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FIG. 1A

atg gcc ¢ct cgg CCcC Cge goc c¢gc cca ggg gtce get gtc gee tge tge tgg cte ctc act 60
M A P R P R A R P G v A v A C C W L L T 20

gtt gtt cta cgc tgc tgc gta tca ttc aat gtt gat gtg aaa aat tca atg act ttc agce 120
\% \ L R C C v S F N \ D \% K N S M T F S 40

ggce ccg gtg gaa gac atg ttt gga tat act gtt caa caa tat gaa aat gaa gaa gga aaa 180
G P v E D M F G Y T v Q o] Y E N E E G K 60

tgg gtg ctt att ggt tct ccg tta gtt ggc caa ccc aaa aac aga act gga gat gtc tat 240
aag tgt cca gtt ggg aga ggt gaa tca tta cct tgt gta aag ttg gat cta cca gtt aat 300
K C P % G R G E S L P C v K L D L P v N 100

aca tca att ccc aat gtc aca gaa gta aag gag aac atg aca ttt gga tca act tta gtc 360
T S I P N \4 T E v K E N M T F G S T L v 120

acc aac cca aat gga gga ttt ctg gct tgt ggg ccc tta tat gecc tat aga tgt gga cat 420
T N P N G G F L A C G P L Y A Y R C G H 140

ttg cat tac aca act gga atc tgt tct gac gtc age ccc aca ttt caa gtc gtg aat tcce 480
L H Y T T G I C S D v S P T F Q v v N S 160

att gcce cct gta caa gaa tgc agc act caa ctg gac ata gtc ata gtg ctg gat ggt tcc 540
I A P v Q E C S T Q L D I v I v L D G S 180

aac agt att tac cca tgg gac agt gtt aca gct ttt tta aat gac ctt ctt gaa aga atg 600
N S I Y P W D S Vv T A F L N D L L E R M 200

gat att ggt cct aaa cag aca cag gtt gga att gta cag tat gga gaa aac gtg acc cat 660
D I G P K Q T Q \ G I v Q Y G B N \ T H 220

gag ttc aac ctc aat aag tat tet tcee acc gaa gag gta ctt gtt gca gca aag aaa ata 720
B F N L N K Y S S T B E v L Vv A A K K I 240

gtc cag aga ggt ggc cgc cag act atg aca gct ctt gga ata gac aca gca aga aag gag 780
\ Q R G G R Q T M T A L G I D T A R K E 260

gca ttc acyg gaa goc cgg ggt geo cga aga gga gtt aaa aaa gtc atg gtt att gtg aca 840
A F T B A R G A R R G v K K v M v I \ T 280

gat gga gag tct cat gac aat cat cga ctg aag aag gtc atc caa gac tgt gaa gat gaa 900
D G B S H D N H R L K K Vv I O D C B D E 300

aac att caa cgg ttt tcc ata gect att ctt ggc age tat aac cga gga aat tta agc act 960
N I Q R F S I A I L G S Y N R G N L S T 320
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FIG. 1D

att tca att gct gcc aat gag aca gtc cct gaa gtt att aat tct act gag gac att gga 2940
I S I A A N B T v P E v I N S T E D I G 980

aat gaa att aat atc ttc tac ttg att aga aaa agt gga tct ttt cca atg cca gag ctt 3000
N B I N I F Y L I R K S G S F P M P BE L 1000

aag ctg tca att tca ttc ccc aat atg aca tca aat ggt tac cct gtg ctg tac cca act 3060
K L S I S F P N M T S N G Y P v L Y P T 1020

gga ttg tca tct tct gag aat gca aac tgc aga ccc cat atc ttt gag gat cct ttc agt 3120
G L S S S E N A N C R P H I F E D P F S 1040

atc aac tct gga aag aaa atg act aca tca act gac cat ctc aaa cga ggc aca att ctg 3180
I N ) G K K M T T S T D H L K R G T I L 1060

gac tgc aat aca tgt aaa ttt gct acc atc aca tgt aat ctc act tct tct gac atc agce 3240
D C N T C K o A T I T C N L T S S D I S 1080

caa gtc aat gtt tcg ctt atc ttg tgg aaa cca act ttt ata aaa tca tat ttt tcc agce 3300
Q \ N v S L I L W K P T F I K S Y F S S 1100

tta aat ctt act ata agg gga gaa ctt cgg agt gaa aat gca tct ctg gtt tta agt age 3360
L N L T I R G E L R S E N A S L v L S S 1120

agc aat caa aaa aga gag ctt got att caa ata tcecc aaa gat ggg cta ccg gge aga gtg 3420
S N Q K R E L A I Q I S K D G L P G R \% 1140

cca tta tgg gtc atc ctg ctg agt gct ttt geco gga ttg ttg ctg tta atg ctg ctc att 3480
P L W v I L L S A F A G L L L L M L L I 1160

tta gca ctg tgg aag att gga ttc ttc aasa aga cca ctg aaa aayg aaa atg gag aaa tga 3540
L A L W K I G F F K R P L K K K M E K * 1180
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Gln Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Sexr Vval Gly
Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Asn His Met
Phe Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Pro Trp Ile Tyrx
Leu Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu
Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Gly Asn Pro Trp Thr
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

SEQ ID NO:4

FIG. 2A

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Arg Tyr
Thr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
Ala Thr Ile Ser Gly Gly Gly His Thr Tyr Tyr Leu Asp Ser Val Lys
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Thr
Arg Gly Phe Gly Asp Gly Gly Tyr Phe Asp Val Trp Gly Gln Gly Thr
Leu Val Thr Val Ser Ser

SEQ ID NO:5

FIG. 2B
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Gln Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Vval Gly
Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Asn His Met
Phe Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Pro Trp Ile Tyrx
Leu Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu
Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Gly Asn Pro Trp Thr
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro
Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr
Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu
Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala
Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
Asn Arg Gly Glu Cys

SEQ ID NO:1

FIG.3
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Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Arg Tyr
Thr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
Ala Thr Ile Ser Gly Gly Gly His Thr Tyr Tyr Leu Asp Ser Val Lys
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Thr
Arg Gly Phe Gly Asp Gly Gly Tyr Phe Asp Val Trp Gly Gln Gly Thr
Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr
His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
Ile Ser Lys Ala Lys Gly GIln Pro Arg Glu Pro Gln vVal Tyr Thr Leu
Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys
Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
Asn Gly GIln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

SEQ ID NO:2

FIG. 4
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ANTIBODY FORMULATIONS

RELATED APPLICATIONS

[0001] This application is a divisional of U.S. patent
application Ser. No. 13/766,966, filed Feb. 14, 2013, issued
as U.S. Pat. No. 10,316,095 on Jun. 11, 2019, and which
claims priority to U.S. Provisional Application No. 61/599,
827, filed on Feb. 16, 2012. The entire contents of the
foregoing applications are incorporated by reference in their
entireties herein.

SEQUENCE LISTING

[0002] The instant application contains a Sequence Listing
which has been submitted in ASCII format via EFS-Web and
is hereby incorporated by reference in its entirety. Said
ASCII copy, created on Feb. 13, 2013, is named C2095-
700410_SL.txt and is 35,998 bytes in size.

BACKGROUND

[0003] Integrins are a superfamily of cell surface receptors
that mediate cell-cell and cell-matrix adhesion. These het-
erodimeric proteins, composed of two noncovalently linked
polypeptide chains, a and (3, provide anchorage as well as
signals for cellular growth, migration and differentiation
during development and tissue repair. Integrins have also
been implicated in immune and inflammatory processes,
which require the extravasation of cells out of blood vessels,
into tissues and towards the site of infection.

[0004] VLA-1 (also called a1f1) belongs to a class of
integrins called VLA (“Very Late Antigen”) integrins.
VLA-1 binds collagen (both types 1 and IV) and laminin,
and has been implicated in cell adhesion and migration on
collagen; contraction and reorganization of collagen matri-
ces; and regulation of expression of genes involved in
extracellular matrix remodeling.

[0005] VLA-1 has been shown to be involved in the
development of rheumatoid arthritis, a chronic inflammatory
disease associated with bone resorption. Infiltrating T cells
in the arthritic synovium of patients express high levels of
VLA-1, and its blockade with antibodies significantly
reduces the inflammatory response and the development of
arthritis in animal models.

SUMMARY

[0006] The invention is based, at least in part, on the
development of formulations containing high concentrations
of'anti-VLA-1 antibody. Some embodiments are particularly
well suitable for delivery to a subject, such as a human, for
example, a human patient, by subcutaneous (SC) delivery.
The anti-VLA-1 antibody can be SAN-300, for example,
and the antibody is at a concentration of about =100 mg/mL
to about 225 mg/mL.. The formulations provide a therapeutic
effect for an inflammatory, immune, or autoimmune disor-
der. For example, the formulation can provide a therapeutic
effect for an inflammatory disorder, such as rheumatoid
arthritis (RA).

[0007] In one aspect, the invention features an aqueous
pharmaceutical composition, such as a stable aqueous phar-
maceutical composition, containing an anti-VLA-1 antibody
at a concentration of =100 mg/ml., for example, at least
about 110 mg/ml.,, at least about 120 mg/ml, at least about
130 mg/ml., at least about 140 mg/ml., at least about 150
mg/ml, at least about 160 mg/ml., at least about 170
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mg/ml, at least about 180 mg/ml., at least about 190
mg/mL, or at least about 200 mg/mL.. In one embodiment,
the composition comprises an anti-VLLA-1 antibody at a
concentration of less than about 200 mg/mL, less than about
205 mg/mlL., less than about 210 mg/ml., less than about 215
mg/mL, less than about 220 mg/mL or less than about 225
mg/mL. In another embodiment, the composition comprises
an anti-VLA-1 antibody at a concentration of about 155
mg/mL to about 165 mg/mL., about 165 mg/mlL to about 175
mg/mL, about 175 mg/mL to about 185 mg/mL, about 180
mg/mL to about 190 mg/ml., about 185 mg/mL to about 195
mg/mL, about 195 mg/mL to about 205 mg/mL, about 205
mg/mL to about 215 mg/mL or about 215 mg/mL to about
225 mg/mL.. In another embodiment, the composition com-
prises an anti-VLA-1 antibody at a concentration of greater
than about 100 mg/mL to about 225 mg/mL., such as about
160 mg/mL to about 210 mg/mL., about 175 mg/mL to about
195 mg/mlL,, or about 180 mg/mL. to about 190 mg/ml..

[0008] In one embodiment, the aqueous pharmaceutical
composition comprising an anti-VLA-1 antibody further
comprises a buffer, such as an acetate, histidine, succinate,
or phosphate buffer. The buffer can be at a concentration of
about 10 mM to about 50 mM, for example, about 20 mM
to about 40 mM, such as about 30 mM. For example, the
composition can contain a histidine buffer at a concentration
of'about 10 mM to about 50 mM, for example, about 20 mM
to about 40 mM, such as about 30 mM. hi one embodiment,
the composition contains an acetate buffer at a concentration
of'about 10 mM to about 50 mM, for example, about 20 mM
to about 40 mM, such as about 30 mM.

[0009] In another embodiment, the aqueous pharmaceuti-
cal composition further comprises an excipient, such as
sorbitol, sodium chloride (NaCl), sucrose, trehelose, or
mannitol. The composition can include an excipient at a
concentration of about 100 mM to about 300 mM, for
example, 110 mM to about 270 mM, about 120 mM to about
230 mM, or about 130 mM to about 210 mM, about 170 mM
to about 200 mM, or about 180 mM to about 200 mM. For
example, the composition can contain sorbitol at a concen-
tration of about 180 mM to about 300 mM, for example,
about 200 mM to about 300 mM, about 200 mM to about
240 mM, about 230 mM to about 270 mM, or about 240 mM
to about 260 mM. In another example, the composition can
contain NaCl at a concentration of about 100 mM to about
200 mM, for example, about 110 mM to about 190 mM,
about 120 mM to about 180 mM, or about 130 mM to about
170 mM. In another example, the composition can contain
sucrose at a concentration of about 200 mM to about 240
mM, about 230 mM to about 270 mM, or about 240 mM to
about 260 mM. In another example, the composition can
contain trehalose at a concentration of about 200 mM to
about 240 mM, about 230 mM to about 270 mM, or about
240 mM to about 260 mM. In yet another example, the
composition can contain mannitol at a concentration of
about 200 mM to about 240 mM, about 230 mM to about
270 mM, or about 240 mM to about 260 mM.

[0010] In another embodiment, the aqueous pharmaceuti-
cal composition further comprises a surfactant, such as a
polysorbate, for example, polysorbate 80 or polysorbate 20.
In one embodiment, the concentration of surfactant is at a
concentration of about 0.001% to about 0.5%, about 0.001%
to about 0.1%, for example, about 0.005% to about 0.05%,
such as about 0.01%.
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[0011] As used herein, a “surfactant” is a substance that
lowers surface tension of a liquid, and are used to prevent
surface adsorption and act as stabilizers against protein
aggregation. Exemplary surfactants suitable for use herein
include, for example, polysorbate 80 (also called Tween 80),
polysorbate 20 (also called Tween 20). Other surfactants of
similar strength can also be used.

[0012] In yet another embodiment, the aqueous pharma-
ceutical composition has a pH of about 4.5 to about 7, for
example, pH of about 5 to about 7, pH of about 5 to about
6, pH of about 5.5 to about 7, or pH of about 5.5 to about
6.5. In one embodiment composition has a pH of about 4.5,
a pH of about 5, a pH of about 5.5, a pH of about 6, a pH
of about 6.5, or a pH of about 7.

[0013] In one embodiment, the aqueous pharmaceutical
composition comprises a buffer, an excipient, and a surfac-
tant. For example, in one embodiment, the aqueous phar-
maceutical composition comprises acetate, sorbitol, and
polysorbate 80. In one embodiment, acetate is at concentra-
tion of about 20 mM to about 40 mM, sorbitol is at a
concentration of about 180 mM to about 240 mM, polysor-
bate 80 is at a concentration of about 0.005% to about
0.05%, and the composition has pH of about 4.5 to about 6.
In another embodiment, acetate is at concentration of about
20 mM to about 40 mM, sorbitol is at a concentration of
about 200 mM to about 300 mM, polysorbate 80 is at a
concentration of about 0.0055% to about 0.05%, and the
composition has pH of about 4.5 to about 5.5. In one
embodiment, acetate is at a concentration of about 30 mM,
sorbitol is at a concentration of about 180 mM to about 250
mM, polysorbate 80 is at a concentration of about 0.01%,
and the formulation has pH of about 5.5.

[0014] Inanother embodiment, the composition comprises
histidine, sorbitol, and polysorbate 20. For example, histi-
dine is at a concentration of about 20 mM to about 40 mM,
sorbitol is at a concentration of about 180 mM to about 270
mM, polysorbate 20 is at a concentration of about 0.005% to
0.05%, and the composition has pH of about 6 to about 7. In
one embodiment, histidine is at a concentration of about 30
mM, sorbitol is at a concentration of about 180 mM to about
250 mM, polysorbate 20 is at a concentration of about 0.01%
and the composition has pH of about 6.0.

[0015] In another embodiment, the aqueous pharmaceuti-
cal composition comprises acetate, NaCl, and polysorbate
80. In one embodiment, acetate is at a concentration of about
20 mM to about 40 mM, NaCl is at a concentration of about
120 mM to about 180 mM, polysorbate 80 is at a concen-
tration of about 0.005% to about 0.05%, and the composition
has pH of about 4.5 to about 6. In one embodiment, acetate
is at a concentration of about 30 mM, NaCl is at a concen-
tration of about 150 mM, polysorbate 80 is at a concentra-
tion of about 0.01%, and the formulation has pH of about
5.5.

[0016] Inanother embodiment, the composition comprises
histidine, NaCl, and polysorbate 20. For example, histidine
is at a concentration of about 20 mM to about 40 mM, NaCl
is at a concentration of about 120 mM to about 180 mM,
polysorbate 20 is at a concentration of about 0.005% to
about 0.05%, and the composition has pH of about 6 to about
7. In one embodiment, histidine is at a concentration of
about 30 mM, NaCl is at a concentration of about 150 mM,
polysorbate 20 is at a concentration of about 0.01% and the
composition has pH of about 6.0.
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[0017] In another embodiment, the anti-VFA-1 antibody
in the aqueous pharmaceutical composition is a monoclonal
antibody. In another embodiment, the anti-VFA-1 antibody
is a CDR-grafted antibody. In yet another embodiment, the
anti-VFA-1 antibody is a humanized antibody.

[0018] Inanother embodiment, the anti-VFA-1 antibody is
a humanized monoclonal antibody, such as SAN-300. In
another embodiment, the anti-VFA-1 antibody is a variant of
SAN-300. For example, in some embodiments, the light
chain variable region of the antibody has an amino acid
sequence that differs by one or more amino acid residues,
but not more than 2 amino acid residues, 3 amino acid
residues, 4 amino acid residues, 5 amino acid residues, or 6
amino acid residues of the light chain variable region of
SAN-300, and/or the heavy chain variable region has an
amino acid sequence that differs by one or more amino acid
residues, but not more than 2 amino acid residues, 3 amino
acid residues, 4 amino acid residues, 5 amino acid residues,
or 6 amino acid residues of the heavy chain variable region
of SAN-300. In some embodiments, some or all differences
are conservative changes.

[0019] In another embodiment, the anti-VFA-1 antibody
has one or both of a light chain variable region having the
amino acid sequence of SEQ ID NO:4 (FIG. 2A), and a
heavy chain variable region having the amino acid sequence
of SEQ ID NO:5 (FIG. 2B). In other embodiments, the
anti-VFA-1 antibody is a variant of one of these antibodies.
For example, in some embodiments, the light chain variable
region has an amino acid sequence that differs by one or
more amino acid residues, but not more than 2 amino acid
residues, 3 amino acid residues, 4 amino acid residues, 5
amino acid residues, 6 amino acid residues, 7 amino acid
residues, 8 amino acid residues, 9 amino acid residues or 10
amino acid residues from the sequence in SEQ ID NO:4,
and/or the heavy chain variable region has an amino acid
sequence that differs by one or more amino acid residues,
but not more than 2 amino acid residues, 3 amino acid
residues, 4 amino acid residues, 5 amino acid residues, 6
amino acid residues, 7 amino acid residues, 8 amino acid
residues, 9 amino acid residues or 10 amino acid residues as
defined by SEQ ID NO:5. In other embodiments, the light
chain variable region has an amino acid sequence that is
80%, 85%, 90% or 95% identical with the sequence of SEQ
ID NO:4, and/or the heavy chain variable region has an
amino acid sequence that is 80%, 85%, 90% or 95%
identical with the sequence of SEQ ID NO:5.

[0020] In yet another embodiment, the anti-VLLA-1 anti-
body has one or both of a light chain amino acid sequence
of SEQ ID NO: 1 (FIG. 3), and a heavy chain amino acid
sequence of SEQ ID NO:2 (FIG. 4). In other embodiments,
the VLLA-1 antibody is a variant of one of these antibodies.
For example, in some embodiments, the light chain of the
antibody has an amino acid sequence that differs by one or
more amino acid residues, but not more than 2 amino acid
residues, 3 amino acid residues, 4 amino acid residues, 5
amino acid residues, 6 amino acid residues, 7 amino acid
residues, 8 amino acid residues, 9 amino acid residues or 10
amino acid residues from the sequence of SEQ ID NO:1,
and/or the heavy chain of the antibody has an amino acid
sequence that differs by one or more amino acid residues,
but not more than 2 amino acid residues, 3 amino acid
residues, 4 amino acid residues, 5 amino acid residues, 6
amino acid residues, 7 amino acid residues, 8 amino acid
residues, 9 amino acid residues or 10 amino acid residues
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from the sequence of SEQ ID NO:2. In other embodiments,
the light chain of the antibody has an amino acid sequence
that is 80%, 85%, 90% or 95% identical with the sequence
of SEQ ID NO:1, and/or the heavy chain of the antibody has
an amino acid sequence that 80%, 85%, 90% or 95%
identical with the sequence of SEQ ID NO:2.

[0021] A first amino acid sequence “differs” or is “differ-
ent” or displays a “difference” as compared to a second
amino acid sequence when there is a difference in the
identity of an amino acid (for example, a substitution of a
different amino acid for an amino acid in SEQ ID NO:4 or
5 referred to above), or a deletion or insertion. A difference
can be, for example, in a framework region, a CDR, a hinge,
or a constant region. A difference can be internal or at the
end of a sequence of protein. In some embodiments, some or
all differences are conservative changes as compared to the
recited sequence.

[0022] hi another embodiment, the composition comprises
less than 20 mM citrate, and in another embodiment the
composition is substantially free of citrate. For example, the
level of citrate comprises less than 20 mM citrate, or the
level of citrate is such that it has no effect on a property
described herein, such as, injection site pain when embodi-
ments are administered to a subject.

