdime 2etpetg the

for AES) naygg Rf t%@ La@‘&ﬁ%nﬁﬁaﬁ%%%&%en&%o is a si ngI e

dose study ergo a screening
per | HACANIEY hAWaIuhddsreh@semxwmmtmﬁorﬁﬁmd ayse ﬁpmormd ®ra he

ay study dru red Each subject will
‘r%emai nin th%’g’?f)ilag?gﬁn?hn % | ast visit, 56 Days ( 2
Day spialfififeer SS@tdmhdrfuge i s adninistered. The |ast visit

of the |ast subject oing the trial wll be
constldbFed tfigp ?ﬂfi“ﬁ Er‘ég [ 00258] Bel at acept

100 v/ al  ApgRedl9oKin: of AiStrideSal 4t beghyhenei n, and
manuf actured as described in co-pending US patent

application Serial No. 60/849543, filled on Cctober 5,
£006gihy3¢h RSﬁ?dteﬁsuefe&qqéﬁean&afvaMaewntpeddéﬁ%@n n-

proterns of the iInvention, specifically reconbi'nant
gl y copettmenialpnaiids by 2 Vblydamduméaztnabflsw peagreah. ithae Toelbpx Kinetica

UL 8y byl SRR AU S oy R g
sui tlapcbred5| ze convent ional syringe and needl e
[00264] Serum samples will be collected over time and assayed for the presence of
20  antibody titers to belatacept using two ELISA assays. One assay assesses the response
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 pooled into a
single placebo treatment group for PD assessments and safety assessments except for
25  the site of injection assessments. All available data from subjects who receive
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
30 age, body weight, and height will be tabulated by treatment.
[00267] All recorded AEs will be listed and tabulated by preferred term, system

organ class, and treatment. Vital signs and clinical laboratory test results will be listed
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for SC adm ni stration. A sufficient excess of
bel atacept is incorporated into each vial to account

wo oro7mrd3sdr awal | osses so that 0.8 nlL of the sSPCTIUBZING/062297
contai ning 100 ng can be w thdrawn for SC
adm ni stration. [00259] Bel atacept Injection, 100
mg/ vial (125 ng/nlL) is not intended for an |V infusion
[ 00260] Heal thy subjects as determ ned by nedica
hi story, physical exam nation, 12-1|ead
el ectrocardi ogram and clinical |aboratory eval uations
Wi | |ancb§m|ﬁi|1dr@édﬂ%netééa@n@ﬁf Aﬂ}ﬁélglﬁﬂi@ni pihymhﬂ ekdrtilytionHridings and
study wi i ncl ude ne n ects nmust be a
G ISpaaHRY Bl I 4 i o ion g g T P heat
of rs@’@lﬁﬁgnpéﬁtah@ﬁrurlﬁﬁmlﬁbestﬁﬁﬂeﬂ&ﬁ@yﬂﬂéﬁ&het@&nm@grdétbfsdve@ty
not pregnant and must be using an acceptabl e net hod of

c ontPll??&é@dﬂleGﬁS Pk bepooledzastoss ¢ash e BRI @2 lesdipgpendently, as

uri % v Ji0briHRctdd. 4 Wweeks after the end
gf the’ stu k nen og jiﬁl‘?glbearlng %otential nmust
1

hav 600926&]99ﬂlm@nsmtmelélgnéwwqdeth AP KiriarenEpryfpi fragtment.
grl o%n(e)trlI rfr?eagsoa%[% cg%fﬁ Ieﬁ'tQXf iﬁgl 1&% 110&1: réléﬁje@fotr%nﬁﬁl AUC(O—

Tirsé to a gnanc
subnegmsAﬂﬂaﬂNEEthmmgnamnmdﬁmmmuﬂnmwﬂﬁﬁdnmﬁnwdﬁnanX

g? ? aaglggndles%d%#r el t he d@{) %yﬁgﬁ fotr ﬁélellﬂlp[g Qara?let\/\ﬁe’iﬁ(g assess

pr egﬁ@db@&ndﬁeﬁbytdﬂxeioﬁe ffwf'sceﬂmirﬁstﬂihm mmedploﬁeé Cheg hmchIUG(INF)
for a detalled | ist

of the incl clus .
cri tgpgdosp Wdé‘@ﬁlqromaf{ Seatieoresrl LA e Cipeh s injction
Pri Qlohfufs AN Bk boMRhcbl Elasdess hRGeREeH 1RPR BEbLiiceptNalso,
concomi tant nedi cati ons EFrescrl t|on

overscatiseplet wh £aax ard APOGAIE) verses doge f9e a §aed ¥lupe 2pdCmax and
duri ZQ@C@Q Bl¥ersus )sfglﬁlgtz within RE&wil BB HERGRA Wh\é%ﬁa?pl‘tﬂ%l‘és S

they are prescri by the Investigator fo r eat ment
16 JPGXSOT | Supiniamy stafisties il e, tamwe%mmlqnémd sukyrda) fos gnti-

?glsltbgpa?aca)%%@ an%':j %g 5{?@[‘ %ﬁ]g %/Q\Qaégrglln\l/d: tgel? ‘l:ssg%chﬁ;nﬁa‘%hne (Day

con clem Mraitﬂomaplwbmrpmsblb lasveciatiina betFiaen smmgiogemsfemé’ﬁ(posure

par a ots gtr c%artlg%s Pnean ggl&t%c%%t anl?i n’y 1%A29Y—T antibodies versus belatacept
concentrations will be provided.

