
FIELD OF THE INVENTION       The present invention is directed to the
field of pharmaceutical formulations, more particularly to stable
liquid pharmaceutical compositions comprising antagonist anti-CD40
antibodies for use in treating proliferative diseases and diseases
having an 5autoimmune or inflammatory component. BACKGROUND OF THE
INVENTION       Recent advances in the development of genetic
engineering technology have provided a variety of biologically active
polypeptides in sufficiently large quantities  10 for use as drugs.
Polypeptides, however, can lose biological activity as a result of
physical instabilities, including denaturation and formation of
soluble and insoluble aggregates, and a variety of chemical
instabilities, such as hydrolysis, oxidation, and deamidation.
Stability of polypeptides in liquid pharmaceutical formulations can
be affected, for example, by factors such as pH, ionic strength,
temperature, repeated  15 cycles of freeze-thaw, and exposure to
mechanical shear forces such as occur during processing. Aggregate
formation and loss of biological activity can also occur as a result
of physical agitation and interactions of polypeptide molecules in
solution and at the liquid-air interfaces within storage vials.
Further conformational changes may occur in polypeptides adsorbed to
air-liquid and solid-liquid interfaces during 20compression-extension
of the interfaces resulting from agitation during transportation or
otherwise. Such agitation can cause the protein to entangle,
aggregate, form particles, and ultimately precipitate with other
adsorbed proteins. For a general review of stability of protein
pharmaceuticals, see, for example, Manning et al. (1989) Pharm. Res.
6:903-918, and Wang and Hanson (1988),I. Parenteral Set Tech.
2542:S14.        Instability of polypeptide-containing liquid
pharmaceutical formulations has prompted packaging of these
formulations in the lyophilized form along with a suitable liquid
medium for reconstitution. Although lyophilization improves storage
stability of the composition, many polypeptides exhibit decreased
activity, either 5during storage in the dried state (Pikal
(1990)Biophann. 27:26-30) or as a result of aggregate formation or
loss of catalytic activity upon reconstitution as a liquid
formulation (see, for example, Carpenter etal. (1991)Develop. Biol.
Standard 74:225-239; Broadhead etal. (1992)Drug Dew!. Ind. Phann.
18:1169-1206; Mumenthalcr etal. (1994) Phann. Res. 11:12-20;
Carpenter and Crowe (1988) 10Cryobiology 25:459-470; and Roser
(1991)Blophartn. 4:47-53). While the use of additives has improved
the stability of dried proteins, many rchydratcd formulations
continue to have unacceptable or undesirable amounts of inactive,
aggregated protein (see, for example, Townsend and DeLuca (1983).!
Phann. Set 80:63-66; Hornet al. (1992) Phann. Res. 9:33-36; Yoshiaka
et al. (1993) Phann. Res, /0:687-691). Also, 15the need for
reconstitution is an inconvenience and introduces the possibility of
incorrect dosing.      Included in the pharmaceutically useful
polypeptides are recombinantly produced monoclonal antibodies. Among
this class of therapeutic agents, the antagonist anti-CD40 antibodies
targeting the TNF family receptor member CD40 20hold great promise
for the treatment of B-cell related malignancies and non-
hematological malignancies, as well as diseases having an autoimmune
and/or inflammatory component. The CD40 receptor is a 50-55 10a
cell-surface antigen present on the surface of both normal and
neoplastic human B cells, dendritic cells, monocytes, macrophages,



25cells, some epithelial carcinomas, and many solid tumors, including
lung, breast, ovary, urinary bladder, and colon cancers. The CD40
antigen is also expressed on activated T cells, activated platelets,
inflamed vascular smooth muscle cells, cosinophils, synovial
membranes in rheumatoid arthritis, dermal fibroblasts, and other
non-lymphoid cell types. Depending on the type of cell expressing
CD40, ligation 30can induce intercellular adhesion, differentiation,
activation, and proliferation.      For example, binding of CD40 to
its cognate ligand, CD4OL (also designated CD 154), stimulates B-cell
proliferation and differentiation into plasma cells, antibody
production, isotype switching, and B-cell memory generation. During
B-cell  differentiation, CD40 is expressed on pre-B cells but lost
upon differentiation into plasma cells. CD40 expression on APCs plays
an important co-stimulatory role in the activation of these cells.
For example, agonistic anti-CD40 monoclonal antibodies (mAbs) have
been shown to mimic the effects of T helper cells in B-cell
activation.  5 When presented on adherent cells expressing FcyRII,
these antibodies induce B-cell proliferation (Banchereau et al.
(1989) Science 251:70). Moreover, agonistic antiCD40 mAbs can replace
the T helper signal for secretion of IgM, IgG, and IgE in the
presence of 1L-4 (Gascan et al. (1991) J. Immunot 147:8).
Furthermore, agonistic anti-CD40 mAbs can prevent programmed cell
death (apoptosis) of B cells isolated 10from lymph nodes.      These
and other observations support the current theory that the
interaction of CD40 and CD4OL plays a pivotal role in regulating both
humoral and cell-mediated immune responses. More recent studies have
revealed a much broader role of CD40/CD4OL interaction in diverse
physiological and pathological processes. 15Thus, CD40 engagement by
CD4OL and subsequent activation of CD40 signaling are necessary steps
for normal immune responses; however, dysregulation of CD40 signaling
can lead to disease. The CD40 signaling pathway has been shown to be
involved in autoimmune disease (Ichikawa et at (2002)J. ImmunoL
169:2781- 2787 and Moore et aL (2002)J. Autoinzmun. 19:139-145).
Additionally, the 20CD40/CD4OL interaction plays an important role in
inflammatory processes. For example, both CD40 and CD4OL are
overexpressed in human and experimental atherosclerosis lesions. CD40
stimulation induces expression of matrix-degrading enzymes and tissue
factor expression in atheroma-associated cell types, such as
endothelial cells, smooth muscle cells, and macrophages. Further,
CD40 stimulation 25induces production of proinflammatory cytokines
such as 1L-1, IL-6, and IL-8, and adhesion molecules such as ICAM-1,
E-selectin, and VCAM. Inhibition of CD40/CD4OL interaction prevents
atherogenesis in animal models. In transplant models, blocking
CD40/CD4OL interaction prevents inflammation. It has been shown that
CD40/CD4OL binding acts synergistically with the Alzheimer
amyloid-beta 30peptide to promote microglial activation, thus leading
to neurotoxicity. In patients with rheumatoid arthritis (RA), CD40
expression is increased on articular chondrocytes, thus, CD40
signaling likely contributes to production of damaging  cytoldnes and
matrix metalloproteinases. See, Gotoh et at (2004)J. Rheumatol.
31:1506-1512.      Similarly, malignant B cells from tumor types of
B-cell lineage express CD40 and appear to depend on CD40 signaling
for survival and proliferation. Transformed 



5cells from patients with low- and high-grade B-cell lymphomas,
B-cell acute lymphoblastic leukemia, multiple myeloma, chronic
lymphocytic leukemia, Walsdenstrom's Macroglobulinemia, and Hodgkin's
disease express CD40. CD40 expression is also detected in two-thirds
of acute myeloblastic leukemia cases and 50% of AIDS-related
lymphomas. 10A number of carcinomas and sarcomas also exhibit high
levels of CD40 expression, though the role of CD40 signaling in
relation to CD40 expression on these cancer cells is less well
understood. CD40-expressing carcinomas include urinary bladder
carcinoma (Paulie et al. (1989)J. Immunol 142:590-595;
Braesch-Andersen et al. (1989)J. Immunol 142:562-567), breast
carcinoma (Hirano et at (1999) Blood 1593:2999-3007; Wingett et al.
(1998) Breast Cancer Res. Treat 50:27-36); prostate cancer (Rolchlin
et at (1997) Cancer Res. 57:1758-1768), renal cell carcinoma (Kluth
c/at (1997) Cancer Res. 57:891-899), undifferentiated nasopharyngeal
carcinoma (UNPC) (Agathanggelou eta?. (1995)Am. J. Pathol.
147:1152-1160), squamous cell carcinoma (SCC) (Amo et al. (2000) Eur.
Dermatol. 10:438-442; Posner et al. 20(1999) Clin. Cancer Res.
5:2261-2270), thyroid papillary carcinoma (Smith et al. (1999)
Thyroid 9:749-755), cutaneous malignant melanoma (van den Oord et al.
(1996)Am. J. Pathol. 149:1953-1961), gastric carcinoma (Yamaguchi et
at (2003) Int. .1. Oncol. 23(6):1697-702), and liver carcinoma (see,
for example, Sugimoto et at (1999) Hepatology 30(4):920-26,
discussing human bepatocellular carcinoma). For 25CD40-expressing
sarcomas, see, for example, Lollini et at (1998) Clin. Cancer Res.
4(8):1843-849, discussing human osteosarcoma and Ewing's sarcoma.
Given the potential therapeutic benefits of antagonist anti-CD40
antibodies in regulating CD4OL-mediated CD40 signaling in various
cancer and autoimmune/inflammatory diseases, and the challenges of
formulating these 30polypeptides, stable pharmaceutical compositions
comprising these antibodies are needed.  BRIEF SUMMARY OF THE
INVENTION      Stable liquid pharmaceutical compositions comprising
an antagonist antiCD40 antibody as a therapeutically or
prophylactically active component and methods useful in their
preparation are provided. These compositions comprise the antagonist
5anti-CD40 antibody, a buffering agent to maintain the pH of the
composition between about pH 5.0 and about pH 7.0, and an amount of
arginine-HC1 sufficient to render the liquid composition near
isotonic. In some embodiments, the buffering agent is a
citrate/citric acid buffer, the antagonist anti-CD40 antibody is the
CHM-12.12 or CHIR-5.9 antagonist anti-CD40 antibody or
antigen-binding fragment thereof, the  10 composition comprises
arginine-HCI as the isotonizing agent, and the composition further
comprises a nonionic surfactant and/or L-methionine as further
stabilizing agents. The stable liquid antagonist anti-CD40
antibody-containing pharmaceutical compositions of the invention find
use in methods for treating proliferative diseases and diseases
having an autoimmune and/or inflammatory component. 15 



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)      Figure
1 shows the effect of buffer species on purity of mAb CHTR-12.12
formulations stored at 25C for 3 months or 5 months as measured by
SEC-HPLC analysis 20Figure 2 shows the effect of buffer species on
aggregate formation of mAb CHIR-12.12 within the various antibody
formulations stored at 25C for 3 months or 5 months, as measured by
SEC-HPLC analysis.      Figure 3 shows the effect of buffer species
on fragmentation of mAb CH1R12.12 within the various antibody
formulations stored at 25C for 3 months or 5 25months, as measured by
SEC-HPLC analysis.      Figure 4 shows the effect of buffer species
on purity of InAb CH1R-12.12 formulations stored at 40C for 3 months
or 5 months as measured by SEC-HPLC analysis.           Figure 5
shows the effect of buffer species on aggregate formation of mAb
30CHM-12.12 within the various antibody formulations stored at 40C
for 3 months or 5 months, as measured by SEC-HPLC analysis
Figure 6 shows the effect of buffer species on fragmentation of mAb
CHIA12.12 within the various antibody formulations stored at 40C for
3 months or 5 months, as measured by SEC-HPLC analysis. Figure 7
shows differential scanning calorimetry thermograms for mAb
5CHIA-12.12 in the formulations containing either NaCI or
L-arginine-HC1 as the isotonizing agent.       Figure 8 shows %
monomer form of mAb C1-IIR-12.12 remaining in formulations containing
either NaC1 or L-arginine-HCI as the isotonizing agent when stored at
25C for 2, 4, or 6 months, as measured by SEC-HPLC. 10Figure 9 shows
% aggregates of mAb CHIR-12.12 in formulations containing either NaC1
or L-arginine-HC1 as the isotonizing agent when stored at 25C for 2,
4, or 6 months, as measured by SEC-HPLC.           Figure 10 shows %
fragments of mAb CHIR-12.12 in formulations containing either NaCI or
L-arginine-HCI as the isotonizing agent when stored at 25C for 2, 4,
15or 6 months, as measured by SEC-HPLC.      Figure 11 shows %
monomer form of mAb CHIR-12.12 remaining in formulations containing
either NaC1 or L-argininc-HCI as the isotonizing agent when stored at
40C for 2 or 4 months, as measured by SEC-HPLC. 



Figure 12 shows % aggregates of mAb CHIR-12.12 in formulations
20containing either NaCI or L-arginine-HCI as the isotonizing agent
when stored at 40C for 2 or 4 months, as measured by SEC-HPLC.
Figure 13 shows % fragments of mAb CHIR-12.12 in formulations
containing either NaCI or L-arginine-HCI as the isotonizing agent
when stored at 40C for 2 or 4 months, as measured by SEC-HPLC.
25Figure 14 shows % purity of mAb CH1R-12.12 in formulations
containing either NaC1 or L-arginine-HC1 as the isotonizing agent
when stored at 25C for 2, 4, or 6 months, as measured by CIEX-HPLC.
Figure 15 shows % acidic variants of mAb CHIR-12.12 in formulations
containing either NaCI or L-arginine-HCI as the isotonizing agent
when stored at 3025C for 2, 4, or 6 months, as measured by CIEX-HPLC.
Figure 16 shows % basic variants of mAb CHIR-12.12 in formulations
containing either NaCI or L-arginine-HC1 as the isotonizing agent
when stored at 25C for 2, 4, or 6 months, as measured by CIEX-HPLC.
DETAILED DESCRIPTION OF THE INVENTION      The present inventions now
will be described more fully hereinafter with reference to the
accompanying drawings, in which some, but not all embodiments of 5the
inventions are shown. Indeed, these inventions may be embodied in
many different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are provided
so that this disclosure will satisfy applicable legal requirements.
Many modifications and other embodiments of the inventions set forth
herein 10will come to mind to one skilled in the art to which these
inventions pertain having the benefit of the teachings presented in
the foregoing descriptions and the associated drawings. Therefore, it
is to be understood that the inventions are not to be limited to thc
specific embodiments disclosed and that modifications and other
embodiments are intended to be included within the scope of the
appended claims. Although specific 15terms are employed herein, they
are used in a generic and descriptive sense only and not for purposes
of limitation.       The present invention is directed to stable
liquid pharmaceutical compositions comprising at least one antagonist
anti-CD40 antibody or antigen-binding fragment thereof as a
therapeutically or prophylactically active component, and to methods
20useful in their preparation. For purposes of the present invention,
the term "liquid" 