[0023] In another embodiment, the aqueous pharmaceuti-
cal composition comprising an anti-VLA-1 antibody is
stable for at least 6 months, at least 12 months, at least 18
months, at least 24 months, at least 30 months, or at least 36
months or longer (for example, at least 1 year, at least 2
years, at least 3 years or longer). For example, the compo-
sition can be stable for at least 6 months, at least 12 months,
at least 18 months, at least 24 months, at least 30 months, at
least 36 months or longer (for example, at least 1 year, at
least 2 years, at least 3 years, or longer), at a temperature of
about 2° C. to about 8° C. (for example, about 4° C., about
5° C.). In one embodiment, the composition is stable for at
least 24 months (at least 2 years) at a temperature of about
2° C. to about 8° C. In another embodiment, the composition
is stable for at least 2 days, at least 3 days, at least 4 days,
at least 5 days, at least 6 days, or at least 7 days or longer
(for example, at least one week, or at least 12 days or at least
14 days or longer) at ambient temperature (about 20° C. to
about 30° C., such as about 25° C.).

[0024] In one embodiment, less than about 1%, less than
about 2%, less than about 5%, less than about 10%, or less
than about 15% of the antibody in the anti-VLA-1 antibody
composition has aggregated after a period of 6 months, 12
months, 18 months, 24 months, 30 months, or 36 months or
longer, such as after a period of 1 year, 2 years or 3 years or
longer. In another embodiment, less than about 1%, less than
about 2%, less than about 5%, less than about 10%, or less
than about 15% of the antibody in the anti-VLA-1 antibody
composition has fragmented after a period of 6 months, 12
months, 18 months, 24 months, 30 months, or 36 months or
longer, such as after a period of 1 year, 2 years, 3 years or
longer.

[0025] In certain embodiments, aggregation or protein
fragmentation is measured by dynamic light scattering
(DLS), size exclusion chromatography (SEC), color/clarity,
UV light scattering or size exclusion chromatography. In one
embodiment, aggregation is measured by DLS. DLS can be
performed by methods known those of ordinary skill in the
art such as those described, for example, in Nobbmann et al.,
“Dynamic Light Scattering as a Relative Tool for Assessing
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the Molecular Integrity and Stability of Monoclonal Anti-
bodies” Biotech, and Genetic Engineering Rev. 24:117-128,
2007. In another embodiment, aggregation is measured by
SEC. SEC can be performed by methods known to those of
ordinary skill in the art such as those described, for example,
in Skoog, D. A.; Principles of Instrumental Analysis, 6th ed.;
Thompson Brooks/Cole: Belmont, C A, 2006, Chapter 28.
[0026] In one embodiment, less than about 1%, less than
about 2%, less than about 5%, less than about 10%, less than
about 15% or less than about 20% of the antibody in the
aqueous pharmaceutical composition has undergone frag-
mentation after a period of 6 months, 12 months, 18 months,
24 months, 30 months, or 36 months or longer (for example,
after a period of 1 year, 2 years, 3 years or longer).
[0027] In one embodiment, less than about 1%, less than
about 2%, less than about 5%, less than about 10%, less than
about 15% or less than about 20% of the antibody in the
aqueous pharmaceutical composition has undergone deami-
dation after a period of 6 months, 12 months, 18 months, 24
months, 30 months, or 36 months or longer (for example,
after a period of 1 year, 2 years, 3 years or longer). In another
embodiment, deamidation is assayed by measuring protein
loss, such as by spectroscopy, for example, UV-Vis (“Ultra-
violet-visible”) spectroscopy. Use of UV-Vis spectroscopy is
reviewed in, for example, Schmid, “Biological Macromol-
ecules: UV-visible spectrophotometry” Encyclopedia of
Life Sciences, pp. 1-4, published online Apr. 19, 2001.
[0028] In one embodiment, anti-VLLA-1 antibody in the
aqueous pharmaceutical composition exhibits less than a
preselected level of aggregation when the formulation is
stored in a closed container at about 2° C. to about 8° C.,
such as at about 4° C., for a preselected period of time, such
as after storage for at least 30 days, at least 60 days, at least
90 days, at least 180 days, at least 1 year, at least 1.5 years,
at least 2 years, at least 2.5 years, at least 3 years or longer.
In another embodiment, anti-VL.A-1 antibody in the aqueous
pharmaceutical composition exhibits less than a preselected
level of protein loss due to aggregation when the formula-
tion is stored in a closed container at about 2° C. to about 8°
C., for example, at about 4° C., for a preselected period of
time. In one embodiment, the preselected level of protein
loss is less than about 40%, less than about 35%, less than
about 30%, less than about 20%, less than about 15%, less
than about 10%, less than about 8%, less than about 5%, less
than about 3%, less than about 1%, or less than about 0.5%.
In one embodiment, after 6 months, one year, two years or
three years, less than about 1%, less than about 2%, less than
about 5%, less than about 10%, less than about 15%, less
than about 20%, less than about 30%, less than about 35%,
or less than about 40% of the antibody in the formulation has
undergone aggregation.

[0029] Protein loss can be measured, for example, by
spectroscopy, such as by UV-Vis spectroscopy. In certain
embodiments, aggregation is measured by dynamic light
scattering (DLS), color/clarity, UV light scattering or size
exclusion chromatography.

[0030] In another embodiment, anti-VLLA-1 antibody in
the aqueous pharmaceutical composition exhibits less than a
preselected level of protein loss when the formulation is
subjected to a preselected number of freeze/thaw cycles, for
example, 2,3, 4,5, 6, 7, 8 or more freeze/thaw cycles. In one
embodiment, the preselected number of freeze/thaw cycles
is 5. A “freeze/thaw cycle” is a sequence comprising at least
one period in which the sample is a frozen solid followed by
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a period in which the samples is a liquid, or a sequence
comprising at least one period in which the sample is liquid
followed by a period in which the samples is a frozen solid.
The periods can be equal to, or longer than, for example, 5
minutes, 10 minutes, 15 minutes, 20 minutes, 30 minutes, 45
minutes, 60 minutes, or 120 minutes, 2 hours, 3 hours, 4
hours, 6 hours, 24 hours, 48 hours, or 3 days, 5 days, 10
days, or 20 days in length. The liquid and solid periods need
not be of the same length. The solid periods can be held at
0° C. or less, for example, —10° C., -20° C., -30° C., -40°
C., -60° C., or =80° C. The solid period can be at least, for
example, 2 hours, 3 hours, 4 hours, or more. The solid period
can be followed by thawing, for example, at 18° C., 20° C.,
23° C., or higher, until melted. The sample can remain
melted for 20 minutes, 30 minutes, one hour, or two hours
or longer, prior to freezing the sample again, to begin
another freez/thaw cycle. The sample can be stored in the
frozen state or in the melted state between freeze/thaw
cycles. In one embodiment, the preselected level of protein
loss following 2, 3, 4, 5, 6, 7, 8 or more freeze/thaw cycles
is, for example, less than about 40%, less than about 35%,
less than about 30%, less than about 20%, less than about
15%, less than about 10%, less than about 8%, less than
about 5%, less than about 3%, less than about 1%, or less
than about 0.5%. Protein loss can be measured, for example,
by UV-Vis spectroscopy.

[0031] In yet another embodiment, anti-VLA-1 antibody
in the aqueous pharmaceutical composition exhibits less
than a preselected level of protein loss when the formulation
is subjected to photo stress, such as when the composition is
stored in a closed container at 2° C. to 8° C., for example,
4° C., and exposed to 1.2 lux hours white light and then 200
W/nV UV energy. In one embodiment, the preselected level
of protein loss is less than about 40%, less than about 35%,
less than about 30%, less than about 20%, less than about
15%, less than about 10%, less than about 8%, less than
about 5%, less than about 3%, less than about 1%, or less
than about 0.5%. Protein loss can be measured, for example,
by UV-Vis spectroscopy.

[0032] In another embodiment, anti-VLA-1 antibody in
the aqueous pharmaceutical composition exhibits less than a
preselected level of protein loss when the formulation is
subjected to agitation, for example, shaking at 550 rpm, 600
rpm, 650 rpm, 700 rpm, 750 rpm, or faster, for a preselected
period of time, such as for 1 day, 2 days, 3 days, 4 days, 5
days or longer (for example, for 24 hours, 48 hours, 72
hours, 96 hours, 120 hours or longer at room temperature. In
one embodiment, the preselected level of protein loss is less
than about 40%, less than about 35%, less than about 30%,
less than about 20%, less than about 15%, less than about
10%, less than about 8%, less than about 5%, less than about
3%, less than about 2%, less than about 1.5%, less than
about 1%, less than about 0.5%, or less than about 0.25%.
Protein loss can be measured, for example, by UV-Vis
spectroscopy.

[0033] In one embodiment, anti-VLLA-1 antibody in the
aqueous pharmaceutical composition exhibits less than a
preselected level of protein loss when the formulation is
subjected to a preselected level of oxidation stress. The
preselected level of oxidation stress can be provided by the
presence of hydrogen peroxide at a final concentration of
0.04% (v/v) with incubation at 37° C. for a preselected
period of time, such as for 2 hours, 3 hours, 4 hours, 5 hours,
or 6 hours or longer. In one embodiment, the preselected
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level of protein loss is less than about 35%, less than about
30%, less than about 25%, less than about 20%, less than
about 15%, or less than about 10%. Protein loss can be
measured, for example, by UV-Vis spectroscopy.

[0034] In one embodiment, the anti-VLLA-1 antibody in
the aqueous pharmaceutical composition exhibits less than a
preselected level of protein loss when the formulation is
subjected to a preselected level of deamidation stress. The
preselected level of deamidation can be provided by raising
the pH of the composition, such as to a pH =9, such as in the
presence of Tris (tris(hydroxymethyl)aminomethane) buffer,
and then incubating the composition at about 25° C. for a
preselected period of time, such as for 2 days, 3 days, 4 days,
5 days, 6 days or longer. In one embodiment, the preselected
level of protein loss is less than about 20%, less than about
15%, less than about 10%, less than about 5%, less than
about 3%, or less than about 1%. Protein loss can be
measured, for example, by UV-Vis spectroscopy.

[0035] In one embodiment, the aqueous pharmaceutical
composition comprising an anti-VLA-1 antibody formula-
tion is for subcutaneous (SC) administration.

[0036] In one embodiment, the aqueous pharmaceutical
composition has a syringeability for patient self administra-
tion to a subcutaneous site. For example, the aqueous
composition, when disposed in a syringe suitable for sub-
cutaneous delivery can be expelled and thereby injected into
a subcutaneous site of the patient, using pressure sufficient
to depress the plunger for patient self administration. The
pressure, or “plunger force” can be, for example, equal to or
less than 4 lbs. In one embodiment, the plunger force will
allow delivery of a unit dosage in 10 seconds or less. In
another embodiment, about 1 mL of an aqueous pharma-
ceutical composition, disposed in a syringe having a needle
of a preselected gauge, can be expelled at a preselected rate
with a plunger force of no more than a preselected amount.
In another embodiment, about 2 mL of aqueous pharmaceu-
tical composition, disposed in a syringe having a needle of
a preselected gauge, can be expelled at a preselected rate
with a plunger force of no more than a preselected amount.
For example, about 1 ml. aqueous pharmaceutical compo-
sition, disposed in a syringe having a 25 gauge needle, a 27
guage needle, or a 30 guage needle can be expelled at 10
ml./minute with a plunger force of no more than 4 Ibs.

[0037] As used herein, a “unit dosage” is an amount
suitable for administration at one time. The unit dosage can
provide a therapeutically effective amount of anti-VLA-1
antibody, for example an amount of anti-VLLA-1 antibody to
relieve one or more symptoms of an inflammatory disorder,
such as one or more symptoms of arthritis or IBD.

[0038] In one embodiment, the aqueous pharmaceutical
composition comprising an anti-VLLA-1 antibody has a vis-
cosity suitable for subcutaneous delivery with a syringe,
such as a viscosity of less than 21 cP (centipoises), less than
18 cP, less than 15 cP, less than 14 cP, such as at 3 rpm, 5
rpm, 7 rpm, or 9 rpm. In one embodiment, the composition
has a viscosity of about 10 cP to about 20 cP, about 10 cP
to about 15 cP, about 10 cP to about 14 cP, or for example,
10 cPto 13 cP, at for example 3 rpm, 5 rpm, 7 rpm, or 9 rpm.

[0039] “Viscosity” is a measure of the resistance of a fluid
that is being deformed by either shear or tensile stress. A
thicker substance has higher resistance, and thus higher
viscosity, than a thinner substance.
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[0040] In one embodiment, the aqueous pharmaceutical
composition is for administration by a healthcare profes-
sional.

[0041] In one aspect, the invention features an aqueous
pharmaceutical composition comprising an anti-VLA-1
antibody comprising a light chain having the sequence of
SEQ ID NO: 1 and a heavy chain having the sequence of
SEQ ID NO:2; acetate at a concentration of about 10 mM to
about 50 mM; sorbitol at a concentration of about 180 mM
to about 275 mM; polysorbate 80 at 0.005% to 0.5%; and pH
of about 4.5 to pH of about 6.0. In one embodiment, the
antibody concentration is =100 mg/mlL. to about 225 mg/mlL.,
for example, about 120 mg/mlL. to about 210 mg/ml., about
140 mg/mL to about 200 mg/mL. In another embodiment,
the antibody is at a concentration of about 155 mg/mlL. to
about 195 mg/mL, about 160 mg/mL to about 190 mg/mlL.,
or about 170 mg/mL to about 180 mg/mL.. In some embodi-
ments, the antibody is at a concentration of about 160
mg/ml, about 165 mg/ml., about 175 mg/ml, about 180
mg/mL or about 190 mg/mL.

[0042] In one embodiment, the aqueous pharmaceutical
composition comprises acetate at a concentration of about
20 mM to about 40 mM, for example about 30 mM. In
another embodiment, the aqueous pharmaceutical composi-
tion contains sorbitol at a concentration of about 180 mM to
about 275 mM, for example, about 200 mM to about 240
mM. In one embodiment, the aqueous pharmaceutical com-
position contains sorbitol at a concentration of about 250
mM. In one embodiment, the aqueous pharmaceutical com-
position contains polysorbate 80 at a concentration of about
0.005% to about 0.05%, such as at about 0.01%. In yet
another embodiment, the aqueous pharmaceutical composi-
tion has a pH of about 5.5.

[0043] In one embodiment, the aqueous pharmaceutical
composition comprising an anti-VLA-1 antibody has an
osmolality of about 80 mOsm/kg to about 500 mOsm/kg, for
example, about 100 mOsnv/kg to about 450 mOsm/kg, about
150 mOsm/kg to about 400 mOsm/kg, about 200 mOsm/kg
to about 350 mOsnvkg, for example, about 280 mOsm/kg to
about 350 mOsm/kg, for example, about 300 mOsm/kg to
about 325 mOsm/kg. In one example, the aqueous pharma-
ceutical composition comprising an anti-VLA-1 antibody
has an osmolality of less than about 500 mOsm/kg, less than
about 455 mOsnv/kg, less than about 405 mOsm/kg, less
than about 355 mOsnv/kg, less than about 305 mOsm/kg, or
less than about 255 mOsm/kg.

[0044] In another embodiment, the aqueous pharmaceuti-
cal composition contains an anti-VLA-1 antibody compris-
ing a light chain having the sequence of SEQ ID NO:1 and
a heavy chain having the sequence of SEQ ID NO:2 at a
concentration of about 170 mg/mL to about 210 mg/mL. In
one embodiment, the composition also includes acetate at a
concentration of about 25 mM to about 35 mM, sorbitol at
a concentration of about 180 mM to about 275 mM, poly-
sorbate 80 at a concentration of about 0.005% to about
0.02%, and a pH of about 5.5.

[0045] In one embodiment, the aqueous pharmaceutical
composition includes an anti-VLA-1 antibody comprising a
light chain having the sequence of SEQ ID NO:1 and a
heavy chain having the sequence of SEQ ID NO:2 at a
concentration of about 185 mg/mL to about 195 mg/mL;
acetate at a concentration of about 30 mM; sorbitol at a
concentration of about 250 mM; polysorbate 80 at a con-
centration of about 0.01%; and a pH of about 5.5.
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[0046] In one embodiment, the aqueous pharmaceutical
composition comprises anti-VLA-1 antibody at a concen-
tration of about 190 mg/mL.

[0047] In one aspect, the invention features an aqueous
pharmaceutical composition comprising an anti-VLA-1
antibody comprising a light chain having the sequence of
SEQ ID NO: 1 and a heavy chain having the sequence of
SEQ ID NO:2; acetate at a concentration of about 10 mM to
about 50 mM; NaCl at a concentration of about 120 mM to
about 180 mM; polysorbate 80 at a concentration of about
0.005% to about 0.05%; and a pH of about 4.5 to about 6.0.
In one embodiment, the antibody is at a concentration of
=100 mg/mL to about 225 mg/ml,, for example, about 120
mg/mL to about 210 mg/mL., about 140 mg/mL to about 200
mg/mL. In another embodiment, the antibody is at concen-
tration of about 155 mg/ml. to about 195 mg/ml., about 160
mg/mL to about 190 mg/mL., or about 170 mg/mlL to about
180 mg/mL. In some embodiments, the antibody is at a
concentration of about 160 mg/ml., about 165 mg/mL, about
175 mg/mlL., about 180 mg/ml. or about 190 mg/mlL..
[0048] In one embodiment, the aqueous pharmaceutical
composition comprises acetate at a concentration of about
20 mM to about 40 mM, for example about 30 mM. In
another embodiment, the aqueous pharmaceutical composi-
tion contains NaCl at a concentration of about 130 mM to
about 170 mM, for example, about 140 mM to about 160
mM. In one embodiment, the aqueous pharmaceutical com-
position contains NaCl at a concentration of about 150 mM.
In one embodiment, the aqueous pharmaceutical composi-
tion contains polysorbate 80 at a concentration of about
0.005% to about 0.05%, such as at about 0.01%. In yet
another embodiment, the aqueous pharmaceutical composi-
tion has a pH of about 5.5.

[0049] In one embodiment, the aqueous pharmaceutical
composition comprising an anti-VLA-1 antibody has an
osmolality is 80 mOsm/kg to 350 mOsm/kg.

[0050] In another embodiment, the aqueous pharmaceuti-
cal composition contains an anti-VLA-1 antibody compris-
ing a light chain having the sequence of SEQ ID NO:1 and
a heavy chain having the sequence of SEQ ID NO:2 at a
concentration of about 170 mg/mL to about 210 mg/mL. In
one embodiment, the composition also includes acetate at a
concentration of about 25 mM to about 35 mM, NaCl at a
concentration of about 120 mM to about 180 mM, polysor-
bate 80 at a concentration of about 0.005% to about 0.02%,
and a pH of about 5.5.

[0051] In one embodiment, the aqueous pharmaceutical
composition includes an anti-VL.A-1 antibody comprising a
light chain having the sequence of SEQ ID NO:1 and a
heavy chain having the sequence of SEQ ID NO:2 at a
concentration of about 185 mg/ml. to about 195 mg/mL;
acetate at a concentration of about 30 mM; NaCl at a
concentration of about 150 mM; polysorbate 80 at about
0.01%; and a pH of about 5.5.

[0052] In one embodiment, the aqueous pharmaceutical
composition comprises anti-VLA-1 antibody at a concen-
tration of about 190 mg/mL.

[0053] In one aspect, the invention features an aqueous
pharmaceutical composition comprising an anti-VLA-1
antibody comprising a light chain having the sequence of
SEQ ID NO: 1 and a heavy chain having the sequence of
SEQ ID NO:2; histidine at a concentration of about 10 mM
to about 50 mM; sorbitol at a concentration of about 180
mM to about 300 mM; polysorbate 20 at a concentration of
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about 0.005% to about 0.05%; and a pH of about 5.5 to about
7.0. In one embodiment, the antibody is at a concentration
of 2100 mg/mL to about 225 mg/ml., for example, about
120 mg/mL to about 210 mg/mL., about 140 mg/mL to about
200 mg/mL. In another embodiment, the antibody is at a
concentration of about 155 mg/mL to about 195 mg/ml,
about 160 mg/mL to about 190 mg/mL., or about 170 mg/mL
to about 180 mg/mlL.. In some embodiments, the antibody is
at a concentration of about 160 mg/ml., about 165 mg/mlL.,
about 175 mg/mL, about 180 mg/mL or about 190 mg/mlL..
[0054] In one embodiment, the composition includes his-
tidine at a concentration of 20 mM to 40 mM, such as at a
concentration of about 30 mM. In another embodiment, the
composition comprises sorbitol at a concentration of 220
mM to 280 mM, for example, 240 mM to 260 mM, such as
about 250 mM. In another embodiment, the composition
comprises polysorbate 20 at a concentration of about
0.005% to 0.05%, such as about 0.01%. In another embodi-
ment, the composition has a pH of about 6.0, and in yet
another embodiment, the composition has an osmolality of
about 280 mOsnvkg to about 350 mOsm/kg.