20 [00270] PK and immunogenicity blood sampling schedules are outlined in Table

35.

TABLE 35

Pharmacokinetic and Immunogenicity Blood Sampling Schedule

Study Day | Time (Relative to Dosing) | PK | Immunogenicity
hours:min

1 00.00 (predose)
01:00
02:00
06:00
12:00

2 24:00
36:00

3 48:00
60:00

Xa

el slteRal ool
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Cmax Maxi mum observed serum concentration Tmax Ti ne of

maxi mum observed serum concentration AUC(O-T) Area
wae@en7d3se serum concentration-tinme curve fronPCT/I82006/062297

zero to the tine of the last quantifiable

concentrati on AUC(TNF) Area under the serum

concentration-tine curve fromtine zero extrapol ated

toinfinite time Half life Serumhalf-life CLT/F

Apparent total body clearance VSS/ F Apparent vol unme of

di stribution at steady state [00263] 1 ndividua
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5 [00271]

assessment of PK. Blood samples (~3 mL per sample) will be collected into a pre-

Table 35 above lists the sampling schedule to be followed for the

labeled, red and gray top (SST) Vacutainer® tube via direct venipuncture or from a

saline lock. If a saline lock system is used for blood collection, approximately 0.5 mL

of blood should be withdrawn through the indwelling catheter and be discarded prior
10  to obtaining each PK sample. Once the PK specimen has been obtained, the blood
will be allowed to clot in the Vacutainer® tube at room temperature for 15-30 minutes.
Following clotting, the sample must be centrifuged for 15 minutes at 1500 x gina
refrigerated centrifuge (4°C). When centrifugation is complete, at least 0.5 mL of
serum from each PK sample time point should be removed by pipette and transferred
15  toa prelabeled, screw cap, polypropylene, PK storage and shipping tube. A clean
pipette must be used to aliquot serum for each sample time point. The polypropylene
tube containing the PK serum sample may be stored frozen at -20°C or colder for a
maximum of one month and then at -70°C, thereafter. The time permitted from
sample collection to freezing of the serum is 12 hours. A sensitive, validated enzyme
20  immunoassay (EIA) method will be used to measure concentrations of belatacept in

seruml.
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age, body weight, and height will be tabulated by
treatnment. [00267] Al recorded AEs will be |isted and
wo awaloatsed by preferred term system organ cl aBGT/US2Ud6/062297

treatnment. Vital signs and clinical |aboratory test
results will be listedand summarized by treatment. Any
significant physical exam nation findings and clinical
| aboratory results will be listed. Injection site
assessments (erythema, heat, swelling, pain and

treatment and degree of

bul ated b
P evdbpi &@ie@gilsés%“@%xpinw pubetogedblieddombassdmseent of
| gez64 |
e DS oA s MAGRANSE Bt B s L 2095, 42, ana
st atJ0s tlibg Hayjl mmpeogenipity antdektretrempk shauld netaeensprny to

tre d coef ents of
. Iﬂlg{}?rg%er\llm gﬁgtd'fdé? %{s}ﬁe{ﬁ%e df’ﬁ;})e a¥ ({Ctl ﬁw ce ofgpi-belatacept
Auc(apmgytl—LE/éai)&é-ﬁsa,ntlhodmsnﬁpr ¢achl smﬁmmbl\d%d (~3 bliau per samplle)l will
evi atd ons Wi

T e T Tk T
depeznnhpumyure) or flas e saint eck Badmeilihg bahdtad. |IP£‘sah§é3ﬁ>Elt; §fstem is

ff ﬁ"'a nd. AL%)&)I NE) versus_dose w ||
pr OVI %“oaf ‘g‘f Ftiogy EOXB?MWJ@(% Rt blaed dhenid b&@r%‘g@hrouzgh

i nj ot inOWellSY RS atM bd diRBrde® Pﬁ&fty eb@aideQads: %thc%fy
@maeCt on _the PK of bel atacep Al so, scatter

SAgpla RersthrEppcHneR Sessbegn gléami the Hlmde\ﬂlll\bslaumd taigbt in
Crautheadbutdel™ k) atY&ﬁéééﬁl &Qtugé“}%gj %Qh{hu‘?éﬁsﬁﬁ %c[lﬁa‘ggg the
provi ded where appli cabl 8 umrar 'y s
wi | arpile fyph pegent 9d fOF amimamgs aghtD0st githye relﬁggelfamd centrifuge

?Eé: 4?@(): ﬁgﬁéghgcght i ?mﬁgﬁ,(za%;feastllam}d@?o m s%lll(géepr%glfd)‘éed by
pos §1pbﬁ@alml§m@fﬁla¢d to m@rdmuelmémrawmn@ggig;t@;dgg p?ﬂg}] sdample
T T I KL
c onbestbred fiopansat VQOI°C obeol@er0Vivd @ ehsit{ve 04K ie ¥z 308 linked
I r‘rm,l n O s%,tgl tt%kﬁ @ggﬁ) metkoc?sgwfl%e %(sje%l tg ?negsruﬁe a(illfllgbi)(iyntletgrs to
belatacept m 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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Phar macoki neti c and | mmunogeni city Bl ood Sanpling

Schedul ea Day 1 i mmunogenicity (anti- bel atacept
wa@paorloodses) sanpl e nust be drawn prior to PCT/US2006/062297

adm ni stering drug. Sanpl es on Days 28, 35, 42 and 56

can be drawn within 2 days. [00271] Table 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 prel abeled, red and gray top

(SST) Vacutainer(r)tube via direct veni puncture or

f r onbacis@incemgratiockill Hefadpustedviith @ 0 lnive lph@gpﬁztte bufifes (pis 619) The

for bl oo I ecion, r.oxi nmat el .