with regard to pharmaceutical compositions or formulations is
intended to include the term "aqueous." By "therapeutically or
prophylactically active component" is intended the antagonist
anti-CD40 antibody or antigen-binding fragment thereof is
specifically incorporated into the composition to bring about a
desired therapeutic or 25prophylactic response with regard to
treatment, prevention, or diagnosis of a disease or condition within
a subject when the pharmaceutical composition is administered to that
subject.       By "stable" is intended the pharmaceutical
compositions of the invention provide for the physical and/or
chemical stability of the antagonist anti-CD40 30antibody or
antigen-binding fragment thereof. That is, the antagonist anti-CD40
antibody or antigen-binding fragment thereof essentially retains its
physical and/or chemical stability and has the desired biological
activity, i.e., one or more of the antagonist activities defined
elsewhere herein, including, but not limited to: inhibition  of
immunoglobulin secretion by normal human peripheral B cells
stimulated by T cells; inhibition of survival and/or proliferation of
normal human peripheral B cells stimulated by Jurkat T cells;
inhibition of survival and/or proliferation of normal human
peripheral B cells stimulated by CD4OL-expressing cells or soluble
CD40 5ligand (sCD4OL); inhibition of "survival" anti-apoptotic
intracellular signals in any cell stimulated by sCD4OL or solid-phase
CD4OL; inhibition of CD40 signal transduction in any cell upon
ligation with sCD4OL or solid-phase CD4OL; inhibition of
proliferation of human malignant B cells; deletion, anergy and/or
tolerance induction of CD40-bearing target cells or cells bearing
cognate ligands to CD40 10including, but not limited to, T cells and
B cells; induction of expansion or activation of CD4+CD25+ regulatory
T cells (see for example, donor alloantigen-specific tissue rejection
via CD4O-CD4OL interference, van Maurik et al. (2002)J. Immunol.
169:5401-5404); cytotoxicity via any mechanism (including, but not
limited to, antibody-dependent cell-mediated cytotoxicity (ADCC),
complement-dependent 15cytotoxicity (CDC), down-regulation of
proliferation, and/or apoptosis in target cells); modulation of
target cell cytolcine secretion and/or cell surface molecule
expression; and combinations thereof.      Methods for monitoring
protein stability are well known in the art. See, for example, Jones
(1993) Adv. Drug Delivety Rev. 10:29-90; Lee, ed. (1991) Peptide and
20Protein Drug Delivety (Marcel Dekker, Inc., New York, New York);
and the stability assays disclosed herein below. Generally, protein
stability is measured at a chosen temperature for a specified period
of time. In preferred embodiments, a stable antibody pharmaceutical
composition provides for stability of the antagonist antiCD40
antibody or antigen-binding fragment thereof when stored at room
temperature  25 (about 25C) for at least 1 month, at least 3 months,
or at least 6 months, and/or is stable at about 2-8C for at least 6
months, at least 9 months, at least 12 months, at least 18 months, at
least 24 months. A protein such as an antibody, when formulated in a
pharmaceutical composition, is considered to retain its physical
stability at a given point in time if it 30shows no visual signs
(i.e., discoloration or loss of clarity) or measurable signs (for 



example, using size-exclusion chromatography (SEC) or UV light
scattering) of precipitation, aggregation, and/or denaturation in
that pharmaceutical composition. With respect to chemical stability,
a protein such as an antibody, when formulated in a  pharmaceutical
composition, is considered to retain its chemical stability at a
given point in time if measurements of chemical stability are
indicative that the protein (i.e., antibody) retains the biological
activity of interest in that pharmaceutical composition. Methods for
monitoring changes in chemical stability are well known in the art
and  5 include, but are not limited to, methods to detect chemically
altered forms of the protein such as result from clipping, using, for
example, SDS-PAGE, SEC, and/or matrix-assisted laser desorption
ionization/time of flight mass spectrometry; and degradation
associated with changes in molecular charge (for example, associated
with deamidation), using, for example, ion-exchange chromatography.
See, for 10example, the methods disclosed herein below.       An
antagonist anti-CD40 antibody or antigen-binding fragment thereof,
when formulated in a pharmaceutical composition, is considered to
retain a desired biological activity at a given point in time if the
desired biological activity at that time is within about 30%,
preferably within about 20% of the desired biological activity
15exhibited at the time the pharmaceutical composition was prepared
as determined in a suitable assay for the desired biological
activity. Assays for measuring the desired biological activity of the
antagonist anti-CD40 antibodies disclosed herein, and antigen-binding
fragments thereof, can be performed as described in provisional
applications entitled "Antagonist ,4nti-CD40 Monoclonal Antibodies
and Methods for 20Their Use," filed November 4, 2003, November 26,
2003, and April 27, 2004, and assigned U.S. Patent Application Nos.
60/517,337 (Attorney Docket No. PP20107.001 (035784/258442)),
60/525,579 (Attorney Docket No. PP20107.002 (035784/271525)), and
60/565,710 (Attorney Docket No. PP20107.003 (035784/277214)),
respectively; and International Patent Application No.
25PCT/US2004/037152 (Attorney Docket No. PP20107.004
(035784/282916)), also entitled "Antagonist Anti-CD40 Monoclonal
Antibodies and Methods for Their Use," filed November 4, 2004, and
published as WO 2005/044854; the contents of each of which are herein
incorporated by reference in their entirety. See also the assays
described in provisional application entitled "Methods for Diagnosis
and Treatment of 30Proliferative Disorders Mediated by CD40
Signaling," filed December 9, 2005, and assigned U.S. Patent
Application No. 60/749,285 (Attorney Docket No. PP028035.0002
(035784/304312)), and corresponding International Patent Application
No. PCT/US2006/019414 (Attorney Docket No. PP028035.0003
(035784/311611)), filed May 18, 2006, and published as WO
2006/125143; and provisional application entitled "Methods for
Diagnosis and Treatment of Diseases Having an Autoimmune and/or
Inflammauny Component," filed December 9, 2005, and assigned U.S.
Patent Application No. 60/749,336 (Attorney Docket No. 5PP028062.0002
(035784/304311)), and corresponding International Patent Application
No. PCT/US2006/019325 (Attorney Docket No. PP028062.0003
(035784/311608)), filed May 18, 2006, and published as W02006/125117;
the contents of each of which are herein incorporated by reference in
their entirety. Also see the assays described in Schultze et at
(1998)Proc. Natl. Acad. Set USA 92:8200- 108204; Denton et al.



Immunot 164:688-697; Noclle (1998)Agents Actions Suppl. 49:17-22;
Lederman et al. (1996) Curr. Opin. Hematot 3:77-86; Coligan et at
(1991) Current Protocols in Immunology 13:12; Kwekkeboom et at (1993)
Immunology 79:439-444; and U.S. Patent Nos. 5,674,492 and 5,847,082;
herein incorporated by reference. 15The antagonist anti-CD40 antibody
or antigen-binding fragment thereof that is to be formulated in
accordance with the methods of the present invention can be prepared
using any method known in the art, including those methods disclosed
elsewhere herein. In one embodiment, the antagonist anti-CD40
antibody, for example, the CH1R-12.12 or CHIR-5.9 monoclonal
antibody, or antigen-binding 20fragment thereof is recombinantly
produced in a CHO cell line as described herein below.
Following its preparation and purification, the antagonist anti-CD40
antibody or antigen-binding fragment thereof can be formulated as a
liquid pharmaceutical composition in the manner set forth herein.
Where the antagonist anti-CD40 antibody 25or antigen-binding fragment
thereof is to be stored prior to its formulation, it can be frozen,
for example, at < -20C, and then thawed at room temperature for
further formulation.       The liquid pharmaceutical compositions of
the invention comprise a therapeutically or prophylatically effective
amount of the antagonist anti-CD40 30antibody or antigen-binding
fragment thereof. The amount of antibody or antigen- binding fragment
thereof present in the formulation takes into consideration the route
of administration and desired dose volume.        In this manner, the
liquid pharmaceutical compositions of the present invention comprise
the antagonist anti-CD40 antibody, for example, the CHIR-12.12 or
CHIR-5.9 antibody, or antigen-binding fragment thereof at a
concentration of about 0.1 mg/ml to about 50.0 mg/ml, about 0.5 mg/ml
to about 40.0 mg/ml, about 1.0 5mg/ml to about 35.0 mg/ml, about 1.0
mg/ml to about 30.0 mg/ml, about 5.0 mg/ml to about 25.0 mg/ml, about
5.0 mg/ml to about 20.0 mg/ml, about 10.0 mg/ml to about 35.0 mg/ml,
or about 15.0 mg/ml to about 25.0 mg/ml. In some embodiments, the
liquid pharmaceutical composition comprises the antagonist anti-CD40
antibody or antigen-binding fragment thereof at a concentration of
about 0.1 mg/ml to about 5.0 10mg/ml, about 5.0 mg/ml to about 10.0
mg/ml, about 10.0 mg/ml to about 15.0 mg/ml, about 15.0 mg/ml to
about 20.0 mg/ml, about 20.0 mg/ml to about 25.0 mg/ml, about 25.0
mg/ml to about 30.0 mg/ml, about 30.0 mg/ml to about 35.0 mg/ml,
about 35.0 mg/ml to about 40.0 mg/ml, about 40.0 mg/ml to about 45.0
mg/ml, or about 45.0 mg/m1 to about 50.0 mg/ml. In other embodiments,
the liquid pharmaceutical 15composition comprises the antagonist
anti-CD40 antibody or antigen-binding fragment thereof at a
concentration of about 15.0 mg/ml, about 16.0 mg/ml, about 17.0
mg/ml, about 18.0 mg/ml, about 19.0 mg/ml, about 20.0 mg/ml, about
21.0 mg/ml, about 22.0 mg/ml, about 23.0 mg/ml, about 24.0 mg/ml,
about 25.0 mg/ml, about 26.0 mg/ml, about 27.0 mg/ml, about 28.0
mg/ml, about 29.0 mg/ml, about 30.0 20mg/ml, about 31.0 mg/ml, about
32.0 mg/ml, about 33.0 mg/ml, about 34.0 mg/ml, or about 35.0 mg/ml. 



In accordance with the present invention, the antagonist anti-CD40
antibody, for example, the monoclonal antibody CHIR-12.12 or CHIR-5.9
described herein below, or antigen-binding fragment thereof, is
formulated with a buffer that maintains  25 the pH of the
pharmaceutical composition in the range of about pH 5.0 to about pH
7.0, and an amount of arginine in its acidic form, referred to herein
as arginine-HCI, sufficient to render the composition near isotonic.
By "near isotonic" is intended the aqueous formulation has an
osmolality of about 240 mmol/kg to about 360 rnmol/kg, preferably
about 240 to about 340 mmol/kg, more preferably about 250 to about
330 30mmol/kg, even more preferably about 260 to about 320 mmol/kg,
still more preferably about 270 to about 310 mmol/kg. In some
embodiments, the liquid pharmaceutical composition has an osmolality
of about 295 mmol/kg. Methods of  determining the isotonicity of a
solution are known to those skilled in the art. See, for example,
Setnilcar et at (1959)J. Am. Pharm. Assoc. 48:628. The arginine-HC1
not only serves as an isotonizing agent, but also serves to stabilize
the antibody against conformational changes, aggregate formation,
5fragmentation, and/or deamidation during storage of the liquid
pharmaceutical compositions of the invention. By "during storage" is
intended a liquid pharmaceutical composition or formulation once
prepared, is not immediately administered to a subject. Rather,
following preparation, it is packaged for storage, either in a liquid
form, in a frozen state, or in a dried form for later reconstitution
into 10a liquid form or other form suitable for administration to a
subject. By "dried form" is intended the liquid pharmaceutical
composition or formulation is dried either by freeze drying (i.e.,
lyophilization; see, for example, Williams and Polli (1984).!
Parenteral Set Technot 38:48-59), spray drying (see Masters (1991) in
Spray-Dtying Handbook (5th ed; Longman Scientific and Technical,
Essez, U.K.), pp. 491-676; 15Broadhead et at (1992)Drug Devet Ind.
Pharm. 18:1169-1206; and Mumenthaler et at (1994)Pharm. Res.
11:12-20), or air drying (Carpenter and Crowe (1988) Oyobiology
25:459-470; and Roscr (1991)Biopharm. 4:47-53). Conformational
changes, aggregate formation, fragmentation, and/or deamidation of an
antibody during storage of a liquid pharmaceutical composition can
adversely affect biological 20activity of the antibody, resulting in
loss of therapeutic efficacy of the pharmaceutical composition.
Furthermore, aggregate formation may cause other problems such as
blockage of tubing, membranes, or pumps when the antibody-containing
pharmaceutical composition is administered using an infusion system.
Any stereoisomer (i.e., L, D, or DL isomer) of arginine, or
combinations of 25these stereoisomers, may be present in the
pharmaceutical compositions of the invention so long as the arginine
is present in its acidic form, i.e., arginine-HCI. Preferably the
L-stcrcoisomcr is used. Compositions of the invention may also be
formulated with analogues of this amino acid. By "amino acid
analogue" is intended a derivative of the naturally occurring amino
acid that brings about the desired effect 30of rendering the
composition near isotonic as well as decreasing aggregate formation,
fragmentation, and/or deamidation of the polypeptide during storage
of the liquid pharmaceutical compositions of the invention. Suitable
arg,inine analogues include, 



for example, aminoguanidine and N-monoethyl L-arginine. As with the
arginine, the amino acid analogues are incorporated into the
compositions in their acidic form.       The concentration of
arginine-HC1 in the pharmaceutical composition will depend upon the
contribution of other components to tonicity. In some embodiments,
5the concentration of arginine-HCI is about 50 mM to about 300 mM,
about 50 mM to about 250 mM, about 50 tnM to about 200 mM, about 50
mM to about 175 mM, about 50 mM to about 150 mM, about 75 triM to
about 175 mM, about 75 mM to about 150 mM, about 100 mM to about 175
mM, about 100 mM to about 200 mM, about 100 mM to about 150 mM, about
125 mM to about 175 mM, about 125 mM to 10about 150 mM, about 130 mM
to about 170 mM, about 130 m1\4 to about 160 mM, about 135 mM to
about 155 mM, about 140 mM to about 155 mM, or about 145 mM to about
155 mM. In one such embodiment, the concentration of arginine-HC1 is
about 125 mM, about 150 mM, or about 175 mM. The pH of a liquid
antibody-containing pharmaceutical composition affects 15the
stability of the antibody contained therein, primarily through its
affect on polypeptide aggregate formation. Thus the amount of
buffering agent present in the pharmaceutical compositions of the
invention will vary depending upon the pH optimum for stability of a
particular antagonist anti-CD40 antibody of interest. Determination
of this pH optimum can be achieved using methods generally available
20 in the art, including, for example, Differential Scanning
Calorimetry (DSC), which assesses conformational stability; SDS-PAGE
and size-exclusion chromatography (SEC-HPLC), which assess
aggregation and fragmentation; and Cation-Exchange HPLC (CIEX-HPLC)
analysis, winch assesses charge change-related degradation. Preferred
pH for the liquid pharmaceutical compositions of the invention is
about pH 255.0, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0,
6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7.0, and other such
values within the range of about pH 5.0 to about pH 7.0. In some
embodiments, the buffering agent maintains the pH of the
pharmaceutical composition in the range of about pH 5.0 to about pH
6.5, about pH 5.0 to about pH 6.0, about pH 5.0 to about pH 5.5,
about pH 5.5 to about 7.0, about pH 5.5 to about 30pH 6.5, or about
pH 5.5 to about pH 6.0.      Any suitable buffering agent that
maintains the pH of the liquid antagonist anti-CD40 antibody
pharmaceutical composition in the range of about pH 5.0 to about pH
7.0 can be used in the formulation, so long as the physicochemical
stability and   desired biological activity of the antibody are
retained as noted herein above. Suitable buffering agents include,
but are not limited to, conventional acids and salts thereof, where
the counter ion can be, for example, sodium, potassium, ammonium,
calcium, or magnesium. Examples of conventional acids and salts
thereof that can be used to 5buffer the liquid pharmaceutical
composition include, but are not limited to, Citric acid or citrate,
succinic acid or succinate, acetic acid or acetate, tartaric acid or
tartarate, phosphoric acid or phosphate, gluconic acid or gluconate,
glutamic acid or glutamate, aspartic acid or aspartate, maleic acid
or maleate, and malic acid or malate buffers. It is recognized that
the buffering agent can be a mixture of the acid and the salt form of
10the acid, for example, a mixture of citric acid and citrate
(referred to herein as a citrate/citric acid buffer), a mixture of
succinic acid and succinate (referred to herein as a
succinate/succinic acid buffer), a mixture of acetic acid and acetate