[0055] In one embodiment, the aqueous pharmaceutical
composition includes an anti-VLA-1 antibody comprising a
light chain having the sequence of SEQ ID NO:1 and a
heavy chain having the sequence of SEQ ID NO:2 at a
concentration of about 160 mg/mL to about 200 mg/mL;
histidine at a concentration of about 25 mM to about 35 mM
histidine; sorbitol at a concentration of about 240 mM to
about 260 mM; polysorbate 20 at a concentration of about
0.005% to about 0.02%; and a pH of about 6.

[0056] In another embodiment, the composition includes
an anti-VLA-1 antibody comprising a light chain having the
sequence of SEQ ID NO: 1 and a heavy chain having the
sequence of SEQ ID NO:2 at a concentration of about 170
mg/mL to about 180 mg/ml; histidine at a concentration of
about 30 mM; sorbitol at a concentration of about 250 mM;
polysorbate 20 at a concentration of about 0.01%; and a pH
of about 6.

[0057] In one embodiment, the composition includes anti-
body at a concentration of about 180 mg/mlL..

[0058] In one aspect, the invention features an aqueous
pharmaceutical composition comprising an anti-VLA-1
antibody comprising a light chain having the sequence of
SEQ ID NO: 1 and a heavy chain having the sequence of
SEQ ID NO:2; histidine at a concentration of about 10 mM
to about 50 mM; NaCl at a concentration of about 120 mM
to about 180 mM; polysorbate 20 at a concentration of about
0.005% to about 0.05%; and a pH of about 5.5 to about 7.0.
In one embodiment, the antibody concentration is at a
concentration of NaCl 100 mg/mlL. to about 225 mg/mlL, for
example, about 120 mg/ml to about 210 mg/mlL., or about
140 mg/mL to about 200 mg/mL. In another embodiment,
the antibody concentration is about 155 mg/mL to about 195
mg/mL, about 160 mg/mL to about 190 mg/mlL., or about
170 mg/mL to about 180 mg/ml.. In some embodiments, the
antibody concentration is about 160 mg/ml., about 165
mg/ml, about 175 mg/ml, about 180 mg/ml. or 190
mg/mL.

[0059] In one embodiment, the composition includes his-
tidine at a concentration of about 20 mM to about 40 mM,
such as at a concentration of about 30 mM. In another
embodiment, the composition comprises NaCl at a concen-
tration of about 130 mM to about 170 mM, for example,
about 140 mM to about 160 mM, such as about 150 mM. In
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another embodiment, the composition comprises polysor-
bate 20 at a concentration of about 0.005% to about 0.05%,
such as about 0.01%. In another embodiment, the compo-
sition has a pH of about 6.0, and in yet another embodiment,
the composition has an osmolality of about 280 mOsm/kg to
about 350 mOsnvkg.

[0060] In one embodiment, the aqueous pharmaceutical
composition includes an anti-VL.A-1 antibody comprising a
light chain having the sequence of SEQ ID NO:1 and a
heavy chain having the sequence of SEQ ID NO:2 at a
concentration of about 160 mg/ml. to about 200 mg/mL;
histidine at a concentration of about 25 mM to about 35 mM
histidine; NaCl at a concentration of about 140 mM to about
160 mM; polysorbate 20 at a concentration of about 0.005%
to about 0.02%; and a pH of about 6.

[0061] In another embodiment, the composition includes
an anti-VLA-1 antibody comprising a light chain having the
sequence of SEQ ID NO: 1 and a heavy chain having the
sequence of SEQ ID NO:2 at a concentration of about 170
mg/mL to about 180 mg/ml; histidine at a concentration of
about 30 mM; NaCl at a concentration of about 150 mM;
polysorbate 20 at about 0.01%; and a pH of about 6.
[0062] In one embodiment, the composition includes anti-
body at a concentration of about 180 mg/mlL..

[0063] In one aspect, the invention features an aqueous
pharmaceutical composition containing an anti-VLA-1 anti-
body in an amount effective for treatment of inflammatory
disease; and means for delivering the effective amount of the
antibody in a formulation suitable for subcutaneous delivery.
[0064] In one aspect, the invention features a unit dosage
form of an aqueous pharmaceutical composition described
herein. In one embodiment, the composition includes about
200 mg of anti-VL.A-1 antibody. In another embodiment, the
composition includes an anti-VLLA-1 antibody at about 155
mg to about 165 mg, about 165 mg to about 175 mg, about
175 mg to about 185 mg, about 185 mg to about 195 mg,
about 195 mg to about 205 mg, about 205 mg to about 215
mg, or about 215 mg to about 225 mg. In one embodiment,
the composition includes anti-VL.A-1 antibody at about 160
mg to about 210 mg of antibody, for example, about 180 mg
or about 190 mg.

[0065] In one embodiment, the aqueous pharmaceutical
composition containing an anti-VLA-1 antibody, when
administered to a human will deliver about 2.0 mg antibody
per kg of body weight to about 4.0 mg antibody per kg of
body weight to the human.

[0066] In another embodiment, the aqueous pharmaceuti-
cal composition has a volume of about 0.25 mL to about 1.5
mL, such as about 0.5 mL, about 0.75 mL, or about 1.0 mL.
In one embodiment, a unit dose delivers an anti-VLA-1
antibody at about 80 mg to about 315 mg, such as about 100
mg, about 160 mg, about 180 mg, about 190 mg, about 210
mg, about 250 mg, or about 300 mg.

[0067] Inanother aspect, the invention features a unit dose
of an aqueous formulation of anti-VLA-1 antibody, where
administration of the unit dose will deliver an anti-VLA-1
antibody at about 0.03 mg per kg body weight to about 10
mg per kg body weight, about 0.03 mg per kg body weight
to about 6 mg per kg body weight, about 0.1 mg per kg body
weight to about 6 mg per kg body weight, about 0.3 mg per
kg body weight about 6 mg per kg body weight, about 0.3
mg per kg body weight to about 3 mg per kg body weight,
about 1 mg per kg body weight about 3 mg per kg body
weight, about 2.0 mg per kg body weight to about 4.0 mg per
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kg body weight. For example, administration of the unit
dose to a human will deliver about 2.1 mg/kg, about 2.2
mg/kg, about 2.3 mg/kg, about 2.5 mg/kg, about 2.8 mg/kg,
about 3.0 mg/kg, about 3.1 mg/kg, about 3.2 mg/kg, about
3.3 mg/kg, about 3.4 mgkg, or about 3.6 mg/kg.

[0068] In one aspect, the invention features a plurality of
unit dosage forms of an aqueous pharmaceutical composi-
tion described herein. In one embodiment, the plurality is
two.

[0069] In one embodiment, the plurality of unit dosage
forms, when taken together, comprise at least about 160 mg
anti-VLA-1 antibody, at least about 170 mg anti-VLA-1
antibody, at least about 180 mg anti-VIL.A-1 antibody, at least
about 190 mg anti-VLA-1 antibody, at least about 200 mg
anti-VLA-1 antibody, at least about 300 mg anti-VLA-1
antibody, at least about 400 mg anti-VL.A-1 antibody, at least
about 500 mg anti-VLA-1 antibody, at least about 600 mg
anti-VLA-1 antibody, at least about 700 mg anti-VLA-1
antibody, at least about 800 mg anti-VIL.A-1 antibody, at least
about 900 mg anti-VLLA-1 antibody, at least about 1000 mg
anti-VLA-1 antibody. In another embodiment, the plurality
of unit dosage forms, when taken together, comprise about
155 mg anti-VLA-1 antibody to about 165 mg anti-VLA-1
antibody, about 165 mg anti-VL.A-1 antibody to about 175
mg anti-VLA-1 antibody, about 175 mg anti-VLA-1 anti-
body to about 185 mg anti-VLA-1 antibody, about 185 mg
anti-VLA-1 antibody to about 195 mg anti-VLLA-1 antibody,
about 195 mg anti-VLLA-1 antibody to about 205 mg anti-
VLA-1 antibody, about 205 mg anti-VLA-1 antibody to
about 215 mg anti-VLA-1 antibody, about 215 mg anti-
VLA-1 antibody to about 225 mg anti-VLA-1 antibody. In
yet another embodiment, the plurality of unit dosage forms,
when taken together, include about 160 mg anti-VLA-1
antibody to about 210 mg anti-VLA-1 antibody, for
example, about 180 mg anti-VLA-1 antibody, or about 190
mg anti-VLA-1 antibody.

[0070] In one embodiment, the plurality of unit dosage
forms, when taken together, when administered to a human,
will deliver about 0.03 mg anti-VLA-1 antibody per kg of
body weight to about 10.0 mg anti-VLA-1 antibody per kg
body weight.

[0071] In one embodiment, each of the plurality of unit
dosage forms has a volume of about 0.25 mL to about 3 mL,
for example, about 1 mlL, about 1.5 ml, about 2 mL, or
about 2.5 mL.

[0072] In one embodiment, each dosage form can contain
an equal amount of antibody.

[0073] In one aspect, the invention features a kit compris-
ing a unit dosage form as described herein.

[0074] In one aspect, the invention features a container,
having disposed therein, an aqueous pharmaceutical com-
position described herein. In one embodiment, the container
has disposed therein, a unit dosage formulation as described
herein.

[0075] In one embodiment, the container is a delivery
device, such as a syringe. In another embodiment, the
container is suitable for subcutaneous administration.
[0076] In one aspect, the invention features a method of
administering an aqueous pharmaceutical composition
described herein by activating a delivery device, and then
administering the anti-VLLA-1 antibody disposed in the
delivery device to the patient.

[0077] In one embodiment, activating the device com-
prises one of more of removing the device from a packaging,
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removing a cover from the needle or orifice of the device, or
shaking the device. In another embodiment, activating the
device further includes inspecting the device for the pres-
ence of precipitate, colored material, or turbidity, or opal-
escence.

[0078] In one embodiment, the patient, for example, a
patient who has an inflammatory disorder, performs one or
both steps of administering the composition.

[0079] Inone embodiment the patient has arthritis, such as
rheumatoid arthritis; inflammatory bowel disease; lupus;
transplant rejection; or psoriasis.

[0080] The invention features methods that optimize pro-
vision of a liquid formulation of an anti-VLLA-1 antibody,
such as SAN-300, to a patient.

[0081] In one embodiment, the method allows for a
gradual increase in the concentration of the antibody pro-
vided. This allows ramp-up of antibody concentration and
can allow monitoring of the patient for tolerance, reactions
and the like as the concentration is increased. For example,
the method can start by providing SAN-300 to the patient at
one or more initial or relatively low concentrations followed
by providing SAN-300 to the patient at a final, higher
concentration. Exemplary formulations for the initial con-
centration will typically have an antibody concentration of
less than about 80%, less than about 70%, less than about
50%, less than about 30%, less than about 20% or less than
about 10% of the final higher concentration. Typical initial
concentrations can be, for example, about 20 mg/ml., about
30 mg/mlL, or about 40 mg/mL.. Typical final concentrations
will be, for example, about 150 mg/mlL to about 225 mg/mlL.,
for example, about 160 mg/mlL,, about 170 mg/mL, about
175 mg/mL, about 180 mg/mL., about 190 mg/mL., or about
200 mg/mL.. In some embodiments, the patient will receive
one, or a plurality of administrations at one or a plurality of
initial concentrations. For example, in one embodiment, the
patient will receive increasing concentrations over a number
of administrations. In some embodiments, the patient will
receive 2, 3, 4, 5, 6, 7, or 8 administrations at one or more
initial concentrations prior to reaching the final concentra-
tion. For example, the patient will receive one or more
administrations at a first initial concentration, and one or
more administrations at a second higher concentration. In
some embodiments, the patient is assessed after one or more
administrations for symptoms, including adverse symptoms.
In some embodiments, the patient is administered a formu-
lation having an increased concentration of SAN-300 only
after determining that the patient does not have an unac-
ceptable adverse reaction to the previous administration.
[0082] Inone embodiment, the anti-VLA-1 antibody com-
position is provided prepackaged in a container, which can
be, for example, a delivery device, such as a syringe.
[0083] In another aspect, the invention features a method
of instructing a patient in need of an anti-VLLA-1 antibody
therapy how to administer a formulation described herein.
The method includes (i) providing the patient with at least
one unit dose of a formulation of an anti-VLLA-1 antibody
described herein; and (ii) instructing the patient to self-
administer the at least one unit dose subcutaneously. Another
method included in the invention is a method of treatment
that includes (i) providing the patient with at least two unit
doses of a formulation of anti-VLA-1 antibody; and (ii)
instructing the patient to self-administer the unit doses
subcutaneously, for example, subcutaneously, one dose at a
time.
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[0084] In one embodiment, the patient has an inflamma-
tory, immune, or autoimmune disorder, such as an arthritic
disorder, such as rheumatoid arthritis, juvenile arthritis,
psoriatic arthritis, or ankylosing spondylitis; tissue or organ
graft rejection or graft-versus-host disease; acute CNS
injury, such as stroke or spinal cord injury; chronic renal
disease; allergy, such as allergic asthma; type 1 diabetes; an
inflammatory bowel disorder, such as Crohn’s disease or
ulcerative colitis; myasthenia gravis; fibromyalgia; an
inflammatory/immune skin disorder, such as psoriasis, vit-
iligo, dermatitis, or lichen planus; systemic lupus erythema-
tosus; Sjogren’s Syndrome; a hematological cancer, such as
multiple myeloma, leukemia, or lymphoma; a solid cancer,
such as a sarcoma or carcinoma, such as of the lung, breast,
prostate, or brain; or a fibrotic disorder, such as pulmonary
fibrosis, myelofibrosis, liver cirrhosis, mesangial prolifera-
tive glomerulonephritis, crescentic glomerulonephritis, dia-
betic nephropathy, or renal interstitial fibrosis.

[0085] In another aspect, the invention features a method
of treating a patient by administering to the patient a
composition containing an anti-VLA-1 antibody in a for-
mulation for subcutaneous administration, for example, a
composition as described herein. In one embodiment, the
patient has an inflammatory disorder, such as arthritis, for
example, rheumatoid arthritis (RA); an inflammatory bowel
disease; lupus; transplant rejection; psoriasis; fibrosis; or
Crohn’s disease. In another embodiment, the composition is
administered as a regimen, hi another embodiment, the
method further includes selecting a patient suitable for
treatment with the composition. A patient suitable for treat-
ment, for example, has demonstrated a sign or symptom
indicative of disease onset, such as a sign or symptom
indicative of RA. In yet another embodiment, the method
further includes administering to the patient a second thera-
peutic agent, such as an anti-inflammatory, an antihistamine,
an analgesic or a corticosteroid.

[0086] In one embodiment, the patient has rheumatoid
arthritis, and is selected on the basis that the patient has
demonstrated an inadequate response to a prior alternate
treatment for rheumatoid arthritis. A “prior alternate treat-
ment” refers to any treatment other than a treatment com-
prising an anti-VLA-1 antibody as described herein. The
prior alternate treatment for rheumatoid arthritis can be, for
example, a DMARD (Disease Modifying Antirheumatic
Drug) or a TNF-a (Tumor Necrosis Factor-ct) inhibitor. The
DMARD can be, for example, methotrexate, leflunomide,
sulfasalazine, or hydroxychloroquine. In one embodiment,
the TNL-a inhibitor is an antibody, such as infliximab,
adalimumab, certolizumab pegol, or golimumab; or a fusion
protein, such as etanercept. In another embodiment, the first
therapeutic agent is an inhibitor of VLA-2, such as an
anti-VLA-2 antibody, for example GBR 500.

[0087] In one embodiment, the method of treating a
patient further comprises administering to the patient a
second therapeutic agent, such as a corticosteroid, an anti-
inflammatory, an antihistamine or an analgesic, such as
acetaminophen.

[0088] In another embodiment, the second therapeutic
agent is a B cell-depleting agent, such as an anti-CD20
antibody, for example rituximab (Rituxan, Genentech, Inc.,
South San Lrancisco, Calif.; and IDEC Pharmaceutical, San
Diego, Calif.). In yet another embodiment, the second
therapeutic agent is an inhibitor of a Janus kinase (JAK)
family member or a Spleen tyrosine kinase (SYK) family
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member. JAK family members include JAK1, JAK2, JAK3
and TYK2, and SYK family members include SYK and
ZAP-70. In one embodiment, the second therapeutic agent is
an inhibitor of JAK3, such as the small molecule inhibitor
CP-690,550 (tofacitinib). In another embodiment, the sec-
ond therapeutic agent is a SYK inhibitor, such as the small
molecule inhibitor R406, or its prodrug R788.

[0089] In one embodiment, the patient has an inflamma-
tory bowel disease (IBD), and is selected on the basis that
the patient has demonstrated an inadequate response to a
prior alternate treatment for IBD. The prior alternate treat-
ment for IBD can be, for example, an inhibitor of an integrin,
such as MAdCAM-1 (Mucosal Vascular Addressin Cell
Adhesion Molecule-1, a4f7 integrin). The MAdCAM-1
inhibitor can be an anti-MAdCAM-1 antibody, such as
vedolizumab (MLN0002, Millennium Pharmaceuticals,
Cambridge, Mass.).

[0090] In another embodiment, a subject is treated with
one or more therapeutic agents prior to receiving an anti-
VLA-1 antibody therapy, such as an infusion of an anti-
VLA-1 therapy, such as to prevent or ameliorate adverse
reactions to the anti-VLA-1 administration, for example, to
prevent or ameliorate adverse events associated with infu-
sion of an anti-VLA-1 antibody. For example, in one
embodiment, pre-treatment includes administration of one
or more of an analgesic, such as acetaminophen, an antihis-
tamine, or a corticosteroid, such as methylprednisolone.

[0091] In one embodiment, the pretreatment is adminis-
tered 15 minutes to one hour or more, for example, 15
minutes, 30 minutes, 45 minutes, or one hour or more, prior
to administration of the anti-VLA-1 antibody, such as prior
to infusion of the anti-VLA-1 antibody.

[0092] In one embodiment, a subject, such as an RA
patient, is administered one or both of acetaminophen and an
antihistamine prior to administration of an anti-VLA-1 anti-
body, such as prior to infusion with an anti-VLLA-1 antibody.
In one embodiment, an RA patient is administered a corti-
costeroid (also called a glucocorticoid), such as methylpred-
nisolone, prior to treatment with an anti-VLA-1 antibody.

[0093] In one embodiment, the pretreatment is adminis-
tered at a dose of from about 50 mg per 75 kg human to
about 150 mg per 75 kg human. For example, the pretreat-
ment, such as methylprenisolone administration, is delivered
at a dose or from about 50 mg per 75 kg human, about 75
mg per 75 kg human, about 100 mg per 75 kg human, about
125 mg per 75 kg human, or about 150 mg per 75 kg human.

[0094] In another embodiment, the pretreatment is admin-
istered 15 minutes to one hour or more, for example, 15
minutes, 30 minutes, 45 minutes, or one hour or more prior
to administration of the anti-VLA-1 antibody, such as prior
to infusion of the anti-VLA-1 antibody.

[0095] The pretreatment can be administered, for
example, by intravenous delivery, such as by infusion.

[0096] In another aspect, the invention features a method
of evaluating a patient by determining if the patient meets a
preselected criterion, and if the patient meets the preselected
criterion approving, providing, prescribing, or administering
an anti-VLA-1 antibody formulation described herein to the
patient. In one embodiment, the preselected criterion is the
failure of the patient to adequately respond to a prior
alternate therapeutic treatment or regimen, such as for
treatment of RA. In another embodiment, the criterion is as
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described in co-owned application Ser. No. 61/498,263, filed
Jun. 17, 2011, which is hereby incorporated by reference in
its entirety.

[0097] In another aspect, the invention features a method
of instructing a recipient on the administration of a formu-
lation of SAN-300. The method includes instructing the
recipient, such as an end user, that the drug should be
administered to a patient subcutaneously. In some embodi-
ments, the end user is a patient, physician, retail or whole-
sale pharmacy, distributor, or pharmacy department at a
hospital, nursing home clinic or HMO (Health Maintenance
Organization).

[0098] In one aspect, the invention features a method of
making an aqueous composition comprising about =100
mg/mL to about 225 mg/ml. of an anti-VLA-1 antibody, for
example, an aqueous composition described herein, by com-
bining antibody, buffer, excipient, and a surfactant in pro-
portion to obtain an aqueous composition comprising =100
mg/mL to about 225 mg/ml. of the anti-VLA-1 antibody.
[0099] As used herein the term “excipient” is a pharma-
cologically inactive substance used as a carrier for the active
ingredients of a medication.

[0100] In one embodiment, the buffer is histidine, and in
another embodiment, the buffer is acetate. In another
embodiment, the excipient is sorbitol, and in another
embodiment, the excipient is sodium chloride. In yet another
embodiment, the surfactant is polysorbate 80, and in another
embodiment the surfactant is polysorbate 20. In one embodi-
ment the surfactant is polysorbate 80, and in another
embodiment the surfactant is polysorbate 20.