Shoufeingef Sl RR SyeR o R Fordoeditin g oRlip R e staay
and beighi ThapHed t}wsulﬁlbatbﬁbs SRl Bé fiired @datoBls eﬁﬂlﬂﬂ @aspectlvely,
Once the PK speci nen een obtaj ned, the

be aP{iREHCS ThepH Pfqthﬁ ﬁ‘é‘iltW&h‘%”Ql SH'%P’("‘FI)‘%SGEE b%.fltr%t%\*ﬁ 106, 9,72

t $MP e §1h I RN, %mrwcﬁ&tch%mvhpw ﬁl%d%t@tltﬂﬂf) thngt he
sanpl e must be centrifuged for 15 minutes at 1500 X g

i n aPhsiolis gerpmples skawld by mgféctechtrym Lighyiert 2l Ees PY eRySHERON

is c f

sanpl & tﬁ ﬁl‘top%‘lt)\ﬁ’%l ﬂgﬁt opuPtgéBImba n;f)@eg%(‘il g}utg 6)9petatqgnmﬁ on utilized
t r angfthis sedy isglescripeeinakablesid bebwr ew cap, pol ypropyl ene,

PK storage and shi pping tube. A clean pipette nust be
used to aliquot serumfor each sanple tine point. The

pol ypr opyl ene tube cont ai ni ﬁR;ABhESPK serum sanpl e may

be stored froz

d for.a ' of
one nmonth and ?‘ﬁgﬁuga]?m ‘7‘&6 ﬁ ?Igé}ﬂglg}smo?ﬁ XW

perm tted hemesanpl e corl SctTon 1o T degmbicht - TMEL
serumis |12 hours. A sensitive, validatieggnzyne

i nmunoas aﬁ'elétﬂeﬁ\ﬂ TET frod—w t —be osed 5o Z’Hzl:‘dbUI(:‘
concentr atd QIS 0 betatacept—n—set UIII|_ 72— Tabte—3%
lists the=s in schedtte—to—be—Fot »

Poloxaj
assessNent—ob o rtitogeni-e-t-y—Serum-sanp "sg wH-H—be
obt ai ned |gYoRgbayte sodity phophatey mosehydegte /5638504 56 The
Day 1 i 1%%‘;a9é}wmeaménoahmx QS e shoul d

be taken [pWeigk for Biegies ni st eri ng st udy drQ® 1.0l es
will be assayed for the presence of anti - bel at acept
and anti-LEA29Y-T anti bodi es. For each speci nen, bl ood

(=3 [P’ B Bductbtbred 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,

15 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

20  peptide mapping (TPM), Biacore B7 Binding(initial, 4 month and last samples only
or as needed) and isoelectric focusing(TEF)(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,

25 SDA-PAGE and tryptic digest peptide mapping(TPM).
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be collected into a pre-labeled red and gray top (SST)

Vacutai ner (r)tube via direct venipuncture or froma
wa@alo7es3sock (indwelling catheter). If a sali neCT/U682006/062297

systemis used for blood collection, approximately 0.5

mL of bl ood shoul d be drawn through the indwelling

cat heter and be discarded prior to obtaining each

i mrunogeni city sanple. Once the speci men has been

obt ai ned, the blood will be allowed to clot in the

Vacut ai ner (r)tube at roomtenperature for 15-30

m nyoe2y6] FalidnoRbutige edstiig mtBodstwit bs asgdlte funhsi ch@cterize stability

centrifuged for. 15 nmnutes a 00 i,n

o srgelSide Biat Pt pgss {Rerthovitdronid fr Bgsad ehibg g

c O oRietdf tidke MEBSs Md¥lalRfbe 26N E NPt BenlTOY 2ehdyf an

pi pette and transferred to a prel abel ed,. screw cap, .

pol yisesnsyied revlt isopgarveda e BostoyHagmethods adirdspiagerclision

Ehe @ Iﬁ/a%g?a?;é% @@Blo&ﬁ&g%m‘&%g@u%hﬁga&ehﬁ @ﬁ@%@m&ﬁc binding

nmust be sto rozen at Q0C or col%er, )
sengSPRY &asySpectiemetty, €z \WHE, Diffcential fernniog SelosmeteyBSEY, FEF,
( ELI t L LS U '

{1 & SR PURoR L e Ly SBEPUC AR Y 1
antibody titer to the whol e nolecule and the other to
the LEA29Y-T portion only. EXAMPLE Xl | [00273]

Deami dation, fragnentation and aggregation are
observed degradati on pat hways of LEA29Yl g nol ecul es.
This protocol outlines an additional |aboratory scale
pH stability study designed to eval uate the bel at acept
SC drug product fornulation in the pH range of
6.3-7.5. The purpose of this study is to identify the
optimal pH fornulation that will attain a m ni num of
18-nonths of shelf-life for the bel atacept SC

formul ation. [00274] For this study, belatacept SC
product will be formulated at pH 6.3, 6.6, 6.9, 7.2
and 7.5. The bel atacept drug substance at ~25 ng/nL
wll be first concentrated to -100 ng/nL, then
diafiltered into 10vM phosphate buffer at pH 6.9
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foll owed by second concentration to obtain a drug
product internediate (DPlI) at > 160 ng/nL. The DP
wodoz/oesss or nul ated wi th sucrose and pol oxamer PAB8S2NE062297
the final batch concentration will be adjusted with 10
nmM phosphate buffer (pH 6.9). The formulated bulk w |
be subdi vided into five sub-batches, as outlined in
the study design. The pH of the sub-batches will be
titrated dowmn to 6.3 and 6.6, respectively, using IN
HC . The pH of the additional two sub-batches will be
titr WAL fpCLAIRED: 7.2 and 7.5 with IN NaOH. The
product batches will be filled into 1-nlL |ong
Physiolis(tm. Sanples should be protected fromlight
at all tilnes Bystabtedermulgticarsuitabbeefor subguthitons :hhlﬁw@tratlon