1550 mM, including about 1 mM, 2 mM, 5 mM, 8 mM, 10 mM, 15 mM, 20 mM,
25 mM, 30 mM, 35 mM, 40 mM, 45 mM, 50 mM, or other such values within
the range of about 1 mM to about 50 mM. In some embodiments, the
concentration of the buffering agent is from about 5 mM to about 15
mM, including about 5 rnM, 6 mM, 7 mM, 8 mM, 9 mM, 10 mM, 11 mM, 12
mM, 13 mM, 14 mM, 15 mM, or other such 20values within the range of
about 5 mM to about 15 mM.       In some embodiments of the
invention, the liquid pharmaceutical composition comprises the
desired concentration (i.e., about 0.1 mg/ml to about 50.0 mg/ml as
noted above) of an antagonist anti-CD40 antibody described elsewhere
herein, for example, the monoclonal antibody CHIR-12.12 or CHIR-5.9,
or antigen-binding 25fragment thereof, an amount of arginine-HC1 to
render the composition near isotonic, and a buffering agent that is a
citrate/citric acid buffer, where the concentration of the buffering
agent is such that the buffering agent maintains the pH of the
pharmaceutical composition in the range of about pH 5.0 to about pH
7.0, preferably about pH 5.0 to about pH 6.5, including about pH 5.0,
5.5, 6.0, and 6.5. By "citrate" 30is intended a buffer comprising a
salt of citric acid. In a preferred embodiment, the citrate
counterion is the sodium cation, and thus the citrate buffer
component is sodium citrate. However, any cation is expected to be
effective. Other possible citrate cations include, but are not
limited to, potassium, ammonium, calcium, and   magnesium. As noted
above, a citrate/citric acid buffer comprises a mixture of the acid
(i.e., citric acid) and the salt form of the acid (i.e., citrate),
where the counterion in the salt form of the acid can be any suitable
cation. In one such embodiment, the counter ion for the salt form of
the acid is the sodium cation, and hence the buffering 5agent
comprises a mixture of citric acid and sodium citrate. As noted
above, the concentration of the citrate/citric acid buffer can be
from about 1 mM to about 50 mM, including about 1 mM, 2 mM, 5 mM, 8
mM, 10 mM, 15 mM, 20 mM, 25 mM, 30 mM, 35 mM, 40 mM, 45 mM, 50 mM, or
other such values within the range of about 1 mM to about 50 mM. In
some embodiments, the citrate/citric acid buffer 10concentration is
from about 5 mM to about 15 mM, including about 5 mM, 6 mM, 7 mM, 8
mM, 9 mM, 10 mM, 11 mM, 12 mM, 13 mM, 14 mM, or about 15 mM.       In
other embodiments, the liquid pharmaceutical composition comprises an
antagonist anti-CD40 antibody such as the monoclonal antibody
CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof, at a
concentration of about 0.1 mg/ml 15to about 50.0 mg/ml, about 5.0
mg/ml to about 35.0 mg/ml, about 10.0 mg/m1 to about 35.0 mg/ml, or
about 10.0 mg/ml to about 20.0 mg/ml; an amount of arginineHC1 to
render the composition ncar isotonic; and the buffering agent is a
citrate/citric acid buffer at a concentration of about 1 mM to about
20 mM, about 5 mM to about 15 mM, preferably about 10 mM. In yet
other embodiments, the liquid 20pharmaceutical composition comprises
an antagonist anti-CD40 antibody such as the monoclonal antibody
CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof, at a
concentration of about 0.1 mg/ml to about 50.0 mg/ml, about 5.0 mg/ml
to about 35.0 mg/ml, about 10.0 mg/m1 to about 35.0 mg/ml, or about
10.0 mg/ml to about 20.0 mg/ml; an amount of arginine-HC1 to render
the composition near isotonic; and 25thc buffering agent is sodium
citratc/citric acid buffer at a concentration of about 1 



mM to about 20 mM, about 5 mM to about 15 mM, preferably about 10 mM.
In some preferred embodiments, the liquid pharmaceutical composition
comprises the antagonist anti-CD40 antibody, for example, the
monoclonal antibody CHIR-12.12 or CHIR-5.9, or antigen-binding
fragment thereof; a buffering agent to  30 maintain the pH of the
pharmaceutical composition within the range of about pH 5.0 to about
pH 7.0; and the concentration of arginine-HC1 is about 100 mM to
about 200 naM. In some of these embodiments, the buffering agent is
sodium citrate/citric acid buffer at a concentration of about 5 mM to
about 15 mM, the liquid pharmaceutical  composition comprises the
antagonist anti-CD40 antibody, for example, the monoclonal antibody
CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof, and the
pharmaceutical composition has a pH of about pH 5.0 to about pH 7.0,
about pH 5.0 to about pH 6.5, or about pH 5.5 to about pH 6.0. In
other embodiments, the 5liquid pharmaceutical composition comprises
the antagonist anti-CD40 antibody, for example, the monoclonal
antibody CHIR-12.12 or CH1R-5.9, or antigen-binding fragment thereof,
at a concentration of about 0.1 mg/ml to about 50.0 mg/ml, about 5.0
mg/ml to about 35.0 mg/ml, or about 10.0 mg/ml to about 35.0 mg/ml,
including about 10.0 mg/ml, about 15.0 mg/ml, about 20.0 mg/ml, about
25.0 mg/ml, about 30.0 10mg/ml, or about 35.0 mg/ml; about 150 mM
arginine-HC1; and the buffering agent is about 10 mM sodium
citrate/citric acid buffer; where the formulation has a pH of about
pH 5.5.      Protein degradation due to freeze thawing or mechanical
shearing during processing of liquid pharmaceutical formulations of
the present invention can be 15inhibited by incorporation of
surfactants into the formulation in order to lower the surface
tension at the solution-air interface. Thus, in some embodiments, the
liquid pharmaceutical composition comprises an antagonist anti-CD40
antibody, for example, the monoclonal antibody CHIR-12.12 or
CHIR-5.9, or antigen-binding fragment thereof; a buffering agent to
maintain the pH of the pharmaceutical 20composition within the range
of about pH 5.0 to about pH 7.0; an amount of arginine- HC1 to render
the liquid pharmaceutical composition near isotonic; and further
comprises a surfactant In other embodiments, the liquid
pharmaceutical composition comprises an antagonist anti-CD40
antibody, for example, the monoclonal antibody CHIR-12.12 or
CHIR-5.9, or antigen-binding fragment thereof; a buffering agent to
25 maintain the pH of the pharmaceutical composition within the range
of about pH 5.0 to about pH 7.0; arginine-HCI at a concentration of
about 50 mM to about 300 mM, or about 100 mM to about 200 mM; and
further comprises a surfactant.      Typical surfactants employed are
nonionic surfactants, including polyoxyethylene sorbitol esters such
as polysorbate 80 (Tween 80) and polysorbate 20 30(Tween 20);
polyoxypropylene-polyoxyethylene esters such as Pluronic F68;
polyoxyethylene alcohols such as Brij 35; simethicone; polyethylene
glycol such as PEG400; lysophosphatidylcholine; and
polyoxyethylene-p-t-octylphenol such as Triton X-100. Classic
stabilization of pharmaceuticals by surfactants or emulsifiers is
described, for example, in Levine et al. (1991)J. Parenteral Sc!.
Technol. 45(3):160- 165, herein incorporated by reference. A
preferred surfactant employed in the practice of the present
invention is polysorbate 20 or polysorbate 80. Where a surfactant is
included, it is typically added in an amount from about 0.001 % to
about 51.0%, about 0.001% to about 0.5%, about 0.001% to about 0.4%,



about 0.3%, about 0.001% to about 0.2%, about 0.005% to about 0.5%,
about 0.005% to about 0.2%, about 0.01% to about 0.5%, about 0.01% to
about 0.2%, about 0.03% to about 0.5%, about 0.03% to about 0.3%,
about 0.05% to about 0.5%, or about 0.05% to about 0.2%, whcrc
percentages arc on a wcight/volumc (w/v) basis. 10Thus, in some
embodiments, the liquid pharmaceutical composition comprises an
antagonist anti-CD40 antibody, for example, the monoclonal antibody
CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof; the
buffering agent is a citrate/citric acid buffer, for example, sodium
citrate/citric acid buffer, at a concentration of about 1 mM to about
50 mM, about 5 mM to about 25 mM, or about 155 mM to about 15 mM; the
composition has a pH of about pH 5.0 to about pH 7.0, about pH 5.0 to
about pH 6.5, or about pH 5.5 to about pH 6.0; arginine-HC1 is
present at a concentration of about 50 mM to about 300 mM, about 100
mM to about 200 mM, or about 50 mM to about 150 mM; and the
pharmaceutical composition further comprises a surfactant, for
example, polysorbate 20, in an amount from about 200.001% to about
1.0% (w/v) or about 0.001% to about 0.5% (w/v). In other embodiments,
thc liquid pharmaceutical composition comprises an antagonist
antiCD40 antibody, for example, the monoclonal antibody CHIR-12.12 or
CHIR-5.9, or antigen-binding fragment thereof, at a concentration of
about 0.1 mg/ml to about 50.0 mg/ml, about 5.0 mg/ml to about 35.0
mg/ml, or about 10.0 mg/ml to about 35.0 25mg/ml, including about
10.0 mg/ml, about 15.0 mg/ml, about 20.0 mg/ml, about 25.0 mg/ml,
about 30.0 mg/ml, or about 35.0 mg/ml; about 50 mM to about 200 mM
arginine-HCI, including about 150 mM argininc-HCI; the buffering
agent is sodium citrate/citric acid buffer at a concentration of
about 5 mM to about 20 mM, including about 10 mM; and the
pharmaceutical composition optionally comprises a surfactant, 30for
example, polysorbate 20, in an amount from about 0.001% to about 1.0%
(w/v), including about 0.001% to about 0.5% (w/v), about 0.01% to
about 0.25% (w/v), about 0.025% to about 0.2% (w/v), about 0.025% to
about 0.1% (w/v), or about 0.05% to about 0.2% (w/v); where the
liquid pharmaceutical composition has a pH of  about pH 5.0 to about
pH 7.0, about pH 5.0 to about pH 6.0, about pH 5.0 to about pH 5.5,
about pH 5.5 to about pH 6.5, about pH 5.5 to about pH 6.0, or about
pH 5.5.      The liquid pharmaceutical composition can be essentially
free of any preservatives and other carriers, excipients, or
stabilizers. Alternatively, the  5 pharmaceutical composition can
optionally include one or more preservatives, for example,
antibacterial agents, pharmaceutically acceptable carriers,
excipients, or stabilizers described elsewhere herein provided they
do not adversely affect the physicochemical stability of the
anti-CD40 antibody or antigen-binding fragment thereof. Examples of
acceptable carriers, excipients, and stabilizers include, but are
10not limited to, additional buffering agents, co-solvents,
surfactants, antioxidants including ascorbic acid and mcthionine,
chclating agents such as EDTA, metal complexes (for example,
Zn-protein complexes), and biodegradable polymers such as polyesters.
A thorough discussion of formulation and selection of
pharmaceutically acceptable carriers, stabilizers, and isomolytes can
be found in Remington's 15Pharmaceutical Sciences (18th cd.; Mack
Publishing Company, Eaton, Pennsylvania, 1990), herein incorporated
by reference. 