[0101] In another embodiment, the anti-VLA-1 antibody
comprises a light chain having the sequence of SEQ ID NO:
1 and a heavy chain having the sequence of SEQ ID NO:2.
[0102] In another aspect, a method of distributing a com-
position described herein is provided. The composition
contains a formulation of SAN-300 and is suitable for
subcutaneous administration. The method includes provid-
ing a recipient, such as an end user, with a package con-
taining sufficient unit dosages of the drug to treat a patient
for at least 6 months, at least 12 months, at least 24 months,
or at least 36 months. In some embodiments, the end user is
a patient, a physician, a retail or wholesale pharmacy, a
distributor, a pharmacy department at a hospital, a nursing
home clinic or an HMO.

[0103] In another aspect, the invention features a method
of evaluating the quality of a package or lot of packages of
a composition described herein containing an anti-VLA-1
antibody. The method includes, for example, evaluating
whether the package has expired. The expiration date is at
least 6 months, at least 12 months, at least 18 months, at least
24 months, at least 36 months, or at least 48 months, for
example, greater than 24 months or greater than 36 months,
from a preselected event, such as manufacturing, assaying,
or packaging. In some embodiments, a decision or step is
taken as a result of the analysis. For example, the antibody
in the package is used or discarded, classified, selected,
released or withheld, shipped, moved to a new location,
released into commerce, sold, or offered for sale, withdrawn
from commerce or no longer offered for sale, depending on
whether the product has expired.

[0104] In another aspect, the invention features a package
containing at least 2 unit doses of an aqueous composition
containing an anti-VLA-1 antibody. In one embodiment, all
of the unit doses contain the same amount of antibody, and
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in other embodiments, there are unit dosages of two or more
strengths, or two or more different formulations. For
example, different formulations can have different strengths
or release properties. In one embodiment, at least one dosage
contains anti-VLA-1 antibody at about 80 mg to about 315
mg, for example, about 100 mg, about 160 mg, about 180
mg, about 190 mg, about 210 mg, about 250 mg, about 300
mg, about 325 mg, about 350 mg, about 360 mg, about 400
mg, about 450 mg, or about 500 mg.

[0105] In another aspect, the invention includes a method
of instructing a recipient on the administration of an aqueous
formulation containing anti-VLLA-1 antibody. The method
includes instructing the recipient (for example, an end user,
patient, physician, retail or wholesale pharmacy, distributor,
or pharmacy department at a hospital, nursing home clinic or
HMO) that the antibody should be administered to a patient
prior to the expiration date. The expiration date is at least 6
months, at least 12 months, at least 18 months, at least 24
months, at least 36 months, or at least 48 months, for
example, greater than 18 months, greater than 24 months or
greater than 36 months, from a preselected event, such as a
manufacturing, assaying, or packaging event. In one
embodiment, the recipient also receives a supply of the
antibody, such as a supply of unit dosages of the antibody.
[0106] In another aspect, the invention features the use of
a method or system for distributing a formulation described
herein, monitoring or tracking the provision of a formulation
described herein to a pharmacy, infusion center, or patient,
monitoring one or more patients, selecting patients, or
compiling or reporting data on the use of a formulation
described herein.

[0107] In another aspect, the invention features a method
of analyzing a product or a process, such as a manufacturing
process. The method includes providing an aqueous formu-
lation of an anti-VLA-1 antibody composition, for example,
one made by a process described herein, and providing an
evaluation of the formulation by assessing a solution param-
eter, such as color (for example, colorless to slightly yellow,
or colorless to yellow), clarity (for example, clear to slightly
opalescent or clear to opalescent), or viscosity (for example,
about 5 cP to about 30 cP (for example, about 10 cP or about
20 cP) when measured at ambient temperature, such as at
about 20° C. to about 30° C., for example, about 25° C.). The
evaluation can include an assessment of one or more solu-
tion parameters. Optionally, a determination of whether the
solution parameter meets a preselected criteria is deter-
mined, for example, whether the preselected criteria is
present, or is present in a preselected range, is determined,
thereby analyzing the process.

[0108] In one embodiment, the invention includes a mea-
sure of the stability of the anti-VLLA-1 antibody formulation.
Stability of the antibody formulation can be measured, for
example, by aggregate formation, which is assayed, for
example, by size exclusion high pressure liquid chromatog-
raphy (HPLC), by color, clarity, or viscosity as described
herein. A formulation can be determined to be stable, and
therefore acceptable for further processing or distribution, if
the change in an assay parameter is less than about 10%, less
than about 5%, less than about 3%, less than about 2%, less
than about 1%, less than about 0.5%, less than about 0.05%,
or less than about 0.005% or less, over a pre-set period of
time, and optionally at a given temperature. In one embodi-
ment, a liquid anti-VLA-1 antibody formulation is stable for
1 day, 2 days, 3 days, 4 days, or 5 days or more at room
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temperature, such as at about 18° C., about 19° C., about 20°
C., about 21° C., about 22° C., about 23° C., about 24° C.,
or about 25° C.

[0109] In one embodiment, the method further includes
comparing the value determined with a reference value, to
thereby analyze the manufacturing process.

[0110] In one embodiment, the method further includes
maintaining the manufacturing process based, at least in
part, upon the analysis. In one embodiment, the method
further includes altering the manufacturing process based
upon the analysis.

[0111] In another embodiment the method includes evalu-
ating a process, such as a manufacturing process, of an
aqueous formulation of an anti-VL.A-1 antibody made by a
selected process, that includes making a determination about
the process based upon a method or analysis described
herein. In one embodiment, the method further includes
maintaining or altering the manufacturing process based, at
least in part, upon the method or analysis. Thus, in another
embodiment the party making the evaluation does not prac-
tice the method or analysis described herein but merely
relies on results which are obtained by a method or analysis
described herein.

[0112] In another embodiment the method includes com-
paring two or more preparations in a method of monitoring
or controlling batch-to-batch variation or to compare a
preparation to a reference standard.

[0113] In yet another embodiment, the method can further
include making a decision, such as a decision to classify,
select, accept or discard, release or withhold, process into a
drug product, ship, move to a different location, formulate,
label, package, release into commerce, sell or offer for sale
the preparation, based, at least in part, upon the determina-
tion.

[0114] In another aspect, the invention features a method
of storing, distributing, or using an anti-VLA-1 antibody
formulation, such as a SAN-300 formulation, described
herein. The method includes:

[0115] storing the formulation at a suitable temperature,
such as at 2° C. to 8° C.;

[0116] providing the formulation to a recipient, for
example, an end-user, such as for example, a patient or
healthcare provider;

[0117] instructing the recipient to store the formulation at
a suitable temperature, such as at 2° C. to 8° C.; and
[0118] after receipt by the recipient, storing the formula-
tion for up to 24 months, 36 months, or 48 months at the
suitable temperature, such as at 2° to 8° C.

[0119] In another aspect, the invention features a method
of complying with a regulatory requirement, such as a post
approval requirement of a regulatory agency, such as the
LDA. The method includes providing an evaluation of an
antibody formulation for a solution parameter, such as color
(for example, colorless to slightly yellow, or colorless to
yellow), clarity (for example, clear to slightly opalescent or
clear to opalescent), or viscosity (for example, about 5 cP to
about 30 cP when measured at ambient temperature, such as
at 20° C. to 30° C.). The post approval requirement can
include a measure of one more of the above parameters. The
method also includes, optionally, determining whether the
observed solution parameter meets a preselected criteria or
if the parameter is in a preselected range; optionally, memo-
rializing the value or result of the analysis, or communicat-
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ing with the agency, such as by transmitting the value or
result to the regulatory agency.

[0120] In another aspect, the invention features a method
of making a batch of an aqueous formulation of anti-VLA-1
antibody having a preselected property, for example, meet-
ing a release specification, label requirement, or compendial
requirement, for example, a property described herein. The
method includes providing a test antibody preparation; ana-
lyzing the test antibody preparation according to a method
described herein; determining if the test antibody prepara-
tion satisfies a preselected criteria, such as by having a
preselected relationship with a reference value, such as one
or more reference values disclosed herein, and selecting the
test antibody preparation to make a batch of product.
[0121] In another aspect, the invention features multiple
batches of an aqueous formulation of anti-VLA-1 antibody,
wherein one or more solution parameters (for example, a
value or solution parameter determined by a method
described herein), for each batch varies less than a prese-
lected range from a pre-selected desired reference value or
criteria, for example, a range or criteria described herein. In
some embodiments, one or more parameters for one or more
batches of an antibody formulation, is determined and a
batch or batches selected as a result of the determination.
Some embodiments include comparing the results of the
determination to a preselected value or criteria, such as a
reference standard. Other embodiments include adjusting
the dose of the batch to be administered, such as based on
the result of the determination of the value or parameter.
[0122] In another aspect, the invention features a method
of one or more of: providing a report to a report-receiving
entity, evaluating a sample of an aqueous formulation of
anti-VLA-1 antibody for compliance with a reference stan-
dard, such as an LDA requirement, seeking indication from
another party that a preparation of the anti-VLA-1 antibody
meets some predefined requirement, or submitting informa-
tion about a preparation of an anti-VLLA-1 antibody to
another party. Exemplary receiving entities or other parties
include a government, such as the U.S. federal government,
of a government agency, such as the LDA. The method
includes one or more (or all) of the following steps for
making and/or testing an aqueous formulation of anti-
VLA-1 antibody in a first country, such as the US; sending
at least an aliquot of the sample outside the first country, for
example, sending it outside the United States, to a second
country; preparing, or receiving, a report which includes
data about the structure of the preparation of the anti-VLA-1
antibody, for example, data related to a structure and/or
chain described herein, such as data generated by one or
more of the methods described herein; and providing said
report to a report recipient entity.

[0123] In one embodiment, the report-receiving entity can
determine if a predetermined requirement or reference value
is met by the data and, optionally, a response from the
report-receiving entity is received, such as by a manufac-
turer, distributor or seller of an aqueous formulation of an
anti-VLA-1 antibody. In one embodiment, upon receipt of
approval from the report recipient entity, the preparation of
anti-VLA-1 antibody is selected, packaged, or placed into
commerce.

[0124] In one aspect, the invention features a method of
evaluating the quality of a composition described herein,
where the method includes evaluating the composition for a
preselected parameter, and determining whether the value
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meets a preselected criteria. Responsive to the evaluation,
the composition can be classified, selected, accepted or
discarded, released or withheld, processed into a drug prod-
uct, shipped, moved to a different location, formulated,
labeled, packaged, released into commerce, or sold or
offered for sale. In another embodiment, the composition
evaluated is provided as a unit dosage form.

[0125] In one embodiment, the preselected parameter is
selected from aggregation, stability, color, clarity, viscosity,
or plunger force.

[0126] In one embodiment, the method includes providing
a comparison of the value determined for a parameter with
a reference value, or values, to thereby evaluate the sample.
The comparison can include, for example, determining if the
test value has a preselected relationship with the reference
value, for example, determining if it meets the reference
value. The value need not be a numerical value but can be
merely an indication of whether the subject entity is present.
[0127] In one embodiment, the method includes determin-
ing if a test value is equal to or greater than a reference value,
if it is less than or equal to a reference value, or if it falls
within a range (either inclusive or exclusive of one or both
endpoints).

[0128] In some embodiments, the test value, or an indi-
cation of whether the preselected relationship is met, can be
memorialized, such as in a computer readable record.
[0129] In some embodiments, a decision or step is taken,
for example, the sample is classified, selected, accepted or
discarded, released or withheld, processed into a drug prod-
uct, shipped, moved to a different location, formulated,
labeled, packaged, released into commerce, or sold or
offered for sale, depending on whether the preselected
relationship is met. For example, based on the result of the
determination, or upon comparison to a reference standard,
the batch from which the sample is taken can be processed,
such as just described.

[0130] In one aspect, the invention features a method of
evaluating an aqueous formulation of anti-VL.A-1 antibody.
The method includes receiving data with regard to the
presence or level of anti-VLLA-1 antibody; providing a
record which includes said data and optionally includes an
identifier for a batch of anti-VLA-1 antibody; submitting
said record to a decision-maker, for example, a government
agency, such as the FDA; optionally, receiving a communi-
cation from the decision maker; optionally, deciding
whether to release or market the batch of anti-VLA-1
antibody based on the communication from the decision
maker. In one embodiment, the method further includes
releasing the sample.

[0131] Exemplary formulations include the following: 1.
SAN-300 at a concentration of =100 mg/ml. to about 210
mg/mL, or about 180 mg/ml to about 200 mg/mlL, for
example, about 180 mg/mL;

[0132] histidine buffer at a concentration of about 1 mM to
about 100 mM, about 5 mM to about 50 mM, or about 5 mM
to about 40 mM, for example, about 30 mM;

[0133] sorbitol at a concentration of about 50 mM to about
300 mM, about 100 mM to about 290 mM, or about 200 mM
to about 280 mM, for example, about 250 mM;

[0134] polysorbate 20 at a concentration of about 0.001%
to about 0.1%, about 0.005% to about 0.08%, or about
0.008% to about 0.04%, for example, about 0.01%, and

[0135] pH of about 6.0;
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[0136] 2. SAN-300 at a concentration of =100 mg/mlL to
about 210 mg/mL or about 180 mg/mL. to about 200 mg/mlL.,
for example, about 190 mg/mL;

[0137] acetate buffer at a concentration of about 1 mM to
about 100 mM, about 5 mM to about 50 mM, or about 5 mM
to about 40 mM, for example, about 30 mM;

[0138] sorbitol at a concentration of about 50 mM to about
300 mM, about 100 mM to about 280 mM, or about 200 mM
to about 250 mM, for example, about 220 mM or about 250
mM;

[0139] polysorbate 80 at a concentration of about 0.001%
to about 0.1%, about 0.005% to about 0.08%, or about
0.008% to about 0.04%, for example, about 0.01%; and
[0140] pH of about 5.5;

[0141] 3. about 180 mg/ml. SAN-300; histidine buffer at
a concentration of about 1 mM to about 100 mM, about 5
mM to about 50 mM, or about 5 mM to about 40 mM, for
example, about 30 mM;

[0142] 250 mM sorbitol; 0.01% polysorbate 20; and pH6.
0;

[0143] 4. 190 mg/mL SAN-300;

[0144] acetate buffer at 1 mM to 100 mM, 5 mM to 50
mM, or 5 mM to 40 mM, for example, 30 mM;

[0145] about 220 mM sorbitol;

[0146] about 0.01% polysorbate 80, and pHS5.5;

[0147] 5. about 180 mg/ml. SAN-300;

[0148] about 30 mM histidine buffer;

[0149] sorbitol at a concentration of about 50 mM to about

300 mM, about 100 mM to about 290 mM, or about 200 mM
to about 280 mM, for example, about 250 mM;

[0150] about 0.01% polysorbate 20; and

[0151] pH6.0;

[0152] 6. about 190 mg/ml. SAN-300;

[0153] about 30 mM acetate buffer;

[0154] sorbitol at a concentration of about 50 mM to about

300 mM, about 100 mM to about 280 mM, or about 200 mM
to about 250 mM, for example, about 220 mM;

[0155] about 0.01% polysorbate 80; and

[0156] pHS.5;

[0157] 7. about 180 mg/ml. SAN-300;

[0158] about 30 mM histidine buffer;

[0159] about 250 mM sorbitol;

[0160] polysorbate 20 at a concentration of about 0.001%

to about 0.1%, about 0.005% to about 0.08%, or about
0.008% to about 0.04%, for example, about 0.01%, and

[0161] pH6.0;

[0162] 8. about 190 mg/ml. SAN-300;

[0163] about 30 mM acetate buffer;

[0164] about 220 mM sorbitol;

[0165] polysorbate 80 at about 0.001% to about 0.1%,

about 0.005% to about 0.08%, or about 0.008% to about
0.04%, for example, about 0.01%, and

[0166] pHS5.5;

[0167] 9. SAN-300 at a concentration of about 160 mg/mL.
to about 210 mg/ml, or about 180 mg/ml. to about 200
mg/mL, for example, about 180 mg/mL;

[0168] about 30 mM histidine buffer;

[0169] about 250 mM sorbitol; about 0.01% polysorbate
20,

[0170] pHO6.0;

[0171] 10. SAN-300 at a concentration of about 160

mg/mL to about 210 mg/mL or about 180 mg/mlL to about
200 mg/ml,, for example, about 190 mg/mlL;
[0172] about 30 mM acetate buffer;
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[0173]
[0174]
[0175]
[0176]
[0177]
[0178]
[0179]
[0180]
[0181]
[0182]
[0183]
[0184]

about 220 mM sorbitol;

about 0.01% polysorbate 80; and

pHS.5;

11. about 180 mg/mL. SAN-300;

about 30 mM histidine buffer;

about 250 mM sorbitol;

about 0.01% polysorbate 20; and

pH6.0;

12. about 190 mg/mL. SAN-300;

about 30 mM acetate buffer;

about 220 mM sorbitol;

about 0.01% polysorbate 80, and

[0185] pHS5.5.

[0186] 13. SAN-300 at a concentration of 2100 mg/mL to
about 210 mg/ml, or about 180 mg/ml. to about 200
mg/mL, for example, about 180 mg/mL;

[0187] histidine buffer at about 1 mM to about 100 mM,
about 5 mM to about 50 mM, or about 5 mM to about 40
mM, for example, about 30 mM;

[0188] NaCl at a concentration of about 50 mM to about
300 mM, about 100 mM to about 200 mM, or about 140 mM
to about 160 mM, for example, about 150 mM;

[0189] polysorbate 20 at a concentration of about 0.001%
to about 0.1%, about 0.005% to about 0.08%, or about
0.008% to about 0.04%, for example, about 0.01%, and
pH6.0;

[0190] 14. SAN-300 at a concentration of 2100 mg/mL to
about 210 mg/mL or about 180 mg/mlL. to about 200 mg/mlL.,
for example, about 190 mg/mL;

[0191] acetate buffer at a concentration of about 1 mM to
about 100 mM, about 5 mM to about 50 mM, or about 5 mM
to about 40 mM, for example, about 30 mM;

[0192] NaCl at a concentration of about 50 mM to about
300 mM, about 100 mM to about 200 mM, or about 140 mM
to about 160 mM, for example, about 150 mM;

[0193] polysorbate 80 at a concentration of about 0.001%
to about 0.1%, about 0.005% to about 0.08%, or about
0.008% to about 0.04%, for example, about 0.01%, and
[0194] pHS5.5;

[0195] 15. about 180 mg/ml SAN-300;

[0196] histidine buffer at a concentration of about 1 mM to
about 100 mM, about 5 mM to about 50 mM, or about 5 mM
to about 40 mM, for example, about 30 mM;

[0197] about 150 mM NaCl;

[0198] about 0.01% polysorbate 20, and pH6.0;

[0199] 16. about 190 mg/ml SAN-300;

[0200] acetate buffer at a concentration of about 1 mM to
about 100 mM, about 5 mM to about 50 mM, or about 5 mM
to about 40 mM, for example, about 30 mM;

[0201] about 150 mM NaCl; about 0.01% polysorbate 80,
and
[0202]
[0203]

pHS.5;

17. about 180 mg/ml. SAN-300;

[0204] about 30 mM histidine buffer;

[0205] NaCl at a concentration of about 50 mM to about
300 mM, about 100 mM to about 200 mM, or about 140 mM
to about 160 mM, for example, about 150 mM;

[0206] about 0.01% polysorbate 20; and

[0207] pHO6.0;

[0208] 18. about 190 mg/ml SAN-300;

[0209] about 30 mM acetate buffer;
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[0210] NaCl at a concentration of about 50 mM to about
300 mM, about 100 mM to about 200 mM, or about 140 mM
to about 160 mM, for example, about 150 mM; about 0.01%
polysorbate 80; and

[0211] pHS5.5;

[0212] 19. about 180 mg/ml. SAN-300;

[0213] about 30 mM histidine buffer;

[0214] about 150 mM NaCl; polysorbate 20 at a concen-
tration of about 0.001% to about 0.1%, about 0.005% to
about 0.08%, or about 0.008% to about 0.04%, for example,
about 0.01%, and

[0215] pH6.0;

[0216] 20. about 190 mg/ml. SAN-300;

[0217] about 30 mM acetate buffer;

[0218] about 150 mM NaCl;

[0219] polysorbate 80 at a concentration of about 0.001%
to about 0.1%, about 0.005% to about 0.08%, or about
0.008% to about 0.04%, for example, about 0.01%, and
[0220] pHS5.5;

[0221] 21. SAN-300 at a concentration of about 160
mg/mL to about 210 mg/mL., or about 180 mg/mlL to about
200 mg/ml., for example, about 180 mg/mlL;

[0222] about 30 mM histidine buffer; about 150 mM
NaCl,;
[0223] about 0.01% polysorbate 20;

[0224] pH6.0;

[0225] 22. SAN-300 at a concentration about 160 mg/mlL.
to about 210 mg/ml or about 180 mg/ml to about 200
mg/mL, for example, about 190 mg/ml;

[0226] about 30 mM acetate buffer; about 150 mM NaCl;
[0227] about 0.01% polysorbate 80; and

[0228] pHS5.5;

[0229] 23. about 180 mg/ml. SAN-300;

[0230] about 30 mM histidine buffer;

[0231] about 150 mM NaCl;

[0232] about 0.01% polysorbate 20; and

[0233] pH6.0;

[0234] 24. about 190 mg/ml. SAN-300;

[0235] about 30 mM acetate buffer;

[0236] about 150 mM NaCl;

[0237] about 0.01% polysorbate 80 and

[0238] pHS5.5.