Ilght rolectlv C dru roduct f
utiliz (r]1 T attlﬁas @%&Z‘?I gjgf‘%i (11?9 ar?usagm@ fng,%ng said

BABLErmAAatHE afls dghepitRdus Effécﬁ{/mlhb@fdr@Ehdf-‘@mﬁﬁdc%ﬁtibﬁllﬁﬁcc%ﬂable
6.9 002754 EXug product stored at 2-8C will be

sa 2, 4, 6, 12 18, 24 nonths and optionally
9 nnnths EXUg product stored at 15C will be sanpled

at 1, 2, 4, 6 _nonths and optionally nont hs.

product €t or edh %@@%IWC&WJW% thy syger is Sb‘éctsda dep

be sanp

%& nggﬂmll be tested for appearance(initlal and | ast
sanples only), pH (initial, 4 nonth and | ast sanples
only), A280(initial, 4 nonth and | ast sanples only),
si ze excBusi ofhdHetilatBDSICAGER,] whexspt the subagR stdigaeghatidhe
mappi ng (TPM, Biacore B7 Binding(initial, 4 nonth and
| ast sanples only or as needed) and isoelectric
f ocusi ng@l EF) Thefotringihticnd clags 8 whars @6 diostclaride BofRIBS

tored at 15C and 250C with 60% hum dity will be

ested for A280(initial, 4 nonths and | ast sanpl es
only), sisze exsd féﬁhlﬂﬂldﬂ%f@im@p%r% ink ragﬁﬁﬂnﬁceutlcally
di gest Peg tide mapping (TPM. Sanples store

wi | 12cg58t2peUEEr-f or  si ze excl usi on- HPLC, SDA- PAGE and
tryptic digest peptide mappi ng(TPM . [00276]

Non- Routi ne testing nethods will be used to further
char act efi ze 'gheafgrmMQtwn of claim 1 having a pH range of from 6 to 8.

20

at ]gm\?p coﬂsﬁﬂl% o sﬁ@c‘%%h%ct%% dﬁ{%to?r% g%#gﬁolg%grtﬁ%ﬂalgge aﬁé %dxtures

7. The formulation of claim 1 wherein the CTLA4Ig molecule has the
amino acid sequence shown in SEQ ID NO:2 starting at methionine at position 27 or

alanine at position 26 and ending at lysine at position 383 or glycine at position 382.

25 8. The formulation of claim 1 wherein the CTLA4Ig molecule is
L104EA29YIg having the amino acid sequence shown in SEQ ID NO:4 starting at
methionine at position 27 or alanine at position 28 and ending at lysine at position

383 or glycine at position 382.

30 9. The formulation of claims 7 or 8 wherein the sugar is selected from the
group consisting of sucrose, lactose, maltose, mannitol and trehalose and mixtures

thereof.
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sanples at the initial tinme point, 4 nonths, 12 nonths

and at the end of the study. Sone of these nethods may
wa@bk®ao/obessused to test specific sanples if a treomus00&m2297

unexpected result is observed. The non-routine nethods

i ncl ude: size exclusion chromat ography enpl oyi ng

mul tiangle light scattering (SEC-MALS), Kkinetic

bi ndi ng (SPR), Mass Spectronetry, CD, AUC,

Differential Scanning Calorineter(DSC), FFF, FTIR

si ze excl usi on-HPLC (denatured) and SDS- PAGE(sil ver

stain). WHAT | S CLAIMED: 1. A stable fornul ation

sui tabl e for bgut angou dm ni sgration conpr.isi,n t.
Teast 1000/ i NOTARTG hUILU A0S BheED A DaNbE GG e
stabilizing said fornmulation at a concentration
effective therefore and har paceut i cal accept abl e
aqueous darri %ﬁ? & : uI%H%“ %&?aﬁ‘ﬁ? 4% g}‘f%?ff’méﬂ‘%/ﬂ“ﬁ?rf Fo8fn

the sugar is selected fromthe group consisting of
sucrose, lactose, maltose, mannitol and trehal ose and .
ni xt ur es 2her &8¢ solugionp glamsy Jn 108 B Méarews the ragip gf protein:sugar is at
whergipiike sugar is a disaccharide. 4. The

formulation of claim3 wherein the disaccharide is
sucrose. 5. The formulation of claim1 further

conpri si a ' . . . 6.