Thus, in one embodiment, the antagonist anti-CD40 antibody-containing
liquid pharmaceutical compositions of the invention further comprise
the amino acid methionine to inhibit oxidation of oxidizable amino
acid residues within the antibody 20polypeptide chains. By "inhibit"
is intended minimal accumulation of oxidized species over time.
Inhibiting oxidation results in greater retention of the antagonist
anti-CD40 antibody in its proper molecular form. Any stereoisomer of
methionine (L, D, or DL isomer) or combinations thereof can be used.
The amount to be added should be an amount sufficient to inhibit
oxidation of the oxidizable amino acid 25residues such that the
amount of oxidized species is acceptable to regulatory agencies.
Typically, this means that the composition contains no more than
about 10% to about 30% oxidation products. Generally, this can be
achieved by adding methionine such that the ratio of methionine added
to methionine residues ranges from about 1:1 to about 1000:1, most
preferably 10:1 to about 100:1. 30The preferred amount of methionine
to be added can readily be determined empirically by preparing the
composition comprising the antagonist anti-CD40 antibody of interest,
or antigen-binding fragment thereof, with different concentrations of
methionine and determining the relative effect on formation of
oxidative species of the polypeptide using, for instance,
chromatographic separation of the molecular species and
identification using polypeptide molecular weight standards, such as
with RP-HPLC, or hydrophobic interaction chromatography (HIC) as
described below in Example 1. That concentration of methionine that
maximizes  5 inhibition of oxidation of oxidizable amino acid
residues, without having adverse affects on amino acid-related
inhibition of antibody aggregation, would represent a preferred
amount of methionine to be added to the composition to further
improve antibody stability. Thus, in some embodiments of the
invention, the liquid pharmaceutical 10composition comprises an
antagonist anti-CD40 antibody, for example, the monoclonal antibody
CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof; the
buffering agent is a citrate/citric acid buffer, for example, sodium
citrate/citric acid buffer, at a concentration of about 1 mM to about
50 mM, about 5 mM to about 25 mM, or about 5 InM to about 15 InM; the
pharmaceutical composition has a pH of 15about pH 5.0 to about pH
7.0, about pH 5.0 to about pH 6.5, or about pH 5.5 to about pH 6.0;
arginine-HC1 is present at a concentration of about 50 mM to about
300 mM, about 100 mM to about 200 mM, or about 50 mM to about 150 mM;
a surfactant is present, for example, polysorbate 20 or polysorbate
80, in an amount from about 0.001% to about 1.0% (w/v) or about
0.001% to about 0.5% (w/v); and the  20 pharmaceutical composition
further comprises methonine at a concentration of about 0.5 mM to
about 20.0 mM, about 0.5 mM to about 10.0 mM, about 1.0 mM to about
20.0 mM, about 1.0 mM to about 10.0 mM, about 1.0 mM to about 7.0 mM,
about 2.0 mM to about 6.0 mM, or about 2.5 mM to about 5.0 mM. In
other embodiments, the liquid pharmaceutical composition comprises an
antagonist anti-CD40 antibody, for 25example, the monoclonal antibody
CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof, at a
concentration of about 0.1 mg/ml to about 50.0 mg/ml, about 5.0 mg/ml
to about 35.0 mg/ml, or about 10.0 mg/ml to about 35.0 mg/ml,
including about 10.0 mg/ml, about 15.0 mg/ml, about 20.0 mg/ml, about
25.0 mg/ml, about 30.0 mg/ml, or about 35.0 mg/nil; about 50 mM to
about 200 mM arginine-HC1, including 30about 150 mM arginine-HCI;



about 0.025% to about 0.2% (w/v), about 0.025% to about 0.1% (w/v),
or about 0.05% to about 0.2% (w/v); and optionally methionine, for
example, at a concentration of about 0.5 mM to about 10.0 mM, about
1.0 mM to about 7.0 mM, about 2.0 mM to about 6.0 mM, or about 2.5 mM
to about 5.0 mM, including about  5 2.0 mM, about 2.5 mM, about 3.0
mM, about 3.5 mM, about 4.0 mM, about 4.5 mM, about 5.0 mM, or about
5.5 mM; where the liquid pharmaceutical composition has a p11 of
about pH 5.0 to about pH 7.0, about pH 5.0 to about pH 6.0, about pH
5.0 to about pH 5.5, about pH 5.5 to about pH 6.5, about pH 5.5 to
about pH 6.0, or about pH 5.5. 10In yet other embodiments, the liquid
pharmaceutical composition comprises the monoclonal antibody
CHIR-12.12 or CH1R-5.9, or antigen-binding fragment thereof, at a
concentration of about 0.1 mg/ml to about 50.0 mg/ml, about 5.0 mg/ml
to about 35.0 mg/ml, or about 10.0 mg/ml to about 35.0 mg/ml,
including about 10.0 mg/ml, about 15.0 mg/ml, about 20.0 mg/ml, about
25.0 mg/ml, about 30.0 mg/ml, or  15 about 35.0 mg/ml; about 100 mM
to about 200 mM arginine-HC1, including about 150 mM arginine-HCI;
sodium citrate/citric acid buffer at a concentration of about 5 mM to
about 20 mM, including about 10 mM; optionally a surfactant, for
example, polysorbate 20, in an amount from about 0.025% to about 0.1%
(w/v); and optionally methionine, for example, at a concentration of
about 2.0 mM to about 5.5 mM, 20including about 5.0 mM; where the
liquid pharmaceutical composition has a pH of about pH 5.0 to about
pH 6.0, including about pH 5.5.       In addition to those agents
disclosed above, other stabilizing agents, such as albumin,
ethylenediaminetetracetic acid (EDTA) or one of its salts such as
disodium EDTA, can optionally be added to further enhance the
stability of the liquid 25pharmaceutical compositions. Where
desirable, the amount of albumin can be added at concentrations of
about 1.0% w/v or less. The EDTA acts as a scavenger of metal ions
known to catalyze many oxidation reactions, thus providing an
additional stabilizing agent. Where desirable, the amount of EDTA can
be added at concentrations of about 0.1 to about 5.0 mM. 30Where
desirable, sugars or sugar alcohols may also be included in the
stabilized liquid antagonist anti-CD40 antibody-containing
pharmaceutical compositions of the present invention. Any sugar such
as mono-, di-, or polysaccharides, or water-soluble glucans,
including for example fructose, glucose,  mannose, sorbose, xylose,
maltose, lactose, sucrose, dextran, pullulan, dextrin, cyclodextrin,
soluble starch, hydroxyethyl starch and carboxymethylcellulose-Na may
be used. Sucrose is the most preferred sugar additive. Sugar alcohol
is defined as a C4-C8 hydrocarbon having an -OH group and includes,
for example, mannitol, 5sorbitol, inositol, galacititol, dulcitol,
xylitol, and arabitolm with mannitol being the most preferred sugar
alcohol additive. The sugars or sugar alcohols mentioned above may be
used individually or in combination. There is no fixed limit to the
amount used, as long as the sugar or sugar alcohol is soluble in the
liquid preparation and does not adversely effect the stabilizing
effects achieved using the methods of the 10invention. Preferably,
the sugar or sugar alcohol concentration is between about 1.0 % and
about 15.0% (w/v), more preferably between about 2.0% and about 10.0%
(w/v). 



After the liquid pharmaceutical composition described herein is
prepared, it can be lyophilized to prevent degradation. Methods for
lyophilizing liquid  15 compositions are known to those of ordinary
skill in the art. Just prior to use, the composition may be
reconstituted with a sterile diluent (Ringer's solution, distilled
water, or sterile saline, for example) that may include additional
ingredients. Upon reconstitution, the composition is preferably
administered to subjects using those methods that are known to those
skilled in the art. 20The liquid antagonist anti-CD40
antibody-containing pharmaceutical compositions of the invention are
stable and thus have increased storage stability relative to
antagonist anti-CD40 antibody compositions prepared in buffered
solutions comprising sodium chloride as the isotonizing agent.
Without being bound by theory, it is believed that this increased
storage stability is observed in the liquid formulation, 25whether
stored directly in that form for later use, stored in a frozen state
and thawed prior to use, or prepared in a dried form, such as a
lyophilized, air-dried, or spray-dried form, for later reconstitution
into a liquid form or other form prior to use. Preferably,
compositions of the invention are stored directly in their liquid
form to take full advantage of the convenience of having increased
storage stability in the 30liquid form, ease of administration
without reconstitution, and ability to supply the formulation in
prefilled, ready-to-use syringes or as multidose preparations if the
formulation is compatible with bacteriostatic agents.        The
compositions of the invention relate to the discovery that the use of
arginine-HC1 as an isotonizing agent and a mixture of an acid and its
salt form, such as sodium citrate/citric acid, as the buffering agent
results in a liquid antagonist antiCD40 antibody-containing
pharmaceutical composition that has increased storage  5 stability
relative to a liquid antagonist anti-CD40 antibody-containing
pharmaceutical composition prepared with sodium chloride and the
respective buffering agent. The increased storage stability of the
composition is achieved through the influence of the acidic form of
arginine on stability of the therapeutically active antagonisit
anti-C40 antibody, morc particularly its influence on polypeptide
aggregation, fragmentation, 10and deamidation during storage in
liquid formulations. Furthermore, incorporation of arginine-HC1 as an
isotonizing agent in a liquid antagonist anti-CD40 antibody
composition buffered in the manner set forth herein results in liquid
pharmaceutical compositions that are near isotonic without having to
include additional isotonizing agents, such as sodium chloride. 15The
acidic form of arginine incorporated into the stable liquid
pharmaceutical compositions of the invention protects the
therapeutically active antagonist anti-CD40 antibody or
antigen-binding fragment thereof against physical and chemical
changes, thereby increasing stability of the antibody during storage
of the composition. By "increasing stability" is intended that one or
more of aggregate formation, 20fragmentation, and deamidation by the
antibody during storage of the liquid pharmaceutical composition is
decreased relative to that observed during storage of a liquid
pharmaceutical composition comprising the antagonist anti-CD40
antibody and the same formulation components with the exception of
the absence of this particular isotonizing and stabilizing agent. The
effect of arginine-HC1 on antagonist anti-CD40 25antibody aggregation



30absorbance. Aggregation can also be monitored using SDS-PAGE. See
also the Examples herein below. In the case of aggregation, an
effective amount of arginine-HC1 to incorporate within an antagonist
anti-CD40 antibody-containing liquid pharmaceutical  composition to
obtain the stable pharmaceutical compositions of the invention would
be viewed as an amount that resulted in decreased aggregate formation
over time, and hence greater retention of soluble antagonist
anti-CD40 antibody in solution in its nonaggregated, biologically
active molecular form. Thus, for example, where the 5antagonist
anti-CD40 antibody is the CHIR-12.12 monoclonal anti-CD40 antibody
described in the Examples below, an effective amount of arginine-HC1
for use in preparing a stable composition of the invention would be
an amount that resulted in greater retention of the CHIR-12.12
antibody in its monomeric molecular form. Without being bound by
theory, increased storage stability of the stable liquid 10antagonist
anti-CD40 antibody-containing compositions of the invention may also
be associated with the inhibitory effects of arginine-HC1 on antibody
fragmentation and/or deamidation of glutamine and/or asparagine
residues within the therapeutically active antibody during storage.
The effect of arginine-HC1 on antibody fragmentation can readily be
determined by monitoring changes in molecular species within the
15formulation over time, for example, using SDS-PAGE and/or SEC-HPLC
analysis; see the Examples herein below. The effect of arginine-HC1
on deamidation of the anti-CD40 antibody polypeptide during storage
in a liquid composition can readily be determined by monitoring the
amount of antagonist anti-CD40 antibody present in its deamidated
form over time. Methods for measuring molecular species, i.e., native
or 20deamidated, of a polypeptide present in solution phase are
generally known in the art. Such methods include chromatographic
separation of the molecular species and identification using
polypeptide molecular weight standards, such as with RP-HPLC, or
cation exchange chromatography (CIEX-HPLC) as described in the
Examples below. 25The stable liquid antagonist anti-CD40
antibody-containing pharmaceutical compositions of the invention may
contain other compounds that increase the effectiveness or promote
the desirable qualities of the antagonist anti-CD40 antibody of
interest that serves as a therapeutically active component so long as
the primary stabilizing effect achieved with the arginine-HC1 is not
adversely affected. The 30composition must be safe for administration
via the route that is chosen, it must be sterile, and must retain its
desired therapeutic activity.      The pharmaceutical compositions of
the present invention can be prepared, for example, by premixing the
stabilizing and buffering agents, and any other excipients,  



prior to incorporation of the antagonist anti-CD40 antibody of
interest. Any additional excipients that may be added to further
stabilize the compositions of the present invention must not
adversely affect the stabilizing effects of the primary isotonizing
and stabilizing agent, i.e., the arginine-HC1, further in combination
with the buffering 5agent, as used to obtain the novel compositions
disclosed herein. Following addition of the arginine-HC1 to achieve
near isotonicity and increased stability of the antagonist anti-CD40
antibody of interest, pH of the liquid composition is adjusted using
the buffering agent, preferably within a range disclosed herein, more
preferably to the pH optimum for the antagonist anti-CD40 antibody of
interest, for example, a 10pH between about pH 5.0 and pH 7.0,
preferably about pH 5.5, for the monoclonal antibody CHIR-12.12.
Although pH can be adjusted following addition of the antagonist
anti-CD40 antibody into the composition, preferably it is adjusted
prior to addition of this polypeptidc, as this can reduce the risk of
denaturation the polypeptide. Appropriate mechanical devices are then
used for achieving a proper mix 15of constituents.      Thus, the
present invention provides a method for increasing the stability of
an antagonist anti-CD40 antibody, or antigen-binding fragment
thereof, in a liquid pharmaceutical composition. The method comprises
combining the antagonist antiCD40 antibody or antigen-binding
fragment thereof with a buffering agent that 20maintains the
pharmaceutical composition at a pH between about pH 5.0 and pH 7.0,
and an amount of arginine-HCI sufficient to render the composition
near isotonic. In some embodiments, the buffering agent is a
citrate/citric acid buffer, the concentration of the buffering agent
is about 5 mM to about 50 mM, and the amount of arginineHC1 provides
for a concentration of this isotonizing agent within the composition
of  25 between about 50 mM to about 300 mM argininc-HCI. In other
embodiments, the antagonist anti-CD40 antibody is the CHIR-12.12 or
CHIR-5.9 antibody, or antigen-binding fragment thereof; the buffering
agent is about 5 mM to about 25 mM sodium citrate/citric acid buffer;
the concentration of arginine-HC1 within the composition is about 150
mM, and the composition has a pH of about 5.0, about 5.5, about 6.0,
or 30about 6.5.      The stabilized liquid pharmaceutical composition
comprising the antagonist anti-CD40 antibody of interest, for
example, an antagonist anti-CD40 antibody such as the CHIR-12.12 or
CHIR-5.9 monoclonal antibody, or antigen-binding fragment  thereof
should be formulated in a unit dosage and may be in an injectable or
infusible form such as solution, suspension, or emulsion. As
previously noted, it can be stored frozen or prepared in the dried
form, such as a lyophilized powder, which can be reconstituted into
the liquid solution, suspension, or emulsion before administration
5by any of various methods including oral or parenteral routes of
administration. Preferably it is stored in the liquid formulation to
take advantage of the increased storage stability achieved in
accordance with the methods of the present invention as outlined
below. The stabilized pharmaceutical composition is preferably
sterilized by membrane filtration and is stored in unit-dose or
multi-dose containers such as scaled 10vials or ampules. Additional
methods for formulating a pharmaceutical composition generally known
in the art may be used to further enhance storage stability of the
liquid pharmaceutical compositions disclosed herein provided they do
not adversely affect the beneficial effects of the preferred