[0239] In some embodiments, any of the above formula-
tions 1 to 24 can be essentially free of an amino acid, such
as arginine.

[0240] Methods and compositions disclosed herein can be
used where the presence, distribution, or amount, of one or
more structures in the mixture may possess or impinge on
the biological activity. The methods are also useful from a
structure-activity prospective, to evaluate or ensure biologi-
cal equivalence.

[0241] An “anti-VLA-1 antibody formulation” as used
herein, refers to an aqueous formulation containing an
anti-VLA-1 antibody, such as SAN-300, at a concentration
of =100 mg/ml. to about 225 mg/mlL., for example, about 110
mg/ml, about 120 mg/ml,, about 130 mg/ml, about 140
mg/ml, about 150 mg/ml, about 160 mg/ml, about 170
mg/ml, about 180 mg/ml., about 190 mg/ml, about 200
mg/mL, about 205 mg/ml,, about 210 mg/mL, about 215
mg/mL, about 220 mg/mlL..

[0242] “Suitable for subcutaneous administration” means
that a composition, provided, e.g., as unit dosage, provides
antibody at a concentration sufficient to allow a therapeutic
effect from an amount, typically from about 0.5 mL to about
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3 ml,, that can be delivered by subcutaneous injection. It
may be free of components, such as citrate, that cause
unwanted injection site symptoms, such as burning or sting-
ing.

[0243] The term “treating” refers to administering a
therapy in an amount, manner, and/or mode effective to
improve a condition, symptom, or parameter associated with
a disorder or to prevent progression of a disorder, to either
a statistically significant degree or to a degree detectable to
one skilled in the art. An effective amount, manner, or mode
can vary depending on the subject and may be tailored to the
subject.

[0244] A “stable” formulation of anti-VLA-1 antibody
exhibits little or no signs of any one or more of aggregation,
precipitation, fragmentation, deamidation, oxidation, dena-
turation, size modification, chemical alteration, or change in
biological activity, such as the ability to bind VLA-1, over
a predetermined period of time. The predetermined period of
time can be, for example, equal to or more than 4 days, 10
days, 14 days, 21 days, 30 days or longer, such as for 6
months, 12 months, 24 months, 36 months, 1 year, 2 years,
3 years, for example, when stored under suitable conditions.
Exemplary suitable conditions include, for example, a tem-
perature of about 2° C. to about 8° C., for example, at about
4° C., in darkness, in a closed container. In one embodiment,
the container is the same type that the composition will be
provided to the end user. In another embodiment, a stable
formulation will meet manufacturer or regulatory (such as
Lood and Drug Administration (LDA), or a foreign coun-
terpart to the LDA) release or package label or insert
requirements, such as for the times and conditions men-
tioned above. For example, in one embodiment, less than
about 1%, less than about 2%, less than about 5%, less than
about 10%, or less than about 15% of the composition is
aggregated, fragmented, or oxidized at the end of the pre-
determined period or otherwise at the time of evaluation for
stability. Aggregation, precipitation, and/or denaturation can
be assessed by known methods, such as visual examination
of color and/or clarity, or by UV light scattering, size
exclusion chromatography, dynamic light scattering (DLS),
or differential scanning calorimetry (DSC). The ability of the
protein to retain its biological activity can be assessed by
detecting and quantifying chemically altered forms of the
antibody. Size modification, such as clipping, can be evalu-
ated using size exclusion chromatography, SDS-PAGE and/
or matrix-assisted laser desorption ionization/time-of-flight
mass spectrometry (MALDLTOL MS), or peptide mapping
of endoproteinase-treated antibody, for example. Other
types of chemical alteration include charge alteration, such
as that may occur as a result of deamidation, can be
evaluated by ion-exchange chromatography, for example.
An antibody “retains its biological activity” in a pharma-
ceutical formulation, if the biological activity of the anti-
body at a given time is within about 1%, about 2%, about
5%, about 10%, or about 15% of the biological activity
exhibited at the time the pharmaceutical formulation was
prepared as determined, for example, in an antigen binding
assay.

[0245] “Aggregation” as used herein, refers to the forma-
tion of insoluble structures from completely or partially
unfolded polypeptides, such as anti-VLLA-1 antibodies.
“Lragmentation” as used herein, refers to partially degraded
proteins, such as anti-VLA-1 antibodies. “Deamidation”
refers to the removal of an amide group from a polypeptide,
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such as an anti-VLA-1 antibody. Deamidation typically
occurs at glutaminyl or asparaginyl amino acid residues, and
can cause structural changes in the protein that affect protein
function, such as binding affinity for a VL A-1 ligand.
[0246] As used herein, “syringeability” refers to the suit-
ability of a composition for delivery with a syringe. One
component of syringeability is the ability of a composition,
such as an anti-VLA-1 antibody composition, to be expelled
from a syringe, such as by a patient for self-administration,
or by a health-care provider. Self-administration by the
patient can be, for example, by subcutaneous administration.
The pressure, or “plunger force” can be, for example, such
that a patient, for example, an elderly or weak patient, can
self administer the composition, hi embodiments the plunger
force is equal to or less than 4 lbs.

[0247] In one embodiment, the plunger force will allow
delivery of a unit dosage in 10 seconds or less. In another
embodiment, about 1 ml. of an aqueous pharmaceutical
composition, disposed in a syringe having a needle of a
preselected gauge, can be expelled at a preselected rate with
a plunger force of no more than a preselected amount. In
another embodiment, about 2 m[. of aqueous pharmaceutical
composition, disposed in a syringe having a needle of a
preselected gauge, can be expelled at a preselected rate with
a plunger force of no more than a preselected amount. For
example, about 1 mL aqueous pharmaceutical composition,
disposed in a syringe having a 25 gauge needle, a 27 guage
needle, or a 30 guage needle can be expelled at 10 mL/min-
ute with a plunger force of no more than 4 lbs.

[0248] In one embodiment, a suitable plunger force, such
as a force equal to or less than 4 1bs, will allow delivery of
a unit dosage within a preselected time period, such as in 10
seconds or less.

[0249] Syringeability also refers to the ability of the
protein to survive passage though a needle without frag-
menting by more than about 1%, more than about 2%, more
than about 5%, more than about 10% or more than about
15%.

[0250] An “anti-VLA-1 antibody” refers to an antibody
that binds to a VLLA-1 integrin, such as to the al subunit of
the VL A-1 integrin, and at least partially inhibits an activity
of VLA-1, particularly a binding activity of a VL A-1 inte-
grin or a signaling activity, such as the ability to transduce
a VLA-1 mediated signal. For example, an anti-VLA-1
antibody may inhibit binding of VLLA-1 to a cognate ligand
of VLA-1, for example, an extracellular matrix component,
such as collagen, for example, collagen I or collagen IV, or
laminin. An anti-VLA-1 antibody may bind to either the ol
subunit or the f1 subunit, or to both. In one embodiment, the
antibody binds an epitope on the I domain of al. An
anti-VLA-1 antibody may bind to VLA-1 with a K, of less
than about 107°, less than 1077, less than about 107, less
than about 107°, less than about 1071°, or less than about
107 M. VLA-1 is also known as c.1/B1 and CD49a/CD29.
[0251] As used herein, the term “antibody” refers to a
protein that includes at least one immunoglobulin variable
region, such as an amino acid sequence that provides an
immunoglobulin variable domain or immunoglobulin vari-
able domain sequence. For example, an antibody can include
a heavy (H) chain variable region (abbreviated herein as
VH), and a light (L) chain variable region (abbreviated
herein as VL). In another example, an antibody includes two
heavy (H) chain variable regions and two light (I) chain
variable regions. The term “antibody” encompasses antigen-
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binding fragments of antibodies (such as single chain anti-
bodies, Lab fragments, [.(ab'), fragments, Fd fragments, Fv
fragments, and dAb fragments) as well as complete anti-
bodies, for example, intact immunoglobulins of types IgA,
IgG, IgE, IgD, IgM (as well as subtypes thereof). The light
chains of the immunoglobulin may be of types kappa or
lambda. In one embodiment, the antibody is glycosylated.
An antibody can be functional for antibody dependent
cytotoxicity and/or complement-mediated cytotoxicity, or
may be non-functional for one or both of these activities.
[0252] An immunoglobulin variable domain sequence is
an amino acid sequence that can form the structure of an
immunoglobulin variable domain. For example, the
sequence may include all or part of the amino acid sequence
of a naturally-occurring variable domain. For example, the
sequence may omit one, two or more N- or C-terminal
amino acids, internal amino acids, may include one or more
insertions or additional terminal amino acids, or may include
other alterations. In one embodiment, a polypeptide that
includes an immunoglobulin variable domain sequence can
associate with another immunoglobulin variable domain
sequence to form a target binding structure (or “antigen
binding site), for example, a structure that interacts with
VLA-IL.

[0253] The VH and VL regions can be further subdivided
into regions of hypervariability, termed “complementarity
determining regions” (“CDR”), interspersed with regions
that are more conserved, termed “framework regions” (FR).
The extent of the FRs and CDRs has been precisely defined
(see, Kabat, E. A, et al. (1991) Sequences of Proteins of
Immunological Interest, Fifih Edition, U.S. Department of
Health and Human Services, NIH Publication No. 91-3242;
and Chothia, C. et al. (1987) J. Mol. Biol. 196:901-917).
Kabat definitions are used herein. Each VH and VL is
typically composed of three CDRs and four FRs, arranged
from amino-terminus to carboxyl-terminus in the following
order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4.

[0254] The VH or VL chain of the antibody can further
include all or part of a heavy or light chain constant region,
to thereby form a heavy or light immunoglobulin chain,
respectively. In one embodiment, the antibody is a tetramer
of two heavy immunoglobulin chains and two light immu-
noglobulin chains. The heavy and light immunoglobulin
chains can be connected by disulfide bonds. The heavy chain
constant region typically includes three constant domains,
CHI, CH2 and CH3. The light chain constant region typi-
cally includes a CL. domain. The variable region of the heavy
and light chains contains a binding domain that interacts
with an antigen. The constant regions of the antibodies
typically mediate the binding of the antibody to host tissues
or factors, including various cells of the immune system
(such as effector cells) and the first component (Clq) of the
classical complement system.

[0255] One or more regions of an antibody can be human,
effectively human, or humanized. For example, one or more
of the variable regions can be human or effectively human.
For example, one or more of the CDRs, such as HC CDR1,
HC

[0256] CDR2, HC CDR3, LC CDR1, LC CDR2, and L.C
CDR3, can be human (HC, heavy chain; L.C, light chain). In
one embodiment, each of the light chain CDRs can be
human. In one embodiment, HC CDR3 is human. One or
more of the framework regions can be human, such as LR1,
LR2, LR3, and/or LR4 of the HC or LC. In one embodiment,
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all the framework regions are human, for example, derived
from a human somatic cell, such as a hematopoietic cell that
produces immunoglobulins or a non-hematopoietic cell. In
one embodiment, the human sequences are germline
sequences, for example, encoded by a germline nucleic acid.
One or more of the constant regions can be human, effec-
tively human, or humanized. In another embodiment, at least
about 70%, at least about 75%, at least about 80%, at least
about 85%, at least about 90%, at least about 92%, at least
about 95%, or at least about 98% of the framework regions,
such as LR1, LR2, and L.R3, collectively, or LR1, LR2, LR3,
and LR4, collectively, or the entire antibody can be human,
effectively human, or humanized. For example, LR1, LR2,
and LR3 collectively can be at least about 70%, at least
about 75%, at least about 80%, at least about 85%, at least
about 90%, at least about 92%, at least about 95%, at least
about 98%, or at least about 99% identical to a human
sequence encoded by a human germline segment.

[0257] An effectively human immunoglobulin variable
region is an immunoglobulin variable region that includes a
sufficient number of human framework amino acid positions
such that the immunoglobulin variable region does not elicit
an immunogenic response in a normal human. An “effec-
tively human” antibody is an antibody that includes a
sufficient number of human amino acid positions such that
the antibody does not elicit an immunogenic response in a
normal human.

[0258] A humanized immunoglobulin variable region is an
immunoglobulin variable region that is modified such that
the modified form elicits less of an immune response in a
human than does the non-modified form. For example, a
humanized immunoglobulin variable region can be modified
to include a sufficient number of human framework amino
acid positions such that the immunoglobulin variable region
does not elicit an immunogenic response in a normal human.
Descriptions of humanized immunoglobulins include, for
example, U.S. Pat. Nos. 6,407,213 and 5,693,762. In some
embodiments, a humanized immunoglobulin includes a non-
human amino acid at one or more framework amino acid
positions.

[0259] All or part of an antibody can be encoded by an
immunoglobulin gene or a segment thereof. Exemplary
human immunoglobulin genes include the kappa, lambda, a
(IgAl and IgA2), gamma (IgG1, IgG2, 1gG3, IgG4), delta,
epsilon and mu constant region genes, as well as the myriad
immunoglobulin variable region genes. Full-length immu-
noglobulin “light chains” (about 25 Kd or 214 amino acids)
are encoded by a variable region gene at the NH2-terminus
(about 110 amino acids) and a kappa or lambda constant
region gene at the COOH-terminus. Full-length immuno-
globulin “heavy chains” (about 50 Kd or 446 amino acids)
are similarly encoded by a variable region gene (about 116
amino acids) and one of the other aforementioned constant
region genes, such as gamma (encoding about 330 amino
acids).

[0260] The term “antigen-binding fragment” of a full
length antibody refers to one or more fragments of a
full-length antibody that retain the ability to specifically bind
to a target of interest, such as VLLA-1. Examples of binding
fragments encompassed within the term antigen-binding
fragment of a full length antibody include (i) a Fab fragment,
a monovalent fragment consisting of the VL, VH, CL and
CHI domains; (ii) a F(ab')2 fragment, a bivalent fragment
including two Fab fragments linked by a disulfide bridge at
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the hinge region; (iii) a Fd fragment consisting of the VH
and CHI domains; (iv) a Fv fragment consisting of the VL.
and VH domains of a single arm of an antibody, (v) a dAb
fragment (Ward et al., (1989) Nature 341:544-546), which
consists of a VH domain; and (vi) an isolated complemen-
tarity determining region (CDR) that retains functionality.
Furthermore, although the two domains of the Fv fragment,
VL and VH, are coded for by separate genes, they can be
joined, using recombinant methods, by a synthetic linker
that enables them to be made as a single protein chain in
which the VL and VH regions pair to form monovalent
molecules known as single chain Fv (scFv). See for
example, Bird et al. (1988) Science 242:423-426; and Hus-
ton et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883.
[0261] Calculations of homology or sequence identity
between two sequences (the terms are used interchangeably
herein) are performed as follows. The sequences are aligned
for optimal comparison purposes (for example, gaps can be
introduced in one or both of a first and a second amino acid
or nucleic acid sequence for optimal alignment and non-
homologous sequences can be disregarded for comparison
purposes). The optimal alignment is determined as the best
score using the GAP program in the GCG software package
with a Blossum 62 scoring matrix with a gap penalty of 12,
a gap extend penalty of 4, and a frameshift gap penalty of 5.
The amino acid residues or nucleotides at corresponding
amino acid positions or nucleotide positions are then com-
pared. When a position in the first sequence is occupied by
the same amino acid residue or nucleotide as the correspond-
ing position in the second sequence, then the molecules are
identical at that position (as used herein amino acid or
nucleic acid “identity” is equivalent to amino acid or nucleic
acid “homology”). The percent identity between the two
sequences is a function of the number of identical positions
shared by the sequences.
[0262] Guidance for performing hybridization reactions
can be found in Current Protocols in Molecular Biology,
John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6, which is
incorporated by reference. Aqueous and nonaqueous meth-
ods are described in that reference and either can be used.
High stringency hybridization conditions include hybridiza-
tion in 6xSSC at about 45° C., followed by one or more
washes in 0.2xSSC, 0.1% SDS at 65° C., or substantially
similar conditions.
[0263] Certain advantages are provided by embodiments
of the invention. In some cases, it is difficult to make high
concentration formulations of proteins, such as antibodies,
for use in pharmaceutical compositions. Methods of prepar-
ing such formulations are presented herein. Pharmaceutical
compositions containing high concentrations of protein,
such as anti-VLLA-1 antibody, can be useful for administra-
tion over a shorter time frame. A formulation of, for
example, anti-VLA-1 antibody, can also be administered by
simplified methods (for example, subcutaneously).
[0264] In one aspect, the disclosure provides an aqueous
pharmaceutical composition comprising
[0265] (a) 150 to 210 mg/mL, 155 to 205 mg/mL, 160
to 200 mg/mL, or 165 to 190 mg/mL. of an anti-VLA-1
antibody having a light chain sequence described
herein, e.g., a sequence of SEQ ID NO:1 or a sequence
that differs from SEQ ID NO: 1 by at least one but not
more than 2, 3, 4, 5, 6, 7, 9, or 10 amino acid residues;
and a heavy chain sequence described herein, e.g., a
sequence of SEQ ID NO:2 or a sequence that differs
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from SEQ ID NO:2 by at least one but not more than
2,3,4,5,6,7,9, or 10 amino acid residues;

[0266] (b) 25 to 35 mM acetate or 25 to 35 mM
histidine;

[0267] (c) 170 to 288 mM sorbitol; and

[0268] (d) 0.008 to 0.012% polysorbate, e.g., polysor-

bate 20 or polysorbate 80;
wherein the aqueous pharmaceutical composition has a pH
of 5to 7.
[0269] In one embodiment, the aqueous pharmaceutical
composition comprises
[0270] (a) 150 to 210 mg/mL of an anti-VLA-1 anti-
body having a light chain sequence of SEQ ID NO: 1
and a heavy chain sequence of SEQ ID NO:2;

[0271] (b) 25 to 35 mM acetate or 25 to 35 mM
histidine;

[0272] (c) 170 to 288 mM sorbitol; and

[0273] (d) 0.008 to 0.012% polysorbate, wherein the

polysorbate is polysorbate 20 or polysorbate 80;
wherein the aqueous pharmaceutical composition has a pH
of 5 to 7. In embodiments, the composition comprises
histidine and the polysorbate is polysorbate 20. In embodi-
ments, the composition comprises acetate and the polysor-
bate is polysorbate 80.

[0274] Insome embodiments, the aqueous pharmaceutical
composition has an osmolality of 270 mOsm/kg to 380
mOsm/kg.
[0275] Inembodiments, the aqueous pharmaceutical com-
position has a viscosity of less than 15 cP or less than 14 cP.
In embodiments, the aqueous pharmaceutical composition
described herein has a viscosity of 10 to 14 cP, 11 to 14 cP,
13 to 14 cP, or 11 to 12 cP.
[0276] In one embodiment, the aqueous pharmaceutical
composition comprises

[0277] (a) 165 to 190 mg/mL of an anti-VLA-1 anti-

body having a light chain sequence described herein,

e.g., a sequence of SEQ ID NO:1 or a sequence that

differs from SEQ ID NO: 1 by at least one but not more

than 2, 3, 4, 5, 6, 7, 9, or 10 amino acid residues; and

a heavy chain sequence described herein, e.g., a

sequence of SEQ ID NO:2 or a sequence that differs

from SEQ ID NO:2 by at least one but not more than
2,3,4,5,6,7,9, or 10 amino acid residues;

[0278] (b) 25 to 35 mM histidine;

[0279] (c) 170 to 288 mM sorbitol; and

[0280] (d) 0.008 to 0.012% polysorbate, e.g., polysor-
bate 20,

wherein the aqueous pharmaceutical composition has a pH

of 5to 7.

[0281] In a certain embodiment, the aqueous pharmaceu-

tical composition comprises

[0282] (a) 180 mg/mL of an anti-VLA-1 antibody hav-

ing a light chain sequence described herein, e.g., a
sequence of SEQ ID NO:1 or a sequence that differs
from SEQ ID NO: 1 by at least one but not more than
2,3,4,5,6,7,9,or 10 amino acid residues; and a heavy
chain sequence described herein, e.g., a sequence of
SEQ ID NO:2 or a sequence that differs from SEQ ID
NO:2 by at least one but not more than 2, 3, 4, 5, 6, 7,
9, or 10 amino acid residues;

[0283] (b) 30 mM histidine;
[0284] (c) 250 mM sorbitol; and
[0285] (d) 0.01% polysorbate, e.g., polysorbate 20;
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wherein the aqueous pharmaceutical composition has a pH
of 5to 7.