The forn&?atigﬁ@ggaﬁﬁg§%1 %@%?2§P§H%ag%§ﬁg@£%§gfron16
1o 8GphaitnacFitealpacreptatile buffeof cl ai m lwherein the CTLA4I g
nol ecul e has the am no acid sequence shown in SEQ ID
NGO 2 starting at nmethionine at position 27 or al ani ne
at positildan 2@hafwmendomef cilimé yo1 Hkavadg 4818 tdnp oo fB3B36 O 3.
glycine at position 382. 8. The formulation of claiml
wherein the CTLA4l g nol ecul e i s L104EA29YI g having the

anm no aciig. se@uRiNElosRENbnl dmPE ¢ e NPT A 45¢ Ableblghding the
net hi gni ne_at position 27 or alanine at paqgsition 28

g wwine ?@d SRAUPREE shpvigin SEQSI,DtI,\I@r@ starting at methionine at position 27 or

alanine at position 26 and ending at lysine at position 383 or glycine at position 382
in an amount of about 125 mg/ml, sucrose in an amount of about 170 mg/ml, at least

one buffering agent, sterile water for injection and optionally a surfactant.
20 16.  The formulation of claim 15 wherein the buffering agent is in an
amount of at least 10 mM sodium phosphate, wherein the sodium phosphate is a

mixture of the dibasic and monobasic salts thereof.

17. The formulation of claim 15 wherein the surfactant is Poloxamer 138

25  in an amount of about 8 mg/ml.
18.  The formulation of claim 15 having a pH range of from 6 to 8.
19. A stable formulation comprising LE104A29YIg molecule having the

30  amino acid sequence shown in SEQ ID NO:4 starting at methionine at position 27 or

alanine at position 26 and ending at lysine at position 383 or glycine at position 382
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383 or glycine at position 382. 9. The fornul ati on of

clains 7 or 8 wherein the sugar is selected fromthe
wQ@e@ap7aensi sting of sucrose, |actose, maltosePCT/US2006/062297

manni tol and trehal ose and m xtures thereof.10. The

formul ation of clains 7 or 8 wherein the sugar is a

di saccharide. 11. The fornulation of clains 7 or 8

wherein the sugar is sucrose. 12. The sol ution of

claims 1, 7 or 8 wherein the ratio of protein:sugar is

at least 1:1.3. 13. The fornulation of clains 7 or 8

f ur t in@n amompof shawg) 126 ph/mlymcesd ineakhingue of efpuablOang/ml, at least

buffer. . farmul ation.of clai . '
ot 1 Sl 0 S0 vBler 0 i8eee Bl Soupoflln wirenn. ©

conprising the CTLA4l g nol ecul e having the am no acid

sequence .sho in SEQ.ID 1.2 starting at _nethionine

at posit n VQ’%‘{B ?Ofﬁlr%gﬂ%%f[\tﬁgtlmdéﬂ%%%zév%ﬁalgéﬁ%nt g ae

| 9/si figouat offt® fakti 10N BSdifh /Iﬁbébﬁht&avlfﬁeilpﬂé lsbdi pR&HhAtE is a

an anmpunt of about 125 m, sucrose in an anount of
abouPxiureofihe fibasigand aopobasig sl theregf i ng agent, sterile
water for injection and optionally a surfactant. 16.

The formul ation of claim 15 wherein the buffering

agent is 3ln adhefisunletion ofplaindQsthetein thv/sweiantis Poloxamer 188
phospha L& hgﬂn odi um phosphate is a m xture

of tﬁe ﬁﬁﬁgﬁpglgﬁgg no%asic salts thereof. 17. The
formul ation of claim 15 wherein the surfactant is

Pol oxaner,,188.4 n.an u of out 8 /. .18. Th

for mul at i?8n of h% fogin Irhﬁq%l ﬁgé:\lf}uﬁg@g’aﬁpg Pgﬁg@gsf’f %P%‘rﬁt%%t 0

8. 19. A stable fornulation conprising LEL04A29YI g

nol ecul e havi he am no. aci d. sequence _shown in SEQ . .
'D NOw 4 Soar ¢ 11 PR | o S s SHow i formilation i
al angtdbee WienB@séd 4t0no 8 Ak 1836 Mebndks. | ySi ne at

ggsition 383 or glycine at position 382in an anmount of
out 125 ng/m, sucrose in an anount of about 170

g/ m ,  abyl eagh article of manufacture comprising:

a) at least one container which holds the formulation of claims 1,7, 8, 15
or 19 and
b) instructions for administering the formulation subcutaneously to a

20  subject in need thereof.

25. The article of manufacture of claim 24 wherein the container is a vial

or syringe.

25 26. A stable formulation suitable for dilution prior to intravenous
administration comprising at least 20mg/ml of CTL.A4Ig molecules, a sugar capable
of stabilizing said formulation at a concentration effective therefore and a

pharmaceutically acceptable aqueous carrier

30 27.  The formulation of claim 26 wherein the sugar is selected from the

group consisting of sucrose, lactose, maltose, and trehalose . and mixtures thereof
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one buffering agent, sterile water for injection and
optionally a surfactant. 20. The formul ation of claim
waoomessd n the buffering agent is in an anpbuneCDUSENG6/062297
| east 10 nmM sodi um phosphate, wherein the sodi um
phosphate is a m xture of the dibasic and nonobasic
salts thereof. 21. The fornulation of claim19 wherein
the surfactant is Pol oxaner 188 in an anmount of about
8 ng/m . 22. The fornulation of claim19 having a pH
range of from6 to 8. 23. The fornulation of clains 1,
7, 8, 1528&r IbhevhemdationtofielafnoRérwhereindie sugards abisecchdrish.
stored at 2 to 8 Cfor at l|least 12nonths. 24. An
article of manufacture conprising: a) at |east one
cont ai nepgwhi The fhahdsidnheE clai dolivatremnhodisactlairids iskucrdse.
8, 15 or 19 and b) instructions for adm nistering the
formul ati on subcut aneously to a subject in need
tsher eof . 3@5. Theoahlihtdn®refindh afréet dbhriding € pBirfadhtically
wherein the container is a vial or syringe. 26. A
st alsceeptablebuffet i on suitable for dilution prior to
i ntravenous adm ni stration conprising at |east 20ng/m
of CTLA4lI g nol ecul es, a sugar capable of stabilizin
sai d for @l at Thmfoanulati@mf@%hn Pobydre ep ewep okfrom 6 to .
therefore and a pharnaceutically acceptabl e aqueous
carrier 27. The formulation of claim26 wherein the
Kugar i s3%el etherhulauont dfelagn 86 phewingi BltA4lg mofecule has the