20containing pharmaceutical composition of the invention, and
optionally comprising instructions for its use. Suitable containers
include, for example, vials, bottles, and syringes. The container may
be formed from a variety of materials, such as plastic or glass. In
one embodiment, the container is a 3-50 cc single-use glass vial.
Alternatively, for a ready-to-use formulation, the container may be,
for example, a 3- 25100 cc glass vial. The container holds the
formulation and the label on, or associated with, the container may
indicate directions for use. The article of manufacture may further
include other materials desirable from a commercial and user
standpoint, including other buffers, diluents, filters, needles,
syringes, and package inserts with instructions for use. 30 Anti-CD40
Antibodies in the Pharmaceutical Compositions of the Invention
The pharmaceutical compositions of the present invention comprise
anti-CD40 antibodies, particularly antagonist anti-CD40 antibodies or
antigen-binding fragments  thereof that target the CD40 receptor and
which modulate ADCC, interfere with CD40 signaling, particularly CD40
signaling pathways that are mediated by interaction of CD40 with the
CD40 ligand (CD4OL), or both. By "CD40 antigen," "CD40 cell surface
antigen," "CD40 receptor," or "CD40" is intended a 5transmembrane
glycoprotein that belongs to the tumor necrosis factor (INF) receptor
family (see, for example, U.S. Patent Nos. 5,674,492 and 4,708,871;
Stamenkovic et at (1989) EMBO 8:1403; Clark (1990) Tissue Antigens
36:33; Barclay et al. (1997) The Leucocyte Antigen Facts Book (2d
ed.; Academic Press, San Diego)). Two isoforrns of human CD40,
encoded by alternatively spliced transcript variants of this 10gene,
have been identified. The first isoform (also known as the "long
isoform" or "isoform 1") is expressed as a 277-amino-acid precursor
polypeptidc (SEQ ID NO: 12 (first reported as GenBank Accession No.
CAA43045, and identified as isoform 1 in GenBank Accession No.
NP001241), encoded by SEQ ID NO:11 (see GenBank Accession Nos. X60592
and NM_001250)), which has a signal sequence represented 15by the
first 19 residues. The second isoform (also known as the "short
isoform" or "isoform 2") is expressed as a 203-amino-acid precursor
polypeptide (SEQ ID NO:10 (GenBank Accession No. NP_690593), encoded
by SEQ ID NO:9 (GenBank Accession No. NM_152854)), which also has a
signal sequence represented by the first 19 residues. The precursor
polypcptides of these two isofonns of human CD40 20share in common
their first 165 residues (i.e., residues 1-165 of SEQ ID NO:10 and
SEQ ID NO: 12). The precursor polypcptide of the short isoform (shown
in SEQ ID NO: 10) is encoded by a transcript variant (SEQ ID NO:9)
that lacks a coding segment, which leads to a translation frame
shift; the resulting CD40 isoform contains a shorter and distinct
C-terminus (residues 166-203 of SEQ ID NO:10) from that  25 contained
in the long isofonn of CD40 (C-terminus shown in residues 166-277 of
SEQ ID NO: 12). For purposes of the present invention, the term "CD40
antigen," "CD40 cell surface antigen," "CD40 receptor," or "CD40"
encompasses both the short and long isoforms of CD40. The CD40
antigen is displayed on the surface of a variety of cell types, as
30described elsewhere herein. By "displayed on the surface" and
"expressed on the 



surface" is intended that all or a portion of the CD40 antigen is
exposed to the exterior of the cell. The displayed or expressed CD40
antigen may be fully or partially glycosylated.        By "agonist
activity" is intended that a substance functions as an agonist. An
agonist combines with a receptor on a cell and initiates a reaction
or activity that is similar to or the same as that initiated by the
receptor's natural ligand. An agonist of CD40 induces any or all of,
but not limited to, the following responses: B cell 5proliferation
and differentiation, antibody production, intercellular adhesion, B
cell memory generation, isotype switching, up-regulation of
cell-surface expression of MHC Class II and CD80/86, and secretion of
pro-inflammatory cytokincs such as IL-8, IL-12, and TNF. By
"antagonist activity" is intended that the substance functions as an
antagonist. An antagonist of CD40 prevents or reduces induction of
any of the 10responses induced by binding of the CD40 receptor to an
agonist ligand, particularly CD4OL. The antagonist may reduce
induction of any one or more of the responses to agonist binding by
5%, 10%, 15%, 20%, 25%, 30%, 35%, preferably 40%, 45%, 50%, 55%, 60%,
more preferably 70%, 80%, 85%, and most preferably 90%, 95%, 99%, or
100%. Methods for measuring CD40 ligand binding specificity and
15antagonist activity of an anti-CD40 therapeutic agent, for example,
an anti-CD40 antibody, are known in the art and include, but are not
limited to, standard competitive binding assays, assays for
monitoring immunoglobulin secretion by B cells, B cell proliferation
assays, Banchereau-Like-B cell proliferation assays, T cell helper
assays for antibody production, co-stimulation of B cell
proliferation assays, 20and assays for up-regulation of B cell
activation markers. See, for example, such assays disclosed in WO
00/75348 and U.S. Patent No. 6,087,329, herein incorporated by
reference. Also see, provisional applications entitled "Antagonist
Anti-CD40 Monoclonal Antibodies and Methods for Their Use," filed
November 4, 2003, November 26, 2003, and April 27, 2004, and assigned
U.S. Patent Application Nos. 2560/517,337 (Attorney Docket No.
PP20107.001 (035784/258442)), 60/525,579 (Attorney Docket No.
PP20107.002 (035784/271525)), and 60/565,710 (Attorney Docket No.
PP20107.003 (035784/277214)), respectively, and International Patent
Application No. PCT/U52004/037152 (Attorney Docket No. PP20107.004
(035784/282916)), also entitled "Antagonist Anti-CD40 Monoclonal
Antibodies and 30Methods for Their Use," filed November 4, 2004, and
published as WO 2005/044854); the contents of each of which are
herein incorporated by reference in their entirety.        By
"significant" agonist activity is intended an agonist activity of at
least 30%, 35%, 40%, 45%, 50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, or
100% greater than the agonist activity induced by a neutral substance
or negative control as measured in an assay of a B cell response.
Preferably, "significant" agonist activity is an agonist 5activity
that is at least 2-fold greater or at least 3-fold greater than the
agonist activity induced by a neutral substance or negative control
as measured in an assay of a B cell response. Thus, for example,
where the B cell response of interest is B cell proliferation,
"significant" agonist activity would be induction of a level of B
cell proliferation that is at least 2-fold greater or at least 3-fold
greater than the level of B 



10cell proliferation induced by a neutral substance or negative
control. In one embodiment, a non-specific immunoglobulin, for
example IgGI, that does not bind to CD40 serves as the negative
control. A substance "free of significant agonist activity" would
exhibit an agonist activity of not more than about 25% greater than
the agonist activity induced by a neutral substance or negative
control, preferably not 15more than about 20% greater, 15% greater,
10% greater, 5% greater, 1% greater, 0.5% greater, or even not more
than about 0.1% greater than the agonist activity induced by a
neutral substance or negative control as measured in an assay of a B
cell response. In some embodiments of the invention, the stable
liquid pharmaceutical 20compositions of the invention comprise an
antagonist anti-CD40 antibody. Such antibodies are free of
significant agonist activity as noted above when bound to a CD40
antigen on a human cell. In one embodiment of the invention, the
antagonist anti-CD40 antibody is free of significant agonist activity
in one cellular response. In another embodiment of the invention, the
antagonist anti-CD40 antibody is free of 25significant agonist
activity in assays of more than one cellular response (e.g.,
proliferation and differentiation, or proliferation, differentiation,
and, for B cells, antibody production). In some embodiments of the
invention, the antagonist antiCD40 antibody is, for example, the
fully human monoclonal antibody CHIR-12.12 or CHIR-5.9, or
antigen-binding fragment thereof, as noted herein below. 30Any of the
assays known in the art can be used to determine whether an anti-
CD40 antibody acts as an antagonist of one or more B cell responses.
In some embodiments, the anti-CD40 antibody acts as an antagonist of
at least one B cell response selected from the group consisting of B
cell proliferation, B cell  differentiation, antibody production,
intercellular adhesion, B cell memory generation, isotype switching,
up-regulation of cell-surface expression of MHC Class H and CD80/86,
and secretion of pro-inflammatory cytoldnes such as IL-8, IL-12, and
TNF. Of particular interest are antagonist anti-CD40 antibodies that
free of significant 5agonist activity with respect to B cell
proliferation when bound to the human CD40 antigen on the surface of
a human B cell.       In one such embodiment, the anti-CD40 antibody
is an antagonist of B cell proliferation as measured in a B cell
proliferation assay such as that described in Example 4 herein below,
and the antagonist anti-CD40 antibody stimulates B cell
10proliferation at a level that is not more than about 25% greater
than the B cell proliferation induced by a neutral substance or
negative control, preferably not more than about 20% greater, 15%
greater, 10% greater, 5% greater, 1% greater, 0.5% greater, or even
not more than about 0.1% greater than the B cell proliferation
induced by a neutral substance or negative control. 15In other
embodiments, the anti-CD40 antibody is an antagonist of B cell
proliferation that is induced by another anti-CD40 antibody, for
example, the S2C6 anti-CD40 antibody, as measured in a B cell
proliferation assay such as that described in Example 4 herein below,
and the level of B cell proliferation stimulated by the other
anti-CD40 antibody in the presence of the antagonist anti-CD40
antibody is not 20more than about 25% of the B cell proliferation
induced by the other anti-CD40 



antibody in the absence of the antagonist anti-CD40 antibody (i.e.,
at least 75% inhibition), preferably not more than about 20%, 15%,
10%, 5%, 1%, 0.5%, or even not more than about 0.1% of the B cell
proliferation induced by the other anti-CD40 antibody in the absence
of the antagonist anti-0040 antibody. 25In yet other embodiments, the
anti-CD40 antibody is an antagonist of B cell proliferation that is
induced by the cell line EL4B5 as measured in the B cell activation
assay described in Example 4 herein below, and the level of B cell
proliferation stimulated by the EL4B5 cell line in the presence of
the antagonist antiCD40 antibody is not more than about 25% of the B
cell proliferation induced by this 30cell line in the absence of the
antagonist anti-CD40 antibody (i.e., at least 75% inhibition),
preferably not more than about 20%, 15%, 10%, 5%, 1%, 0.5%, or even
not more than about 0.1% of the B cell proliferation induced by this
cell line in the absence of the antagonist anti-CD40 antibody.
In still other embodiments, the anti-CD40 antibody is an antagonist
of human T-cell-induced antibody production by human B cells as
measured in the human T-cell helper assay for antibody production by
B cells described in Example 4 herein below. In this manner, the
level of IgG antibody production, IgM antibody  5 production, or both
IgG and IgM antibody production by B cells stimulated by T cells in
the presence of the antagonist anti-CD40 antibody is not more than
about 50% of the respective antibody production by B cells stimulated
by T cells in the absence of the antagonist anti-CD40 antibody (i.e.,
at least 75% inhibition), preferably not more than about 25%, 20%,
15%, 10%, 5%, 1%, 0.5%, or even not more than about 0.1% 10of the
respective antibody production by B cells stimulated by T cells in
the absence of the antagonist anti-CD40 antibody.       By "CD40
ligand" is intended any peptide, polypeptide, or protein that can
bind to and activate one or more CD40 signaling pathways. Thus, "CD40
ligands" include, but are not limited to, full-length CD40 ligand
proteins and variants and 15fragments thereof that retain sufficient
activity to carry out the function of binding to and stimulating CD40
signaling on CD40-expressing cells. Modifications to a native CD40
ligand, for example, human CD40 ligand (CD4OL; also known as CD154),
include, but are not limited to, substitutions, deletions,
truncations, extensions, fusion proteins, fragments, peptidomimeties,
and the like. In some embodiments of the 20invention, an assay for
assessing biological activity of an antagonist anti-CD40 antibody
includes the use of soluble CD4OL, for example, soluble recombinant
human CD4OL (Alexis Corporation, Bingham, Nottinghamshire, UK) to
stimulate CD40 signaling on CD40-expressing cells. By "CD4OL-mediated
CD40 signaling" is intended any of the biological  25 activities that
result from interaction of the cell-surface receptor CD40 with a CD40
ligand. Examples of CD40 signaling are signals that lead to
proliferation and survival of CD40-expressing cells, and stimulation
of one or more CD40-signaling pathways within CD40-expressing cells.
A CD40 "signaling pathway" or "signal transduction pathway" is
intended to mean at least one biochemical reaction, or a group of
30biochemical reactions, that results from interaction of the CD40
receptor with a CD40 ligand, for example, CD4OL, and which generates
a signal that, when transmitted through the signal pathway, leads to
activation of one or more downstream molecules in the signaling
cascade. Signal transduction pathways involve a number of signal
transduction molecules that lead to transmission of a signal from the



5example, the AKT signaling pathway, which leads to activation of
AKT, and ultimately activation of NF-IcEi via the NF-KB signaling
pathway; and mitogenactivated protein kinase (MAPK) signaling
pathways, including the MEK/ERK signaling pathway and the MEK/p38
signaling pathway, which lead to activation of ERK and p38,
respectively. The balance between activation and blocking of these
10signaling pathways favors either cell survival or apoptosis.
In some embodiments, the stable pharmaceutical compositions of the
invention comprise antagonist anti-CD40 antibodies that block
CD4OL-mediated CD40 signaling. For a more detailed description of the
role of antagonist anti-CD40 antibodies in blocking CD4OL-mediated
CD40 signaling, see, for example, 15provisional applications entitled
"Antagonist Anti-CD40 Monoclonal Antibodies and Methods ibr Their
Use," filed November 4, 2003, November 26, 2003, and April 27, 2004,
and assigned U.S. Patcnt Application Nos. 60/517,337 (Attorney Docket
No. PP20107.001 (035784/258442)), 60/525,579 (Attorney Docket No.
PP20107.002 (035784/271525)), and 60/565,710 (Attorney Docket No.
PP20107.003 20(035784/277214)), respectively, and International
Patent Application No. PCT/US2004/037152 (Attorney Docket No.
PP20107.004 (035784/282916)), also entitled "Antagonist Anti-CD40
Monoclonal Antibodies and Methods for Their Use," filed November 4,
2004, and published as WO 2005/044854; the contents of each of which
are herein incorporated by reference in their entirety. See also
provisional 25application entitled "Methods for Diagnosis and
Treatment of Proliferative Disorders Mediated by CD40 Signaling,"
filed December 9, 2005, and assigned U.S. Patent Application No.
60/749,285 (Attorney Docket No. PP028035.0002 (035784/304312)), and
corresponding International Patent Application No. PCDUS2006/019414
(Attorney Docket No. PP028035.0003 (035784/311611)), filed May 18,
2006, and 30published as WO 2006/125143; and provisional application
entitled "Methods for Diagnosis and Treatment of Diseases Having an
Autoimmune and/or Inflammatoly Component," filed December 9, 2005,
and assigned U.S. Patent Application No. 60/749,336 (Attorney Docket
No. PP028062.0002 (035784/304311)), and  corresponding International
Patent Application PCT/US2006/019325 (Attorney Docket No.
PP028062.0003 (035784/311608)), filed May 18, 2006, and published as
WO 2006/125117; the contents of each of which are herein incorporated
by reference in their entirety. 5The stable liquid pharmaceutical
compositions of the present invention comprise anti-CD40 antibodies,
particularly antagonist anti-CD40 antibodies and/or antigen-binding
fragments thereof. The following terms and definitions apply to such
antibodies.            "Antibodies" and "immunoglobulins" (Igs) are
glycoproteins having the same 10structural characteristics. The terms
are used synonymously. In some instances the antigen specificity of
the immunoglobulin may be known. 