[0286] In embodiments, variability, e.g., a variability of 1
to 5%, 5 to 10%, 10 to 15%, or 15 to 20%, is permitted in
the amounts of one or more components of the above
embodiment. In some such embodiments, the aqueous phar-
maceutical composition comprises

[0287] (a) 180 mg/mL+1%, 2%, 3%, 4%, 5%, 6%, 7%,
8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, or 20% of the antibody;

[0288] (b) 30 mM+1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%,
9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, or 20% histidine;

[0289] (c) 250 mM+1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%,
9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, or 20% sorbitol; and

[0290] (d) 0.01%+1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%,
9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, or 20% polysorbate, e.g., polysorbate 20;

wherein the aqueous pharmaceutical composition has a pH
of 5 to 7. The variability permitted in the individual com-
ponents is independently selected (e.g., the antibody can be
present at a concentration of 180 mg/ml.+10%, the histidine
at a concentration of 30 mM=5%, the sorbitol at a concen-
tration of 250 mM+7%, and the polysorbate 20 at 0.01%+
2%). In some embodiments, the aqueous pharmaceutical
composition has a pH of 5.5 to 6.5. In some embodiments,
the aqueous pharmaceutical composition has a pH of 5.6 to
6.4, 5.7 to 6.3, 5.8 to 6.2, or 5.9 to 6.1. In some embodi-
ments, the aqueous pharmaceutical composition has a pH of
6.0.

[0291] In another embodiment, the aqueous pharmaceuti-
cal composition comprises

[0292] (a) 165 to 200 mg/mL. of an anti-VL.A-1 anti-
body having a light chain sequence described herein,
e.g., a sequence of SEQ ID NO:1 or a sequence that
differs from SEQ ID NO: 1 by at least one but not more
than 2, 3, 4, 5, 6, 7, 9, or 10 amino acid residues; and
a heavy chain sequence described herein, e.g., a
sequence of SEQ ID NO:2 or a sequence that differs
from SEQ ID NO:2 by at least one but not more than
2,3,4,5,6,7,9, or 10 amino acid residues;

[0293] (b) 25 to 35 mM acetate;

[0294] (c) 170 to 253 mM sorbitol; and

[0295] (d) 0.008 to 0.012% polysorbate, e.g., polysor-
bate 80;

wherein the aqueous pharmaceutical composition has a pH
of 4.5 to 6.5.

[0296] In a certain embodiment, the aqueous pharmaceu-
tical composition comprises 190 mg/mL of an anti-VLA-1
antibody having a light chain sequence described herein,
e.g., a sequence of SEQ ID NO:1 or a sequence that differs
from SEQ ID NO: 1 by at least one but not more than 2, 3,
4,5,6,7,9, or 10 amino acid residues; and a heavy chain
sequence described herein, e.g., a sequence of SEQ ID NO:2
or a sequence that differs from SEQ ID NO:2 by at least one
but not more than 2, 3, 4, 5, 6, 7, 9, or 10 amino acid
residues;

[0297] (a) 30 mM acetate;
[0298] (b) 220 mM sorbitol; and
[0299] (c) 0.01% polysorbate, e.g., polysorbate 80;

wherein the aqueous pharmaceutical composition has a
pH of 4.5 10 6.5.
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[0300] In embodiments, variability, e.g., a variability of 1
to 5%, 5 to 10%, 10 to 15%, or 15 to 20%, is permitted in
the amounts of one or more components of the above
embodiment. In some such embodiments, the aqueous phar-
maceutical composition comprises

[0301] (a) 190 mg/mL+1%, 2%, 3%, 4%, 5%, 6%, 7%,
8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, or 20% of the antibody;

[0302] (b) 30 mM+1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%,
9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, or 20% acetate;

[0303] (c)220 mM+1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%,
9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, or 20% sorbitol; and

[0304] (d) 0.01%+1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%,
9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, or 20% polysorbate, e.g., polysorbate 80;

wherein the aqueous pharmaceutical composition has a pH
of 4.5 to 6.5. The variability permitted in the individual
components is independently selected (e.g., the antibody can
be present at a concentration of 180 mg/ml.+10%, the
acetate at a concentration of 30 mM+5%, the sorbitol at a
concentration of 220 mM=7%, and the polysorbate 80 at
0.01%=x2%). In some embodiments, the aqueous pharma-
ceutical composition has a pH of 5.0 to 6.0. In some
embodiments, the aqueous pharmaceutical composition has
apHof5.1105.9,521t05.8,53105.7,0r5.4t0 5.6. In some
embodiments, the aqueous pharmaceutical composition has
a pH of 5.5.

[0305] In embodiments, an aqueous pharmaceutical com-
position described herein has a viscosity of less than 15 cP
or less than 14 cP. In embodiments, a aqueous pharmaceu-
tical composition described herein has a viscosity of 10 to 14
cP.

[0306] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., a aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) has a viscosity
of 13 to 14 cP. In embodiments, such an aqueous pharma-
ceutical composition has a viscosity of less than 12 cP. In
embodiments, such an aqueous pharmaceutical composition
has a viscosity of 11 to 12 cP.

[0307] In embodiments, 1 mL of an aqueous pharmaceu-
tical composition described herein has <6000 particles that
are =10 pM and/or has =600 particles that are =25 pM.
[0308] Inembodiments, the antibody that is included in an
aqueous pharmaceutical composition described herein dem-
onstrates binding to the integrin al I domain as assessed
using ELISA. In embodiments, the antibody that is included
in an aqueous pharmaceutical composition described herein
demonstrates a potency of 80%-125% of a reference stan-
dard (e.g., an antibody that is from the same lot (e.g.,
production batch) but that is not formulated in the aqueous
pharmaceutical composition).

[0309] In embodiments, an aqueous pharmaceutical com-
position described herein shows <15% impurities by reduc-
ing CE-SDS.

[0310] In embodiments, an aqueous pharmaceutical com-
position described herein shows =10% total aggregation as
assessed by size exclusion chromatography.

[0311] In embodiments, an aqueous pharmaceutical com-
position described herein has <90.0 EU/mL endotoxin.
[0312] In embodiments, 1 mL of an aqueous pharmaceu-
tical composition described herein has <6000 particles that
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are =10 uM. In embodiments, 1 mL. an aqueous pharmaceu-
tical composition described herein has <600 particles that
are =25 uM. In embodiments, 1 mL of an aqueous pharma-
ceutical composition described herein has <6000 particles
that are =10 uM and =600 particles that are =25 uM. In
embodiments, an aqueous pharmaceutical composition
described herein complies with USP<71>.
[0313] In some embodiments, an aqueous pharmaceutical
composition described herein (e.g., a histidine formulation)
meets one or more of the criteria described in Table 32.
[0314] In one embodiment, the aqueous pharmaceutical
composition comprises
[0315] (a) 165 to 190 mg/mL an anti-VLA-1 antibody
having a light chain sequence described herein, e.g., a
sequence of SEQ ID NO:1 or a sequence that differs
from SEQ ID NO: 1 by at least one but not more than
2,3,4,5,6,7,9,or 10 amino acid residues; and a heavy
chain sequence described herein, e.g., a sequence of
SEQ ID NO:2 or a sequence that differs from SEQ ID
NO:2 by at least one but not more than 2, 3, 4, 5,6, 7,
9, or 10 amino acid residues;

[0316] (b) 25 to 35 mM histidine;

[0317] (c) 170 to 288 mM sorbitol; and

[0318] (d) 0.008 to 0.012% polysorbate, e.g., polysor-
bate 20,

wherein the aqueous pharmaceutical composition has pH 5

to 7.

[0319] In a certain embodiment, the aqueous pharmaceu-

tical composition comprises

[0320] (a) 180 mg/mL an anti-VLA-1 antibody having

a light chain sequence described herein, e.g., a
sequence of SEQ ID NO:1 or a sequence that differs
from SEQ ID NO: 1 by at least one but not more than
2,3,4,5,6,7,9,or 10 amino acid residues; and a heavy
chain sequence described herein, e.g., a sequence of
SEQ ID NO:2 or a sequence that differs from SEQ ID
NO:2 by at least one but not more than 2, 3, 4, 5,6, 7,
9, or 10 amino acid residues;

[0321] (b) 30 mM histidine;
[0322] (c) 250 mM sorbitol; and
[0323] (d) 0.01% polysorbate, e.g., polysorbate 20;

wherein the aqueous pharmaceutical composition has pH 5
to 7.

[0324] Insome embodiments, the aqueous pharmaceutical
composition is disposed in a container with a final fill
volume of 1 mL. In embodiments, the container is a 2 mL
USP Type 1 borosilicate glass vial with a 13 mm chlorobutyl
based stopper with flourotech coating on plug and B2
coating on the top and an aluminum over seal with flip top
cap. In some embodiments, the aqueous pharmaceutical
composition meets the criterion (see Table 32) for 1, 2, 3, 4,
5,6,7,8,9,10, 11, 12, 13, or 14 of attributes A to M, either
immediately after production or after storage under condi-
tions described herein (e.g., as described herein in the
Examples, e.g., after storage for up to 12 months (e.g., after
storage for 1 month, 3 months, 6 months, 9 months, or 12
months), e.g., storage at -75° C., at 2 to 8° C., at 30° C. and
65% RH, or at 40° C. and 75% RH). In some embodiments,
the aqueous pharmaceutical composition meets the criterion
for all attributes A to M. In some embodiments, the aqueous
pharmaceutical composition meets the criterion for at least
one attribute in each of Groups 1 to 4. In some embodiments,
the aqueous pharmaceutical composition meets the criterion
for at least two attributes in each of Groups 1 to 4.
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[0325] Insome embodiments, the aqueous pharmaceutical
composition meets the criterion for attributes G and/or H, K,
and I and/or J. In embodiments, the aqueous pharmaceutical
composition meets the criterion for attributes G, K, and [; for
attributes H, K, and I, for attributes G, K, and J; or for
attributes H, K, and J. In embodiments, the aqueous phar-
maceutical composition meets the criterion for attributes G,
H, K, and I; for attributes G, H, K, and J; for attributes G,
K, I, and J; or for attributes H, K, I, and J. In embodiments,
the aqueous pharmaceutical composition meets the criterion
for attributes G, H, K, I and J.

TABLE 32

Criteria for Liquid Formulations, e.g., Histidine Formulations Attribute

Attribute Criterion
General A Appearance Clear to opalescent
(Group 1) Slightly yellow to yellow
Essentially free from visible
particulate matter
B pH 5-7
C Particulates =10 pm particles: <6000

particles per container
=25 pm particles: =600
particles per container

D Osmolality* 270-380 mOsm/Kg

E Protein 165-190 mg/mL
Concentration
(A280)
Identity F Charge Profile by pl of the main peak is 0.1

from that of the
reference standard

(Group 2) Imaging Capillary
Isoelectric
Focusing (icIEF)

G Potency (ELISA) Demonstrates Binding to

Integrin al I domain

80%-125% of Reference

Biological H Potency (ELISA)

Potency Standard
(Group 3)
Purity and I Impurities by total Impurities < 15.0%
impurities Reducing CE-SDS
(Group 4) 7 Impurities by Non- Total impurities < 15.0%
Reducing CE-SDS
K Aggregation by <10.0% Total
Size Exclusion Aggregation
Chromatography
(SEC)
Safety F Endotoxin =<90.0 EU/mL
(Group 5) M Sterility Complies with USP
requirements
[0326] In some embodiments, an aqueous pharmaceutical

composition described herein (e.g., an acetate formulation)
meets one or more of the criteria described in Table 33.

[0327] In one embodiment, the aqueous pharmaceutical
composition comprises

[0328] (a) 165 to 200 mg/mL of an anti-VLA-1 anti-
body having a light chain sequence described herein,
e.g., a sequence of SEQ ID NO:1 or a sequence that
differs from SEQ ID NO: 1 by at least one but not more
than 2, 3, 4, 5, 6, 7, 9, or 10 amino acid residues; and
a heavy chain sequence described herein, e.g., a
sequence of SEQ ID NO:2 or a sequence that differs
from SEQ ID NO:2 by at least one but not more than
2,3,4,5,6,7,9, or 10 amino acid residues;

[0329] (b) 25 to 35 mM acetate;

[0330] (c) 170 to 253 mM sorbitol; and

[0331] (d) 0.008 to 0.012% polysorbate, e.g., polysor-
bate 80,
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wherein the aqueous pharmaceutical composition has pH 4.5
to 6.5.

[0332] In a certain embodiment, the aqueous pharmaceu-
tical composition comprises

[0333] (a) 190 mg/mL of an anti-VLA-1 antibody hav-
ing a light chain sequence described herein, e.g., a
sequence of SEQ ID NO:1 or a sequence that differs
from SEQ ID NO: 1 by at least one but not more than
2,3,4,5,6,7,9,or 10 amino acid residues; and a heavy
chain sequence described herein, e.g., a sequence of
SEQ ID NO:2 or a sequence that differs from SEQ ID
NO:2 by at least one but not more than 2, 3, 4, 5,6, 7,
9, or 10 amino acid residues;

[0334] (b) 30 mM acetate;
[0335] (c) 220 mM sorbitol; and
[0336] (d) 0.01% polysorbate, e.g., polysorbate 80;

wherein the aqueous pharmaceutical composition has a pH
of 4.5 to 6.5.

[0337] Insome embodiments, the aqueous pharmaceutical
composition is disposed in a container with a final fill
volume of 1 mL. In embodiments, the container is a 2 mL
USP Type 1 borosilicate glass vial with a 13 mm chlorobutyl
based stopper with flourotech coating on plug and B2
coating on the top and an aluminum over seal with flip top
cap. In some embodiments, the aqueous pharmaceutical
composition meets the criterion (see Table 33) for 1, 2, 3, 4,
5,6,7,8,9,10,11, 12, 13, or 14 of attributes A to M. In some
embodiments, the aqueous pharmaceutical composition
meets the criterion for all attributes A to M. In some
embodiments, the aqueous pharmaceutical composition
meets the criterion for at least one attribute in each of
Groups 1 to 4. In some embodiments, the aqueous pharma-
ceutical composition meets the criterion for at least two
attributes in each of Groups 1 to 4.

[0338] Insome embodiments, the aqueous pharmaceutical
composition meets the criterion for attributes G and/or H, K,
and I and/or J. In embodiments, the aqueous pharmaceutical
composition meets the criterion for attributes G, K, and I; for
attributes H, K, and I, for attributes G, K, and J; or for
attributes H, K, and J. In embodiments, the aqueous phar-
maceutical composition meets the criterion for attributes G,
H, K, and I; for attributes G, H, K, and I, for attributes G,
K, I, and J; or for attributes H, K, 1, and J. In embodiments,
the aqueous pharmaceutical composition meets the criterion
for attributes G, H, K, I and J.

TABLE 33

Criteria for Liquid Formulations, e.g., Acetate Formulations

Attribute Criterion
General A Appearance Clear to opalescent
(Group 1) Slightly yellow to yellow
Essentially free from visible
particulate matter
B pH 4.5-6.5
C Particulates =10 pm particles: <6000

particles per container
=25 pm particles: =600
particles per container
270-380 mOsm/Kg
165-200 mg/mL

D Osmolality*

E Protein
Concentration
(A280)
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TABLE 33-continued

Criteria for Liquid Formulations, e.g., Acetate Formulations

Attribute Criterion
Identity F Charge Profile by pl of the main peak is 0.1
(Group 2) Imaging Capillary from that of the

Isoelectric reference standard
Focusing (icIEF)
G Potency (ELISA) Demonstrates Binding to
Integrin al I domain
80%-125% of Reference

Biological H Potency (ELISA)

Potency Standard
(Group 3)
Purity and I Impurities by total Impurities < 15.0%
impurities Reducing CE-SDS
(Group 4) 7 Impurities by Non- Total impurities < 15.0%
Reducing CE-SDS
K Aggregation by <10.0% Total
Size Exclusion Aggregation
Chromatography
(SEC)
Safety F Endotoxin =<90.0 EU/mL
(Group 5) M Sterility Complies with USP
requirements
[0339] Insome embodiments, the aqueous pharmaceutical

composition is stable. In some embodiments, stability is
established based on testing the aqueous pharmaceutical
composition after storage under controlled conditions for a
preselected period of time, e.g., 1 month, 3 months, 6,
months, 9 months or 12 months. Controlled conditions are
described herein in the Examples. For example, controlled
conditions can include storage at a fixed temperature or fixed
temperature range, controlled humidity conditions, con-
trolled light levels (e.g., storage in darkness), and/or storage
in sterile sealed vials, e.g., sterile, depyrogenated type I
borosilicate glass vials (e.g., at a volume of 1 mL), that are
sealed with FluroTec® stoppers, e.g. 13 mm FluroTec®
stoppers. In embodiments, the aqueous pharmaceutical com-
position is stored at =75° C., 2 to 8° C., 30° C. and 65% RH,
or 40° C. and 75% RH, e.g., as described herein in the
Examples.

[0340] In some embodiments, stability is established
based on testing of parameters such as, e.g., appearance,
protein content, pH, particle counts, % heavy chain, % light
chain, % IgG, % intact IgG loss.

[0341] In some embodiments, stability is established
based on appearance. In some embodiments, the aqueous
pharmaceutical composition is clear to opalescent. In some
embodiments, the aqueous pharmaceutical composition is
slightly yellow to yellow. In some embodiments, the aque-
ous pharmaceutical composition is essentially free from
visible particulate matter.

[0342] In some embodiments, stability is established
based on particle counts, e.g., counts of particles =10 uM
and/or particles =25 puM, as determined using a liquid
particle counter, e.g., a particle counter as described herein
in the Examples.

[0343] In some embodiments, stability is established
based on protein content. In some embodiments, there is no
detectable loss in protein content after storage for a prese-
lected period of time, e.g., 1 month, 3 months, 6, months, 9
months or 12 months. In some embodiments, stability is
assessed based on purity. In some embodiments, purity is
determined based on the % heavy chain, % light chain, %
IgG, and/or % intact IgG loss, as assessed using reduced
SDS-PAGE, e.g., as described herein in the examples. In
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some embodiments, purity is determined based on the the
monomer average % area, the % fragmentation (this is
100-monomer average % area), the aggregate 3 average %
area, the aggregate 2 average % area, the aggregate 1
average % area, the LMWI1 average % area, and/or the
LMWI2 average % area, as assessed using SEC, e.g., as
described herein in the examples.

[0344] In some embodiments, stability is assessed based
on charge heterogeneity as assessed using CEX, e.g., as
described herein in the examples. In embodiments, an aque-
ous pharmaceutical composition described herein is stable if
the particle counts meet particle limits for injection set by
USP<788>. In embodiments, an aqueous pharmaceutical
composition described herein is stable if the particle counts
for particles for =10 pM particles are less than 6000 or the
particle counts for =25 uM particles are less than 600. In
embodiments, an aqueous pharmaceutical composition
described herein is stable if the particle counts for particles
for =210 uM particles are less than 6000 and the particle
counts for =25 uM particles are less than 600.

[0345] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at =75° C.
for up to 12 months (e.g., for up to 12 months (e.g., for 1
month, 3 months, 6 months, 9 months or 12 months)), as
indicated by the presence of less than 1600, 1700, 1800,
1900, 2000, 2100, 2200, 2300, 2400, 2500, 2600, 2700,
2800, 2900, or 3000 particles/ml. as assessed by the cumu-
lative counts/mL for =10 pM particles using a liquid particle
counter. In an embodiment, the aqueous pharmaceutical
composition is stable after storage at =75° C. for 12 months,
as indicated by the presence of less than 1600 particles/mL
as assessed by the cumulative counts/ml. for =10 uM
particles using a liquid particle counter.

[0346] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at —75° C. for up to 12 months (e.g., for up to 12
months (e.g., for 1 month, 3 months, 6 months, 9 months or
12 months)), as indicated by the presence of less than 600,
700, 800, 900, 1000, 1100, 1200, 1300, 1400, or 1500
particles/ml. as assessed by the cumulative counts/mL for
=10 puM particles using a liquid particle counterin an
embodiment, the aqueous pharmaceutical composition is
stable after storage at =75° C. for 12 months, as indicated by
the presence of less than 600 particles/mL as assessed by the
cumulative counts/ml. for =10 puM particles using a liquid
particle counter.

[0347] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at =75° C.
for up to 12 months (e.g., for up to 12 months (e.g., for 1
month, 3 months, 6 months, 9 months or 12 months)), as
indicated by the presence of less than 210, 220, 230, 240,
250, 300, 350, 400, 500, or 600, particles/mL as assessed by
the cumulative counts/ml. for =25 uM particles using a
liquid particle counter. In an embodiment, the the aqueous
pharmaceutical composition is stable after storage at —=75° C.
for 12 months, as indicated by the presence of less than 250
particles/ml. as assessed by the cumulative counts/mL for
225 uM particles using a liquid particle counter.

[0348] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
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storage at —75° C. for up to 12 months (e.g., for up to 12
months (e.g., for 1 month, 3 months, 6 months, 9 months or
12 months)), as indicated by the presence of less than 100,
90, 80, 70, 50, 40, or 30 particles/mL as assessed by the
cumulative counts/ml for 225 pM particles using a liquid
particle counter. In an embodiment, the aqueous pharma-
ceutical composition is stable after storage at —75° C. for 12
months, as indicated by the presence of less than 100
particles/ml. as assessed by the cumulative counts/mL for
225 uM particles using a liquid particle counter.