sucrose, lLactose, .nalt.o0 rehal o . e

o et f e 4 E SEO B {sEMMe0R e at position 27 or
wherainietad oskiHEDE ahé emdink & dysiteat pobition383 orgherine at position 382.
formul ation of claim26 wherein the disaccharide is
sucrose. 30. The formul ation of claim 26 further

conpri sing. a phaforagietdd stalaint 26 wherein the CTLA4Ig moleucle is

15 L104EA29YIg having the amino acid sequence shown in SEQ ID NO:4 starting at
methionine at position 27 or alanine at position 26 and ending at lysine at position

383 or glycine at position 382.

34.  The formulation of claims 32 or 33 wherein the sugar is selected from

20  the group consisting of sucrose, lactose, maltose, and trehalose.
35.  The formulation of claims 32 or 33 wherein the sugar is sucrose.

36.  The solution of claims 26, 32 or 33 wherein the ratio of protein:sugar

25  isatleast 1:2.

37.  The formulation of claims 32 or 33 further comprising a

pharmaceutically acceptable buffer.

30 38.  The formulation of claims 32 or 33 having a pH range of from 6 to 8.
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acceptabl e buffer. 31. The fornulation of claim 26

having a pH range of from6 to 8 32. The fornul ati on
wotooclaizm 26 wherei n CTLA4lI g nol ecul e has the BOT/082006/062297

aci d sequence shown in SEQ ID NO 2 starting at

met hi oni ne at position 27 or al anine at position 26

and ending at lysine at position 383or glycine at

position 382. 33. The fornulation of claim 26 wherein

the CTLA4l g nol eucle is L104EA29YI g havi ng the am no

aci d sequence shown in SEQ ID NO 4 starting at

et hi oni 136. at Apusbid foamulRon@omplising G@L.amgpmﬂéltcildlrmﬁlg the amino

and en | ysi.n i.tion 383 yci ne,

o i Osks8e ooy i SE SRS D Sief s b meiont it g 23 gr alanine
wher £ipBsitidie265dhg @h dih S atS pliecdt Pesifi 610783 toR 1y hltg)osmon 382 inan
conS|st|ng of sucrose, |actose, naltose,

£ r eHAQUSLOL agut 20Re/ il BYRISAR SHATAUNE p LD Qmeghl, ableast one
vhergieihd eﬁf" %ﬁle'w%te? Y& iRR&ion38d oftitRalBPd HifaOnOf

clains 26, 33 wherei'n the ratio of protein:sugar
is at | east 1 2 37 The formul ation of clains 32 or

33 furth co . I.€

bt or 30 * TG [ HURGR0 itl<bPh fuBhERb AR an

a pHmamnyef abfeagtrld mMg sobwd pB&ph#te.st abl e formul ati on
conprising CTLA4lI g nol eucl e having the am no acid
sequence shown in SEQ ID NO:2 starting at nethionine

B positidan 2Theforaliationef cidim30Siteiotith Surfuotinein Bologaradr 188
| ysine at posi.tion_3 or egC|ne at position 382 in

an affdobAee OgﬂHngﬁﬁf sucrose in an anount of
about 40 ng/mM, at |east one bufferi ng agent, sterile
water for injection and %ptlonally a surfactant.

The for mfat i dhe Ermplelpmeizdpiprdhatine ¢ R rﬁtﬁﬁ@éfmlﬁ@ ios.

agent is in an anount of at |east 10 nM sodi um

hosphate. 41. The fornul ation of claim 39 wherein the
EiJ rfactarfB: i s Artblpderaglatiggomprising LE104A29YIg molecule having the

amino acid sequence shown in SEQ ID NO:4 starting at methionine at position 27 or
alanine at position 26 and ending at lysine at position 383 or glycine at position 382
in an amount of about 20 mg/ml, sucrose in an amount of about 40 mg/ml, at least one
buffering agent, sterile water for injection and optionally a surfactant.
20
44.  The formulation of claim 43 wherein the buffering agent is in an

amount of at least 10 mM sodium phosphate.

45, The formulation of claim 43 wherein the surfactant is Poloxamer 188

25  in an amount of about 8 mg/ml.
46.  The formulation of claim 43 having a pH range of from 6 to 8.

47. The formulation of claims 26, 33, 33, 39 or 43 wherein the formulation
30 is stable when stored at 2 to 8 C for at least 12months.