The term "antibody" is used in the broadest sense and covers fully
assembled antibodies, antibody fragments that can bind antigen (e.g.,
Fab, F(ab')2, Fv, single chain antibodies, diabodies, antibody
chimeras, hybrid antibodies, bispecific 15antibodies, humanized
antibodies, and the like), and recombinant peptides comprising the
forgoing.       The terms "monoclonal antibody" and "mAb" as used
herein refer to an antibody obtained from a substantially homogeneous
population of antibodies, i.e., the individual antibodies comprising
the population arc identical cxccpt for possible 20naturally
occurring mutations that may be present in minor amounts.
"Native antibodies" and "native immunoglobulins" are usually
heterotetrameric glycoproteins of about 150,000 daltons, composed of
two identical light (L) chains and two identical heavy (H) chains.
Each light chain is linked to a heavy chain by one covalent disulfide
bond, while the number of disulfide linkages 25varies among the heavy
chains of different immunoglobulin isotypes. Each heavy and light
chain also has regularly spaced intrachain disulfide bridges. Each
heavy chain has at one end a variable domain (VII) followed by a
number of constant domains. Each light chain has a variable domain at
one end (VL) and a constant domain at its other end; the constant
domain of the light chain is aligned with the first constant  30
domain of the heavy chain, and the light chain variable domain is
aligned with the variable domain of the heavy chain. Particular amino
acid residues are believed to form an interface between the light and
heavy-chain variable domains.        The term "variable" refers to
the fact that certain portions of the variable domains differ
extensively in sequence among antibodies. Variable regions confer
antigen-binding specificity. However, the variability is not evenly
distributed throughout the variable domains of antibodies. It is
concentrated in three segments 5called complementarity determining
regions (CDRs) or hypervariable regions, both in the light chain and
the heavy-chain variable domains. The more highly conserved portions
of variable domains are celled in the framework (FR) regions. The
variable domains of native heavy and light chains each comprise four
FR regions, largely adopting a 13-pleated-sheet configuration,
connected by three CDRs, which form loops 10connecting, and in some
cases forming part of, the 13-pleated-sheet structure. The CDRs in
each chain are held together in close proximity by the FR regions
and, with the CDRs from the other chain, contribute to the formation
of the antigen-binding site of antibodies (see, Kabat et al.
(1991)NIH Pub!. No. 91-3242, Vol. I, pages 647-669). The constant
domains are not involved directly in binding an antibody to an
antigen, 15but exhibit various effector functions, such as Fe
receptor (FcR) binding, participation of the antibody in
antibody-dependent cellular toxicity, initiation of complement
dependent cytotoxicity, and mast cell degranulation.       The term
"hypervariable region," when used herein, refers to the amino acid
residues of an antibody that are responsible for antigen-binding. The
hypervariable 20region comprises amino acid residues from a
"complementarily determining region" or "CDR" (i.e., residues 24-34
(L1), 50-56 (L2), and 89-97 (L3) in the light-chain variable domain
and 31-35 (HI), 50-65 (H2), and 95-102 (H3) in the heavy-chain
variable domain; Kabat et al. (1991) Sequences of Proteins
ofImmunological Interest, 5th Ed. Public Health Service, National
Institute of Health, Bethesda, MD) and/or  25 those residues from a



30"Antibody fragments" comprise a portion of an intact antibody,
preferably the antigen-binding or variable region of the intact
antibody. Examples of antibody fragments include Fab, Fab, F(a131)2,
and Fv fragments; diabodies; linear antibodies (Zapata etal. (I 995)
Protein Eng. 10:1057-1062); single-chain antibody molecules;  and
multispecific antibodies formed from antibody fragments. Papain
digestion of antibodies produces two identical antigen-binding
fragments, called "Fab" fragments, each with a single antigen-binding
site, and a residual "Fe" fragment, whose name reflects its ability
to crystallize readily. Pepsin treatment yields an F(abl)2 fragment
5that has two antigen-combining sites and is still capable of
cross-linking antigen.      "Fv" is the minimum antibody fragment
that contains a complete antigen recognition and binding site. This
region consists of a dimer of one heavy- and one light-chain variable
domain in tight, non-covalent association. It is in this
configuration that the three CDRs of each variable domain interact to
define an 10antigen-binding site on the surface of the VH-VL dimer.
Collectively, the six CDRs confer antigen-binding specificity to the
antibody. However, even a single variable domain (or half of an Fv
comprising only three CDRs specific for an antigen) has the ability
to recognize and bind antigen, although at a lower affinity than the
entire binding site. 15The Fab fragment also contains the constant
domain of the light chain and the first constant domain (CHI) of the
heavy chain. Fab fragments differ from Fab' fragments by the addition
of a few residues at the carboxy terminus of the heavy chain CH1
domain including one or more cysteines from the antibody hinge
region. Fab'- SH is the designation herein for Fab' in which the
cysteine residue(s) of the constant 20domains bear a free thiol
group. Fab' fragments are produced by reducing the F(ab')2 fragment's
heavy chain disulfide bridge. Other chemical couplings of antibody
fragments are also known.      The "light chains" of antibodies
(immunoglobulins) from any vertebrate species can be assigned to one
of two clearly distinct types, called kappa (x) and 25lambda (2.),
based on the amino acid sequences of their constant domains.
Depending on the amino acid sequence of the constant domain of their
heavy chains, immunoglobulins can be assigned to different classes.
There are five major classes of human immunoglobulins: IgA, IgD, IgE,
IgG, and IgM, and several of these may be further divided into
subclasses (isotypes), e.g., IgGI, IgG2, IgG3, IgG4, IgA I,  30 and
IgA2. The heavy-chain constant domains that correspond to the
different classes of immunoglobulins are called alpha, delta,
epsilon, gamma, and mu, respectively. The subunit structures and
three-dimensional configurations of different classes of
immunoglobulins are well known. Different isotypes have different
effector functions. For example, human IgG1 and Ig03 isotypes have
ADCC (antibody dependent cell-mediated cytotoxicity) activity. The
word "label" when used herein refers to a detectable compound or
composition that is conjugated directly or indirectly to the antibody
so as to generate a 5"labeled" antibody. The label may be detectable
by itself (e.g., radioisotope labels or 



fluorescent labels) or, in the case of an enzymatic label, may
catalyze chemical alteration of a substrate compound or composition
that is detectable.      A "host cell," as used herein, refers to a
microorganism or a eukaryotic cell or cell line cultured as a
unicellular entity that can be, or has been, used as a recipient for
10a recombinant vector or other transfer polynucleotides, and include
the progeny of the original cell that has been transfected. It is
understood that the progeny of a single cell may not necessarily be
completely identical in morphology or in genomic or total DNA
complement as the original parent, due to natural, accidental, or
deliberate mutation. 15"Human cffcctor cells" are leukocytes that
express one or more FcRs and perform effector functions. Preferably,
the cells express at least FcyRIII and carry out antigen-dependent
cell-mediated cyotoxicity (ADCC) effector function. Examples of human
leukocytes that mediate ADCC include peripheral blood mononuclear
cells (PBMC), natural killer (NK) cells, monocytes, macrophages,
eosinophils, and 20neutrophils, with PBMCs and NK cells being
preferred. Antibodies that have ADCC activity are typically of the
IgGl or Ig03 isotype. Note that in addition to isolating IgG1 and
IgG3 antibodies, such ADCC-mediating antibodies can be made by
engineering a variable region from a non-ADCC antibody or variable
region fragment to an IgG1 or IgG3 isotype constant region. 25The
terms "Fe receptor" or "FcR" are used to describe a receptor that
binds to the Fe region of an antibody. The preferred FcR is a
native-sequence human FcR. Moreover, a preferred FcR is one that
binds an IgG antibody (a gamma receptor) and includes receptors of
the FeyRI, FcyRII, and FcyR111 subclasses, including allelic variants
and alternatively spliced forms of these receptors. FcyRIE receptors
include  30 FcyRIIA (an "activating receptor") and FeyRIM (an
"inhibiting receptor"), which have similar amino acid sequences that
differ primarily in the cytoplasmic domains thereof. Activating
receptor FcyR.11A contains an immunoreceptor tyrosine-based
activation motif (ITAM) in its cytoplasmic domain. Inhibiting
receptor FcyRTIB contains an immunoreceptor tyrosine-based inhibition
motif (IT1M) in its cytoplasmic domain (see Daeron (1997) Annu. Rev.
Immunot 15:203-234). FcRs are reviewed in Ravctch and ICinct
(1991)Annu. Rev. Immunot 9:457-492 (1991); Cape' a at (1994)
Immunomethods 4:25-34; and de Haas et at (1995)J. Lab. Clin. Med.
126:330-341. 5Other FcRs, including those to be identified in the
future, are encompassed by the term "FcR" herein. The term also
includes the neonatal receptor, FcRn, which is responsible for thc
transfer of maternal IgGs to the fetus (Guyer et at (1976)J. Immunot
117:587 and Kim et at (1994) J. Immune:it 24:249 (1994)). There arc a
number of ways to make human antibodies. For example, 10secreting
cells can be immortalized by infection with the Epstein-Barr virus
(EBV). However, EBV-infected cells are difficult to clone and usually
produce only relatively low yields of immunoglobulin (James and Bell
(1987)J. Immunot Methods 100:5- 40). In the future, the
immortalization of human B cells might possibly be achieved by
introducing a defined combination of transforming genes. Such a
possibility is 15highlighted by a recent demonstration that the
expression of the tclomcrase catalytic subunit together with the SV40
large oncoprotein and an oncogenic allele of H-ras resulted in the
tummigenic conversion of normal human epithelial and fibroblast cells
(Hahn et at (1999) Nature 400:464-468). It is now possible to produce



25at (2000)112111mnd Today 21:364-370). For example, it has been
described that the homozygous deletion of the antibody heavy-chain
joining region (JH) gene in chimeric and germ-line mutant mice
results in complete inhibition of endogenous antibody production
(Jakobovits el at (1993) Proc. Natl. Acad. Set USA 90:2551-2555).
Transfer of the human germ-line immunoglobulin gene array in such
germ-line 30mutant mice results in the production of human antibodies
upon antigen challenge (Jakobovits et at (1993) Nature 362:255-258).
Mendez et at (1997) (Nature Genetics 15:146-156) have generated a
line of transgenic mice that, when challenged with an antigen,
generates high affinity fully human antibodies. This was achieved by
germ-  line integration of megabase human heavy-chain and light-chain
loci into mice with deletion into endogenous J11 segment as described
above. These mice (XenoMouse(r) II technology (Abgenix; Fremont,
California)) harbor 1,020 kb of human heavy-chain locus containing
approximately 66 VII genes, complete DH and JH regions, and three
5different constant regions, and also harbors 800 kb of human lc
locus containing 32 Vic genes, JK segments, and CK genes. The
antibodies produced in these mice closely resemble that seen in
humans in all respects, including gene rearrangement, assembly, and
repertoire. The human antibodies are preferentially expressed over
endogenous antibodies due to deletion in endogenous segment that
prevents gene rearrangement in 10the murine locus. Such mice may be
immunized with an antigen of particular interest.       Scra from
such immunized animals may be screened for antibody reactivity
against the initial antigen. Lymphocytes may be isolated from lymph
nodes or spleen cells and may further be selected for B cells by
selecting for CD138-negative and CD19-positive cells. In one aspect,
such B cell cultures (BCCs) may be fused to 15myeloma cells to
generate hybridomas as detailed above.       In another aspect, such
B cell cultures may be screened further for reactivity against the
initial antigen, preferably. Such screening includes enzyme-linked
immunosorbent assay (ELISA) with the target/antigen protein, a
competition assay with known antibodies that bind the antigen of
interest, and in -vitro binding to 20transiently transfected CHO or
other cells that express the target antigen.       Monoclonal
antibodies to CD40 are known in the art. See, for example, the
sections dedicated to B-cell antigen in McMichael, ed. (1987; 1989)
Leukocyte Typing III and IV (Oxford University Press, New York); U.S.
Patent Nos. 5,674,492; 5,874,082; 5,677,165; 6,056,959; WO 00/63395;
International Publication Nos. WO 2502/28905 and WO 02/28904; Gordon
et at (1988) J. Immunol. 140:1425; Valle et at (1989) Eur. I Immunot
19:1463; Clark et at (1986)PNAS 83:4494; Paulie et at (1989)1
Immunol. 142:590; Gordon et at (1987) Euz I Immunot 17:1535; Jabara
et at (1990) J. Exp. Med. 172:1861; Zhang et at (1991)1 Immunot
146:1836; Gascan et al. (1991)J. Immunot 147:8; Banchereau et at
(1991) Clin. Immunot Spectrum 303:8; and Banchereau etal. (1991)
Science 251:70; all of which are herein incorporated by reference.
Other anti-CD40 monoclonal antibodies include, but are not limited
to, humanized anti-CD40 antibodies, such as SGN-40 (Tai et at (2004)
Cancer Res. 64:2846-52; U.S. Patent No. 6,838,261), which is the
humanized form of the murine  