[0349] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 2 to 8° C.
for up to 12 months (e.g., for up to 12 months (e.g., for 1
month, 3 months, 6 months, 9 months or 12 months)), as
indicated by the presence of less than 2600, 2700, 2800,
2900, 3000, 3500, 4000, 4500, 5000, 5500, or 6000 par-
ticles/mL as assessed by the cumulative counts/ml for =10
UM particles using a liquid particle counter. In an embodi-
ment, the aqueous pharmaceutical composition is stable
after storage at 2- to 8° C. for 12 months, as indicated by the
presence of less than 2600 particles/mL as assessed by the
cumulative counts/ml. for =10 pM particles using a liquid
particle counter.

[0350] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at 2 to 8° C. for up to 12 months (e.g., for up to 12
months (e.g., for 1 month, 3 months, 6 months, 9 months or
12 months)), as indicated by the presence of less than 1500,
1600, 1700, 1800, 1900, 2000, 2100, 2200, 2300, 2400, or
2500 particles/mlL. as assessed by the cumulative counts/mL
for =10 uM particles using a liquid particle counter. In an
embodiment, the aqueous pharmaceutical composition is
stable after storage at 2 to 8° C. for 12 months, as indicated
by the presence of less than 1500 particles/ml. as assessed
by the cumulative counts/mL for =10 pM particles using a
liquid particle counter.

[0351] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 2 to 8° C.
for up to 12 months (e.g., for up to 12 months (e.g., for 1
month, 3 months, 6 months, 9 months or 12 months)), as
indicated by the presence of less than 210, 220, 230, 240,
250, 300, 350, 400, 500, or 600 particles/mL as assessed by
the cumulative counts/mL. for =25 uM particles using a
liquid particle counter. In an embodiment, the aqueous
pharmaceutical composition is stable after storage at 2- to 8°
C. for 12 months, as indicated by the presence of less than
250 particles/mL as assessed by the cumulative counts/mL
for =25 uM particles using a liquid particle counter.

[0352] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at 2 to 8° C. for up to 12 months (e.g., for up to 12
months (e.g., for 1 month, 3 months, 6 months, 9 months or
12 months)), as indicated by the presence of less than 50, 60,
70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, or 180
particles/ml. as assessed by the cumulative counts/mL for
225 uM particles using a liquid particle counter. In an
embodiment, the aqueous pharmaceutical composition is
stable after storage at 2 to 8° C. for 12 months, as indicated
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by the presence of less than 50 particles/mL as assessed by
the cumulative counts/ml. for =25 uM particles using a
liquid particle counter.

[0353] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 30° C. for
up to 12 months (e.g., for 1 month, 3 months, 6 months, 9
months or 12 months), as indicated by the presence of less
than 2600, 2700, 2800, 2900, 3000, 3500, 4000, 4500, 5000,
5500, or 6000 particles/ml. as assessed by the cumulative
counts/ml. for =10 puM particles using a liquid particle
counter. In an embodiment, the aqueous pharmaceutical
composition is stable after storage at 30° C. for 12 months,
as indicated by the presence of less than 2600 particles/mL
as assessed by the cumulative counts/ml. for =10 uM
particles using a liquid particle counter.

[0354] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at 30° C. for up to 12 months (e.g., for 1 month, 3
months, 6 months, 9 months or 12 months), as indicated by
the presence of less than 2500, 2400, or 2300 particles/mL
as assessed by the cumulative counts/ml. for =10 uM
particles using a liquid particle counter. In an embodiment,
the aqueous pharmaceutical composition is stable after stor-
age at 30° C. for 12 months, as indicated by the presence of
less than 2300 particles/mL as assessed by the cumulative
counts/ml. for =10 puM particles using a liquid particle
counter.

[0355] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 30° C. for
up to 12 months (e.g., for 1 month, 3 months, 6 months, 9
months or 12 months), as indicated by the presence of less
than 210, 220, 230, 240, 250, 300, 350, 400, 500, or 600
particles/ml. as assessed by the cumulative counts/mL for
=225 uM particles using a liquid particle counter. In an
embodiment, the aqueous pharmaceutical composition is
stable after storage at 30° C. for 12 months, as indicated by
the presence of less than 250 particles/mL as assessed by the
cumulative counts/ml. for =25 puM particles using a liquid
particle counter.

[0356] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at 30° C. for up to 12 months (e.g., for 1 month, 3
months, 6 months, 9 months or 12 months), as indicated by
the presence of less than 120, 130, 140, 150, 160, 170, 180,
or 190 particles/mL as assessed by the cumulative counts/
ml for =25 uM particles using a liquid particle counter. In
an embodiment, the aqueous pharmaceutical composition is
stable after storage at 30° C. for 12 months, as indicated by
the presence of less than 120 particles/mL as assessed by the
cumulative counts/ml. for =25 puM particles using a liquid
particle counter.

[0357] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 40° C. for
up to 6 months (e.g., 1 month, 3 months, or 6 months), as
indicated by the presence of less than 2600, 2700, 2800,
2900, 3000, 3500, 4000, 4500, 5000, 5500, or 6000 par-
ticles/mL as assessed by the cumulative counts/mL for =10
UM particles using a liquid particle counter. In an embodi-
ment, the aqueous pharmaceutical composition is stable
after storage at 40° C. for 6 months, as indicated by the
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presence of less than 2600 particles/mL as assessed by the
cumulative counts/ml. for =10 pM particles using a liquid
particle counter.

[0358] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at 40° C. for up to 6 months (e.g., for 1 month, 3
months, or 6 months), as indicated by the presence of less
than 120, 130, 140, 150, 160, 170, 180, or 190 particles/mL
as assessed by the cumulative counts/ml. for =10 uM
particles using a liquid particle counter. In an embodiment,
the aqueous pharmaceutical composition is stable after stor-
age at 40° C. for 6 months, as indicated by the presence of
less than 120 particles/mL. as assessed by the cumulative
counts/ml. for =10 puM particles using a liquid particle
counter.

[0359] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at -75° C.
for up to 12 months (e.g., for 1 month, 3 months, 6 months,
9 months or 12 months), as indicated by less than 1%, 2%,
or 3% relative loss of intact IgG as assessed using reduced
SDS-PAGE. As used in this context, “relative loss™ refers to
loss compared with a reference standard, e.g., an antibody
that is from the same lot (e.g., production batch) but that is
not formulated in the aqueous pharmaceutical composition.
In an embodiment, the aqueous pharmaceutical composition
is stable after storage at —75° C. for 12 months, as indicated
by less than 1% relative loss of intact IgG as assessed using
reduced SDS-PAGE.

[0360] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at —=75° C. for up to 12 months (e.g., for 1 month, 3
months, 6 months, 9 months or 12 months), as indicated by
less than 0.5%. 0.6%, 0.7%, or 0.8% relative loss of intact
IgG as assessed using reduced SDS-PAGE. In an embodi-
ment, the aqueous pharmaceutical composition is stable
after storage at —75° C. for 12 months, as indicated by less
than 0.5% relative loss of intact IgG as assessed using
reduced SDS-PAGE.

[0361] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 2 to 8° C.
for up to 12 months (e.g., for 1 month, 3 months, 6 months,
9 months or 12 months), as indicated by less than 7%, 8%,
9%, 10%, 11%, 12%, 13%, 14%, or 15% relative loss of
intact IgG as assessed using reduced SDS-PAGE. In an
embodiment, aqueous pharmaceutical composition is stable
after storage at 2- to 8° C. for 12 months, as indicated by less
than 10% relative loss of intact IgG as assessed using
reduced SDS-PAGE.

[0362] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at 2 to 8° C. for up to 12 months (e.g., for 1 month,
3 months, 6 months, 9 months, or 12 months), as indicated
by less than 3%, 4%, 5%, or 6% relative loss of intact IgG
as assessed using reduced SDS-PAGE. In an embodiment,
the aqueous pharmaceutical composition is stable after stor-
age at 2- to 8° C. for 12 months, as indicated by less than 3%
relative loss of intact IgG as assessed using reduced SDS-
PAGE.



US 2019/0338036 Al

[0363] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 30° C. for
up to 12 months (e.g., for 1 month, 3 months, 6 months, 9
months or 12 months), as indicated by less than 23%, 24%,
25%, 26%, 27%, 28%, 29%, or 30% relative loss of intact
IgG as assessed using reduced SDS-PAGE. In an embodi-
ment, the aqueous pharmaceutical composition is stable
after storage at 30° C. for 12 months, as indicated by less
than 25% relative loss of intact IgG as assessed using
reduced SDS-PAGE.

[0364] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 40° C. for
up to 6 months (e.g., for 1 month, 3 months, or 6 months),
as indicated by less than 30% relative loss of intact IgG as
assessed using reduced SDS-PAGE. In an embodiment, the
aqueous pharmaceutical composition is stable after storage
at 40° C. for 6 months, as indicated by less than 30% relative
loss of intact IgG as assessed using reduced SDS-PAGE.
[0365] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 40° C. for
up to 6 months (e.g., for 1 month, 3 months, or 6 months),
as indicated by less than 25% relative loss of intact IgG as
assessed using reduced SDS-PAGE. In an embodiment, the
aqueous pharmaceutical composition is stable after storage
at 40° C. for 6 months, as indicated by less than 25% relative
loss of intact IgG as assessed using reduced SDS-PAGE.
[0366] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at =75° C.
for up to 12 months (e.g., for 1 month, 3 months, 6 months,
9 months or 12 months), as indicated by less than 4%, 5%,
6%, 7%, 8%, 9%, or 10% fragmentation as assessed using
size exlusion chromatography. In an embodiment, the aque-
ous pharmaceutical composition is stable after storage at
-75° C. 12 months, as indicated by less than 4% fragmen-
tation as assessed using size exlusion chromatography.
[0367] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 2 to 8° C.
for up to 12 months (e.g., for 1 month, 3 months, 6 months,
9 months or 12 months), as indicated by less than 5%, 6%,
7%, 8%, 9%, or 10% fragmentation as assessed using size
exlusion chromatography. In an embodiment, the aqueous
pharmaceutical composition is stable after storage at 2- to 8°
C. for 12 months, as indicated by less than 5% fragmentation
as assessed using size exlusion chromatography.

[0368] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 30° C. for
up to 12 months (e.g., for 1 month, 3 months, 6 months, 9
months or 12 months), as indicated by less than 13%, 14%,
15%, 16%, 17%, 18%, 19%, or 20% fragmentation as
assessed using size exlusion chromatography.

[0369] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at 30° C. for up to 12 months (e.g., for 1 month, 3
months, 6 months, 9 months or 12 months), as indicated by
less than 12% fragmentation as assessed using size exlusion
chromatography.

[0370] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 40° C. for
up to 6 months (e.g., for 1 month, 3 months, or 6 months),
as indicated by less than 16, 17, 18, 19, 20, 21, 22, 23, 24,
or 25% fragmentation as assessed using size exlusion chro-
matography.
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[0371] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 40° C. for
up to 6 months (e.g., for 1 month, 3 months, or 6 months),
as indicated by less than 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, or 30% fragmentation as assessed using size exlusion
chromatography In embodiments, an aqueous pharmaceuti-
cal composition described herein (e.g., an aqueous pharma-
ceutical composition described herein that comprises histi-
dine, sorbitol, and polysorbate, e.g., polysorbate 20) is stable
after storage at 40° C. for up to 6 months (e.g., for 1 month,
3 months, or 6 months), as indicated by less than 17, 18, 19,
or 20% fragmentation as assessed using size exlusion chro-
matography.

[0372] In embodiments, an aqueous pharmaceutical com-
position described herein is stable after storage at 30° C. for
up to 12 months (e.g., for 1 month, 3 months, 6 months, 9
months or 12 months), as indicated by less than 5, 6, 7, 8,
9 or 10 LMWI 1 average % area as assessed using size
exlusion chromatography.

[0373] In embodiments, an aqueous pharmaceutical com-
position described herein (e.g., an aqueous pharmaceutical
composition described herein that comprises histidine, sor-
bitol, and polysorbate, e.g., polysorbate 20) is stable after
storage at 30° C. for up to 12 months (e.g., for 1 month, 3
months, 6 months, 9 months or 12 months), as indicated by
less than 3, 4, or 5 LMWI 1 average % area as assessed using
size exlusion chromatography.

[0374] In embodiments, an aqueous pharmaceutical com-
position described herein is suitable for subcutaneous
administration.

[0375] Also provided herein is a unit dosage form of an
aqueous pharmaceutical composition, e.g., an aqueous phar-
maceutical composition described herein. In embodiments,
the unit dosage form will, when administered to a human,
deliver antibody at about 2.0 mg per kg of body weight to
about 4.0 mg per kg of body weight to the human.

[0376] Inembodiments, a plurality of unit dosage forms of
an aqueous pharmaceutical composition (e.g., an aqueous
pharmaceutical composition described herein) is provided.
[0377] In embodiments, a kit comprising the unit dosage
form, or the plurality of unit dosage forms, is provided.
[0378] In embodiments, an aqueous pharmaceutical com-
position described herein is disposed in a container. In
embodiments, the container has disposed therein a unit
dosage form of the pharmaceutical composition. In embodi-
ments, the container is a delivery device. In embodiments,
the container is suitable for administering the pharmaceuti-
cal composition subcutaneously. In embodiments, the con-
tainer is a syringe, e.g., a prefilled syringe. In embodiments,
the container is a sealed vial.

[0379] In one aspect, the disclosure provides a method of
treating a patient in need of anti-VLLA-1 therapy, comprising
administering to the patient an effective amount of an
aqueous pharmaceutical composition described herein. In
some embodiments, the patient has an inflammatory disor-
der. In some embodiments, the patient has a disorder
selected from the group consisting of arthritis, inflammatory
bowel disease, lupus, transplant rejection, psoriasis, and
sarcoidosis. In some embodiments, the patient has sarcoi-
dosis. In some embodiments, the patient has arthritis. In
some embodiments, the patient has rheumatoid arthritis. In
some embodiments, the patient has moderately to severely
active rheumatoid arthritis. In some embodiments, the
patient has an inflammatory bowel disease. In some embodi-
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ments, the patient has Crohn’s disease. In some embodi-
ments, the patient has ulcerative colitis. In some embodi-
ments, the patient has lupus nephritis. In some
embodiments, the method is effective to treat the disorder
from which the patient in need of anti-VLA-1 therapy is
suffering (e.g., the inflammatory disorder or the disorder
selected from the group consisting of arthritis, inflammatory
bowel disease, lupus, transplant rejection, psoriasis, and
sarcoidosis).

[0380] In some embodiments, the patient has moderately
to severely active rheumatoid arthritis.

[0381] In some embodiments, the patient is an adult. In
some embodiments, the patient is an adult with moderately
to severely active rheumatoid arthritis.

[0382] Insome embodiments, the aqueous pharmaceutical
composition is administered subcutaneously. In some
embodiments, the composition is administered weekly. In
some embodiments, the composition is administered every
4,5,6,7, 8, 9, or 10 days. In some embodiments, the
composition is administered every two weeks. In some
embodiments, the composition is administered every three
weeks or every four weeks.

[0383] In some embodiments, the composition is admin-
istered for at least 2, 3, 4, 5, 6,7, 8,9, 10, 11, or 12 weeks.
In some embodiments, the composition is administered
weekly for at least 6 weeks.

[0384] In some embodiments, the composition is admin-
istered at a dose of 0.5 mg/kg to 6 mg/kg. In some embodi-
ments, the composition is administered at a dose of 0.5
mg/kg, 1.0 mgkg, 2.0 mg/kg, 4.0 mg/kg, or 6.0 mg/kg. In
some embodiments, the composition is administered at a
dose of 2.0 mg/kg to 6.0 mg/kg. In some embodiments, the
composition is administered at a dose of 2.0 mg/kg, 4.0
mg/kg, or 6.0 mg/kg.

[0385] In some embodiments, the method reduces a sign
or symptom (e.g., a sign or symptom of the disorder from
which the patient is suffering, e.g., a sign or symptom of
rheumatoid arthritis), slows progression of structural dam-
age (e.g., structural damage associated with the disorder
from which the patient is suffering, e.g., structural damage
associated with rheumatoid arthritis), or improves physical
function. In some embodiments, treating the patient accord-
ing to the method for at least 2 weeks, 3 weeks, 4 weeks, 5
weeks, 6 weeks, 7 weeks, or 8 weeks reduces a sign or
symptom, slows progression of structural damage, or
improves physical function.

[0386] The efficacy of the method (e.g., efficacy in reduc-
ing a sign or symptom, slowing progression of structural
damage, or improving physical function) can be assessed
using measures known in the art. In embodiments, efficacy
is assessed using ACR20, ACR50, ACR70, DAS28 CRP,
HAQ-DI, and/or MRI results.

[0387] Insomeembodiments, the method is not associated
with any adverse events in the patient or in a clinical study
of patients who have the same disease as the patient to be
treated. In some events, the method is not associated with
any severe or moderate adverse events in the patient or in a
clinical study of patients who have the same disease as the
patient to be treated.

[0388] In some embodiments, the subject has rheumatoid
arthritis. In some embodiments, the patient is an adult. In
some embodiments, the patient has undergone a prior alter-
nate treatment (e.g., a prior alternate treatment for the
disorder from which the patient is suffering). A “prior
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alternate treatment,” as used herein, refers to any treatment
other than a treatment comprising an anti-VL.A-1 antibody
as described herein. In some embodiments, the patient has
had an inadequate response to the prior alternate treatment.
[0389] In some embodiments, the patient has rheumatoid
arthritis and has undergone a prior alternate treatment for
rheumatoid arthritis. In some embodiments, the patient has
had an inadequate response to the prior alternate treatment.
[0390] In an aspect, the disclosure provides a method of
treating a patient (e.g., an adult patient) with rheumatoid
arthritis (e.g., moderately to severely active rhematoid
arthritis) who has had a prior alternate treatment (e.g., a prior
alternate treatment for rhematoid arthritis), said method
comprising subcutaneously administering to said patient a
liquid formulation (e.g., an aqueous pharmaceutical compo-
sition) comprising
[0391] (a) 150 to 210 mg/mL of an anti-VLA-1 anti-
body having a light chain sequence of SEQ ID NO:1
and a heavy chain sequence of SEQ ID NO:2;

[0392] (b) 25 to 35 mM acetate or 25 to 35 mM
histidine;

[0393] (c) 170 to 288 mM sorbitol; and

[0394] (d) 0.008 to 0.012% polysorbate,

wherein the polysorbate is polysorbate 20 or polysorbate 80;
wherein the composition has a pH of 5 to 7.
[0395] In embodiments, the method reduces a sign or
symptom of rheumatoid arthritis, slows progression of struc-
tural damage associated with rheumatoid arthritis, or
improves physical function.
[0396] In embodiments, the liquid formulation (e.g., the
aqueous pharmaceutical composition) comprises
[0397] (a) 180 mg/mL an anti-VLLA-1 antibody having
a light chain sequence of SEQ ID NO: 1 and a heavy
chain sequence of SEQ ID NO:2;

[0398] (b) 30 mM histidine;
[0399] (c) 250 mM sorbitol; and
[0400] (d) 0.01% polysorbate 20; and

wherein the composition has a pH of 6.0.

[0401] In embodiments, the liquid formulation is admin-
istered to the patient at a dose of 0.5 to 6.0 mg/kg. In
embodiments, the liquid formulation is administered to the
patient at a dose of 2 to 6 mg/kg. In embodiments, the liquid
formulation is administered to the patient at a dose of 2
mg/kg, 4 mg/kg, or 6 mg/kg.

[0402] In embodiments, the liquid formulation or aqueous
pharmaceutical composition is administered repeatedly, e.g.,
weekly. In embodiments, the liquid formulation or aqueous
pharmaceutical composition is administered every 4, 5, 6, 7,
8, 9, or 10 days. In embodiments, the composition is
administered every two weeks. In embodiments, the com-
position is administered every three weeks or every four
weeks.

[0403] In embodiments, the liquid formulation or aqueous
pharmaceutical composition is administered repeatedly
(e.g., weekly) for at least 2, 4, 6, 8, 10, 12, 14, 16 or more
weeks. In embodiments, the liquid formulation or aqueous
pharmaceutical composition is administered for 2, 3, 4, 5, 6,
7,8,9,10, 11, 12 or more weeks.