48.  An article of manufacture comprising:
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in an anount of about 8 nmg/m . 42. The fornul ati on of
claim39 having a pH range of from6 to 8. 43. A

wa@ t@blogs3for mul ati on conpri si ng LEL04A29YI g nol BCTIUS2006/062297
havi ng the am no acid sequence shown in SEQ I D NO 4
starting at nethionine at position 27 or al anine at
position 26 and ending at |ysine at position 383 or
glycine at position 382 in an anmount of about 20
ng/ M, sucrose in an anount of about 40 ng/m, at
| east one bufferi agent t.eri | (] j
and opt 1 Bhal 19 E-BaiePaRE g o ikl (RS 2652, 33
cl aizmod33 whterein the buffering agent is in an anount

of at |east 10 mM .sodi um pho te. 45. .The .
For mul &t Pbn_ oFSEIIPH H5CURER DR OERIR T B gpeopgcorier o

Pol gxanerLAS@ ridlecllt cdnsuaititidalof domut toBomg/ml.. 46. The

formul ati on of claim43 having a pH range of from®6 to

& 47. The formulation of claims 26, 33, 33, 39 or 43

wherei n yhe fopdliat bPRakiFachird Bf Gt FudhR L8l @inga dydinge.

8 Cfor at least 12nonths. 48. An article of

manuf acture conprising:a) at |east one container which

hol ds t he,f or ! ' . for ]

and b) i n%tr R %ﬁg@pgg&%ﬁﬁr?ﬁg&g et Hcaibod darrier s

an atpdowstectar injestion, /SR dr 01954 sodTimrehlgrideatjedione USP.

1g]?ncentration of from1 to 10 ng/m . 49. The article
manuf acture of claim48 further conprising a

syringe. 5%0. Aheabirlyophilezed fornmhtbafor dilgionfpriot @iimrad8nous

where i.n the aqueous c [ is sterile er fo

' GET B OB bls s k- i Fetle S bprolent seccted
USP. £+ & theAr&ilp@bhsisting 0P Rickds @attdsemaltoad, aadiréialoseliwhsteiothe
prior to intravenous adninjstratjon cogrri Si goq sol ubl e
CTL AXPRIORERR At Ate mipdun eightraticed Lahprotedt 0 lyEoesidin ¢ he
g oup consisting of sucrose, |actose, naltose, and

trehal ose, wherein the _ . ) .
52.  The lyophilized formulation of claim 51 wherein the lyoprotectant is

sucrose or maltose and mixtures thereof .

53.  The lyophilized formulation of claim 51 further comprising a
20  pharmaceutically acceptable buffer.

54.  The lyophilized formulation of claim 51 having a pH range of from 7
to 8.

25 55.  The lyophilized formulation of claim 51 wherein CTLA4Ig molecule
has the amino acid sequence shown in SEQ ID NO:2 starting at methionine at
position 27 or alanine at position 26 and ending at lysine at position 383 or glycine at

position 382.

30 56.  The lyophilized formulation of claim 51 wherein the CTLA4Ig
moleucle is L104EA29YIg having the amino acid sequence shown in SEQ ID NO:4
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| yoprotectant is at a m nimumweight ratio of 1:2
protein to | yoprotectant. 52. The |yophilized

wo oromabess on of claim5 1 wherein the | yoprot ePCHOB2006062297
sucrose or maltose and m xtures thereof . 53. The
| yophilized formul ation of claimb51 further conprising
a pharmaceutically acceptable buffer. 54. The
| yophilized formul ati on of claim5lhaving a pH range
of from7 to 8 55. The |lyophilized fornul ati on of
cl ai m 51wherein CTLA4l g nol ecul e has the am no acid
sequantisg sthostiionine SpQkitibh NprAlsiigra poxiticat26rant bhding ateysine at
at positig 27lon al ani.ne position 26 and endi ng at
| ysi FEHeR 8%8‘1’%?’%?? %‘Q%S”é‘?n% cine at position 382. 56.
The Iyophilized formulation of claimb51lwherein the
CTLA4l g nmol eucl e is L104EA29Yl g having the am no acid
sequence XJhowrd ¢ Hopkibizadorgylation of eleiy SRtor B PRPGHI RS at

PPST fbHBtedifintQS sedcRidigien Ak cRAB 'cBﬂs%'ﬁn%@f A& MtdRE rRitose, and
l'ysine at position 383 or glycine at position 382. 57.
The Wshejone pidApigturesihaiecdt i on of clainms 55 or 56 wherein
the | yoprotectant is selected fromthe group

consi sting of sucrose, lactose, naltose, and trehal ose
and mi xt UBes fThebywphiliz&Formmigionwd plainsi et 56 wheginghé on

of ci \é\hegﬁi n the Iyoprotectant is

sucr 59+ e | yophi li zed formul ati on of

o0 ains 55 or 56 further conprising a pharmaceutically

2CoeP 805 DU B Dl LR R 8 B

| yoppiakhacettidany BaskgbbioBufg@npri si ng CTLA4I g nol ecul e
havi ng the am no acid sequence shown in SEQ ID NO 2
starting at nethionine at

60.  The formulation of claims 55 or 56 having a pH range of from 7 to 8.

%i r%ct%r?t ii? %uc?o%e
S or na ose.

15
61. A stable lyophilized formulation comprising CTLA4Ig molecule
having the amino acid sequence shown in SEQ ID NO:2 starting at methionine at
position 27 or alanine at position 26 and ending at lysine at position 383 or glycine at
position 382 in an amount of about 262 mg/vial, maltose in an amount of about 525

20  mg/vial, at least one buffering agent, and optionally a surfactant.

62.  The lyophilized formulation of claim 61 wherein the buffering agent is

in an amount of at least 10 mM sodium phosphate.

25 63.  The lyophilized formulation of claim 61 wherein the surfactant is

Poloxamer 188 in an amount of about 8 mg/ml.