anti-CD40 antibody SGN-14 (Francisco et aL (2000) Cancer Res.
60:3225-31), and the agonist and antagonist antibodies disclosed in
U.S. Patent Application Publication No. 2004/0120948; herein
incorporated by reference in their entirety. Of particular interest
to the present invention are antagonist anti-CD40 5antibodies or
antigen-binding fragments thereof that serve to block CD4OL-mediated
CD40 signaling, and which may also modulate ADCC, as does, for
example, the CH1R-12.12 antibody described herein below.
Antagonist anti-CD40 antibodies for use in the stable liquid
pharmaceutical compositions of the invention include monoclonal
antibodies or antigen-binding 10fragments thereof that are capable of
specifically binding to human CD40 antigen expressed on the surface
of a human cell. In some embodiments, the antagonist antiCD40
antibodies within the stable liquid pharmaceutical compositions
exhibit a strong single-site binding affinity for the CD40
cell-surface antigen. Such monoclonal antibodies exhibit a
dissociation equilibrium constant (Ku) for CD40 of at least l0- 15M,
at least 3 X 104 M, preferably at least 10-6M to le M, more
preferably at least 10-8M to about 10-12 M, measured using a standard
assay such as BiaeoreTM. Biacore analysis is known in the art and
details are provided in the "BIAapplications handbook." Methods
described in WO 01/27160 can be used to modulate the binding
affinity. 20Of particular interest are antagonist anti-CD40
antibodies that are free of significant agonist activity as defined
herein above but exhibit antagonist activity when bound to CD40
antigen on human cells, particularly when bound to 0D40 antigen on
neoplastic human B cells. In one embodiment of the invention, the
antagonist anti-CD40 antibody is free of significant agonist activity
in one B cell 25response. In another embodiment of the invention, the
antagonist anti-CD40 antibody is free of significant agonist activity
in assays of more than one B cell response (e.g., proliferation and
differentiation, or proliferation, differentiation, and antibody
production). Suitable monoclonal anti-CD40 antibodies have human
constant regions; preferably they also have wholly or partially
humanized framework regions; 30and most preferably are fully human
antibodies or antigen-binding fragments thereof. Examples of such
monoclonal antibodies are the antibodies designated herein as
CHIR-5.9 and CHLR-12.12.        Thus, in some embodiments, the
antagonist anti-CD40 antibody present in the stable liquid
pharmaceutical compositions of the invention is the monoclonal
antibody CHIR-5.9 or CHIR-12.12. The CHIR-5.9 and CHIR-12.12
antibodies are fully human anti-CD40 monoclonal antibodies of the
IgG, isotype produced from the 5hybridoma cell lines 131.2F8.5.9
(referred to herein as the cell line 5.9) and 153.8E2.D10.D6.12.12
(referred to herein as the cell line 12.12). These cell lines were
created using splenocytes from immunized xenotypic mice containing
the human IgGI heavy chain locus and the human x chain locus
(XenoMouse(r) technology; Abgenix; Fremont, California). The spleen
cells were fused with the 



10mouse myeloma SP2/0 cells (Sierra BioSource). The resulting
hybridomas were sub- cloned several times to create the stable
monoclonal cell lines 5.9 and 12.12. Other antibodies of the
invention may be prepared similarly using mice transgenic for human
immunoglobulin loci or by other methods known in the art and/or
described herein. 15The nucleotide and amino acid sequences of the
variable regions of the CHIR- 12.12 antibody, and the amino acid
sequences of the variable regions of the CHIR-5.9 antibody, are
disclosed herein. More particularly, the amino acid sequences for the
leader, variable, and constant regions for the light chain and heavy
chain for mAb C}IR-12.12 are set forth in SEQ ID NO:2 (complete
sequence for the light chain of  20 mAb CHIR-12.12), SEQ ID NO:4
(complete sequence for the heavy chain for mAb CHIR-12.12), and SEQ
ID NO:5 (complete sequence for a variant of the heavy chain for mAb
CHIR-12.12 set forth in SEQ ID NO:4, where the variant comprises a
serine substitution for the alanine residue at position 153 of SEQ ID
NO:4). The nucleotide sequences encoding the light chain and heavy
chain for mAb CHIR-12.12 are set forth 25in SEQ ID NO:1 (coding
sequence for the light chain for mAb CI-HR-12.12) and SEQ ID NO:3
(coding sequence for the heavy chain for mAb CHIR-12.12). The amino
acid sequences for the leader, variable, and constant regions for the
light chain and heavy chain of the CHIR-5.9 mAb are set forth in SEQ
ID 110:6 (complete sequence for the light chain of inAb CHIR-5.9),
SEQ ID NO:7 (complete sequence for the 30heavy chain of mAb
CHIR-5.9), and SEQ ID NO:8 (complete sequence for a variant of the
heavy chain of mAb CHIR-5.9 set forth in SEQ ID NO:?, where the
variant comprises a serine substitution for the alanine residue at
position 158 of SEQ ID N0:7). Further, hybridomas expressing CHIR-5.9
(mouse hybridoma line  131.2F8.5.9 (CMCC#12047) and CIIR-12.12 (mouse
hybridoma line 153.8E2.D10.D6.12.12 (CMCC#12056) antibodies have been
deposited with the ATCC (American Type Culture Collection; 10801
University Blvd., Manassas, Virginia 20110-2209 (USA)) on September
17, 2003, with a patent deposit 5designation of PTA-5542 and
PTA-5543, respectively.       In addition to antagonist activity,
anti-CD40 antibodies for use in the stable liquid pharmaceutical
compositions of the present invention can have another mechanism of
action against a tumor cell. For example, native CHIR-5.9 and
CHIR12.12 antibodies have ADCC activity. Alternatively, the variable
regions of the  10 CHIR-5.9 and CHIR-12.12 antibodies can be
expressed on another antibody isotype that has ADCC activity. It is
also possible to conjugate native forms, recombinant forms, or
antigen-binding fragments of CHIR-5.9 or CHIR-12.12 to a cytotoxin, a
therapeutic agent, or a radioactive metal ion or radioisotope, as
noted herein below. The CHIR-5.9 and CHIR-12.12 monoclonal antibodies
bind soluble CD40 in 15ELISA-type assays, prevent the binding of
CD40-ligand to cell-surface CD40, and displace the pre-bound
CD40-ligand, as determined by flow cytometric assays. Antibodies
CHIR-5.9 and CHIA- 12.12 compete with each other for binding to CD40
but not with 15B8, the anti-CD40 monoclonal antibody described in
U.S. Provisional Application Serial No. 60/237,556, titled "Human
Anti-CD40 Antibodies," filed 20October 2, 2000, and PCT International
Application No. PCT/US01/30857, also titled "Human Anti-CD40
Antibodies," filed October 2, 2001 (Attorney Docket No. PP
16092.003), both of which are herein incorporated by reference in
their entirety. When tested in vitro for effects on proliferation of



25 Furthermore, CHIR-5.9 and CHIR-I 2.12 do not induce strong
proliferation of human lymphocytes from normal subjects. These
antibodies are able to kill CD40-expressing target cells by antibody
dependent cellular cytotoxicity (ADCC). The binding affinity of
CHIR-5.9 for human CD40 is 1.2x10-8M and the binding affinity of
CHIR-12.12 is 5x10-1M, as determined by the Biacorenl assay. 30Other
antagonist anti-CD40 antibodies that share the binding
characteristics of the monoclonal antibodies CI1R-5.9 and CHIR-12.12
described above include, but are not limited to the following: (1)
the monoclonal antibodies produced by the hybridoma cell lines
designated 131.2F8.5.9 (referred to herein as the cell line 5.9)
and 153.8E2.D10.D6.12.12 (referred to herein as the cell line 12.12),
deposited with the ATCC as Patent Deposit No. PTA-5542 and Patent
Deposit No. PTA-5543, respectively; (2) a monoclonal antibody
comprising an amino acid sequence selected from the group consisting
of the sequence shown in SEQ ID NO:2, the sequence 5shown in SEQ ID
NO:4, the sequence shown in SEQ ID NO:5, both the sequences shown in
SEQ ID NO:2 and SEQ ID NO:4, and both the sequences shown in SEQ ID
NO:2 and SEQ ID NO:5; (3) a monoclonal antibody comprising an amino
acid sequence selected from the group consisting of the sequence
shown in SEQ ID NO:6, the sequence shown in SEQ ID NO:7, the sequence
shown in SEQ ID NO:8, both the 10sequences shown in SEQ ID NO:6 and
SEQ ID NO:7, and both the sequences shown in SEQ ID NO:6 and SEQ ID
NO:8; (4) a monoclonal antibody having an amino acid sequence encoded
by a nucleic acid molecule comprising a nucleotide sequence selected
from the group consisting of the nucleotide sequence shown in SEQ ID
NO:1, the nucleotide sequence shown in SEQ ID NO:3, and both the
sequences  15 shown in SEQ ID NO:1 and SEQ ID NO:3; (5) a monoclonal
antibody that binds to an epitope capable of binding the monoclonal
antibody produced by the hybridoma cell line 5.9 or the hybridoma
cell line 12.12; (6) a monoclonal antibody that binds to an epitope
comprising residues 82-87 of the amino acid sequence shown in SEQ ID
NO:10 or SEQ ID NO:12; (7) a monoclonal antibody that competes with
the  20 monoclonal antibody CHIR-5.9 or CH:ER-12.12 in a competitive
binding assay; and (8) a monoclonal antibody that is an
antigen-binding fragment of the CHIR-12.12 or CHIR-5.9 monoclonal
antibody or the foregoing monoclonal antibodies in preceding items
(1)-(7), where the fragment retains the capability of specifically
binding to the human CD40 antigen. 25Those skilled in the art
recognize that the antibodies and antigen-binding fragments of these
antibodies described herein include antibodies and antigen-binding
fragments thereof that are produced recombinantly using methods well
known in the art and described herein below, and include, for
example, monoclonal antibodies CHIR-5.9 and C1-IIR-12.12 that have
been recombinantly produced. 30Additional antagonist anti-CD40
antibodies include the monoclonal antibodies referred to as 5D12, 3A8
and 3C6, which are secreted by a hybridoma having ATCC accession
numbers HB 11339, FIB 12024 and HB 11340, respectively. See, for
example, U.S. Patent No. 6,315,998, herein incorporated by reference
in its entirety.        Other antagonist anti-CD40 antibodies are
known in the art. See, for example, the human anti-CD40 antibody
produced by the hybridoma designated F4-465 disclosed in U.S. Patent
Application Publication Nos. 20020142358 and 20030059427; herein
incorporated by reference in their entirety. F4-465 was obtained
5from the HAC mouse (Kuroiwa et aL (2000) Nature Biotech. 10:1086



10invention, for example, the antagonist anti-CD40 antibodies
disclosed herein, can be produced using any antibody production
method known to those of skill in the art. Thus, polyclonal sera may
be prepared by conventional methods. In general, a solution
containing the antigen of interest, the CD40 antigen, is first used
to immunize a suitable animal, preferably a mouse, rat, rabbit, or
goat Rabbits or goats are 15preferred for the preparation of
polyclonal sera duc to the volume of scrum obtainable, and the
availability of labeled anti-rabbit and anti-goat antibodies.
Polyclonal sera can be prepared in a transgcnic animal, preferably a
mouse bearing human immunoglobulin loci. In a preferred embodiment,
Sf9 cells expressing the protein of interest, for example, CD40, are
used as the immunogen. Immunization 20can also be performed by mixing
or emulsifying the antigen-containing solution in saline, preferably
in an adjuvant such as Freund's complete adjuvant, and injecting the
mixture or emulsion parenterally (generally subcutaneously or
intramuscularly). A dose of 50-200 jig/injection is typically
sufficient. Immunization is generally boosted 2-6 weeks later with
one or more injections of the protein in saline, preferably using
25Freund's incomplete adjuvant. One may alternatively generate
antibodies by in vitro immunization using methods known in the art,
which for the purposes of this invention is considered equivalent to
in vivo immunization. Polyclonal antisera are obtained by bleeding
the immunized animal into a glass or plastic container, incubating
the blood at 25C for one hour, followed by incubating at 4C for 2-18
30hours. The serum is recovered by centrifugation (e.g., 1,000 x g
for 10 minutes). About 20-50 ml per bleed may be obtained from
rabbits. Production of the Sf 9 (Spodoptera frugiperda) cells is
disclosed in U.S. Patent No. 6,004,552, incorporated herein by
reference. In the case of CD40, briefly,  sequences encoding human
CD40 were recombined into a baculovirus using transfer vectors. The
plasmids were co-transfected with wild-type baculovirus DNA into Sf 9
cells. Recombinant baculovirus- infected Sf 9 cells were identified
and clonally purified. 5Preferably the antibody is monoclonal in
nature. By "monoclonal antibody" is intended an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the
individual antibodies comprising the population are identical except
for possible naturally occurring mutations that may be present in
minor amounts. The tcrm is not limited regarding the species or
source of the antibody. The 10term encompasses whole immunoglobulins
as well as fragments such as Fab, F(ab')2, Fv, and others which
retain the antigen binding function of the antibody. Monoclonal
antibodies are highly specific, being directed against a single
antigenic site; for example, in the case of anti-CD40 antibodies, the
CD40 cell surface antigen. Furthermore, in contrast to conventional
(polyclonal) antibody preparations that 15typically include different
antibodies directed against different determinants 