[0404] In embodiments, the liquid formulation is admin-
istered weekly. In embodiments, the liquid formulation is
administered for at least 6 weeks. In embodiments, the liquid
formulation is administered weekly for at least 6 weeks.
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[0405] Inembodiments, the prior alternate treatment com-
prises a DMARD (Disease Modifying Antirheumatic Drug)
or a TNF-a (Tumor Necrosis Factor-at) inhibitor.
[0406] In embodiments, the DMARD is methotrexate,
leflunomide, sulfasalazine, or hydroxychloroquine.
[0407] Inembodiments, the prior alternate treatment com-
prises a biologic agent, e.g., a TNF-a inhibitor. In embodi-
ments, the TNF-c inhibitor is infliximab, adalimumab, cer-
tolizumab pegol, golimumab or etanercept.
[0408] Inembodiments, the prior alternate treatment com-
prises an agent selected from infliximab, adalimumab, cer-
tolizumab pegol, golimumab, etanercept abatacept, ritux-
imab, tocilizumab, tofacitinib, methotrexate, leflunomide,
sulfasalazine, and hydroxychloroquine In embodiments, the
prior alternate treatment comprises an agent selected from
abatacept, rituximab, tocilizumab, golimumab, and tofaci-
tinib.
[0409] In some embodiments, the subject has had an
inadequate response to the prior alternate treatment. In
embodiments, the response is inadequate if assessed based
on ACR criteria. In embodiments, the patient does not
achieve ACR20 after the prior alternate treatment. In
embodiments, the patient does not achieve ACR50 after the
prior alternate treatment. In embodiements, the patient does
not achieve ACR70 after the prior alternate treatment. In
embodiments, the prior alternate treatment is determined to
be inadequate after 6 months of treatment, or after 6 or more
months of treatment. In embodiments, the prior alternate
treatment is determined to be inadequate after 1 or more, 2
or more, 3 or more, 4 or more, 5 or more, 6 or more, 7 or
more, 8 or more, 9 or more, 10 or more, 11 or more, or 12
or more months of treatment.
[0410] In embodiments, the method further comprises
administering to the patient a second therapeutic agent, e.g.,
a corticosteroid or an anti-inflammatory.
[0411] In embodiments, the method is associated with
=10% infection risk.
[0412] In embodiments, the method is associated with
greater than mild injection site reactions in <10% of patients,
e.g., =10% of patients in a clinical study.
[0413] In one embodiment, the method comprises treating
an adult patient with moderately to severely active rheuma-
toid arthritis who has had an inadequate response to a prior
alternate treatment, e.g., a prior alternate treatment compris-
ing a biologic agent, said method comprising subcutane-
ously administering once weekly to said patient a liquid
formulation (e.g., an aqueous pharmaceutical composition)
comprising

[0414] (a) 165 to 190 mg/mL of an anti-VLA-1 anti-

body having a light chain sequence of SEQ ID NO:1
and a heavy chain sequence of SEQ ID NO:2;

[0415] (b) 25 to 35 mM histidine;
[0416] (c) 170 to 288 mM sorbitol; and
[0417] (d) 0.008 to 0.012% polysorbate 20; and

wherein the liquid formulation (e.g., the aqueous pharma-
ceutical composition) has a pH of 5 to 7. In embodiments,
the method reduces a sign or symptom of rheumatoid
arthritis, slows progression of structural damage associated
with rheumatoid arthritis, or improves physical function. In
embodiments, the liquid formulation is administered at a
dose of 2 to 6 mg/kg.

[0418] In an aspect provided herein is a method of making
an aqueous pharmaceutical composition comprising 150 to
210 mg/mL of an anti-VLA-1 antibody having a light chain
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sequence of SEQ ID NO: 1 and a heavy chain sequence of
SEQ ID NO:2; the method comprising combining said
antibody with a buffer selected from histidine and acetate, a
surfactant selected from polysorbate 20 and polysorbate 80,
and sorbitol to obtain an aqueous pharmaceutical composi-
tion comprising
[0419] (a) 150 to 210 mg/mL of an anti-VLA-1 anti-
body having a light chain sequence of SEQ ID NO:1
and a heavy chain sequence of SEQ ID NO:2;

[0420] (b) 25 to 35 mM acetate or 25 to 35 mM
histidine;

[0421] (c) 170 to 288 mM sorbitol; and

[0422] (d) 0.008 to 0.012% polysorbate,

wherein the polysorbate is polysorbate 20 or polysorbate 80;
wherein the aqueous pharmaceutical composition has a pH
of 4510 7.
[0423] In some embodiments, the buffer is histidine. In
some embodiments, the polysorbate is polysorbate 20. In
some embodiments, the buffer is histidine and the polysor-
bate is polysorbate 20.
[0424] In some embodiments, the buffer is acetate. In
some embodiments, the polysorbate is polysorbate 80. In
some embodiments, the buffer is acetate and the polysorbate
is polysorbate 80.
[0425] In embodiments, the aqueous pharmaceutical com-
position comprises
[0426] (a) 165 to 190 mg/mL of an anti-VLA-1 anti-
body having a light chain sequence of SEQ ID NO:1
and a heavy chain sequence of SEQ ID NO:2;

[0427] (b) 25 to 35 mM histidine;
[0428] (c) 170 to 288 mM sorbitol; and
[0429] (d) 0.008 to 0.012% polysorbate 20; and

the aqueous pharmaceutical composition has a pH of 5 to 7.
[0430] In an embodiment, the aqueous pharmaceutical
composition comprises
[0431] (a) 180 mg/mL of an anti-VLA-1 antibody hav-
ing a light chain sequence of SEQ ID NO: 1 and a
heavy chain sequence of SEQ ID NO:2;

[0432] (b) 30 mM histidine;
[0433] (c) 250 mM sorbitol; and
[0434] (d) 0.01% polysorbate 20; and

the aqueous pharmaceutical composition has a pH of 6.0.
[0435] Inembodiments, the aqueous pharmaceutical com-
position comprises
[0436] (a) 165 to 200 mg/mL of an anti-VLA-1 anti-
body having a light chain sequence of SEQ ID NO:1
and a heavy chain sequence of SEQ ID NO:2;

[0437] (b) 25 to 35 mM acetate;
[0438] (c) 170 to 253 mM sorbitol; and
[0439] (d) 0.008 to 0.012% polysorbate 80; and

the aqueous pharmaceutical composition has a pH of 4.5 to
6.5.
[0440] In an embodiment, the aqueous pharmaceutical
composition comprises
[0441] (a) 190 mg/mL of an anti-VLA-1 antibody hav-
ing a light chain sequence of SEQ ID NO: 1 and a
heavy chain sequence of SEQ ID NO:2;

[0442] (b) 30 mM acetate;
[0443] (c) 220 mM sorbitol; and
[0444] (d) 0.01% polysorbate 80; and

wherein the aqueous pharmaceutical composition has a pH
of 5.5.

[0445] Further specific aspects of the invention are dis-
closed below.
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[0446] Aspect 1: An aqueous pharmaceutical composition
comprising an anti-VLA-1 (Very Late Antigen-1) antibody
at a concentration of greater than about 100 mg/mlL..
[0447] Aspect 2: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein said anti-VLA-1 antibody is a
monoclonal antibody.

[0448] Aspect 3: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein said anti-VLA-1 antibody is a
CDR-grafted antibody.

[0449] Aspect 4: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein said anti-VLA-1 antibody is a
humanized antibody.

[0450] Aspect 5: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein said anti-VLA-1 antibody com-
prises a light chain that is at least 80% identical with the light
chain of SEQ ID NO: 1 and a heavy chain that is at least 80%
identical with the heavy chain of SEQ ID NO:2.

[0451] Aspect 6: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein said anti-VLA-1 antibody com-
prises a light chain having no more than 5 amino acid
differences from the light chain of SEQ ID NO: 1 and a
heavy chain having no more than 5 amino acid differences
from the heavy chain of SEQ ID NO:2.

[0452] Aspect 7: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein said anti-VLA-1 antibody com-
prises a light chain having the sequence of SEQ ID NO:1
and a heavy chain having the sequence of SEQ ID NO:2.
[0453] Aspect 8: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, said antibody concentration is at
least about 160 mg/mlL,, at least about 170 mg/ml, at least
about 180 mg/ml., at least about 190 mg/ml., or at least
about 200 mg/mlL..

[0454] Aspect 9: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, said antibody concentration is less
than about 200 mg/mlL,, less than about 205 mg/ml., less than
about 210 mg/ml., less than about 215 mg/mlL., less than
about 220 mg/mlL,, or less than about 225 mg/mlL..

[0455] Aspect 10: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, said antibody is at a concentration
of'about 155 mg/ml. to about 165 mg/mL, about 165 mg/mL
to about 175 mg/ml., about 175 mg/ml to about 185
mg/mL, about 185 mg/mL to about 195 mg/mL, about 195
mg/mL to about 205 mg/ml., about 205 mg/mL to about 215
mg/mL, or about 215 mg/mL to about 225 mg/mlL..

[0456] Aspect 11: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, said antibody is at a concentration
of about 160 mg/mlL to about 210 mg/mlL..

[0457] Aspect 12: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the formulation is stable for at least
6 months, at least one year, at least two years, or at least
three years.

[0458] Aspect 13: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein after 6 months, one year, two
years, or three years, less than about 1%, less than about 2%,
less than about 5%, less than about 10%, or less than about
15% of the antibody in the formulation has undergone
aggregation.

[0459] Aspect 14: The aqueous pharmaceutical composi-
tion of Aspect 13, wherein aggregation is determined by
dynamic light scattering.

[0460] Aspect 15: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein after 6 months, one year, two
years, or three years, less than about 1%, less than about 2%,
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less than about 5%, less than about 10%, or less than about
15% of the antibody in the formulation has undergone
fragmentation.

[0461] Aspect 16: The aqueous pharmaceutical composi-
tion of Aspect 15, wherein fragmentation is determined by
dynamic light scattering.

[0462] Aspect 17: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein after 6 months, one year, two
years, or three years, less than about 1%, less than about 2%,
less than about 5%, less than about 10%, or less than about
15% of the antibody in the formulation has undergone
deamidation.

[0463] Aspect 18: The aqueous pharmaceutical composi-
tion of Aspect 17, wherein deamidation is determined by
protein loss as measured by spectroscopy.

[0464] Aspect 19: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, when stored in a closed container,
at 4° C., for a preselected period of time, said anti-VLA-1
antibody exhibits less than a preselected level of aggrega-
tion.

[0465] Aspect 20: The aqueous pharmaceutical composi-
tion of Aspect 19, wherein, said preselected level is less than
a preselected reference value for level of aggregation.
[0466] Aspect 21: The aqueous pharmaceutical composi-
tion of Aspect 19, wherein, said preselected level is less than
35%.

[0467] Aspect 22: The aqueous pharmaceutical composi-
tion of Aspect 19, wherein said preselected period is 30 days,
60 days, 90 days, 180 days, 1 year, 1.5 years, 2 years, 2.5
years, or 3 years.

[0468] Aspect 23: The aqueous pharmaceutical composi-
tion of Aspect 19, wherein aggregation is determined by
DLS.

[0469] Aspect 24: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, when subjected to a preselected
number of freeze/thaw cycles, said anti-VLA-1 antibody
exhibits less than a preselected level of protein loss.
[0470] Aspect 25: The aqueous pharmaceutical composi-
tion of Aspect 24, wherein, said preselected level is less than
a preselected reference value of 35%.

[0471] Aspect 26: The aqueous pharmaceutical composi-
tion of Aspect 25, wherein, said preselected level is less than
10% protein loss.

[0472] Aspect 27: The aqueous pharmaceutical composi-
tion of Aspect 24, wherein said preselected number of
freeze/thaw cycles is 3, 4, 5, 6, 7, or 8.

[0473] Aspect 28: The aqueous pharmaceutical composi-
tion of Aspect 24, wherein said preselected number of
freeze/thaw cycles is 5.

[0474] Aspect 29: The aqueous pharmaceutical composi-
tion of Aspect 24, wherein a freeze/thaw cycle comprises
incubation at -80° C. for 2 hours followed by thawing at 20°
C. until melted.

[0475] Aspect 30: The aqueous pharmaceutical composi-
tion of Aspect 24, wherein protein loss is determined by
spectroscopy.

[0476] Aspect 31: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, when stored in a closed container
at 4° C., and exposed to 1.2 lux hours white light and 200
W/n® UV energy, said anti-VLA-1 antibody exhibits less
than a preselected level of protein loss.

[0477] Aspect 32: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, when subjected to shaking at 650
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rpm, for a preselected period of time, at room temperature
said composition exhibits less than a preselected level of
protein loss.

[0478] Aspect 33: The aqueous pharmaceutical composi-
tion of Aspect 32, wherein, said preselected level is less than
5%.

[0479] Aspect 34: The aqueous pharmaceutical composi-
tion of Aspect 32, wherein said preselected period of time is
24 hours, 48 hours, 72 hours or 96 hours.

[0480] Aspect 35: The aqueous pharmaceutical composi-
tion of Aspect 32, wherein said preselected period of time is
72 hours.

[0481] Aspect 36: The aqueous pharmaceutical composi-
tion of Aspect 32, wherein protein loss is determined by
spectroscopy.

[0482] Aspect 37: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, when subjected to a preselected
level of oxidation stress, said composition exhibits a prese-
lected level of protein loss.

[0483] Aspect 38: The aqueous pharmaceutical composi-
tion of Aspect 37, wherein, said preselected level is less than
35%.

[0484] Aspect 39: The aqueous pharmaceutical composi-
tion of Aspect 37, wherein said preselected level of oxida-
tion stress is provided by the presence of hydrogen peroxide
at a final concentration of 0.04% (V/V) with incubation at
37° C., for a preselected period of time.

[0485] Aspect 40: The aqueous pharmaceutical composi-
tion of Aspect 39, wherein said preselected period of time is
2 hours, 3 hours, 4 hours, 5 hours or 6 hours.

[0486] Aspect 41: The aqueous pharmaceutical composi-
tion of Aspect 39, wherein said preselected period of time is
4 hours.

[0487] Aspect 42: The aqueous pharmaceutical composi-
tion of Aspect 39, wherein protein loss is determined by
spectroscopy.

[0488] Aspect 43: The aqueous pharmaceutical composi-
tion of Aspect 1, having a syringeability suitable for patient
self administration to a subcutaneous site.

[0489] Aspect 44: The aqueous pharmaceutical composi-
tion of Aspect 1, when disposed in a syringe suitable for
subcutaneous delivery to a patient, can be expelled and
thereby injected into a subcutaneous site of the patient, with
a plunger force equal to or less than 4 1bs.

[0490] Aspect 45: The aqueous pharmaceutical composi-
tion of Aspect 1, in a form suitable for patient self-admin-
istration.

[0491] Aspect 46: The aqueous pharmaceutical composi-
tion of Aspect 44, wherein said pressure will allow delivery
of a unit dosage in 10 seconds or less.

[0492] Aspect 47: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein, when disposed in a 1 mL syringe
having a needle of preselected gauge, can be expelled at a
preselected rate with a plunger force of no more than a
preselected amount.

[0493] Aspect 48: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising a Aspect 49: The
aqueous pharmaceutical composition of Aspect 1, further
comprising one or more of histidine, acetate, succinate or
phosphate.

[0494] Aspect 50: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising one or more of histidine
or acetate.
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[0495] Aspect 51: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising histidine.

[0496] Aspect 52: The aqueous pharmaceutical composi-
tion of Aspect 51, wherein said histidine is at a concentration
of about 10 mM to about 50 mM.

[0497] Aspect 53: The aqueous pharmaceutical composi-
tion of Aspect 51, wherein said histidine is at a concentration
of about 20 mM to about 40 mM.

[0498] Aspect 54: The aqueous pharmaceutical composi-
tion of Aspect 51, wherein said histidine is at a concentration
of about 30 mM.

[0499] Aspect 55: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising acetate.

[0500] Aspect 56: The aqueous pharmaceutical composi-
tion of Aspect 55, wherein said acetate is at a concentration
of about 10 mM to about 50 mM.

[0501] Aspect 57: The aqueous pharmaceutical composi-
tion of Aspect 55, wherein said acetate is at a concentration
of about 20 mM to about 40 mM.

[0502] Aspect 58: The aqueous pharmaceutical composi-
tion of Aspect 55, wherein said acetate is at a concentration
of about 30 mM.

[0503] Aspect 59: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising an excipient.

[0504] Aspect 60: The aqueous pharmaceutical composi-
tion of Aspect 59, wherein said excipient is selected from
sorbitol, sodium chloride, sucrose, trehelose, and mannitol.
[0505] Aspect 61: The aqueous pharmaceutical composi-
tion of Aspect 60, wherein said sorbitol is at a concentration
of about 180 mM to about 300 mM.

[0506] Aspect 62: The aqueous pharmaceutical composi-
tion of Aspect 60, herein said sorbitol is at a concentration
of about 200 mM to about 270 mM.

[0507] Aspect 63: The aqueous pharmaceutical composi-
tion of Aspect 60, wherein said sorbitol is at a concentration
of about 200 mM to about 240 mM.

[0508] Aspect 64: The aqueous pharmaceutical composi-
tion of Aspect 60, wherein said sorbitol is at a concentration
of about 230 mM to about 270 mM.

[0509] Aspect 65: The aqueous pharmaceutical composi-
tion of Aspect 60, wherein said sorbitol is at a concentration
of about 230 mM to about 270 mM.

[0510] Aspect 66: The aqueous pharmaceutical composi-
tion of Aspect 60, wherein said sorbitol is at a concentration
of about 240 mM to about 260 mM.

[0511] Aspect 67: The aqueous pharmaceutical composi-
tion of Aspect 60, wherein said sodium chloride is at a
concentration of about 100 mM to about 200 mM.

[0512] Aspect 68: The aqueous pharmaceutical composi-
tion of Aspect 60, wherein said sucrose is at a concentration
of about 230 mM to about 270 mM.

[0513] Aspect 69: The aqueous pharmaceutical composi-
tion of Aspect 60, wherein said trehalose is at a concentra-
tion of about 230 mM to about 270 mM.

[0514] Aspect 70: The aqueous pharmaceutical composi-
tion of Aspect 60, wherein said mannitol is at a concentra-
tion of about 230 mM to about 270 mM.

[0515] Aspect 71: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the osmolality is about 280
mOsm/kg to about 350 mOsm/kg.

[0516] Aspect 72: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the osmolality is less than about
455 mOsm/kg.
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[0517] Aspect 73: The aqueous pharmaceutical composi-
tion of any of Aspects 1 to 72, further comprising a surfac-
tant.

[0518] Aspect 74: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising a buffer and a surfactant.
[0519] Aspect 75: The aqueous pharmaceutical composi-
tion of Aspect 74, wherein the surfactant is polysorbate 20
or polysorbate 80.

[0520] Aspect 76: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising polysorbate 80.
[0521] Aspect 77: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising polysorbate 20.
[0522] Aspect 78: The aqueous pharmaceutical composi-
tion of Aspect 74, 75, 76, or 77, wherein the concentration
of surfactant is about 0.001% to about 0.1%.

[0523] Aspect 79: The aqueous pharmaceutical composi-
tion of Aspect 74, 75, 76, or 77, wherein the concentration
of surfactant is about 0.005% to about 0.05%.

[0524] Aspect 80: The aqueous pharmaceutical composi-
tion of Aspect 74, 75, 76, or 77, wherein the concentration
of surfactant is about 0.01%.

[0525] Aspect 81: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a pH of 5 to
7.

[0526] Aspect 82: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a pH of 5 to
6.

[0527] Aspect 83: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a pH of 5.5 to
6.5

[0528] Aspect 84: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a pH of 5.5.
[0529] Aspect 85: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a pH of 6.
[0530] Aspect 86: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a pH of 6.5.
[0531] Aspect 87: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a pH of 7.0.
[0532] Aspect 88: The aqueous pharmaceutical composi-
tion of Aspect 1, having a viscosity suitable for subcutane-
ous delivery with a syringe.

[0533] Aspect 89: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a viscosity of
less than 21 cP.

[0534] Aspect 90: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a viscosity of
less than 18 cP.

[0535] Aspect 91: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a viscosity of
less than 15 cP.

[0536] Aspect 92: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a viscosity of
less than 14 cP.

[0537] Aspect 93: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a viscosity of
10 cP to 14 cP.

[0538] Aspect 94: The aqueous pharmaceutical composi-
tion of Aspect 1, wherein the composition has a viscosity of
10 cP to 13 cP.

[0539] Aspect 95: The aqueous pharmaceutical composi-
tion of Aspect 1, comprising a buffer, an excipient and a
surfactant.
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[0540] Aspect 96: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising a buffer, wherein the
buffer is histidine, acetate, succinate or phosphate.

[0541] Aspect 97: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising an excipient, wherein
the excipient is sorbitol, sodium chloride, sucrose, trehalose
or mannitol.

[0542] Aspect 98: The aqueous pharmaceutical composi-
tion of Aspect 1, further comprising a surfactant, wherein the
surfactant is polysorbate 20 or polysorbate 80.

[0543] Aspect 99: The aqueous pharmaceutical composi-
tion of Aspect 1, comprising acetate, sorbitol, and polysor-
bate 80.

[0544] Aspect 100: The aqueous pharmaceutical compo-
sition of Aspect 1, wherein said acetate is a concentration of
about 20 mM to about 40 mM, said sorbitol is at a concen-
tration of about 200 mM to about 300 mM, said polysorbate
80 is at a concentration of about 0.0055% to about 0.05%,
and has pH 4.5 to 5.5.

[0545] Aspect 101: The aqueous pharmaceutical compo-
sition of Aspect 100, wherein the pH is