64.  The lyophilized formulation of claim 61 having a pH range of from 7
to 8.
30
65. A stable lyophilized formulation comprising LE104A29Y molecule

having the amino acid sequence shown in SEQ ID NO:4 starting at methionine at
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position 27 or alanine at position 26 and endi ng at

| ysine at position 383 or glycine at position 382 in
wa@pooanisst of about 262 ng/vial, naltose in anPEMOBIG6/062297

of about 525 ng/vial, at |east one buffering agent,

and optionally a surfactant. 62. The Iyophilized

formulation of claim6 1 wherein the buffering agent

is in an amount of at |east 10 nM sodi um phosphat e.

63. The lyophilized formulation of claim6 1 wherein

the surfactant is Pol oxaner 188 in an anmount of about

ﬁ NBésition Br afbhiae htyt?@ilﬁbh @ el dndingat ytinoat mokitioh a8horglycine at

aving.a pH.range o rom.7.to,8.. 65. A stable

Iy option B8 it G Nt ShoCa B i i E APl oL ebys 20

havifg,idI g 150 o6 badrihe AEEH BRESpHBIAWN suffa@i@ | D NO 4

starting at methionine atposition 27 or al ani ne at

position 26 and ending at |ysine at position 383 or

glycine gi POge iy PRi13 8P foluIdforAdTRIAh 69 twhaRikthe Budfring agent is

ng/ vial, sucrose I'n an anount of about 220 ng/vial, at

| eadt ancameouptidffablersid0 addaedimahesphatdonal |y a surfactant.

66. The lyophilized formulation of claim®65 wherein

the buffering agent is in an amount of at least 10 nM
sodi um phns phEtedyophilized foembiptphificlain @5 fdwerein e Pufacant is

cl aim 65 ein the act.ant, ks Pol oxaner 188 in an
anodfl X@?ég@gl mgmwﬁpﬁﬁggggslﬁ%ghlyophiIized

ipormul ati on of claim®65 having a pH range of from7 to

8. 69. The lygphilized formul.ation.of .clains 51

56, 6 1 6% 65T%Q¥?®§‘Weil @%8%?%%‘8&#’8‘(‘%?8& r%r%?%i%g from7
stall g when stored at 2 to 8 C for at |east 12nonths.

70. An article of manufacture conprising: a) at |east
one contai ner which holds the formul ati on of cl ains

51, 55, 36, O1ie 95pt@Re@Rmulation of claims 51, 55, 56, 61 or 65 wherein the

15  lyophilized formulation is stable when stored at 2 to 8 C for at least 12months.

70.  Anarticle of manufacture comprising:

a) at least one container which holds the formulation of claims 51, 55, 56,
61 or 65 and
20 b) instructions for diluting the lyophilized formulation to a final

CTLAA4Ig molecule concentration of from 1 to 10 mg/ml.
71.  The article of manufacture of claim 70 further comprising a syringe.

25 72.  The article of manufacture of claim 70 wherein the aqueous carrier is

sterile water of injection, USP or 0.9% sodium chloride injection, USP.
73. A method for treating immune system diseases comprising

administering to a subject in need thereof an effective amount of the formulation of

30 any ofclaims 1,7, 8, 15, 19, 26, 32, 33, 39, 43, 51, 55, 56, 61, 65.
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b) instructions for diluting the Iyophilized

formulation to a final CTLA4lg nol ecul e concentration
wobkoonoessd to 10 ng/m . 71. The article of nmanPCBUS2M0€062297

of claim70 further conprising a syringe. 72. The

article of manufacture of claim70 wherein the aqueous

carrier is sterile water of injection, USP or 0.9%

sodi um chl oride injection, USP. 73. A nmethod for

treating i mmune system di seases conpri sing

adm nistering to a subject in need thereof an

ef f ect i verdano@hé nethotl beclion T3ukbiakdio indlineanytemidisedsas #8 selected

1, 7, 8, 15, 19, 26, 32, 33, 39, 43, 51, Sﬁ 56, 61,

65. 7H0m e CHA BTGt e mpiexiyess PRI HEr iy dispfises, and

disegﬁﬁsdaﬁ@d§@h@§1ed fromthe group containing

aut ol mmune di seases, i nmmunoproliferative di seases, and

graft-related disorders. 75. A nethod for treating or

By eventing graf fe6d R fedi@8 bor gﬂe%ﬁﬁg &R BfshShddbdisease

adm ni stering to a subject in need %ereof an

ef f eeomipyising rdministesingthesubischininged bereofangfigctyfe agiopntpd the

1, 7 , . 7 33 P! 1 : , ,

I o Lo A TR RS R R AR

conprising admnistering to a subject in need thereof

2|n aieafs eit%\’;e g\nr?l%tggd %g trteaglgg frtﬁo ! mma’yga altrglgitigfﬁcgg&éin%faggﬁnistering to

BB, Hdubjedbin nédd théreoRinheddctive amiotitiol tHeiforgnudatioh df atygeielaims 1, 7,

and/or tjs t Qba t _rejections by a subject

conpgﬂéihbiégﬁiiﬁgge iﬂbsgﬁ%&§%6gubject who received

the transplant an effective amount of the formul ation

of any of_clains 1, 7,.8, .15, 19, 26, 32, 33, 39, 43, .

51, 55, 575’. 6 3_4’ me‘@pd for inhibiting solid organ and/or tissue transp’lant rejections
by a subject comprising administering to the subject who received the transplant an

15  effective amount of the formulation of any of claims 1, 7, 8, 15, 19, 26, 32, 33, 39, 43,

51, 55, 56, 61, 65.
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