(epitopes), each monoclonal antibody is directed against a single
determinant on the antigen. The modifier "monoclonal" indicates the
character of the antibody as being obtained from a substantially
homogeneous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. For
20example, the monoclonal antibodies to be used in accordance with
the present invention may be made by the hybridoma method first
described by Kohler et at (1975) Nature 256:495, or may be made by
recombinant DNA methods (see, e.g., U.S. Patent No. 4,816,567). The
"monoclonal antibodies" may also be isolated from phage antibody
libraries using the techniques described in, for example, Clackson et
25at (1991) Nature 352:624-628; Marks et al. (1991)J. Mot Biol.
222:581-597; and U.S. Patent No. 5,514,548.      By "epitope" is
intended the part of an antigenic molecule to which an antibody is
produced and to which the antibody will bind. Epitopes can comprise
linear amino acid residues (i.e., residues within the epitope are
arranged sequentially 30one after another in a linear fashion),
nonlinear amino acid residues (referred to herein as "nonlinear
epitopes"; these epitopes are not arranged sequentially), or both
linear and nonlinear amino acid residues.        Monoclonal
antibodies can be prepared using the method of Kohler eta?. (1975)
Nature 256:495-496, or a modification thereof. Typically, a mouse is
immunized with a solution containing an antigen. Immunization can be
performed by mixing or emulsifying the antigen-containing solution in
saline, preferably in an  5 adjuvant such as Freund's complete
adjuvant, and injecting the mixture or emulsion parenterally. Any
method of immunization known in the art may be used to obtain the
monoclonal antibodies of the invention. After immunization of the
animal, the spleen (and optionally, several large lymph nodes) are
removed and dissociated into single cells. The spleen cells may be
screened by applying a cell suspension to a plate 10or well coated
with the antigen of interest. The B cells expressing membrane bound
immunoglobulin specific for the antigen bind to the plate and are not
rinsed away. Resulting B cells, or all dissociated spleen cells, are
then induced to fuse with myeloma cells to form hybridomas, and are
cultured in a selective medium. The resulting cells are plated by
serial dilution and are assayed for the production of 15antibodies
that specifically bind the antigen of interest (and that do not bind
to unrelated antigens). The selected monoclonal antibody
(mAb)-secreting hybridomas are then cultured either in vitro (e.g.,
in tissue culture bottles or hollow fiber reactors), or in vivo (as
ascites in mice). Where antagonist anti-CD40 antibodies are to be
prepared using recombinant 20DNA methods, the DNA encoding the
monoclonal antibodies is readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that
are capable of binding specifically to genes encoding the heavy and
light chains of murine antibodies). The hybridoma cells described
herein serve as a preferred source of such DNA. Once isolated, the
DNA may be placed into expression vectors, which 25are then
transfected into host cells such as E. coli cells, simian COS cells,
Chinese Hamster Ovary (CHO) cells, or myeloma cells that do not
otherwise produce immunoglobulin protein, to obtain the synthesis of
monoclonal antibodies in the recombinant host cells. Review articles
on recombinant expression in bacteria of DNA encoding the antibody
include Skena et aL (1993) Curr. Opinion in InnnunoL 305:256 and



produced in a cell line such as a CHO cell line, as disclosed in U.S.
Patent Nos. 5,545,403; 5,545,405; and 5,998,144; incorporated herein
by reference. Briefly the cell line is transfected with vectors
capable of expressing a light chain and a heavy  chain, respectively.
By transfecting the two proteins on separate vectors, chimeric
antibodies can be produced. Another advantage is the correct
glycosylation of the antibody. In some embodiments, the antagonist
anti-CD40 antibody, for example, the 5CH1R-12.12 or CH112-5.9
antibody, or antigen-binding fragment thereof is produced in CHO
cells using the GS gene expression system (Lonza Biologics,
Portsmouth, New Hampshire), which uses glutamine synthetase as a
marker. See, also U.S. Patent Nos. 5,122,464; 5,591,639; 5,658,759;
5,770,359; 5,827,739; 5,879,936; 5,891,693; and 5,981,216; the
contents of which are herein incorporated by reference in their
10entirety.       Additionally, antibodies for use in the
pharmaceutical compositions of the invention can be chimeric
antibodies that have the desired binding characteristics. Thus, for
example, chimeric anti-CD40 antibodies for use in the methods of the
invention could have the binding characteristics of the CHIR-5.9 and
CHER-12.12 15monoclonal antibodies described herein. By "chimeric"
antibodies is intended antibodies that are most preferably derived
using recombinant deoxyribonucleic acid techniques and which comprise
both human (including immunologically "related" species, e.g.,
chimpanzee) and non-human components. Thus, the constant region of
the chimeric antibody is most preferably substantially identical to
the constant region 20of a natural human antibody; the variable
region of the chimeric antibody is most preferably derived from a
non-human source and has the desired antigenic specificity to the
antigen of interest, i.e., the CD40 antigen. The non-human source can
be any vertebrate source that can be used to generate antibodies to a
human antigen or material comprising a human CD40 antigen. Such
non-human sources include, but 25arc not limited to, rodents (e.g.,
rabbit, rat, mouse, etc.; see, for example, U.S. Patent No.
4,816,567, herein incorporated by reference) and non-human primates
(e.g., Old World Monkey, Ape, etc.; see, for example, U.S. Patent
Nos. 5,750,105 and 5,756,096; herein incorporated by reference). As
used herein, the phrase "immunologically active" when used in
reference, for example, to chimeric anti- 30CD40 antibodies, means a
chimeric antibody that binds human C040.       By "humanized" is
intended forms of antibodies that contain minimal sequence derived
from non-human immunoglobulin sequences. For the most part, humanized
antibodies are human immunoglobulins (recipient antibody) in which
residues from a hypervariable region (also known as complementaiity
determining region or CDR) of the recipient are replaced by residues
from a hypervariable region of a non-human species (donor antibody)
such as mouse, rat, rabbit, or nonhuman primate having the desired
specificity, affinity, and capacity. The phrase 5"complementarity
determining region" refers to amino acid sequences which together
define the binding affinity and specificity of the natural Fy region
of a native immunoglobulin binding site. See, e.g., Chothia et al (
1987)J. MoL BioL 196:901- 917; Kabat el al (1991) U. S. Dept. of
Health and Human Services, NM Publication No. 91-3242). The phrase
"constant region" refers to the portion of the antibody 



10molecule that confers effector functions. In previous work directed
towards producing non-immunogenic antibodies for use in therapy of
human disease, mouse constant regions were substituted by human
constant regions. The constant regions of the subject humanized
antibodies were derived from human immunoglobulins. However, these
humanized antibodies still elicited an unwanted and potentially
15dangerous immune response in humans and there was a loss of
affinity. Humanized antibodies, for example, humanized anti-CD40
antibodies, for use in the pharmaceutical compositions of the present
invention have binding characteristics similar to those exhibited by
the parent antibody of interest, for example, the CHIR5.9 and
CHIR-12.12 monoclonal antibodies described herein. 20Humanization can
be essentially performed following the method of Winter and
co-workers (Jones et aL (1986) Nature 321:522-525; Riechmann et aL
(1988) Nature 332:323-327; Verhoeyen et aL (1988)Science
239:1534-1536), by substituting rodent or mutant rodent CD1ts or CDR
sequences for the corresponding sequences of a human antibody. See
also U.S. Patent Nos. 5,225,539; 5,585,089; 255,693,761; 5,693,762;
5,859,205; herein incorporated by reference. In some instances,
residues within the framework regions of one or more variable regions
of the human immunoglobulin are replaced by corresponding non-human
residues (see, for example, U.S. Patent Nos. 5,585,089; 5,693,761;
5,693,762; and 6,180,370). Furthermore, humanized antibodies may
comprise residues that are not found in the 30recipient antibody or
in the donor antibody. These modifications are made to further refine
antibody performance (e.g., to obtain desired affinity). In general,
the humanized antibody will comprise substantially all of at least
one, and typically two, variable domains, in which all or
substantially all of the hypervariable regions  correspond to those
of a non-human immunoglobulin and all or substantially all of the
framework regions are those of a human immunoglobulin sequence. The
humanized antibody optionally also will comprise at least a portion
of an immunoglobulin constant region (Fe), typically that of a human
immunoglobulin. For further details 5see Jones et at (1986) Nature
331:522-525; Riechmann et al. (1988)Nature 332:323- 329; and Presta
(1992) Curr. Op. Struct. Biol. 2:593-596; herein incorporated by
reference. Accordingly, such "humanized" antibodies may include
antibodies wherein substantially less than an intact human variable
domain has been substituted by the corresponding sequence from a
non-human species. In practice, humanized 10antibodies are typically
human antibodies in which some CDR residues and possibly some
framework residues are substituted by residues from analogous sites
in rodent antibodies. See, for example, U.S. Patent Nos. 5,225,539;
5,585,089; 5,693,761; 5,693,762; 5,859,205. See also U.S. Patent No.
6,180,370, and International Publication No. WO 01/27160, where
humanized antibodies and techniques for 15producing humanized
antibodies having improved affinity for a predetermined antigen are
disclosed.      The present invention can also be practiced using
xenogcneie or modified antibodies produced in a non-human mammalian
host, more particularly a transgenic mouse, characterized by
inactivated endogenous immunoglobulin (Ig) loci. In such 



20transgenic animals, competent endogenous genes for the expression
of light and heavy subunits of host immunoglobulins are rendered
non-functional and substituted with the analogous human
immunoglobulin loci. These transgenic animals produce human
antibodies in the substantial absence of light or heavy host
immunoglobulin subunits. See, for example, U.S. Patent Nos. 5,877,397
and 5,939,598, herein incorporated by 25reference.      In some
embodiments, fully human antibodies to CD40, for example, are
obtained by immunizing transgenic mice. One such mouse is obtained
using XenoMouse(r) technology (Abgenix; Fremont, California), and is
disclosed in U.S. Patent Nos. 6,075,181, 6,091,001, and 6,114,598,
all of which are incorporated herein 30by reference. To produce the
antibodies disclosed herein, mice transgenic for the human Ig Gi
heavy chain locus and the human K light chain locus were immunized
with Sf 9 cells expressing human CD40. Mice can also be transgenic
for other isotypes. Fully human anti-CD40 antibodies useful in the
stable liquid  pharmaceutical compositions of the present invention
are characterized by binding properties similar to those exhibited by
the CHM-5.9 and CHIR-12.12 monoclonal antibodies disclosed herein.
Fragments of a particular antibody of interest, for example, an
anti-CD40 5antibody, including antagonist anti-CD40 antibody, are
suitable for use in the stable liquid pharmaceutical compositions of
the invention so long as they retain the desired affinity of the
full-length antibody. Thus, for example, a fragment of an anti-CD40
antibody will retain the ability to bind to the CD40 B cell surface
antigen. Such fragments are characterized by properties similar to
the corresponding full-length 10antibody. Thus, for example, a
fragment of a full-length antagonist anti-CD40 antibody will
specifically bind a human CD40 antigen expressed on the surface of a
human cell, and is free of significant agonist activity but exhibits
antagonist activity when bound to a CD40 antigen on a human
CD40-expressing cell. Such fragments are referred to herein as
"antigen-binding" fragments. 15Suitable antigen-binding fragments of
an antibody comprise a portion of a full-length antibody, generally
the antigen-binding or variable region thereof Examples of antibody
fragments include, but are not limited to, Fab, F(ab)2, and Fv
fragments and single-chain antibody molecules. By "Fab" is intended a
monovalent antigen-binding fragment of an immunoglobulin that is
composed of the light chain 20and part of the heavy chain. By F(a1:02
is intended a bivalent antigen-binding fragment of an immunoglobulin
that contains both light chains and part of both heavy chains. By
"single-chain Fv" or "sFv" antibody fragments is intended fragments
comprising the VH and VL domains of an antibody, wherein these
domains are present in a single polypeptide chain. See, for example,
U.S. Patent Nos. 4,946,778, 255,260,203, 5,455,030, and 5,856,456,
herein incorporated by reference. Generally, the Fv polypeptide
further comprises a polypeptide linker between the VH and VL domains
that enables the sEv to form the desired structure for antigen
binding. For a review of sPv see Pluckthun (1994) in The Pharmacology
of Monoclonal Antibodies, Vol. 113, ed. Rosenburg and Moore
(Springer-Verlag, New York), pp. 269-315. 30Antigen-binding fragments
of the antagonist anti-CD40 antibodies disclosed herein can also be
conjugated to a eytotoxin to effect killing of the target cancer
cells, as described herein below. 



Antibodies or antibody fragments can be isolated from antibody phage
libraries generated using the techniques described in, for example,
McCafferty et at (1990) Nature 348:552-554 (1990) and U.S. Patent No.
5,514,548. Clackson et at (1991) Nature 352:624-628 and Marks et at
(1991)J. Mot Biol. 222:581-597 5describe the isolation of murine and
human antibodies, respectively, using phage libraries. Subsequent
publications describe the production of high affinity (nM range)
human antibodies by chain shuffling (Marks c/at (1992)Bio/Technology
10:779- 783), as well as combinatorial infection and in vivo
recombination as a strategy for constructing very large phage
libraries (Waterhouse et at (1993) Nucleic. Acids Res.
1021:2265-2266). Thus, these techniques are viable alternatives to
traditional monoclonal antibody hybridoma techniques for isolation of
monoclonal antibodies.      Various techniques have been developed
for the production of antibody fragments. Traditionally, these
fragments were derived via proteolytic digestion of intact antibodies
(see, e.g., Morimoto et at (1992) Journal of Biochemical and
15Biophysical Methods 24:107-117 (1992) and Brennan c/at (1985)
Science 229:81). However, these fragments can now be produced
directly by recombinant host cells. For example, the antibody
fragments can be isolated from the antibody phage libraries discussed
above. Alternatively, Fab'-SH fragments can be directly recovered
from E. co/land chemically coupled to form F(ab52 fragments (Carter
c/at (1992) 20Bio/7'echnology 10:163-167). According to another
approach, F(a11)2 fragments can be isolated directly from recombinant
host cell culture. Other techniques for the production of antibody
fragments will be apparent to the skilled practitioner.
Antagonist anti-CD40 antibodies for use in the stable liquid
pharmaceutical compositions of the present invention include the
CH1R-5.9 and CHIR-12.12 25monoclonal antibodies disclosed herein as
well as antibodies differing from this antibody but retaining the
CDRs; and antibodies with one or more amino acid addition(s),
deletion(s), or substitution(s), wherein the antagonist activity is
measured by inhibition of B-cell proliferation and/or
differentiation. The invention also encompasses de-immunized
antibodies, particularly de-immunized antagonist anti-  30 CD40
antibodies, which can be produced as described in, for example,
International Publication Nos. WO 98/52976 and WO 0034317; herein
incorporated by reference. In this manner, residues within the
antagonist anti-CD40 antibodies of the invention are modified so as
to render the antibodies non- or less immunogenic to humans while
retaining their antagonist activity toward human CD40-expressing
cells, wherein such activity is measured by assays noted elsewhere
herein. Also included within the scope of the present invention are
fusion proteins comprising an antibody of interest, for example, an
antagonist anti-CD40 antibody, or a fragment thereof, which fusion
5proteins can be synthesized or expressed from corresponding
polynucleotide vectors, as is known in the art. Such fusion proteins
are described with reference to conjugation of antibodies as noted
elsewhere herein. 



Any known antibody having the binding specificity of interest can
have sequence variations produced using methods described in, for
example, Patent 10Publication Nos. EP 0 983 303 Al, WO 00/34317, and
WO 98/52976, incorporated herein by reference. For example, it has
been shown that sequences within the CDR can cause an antibody to
bind to MHC Class II and trigger an unwanted helper T-cell response.
A conservative substitution can allow the antibody to retain binding
activity yet lose its ability to trigger an unwanted T-cell response.
Any such conservative or 15non-conservative substitutions can be made
using art-recognized methods, such as those noted elsewhere herein,
and the resulting antibodies can also be used in the stable liquid
pharmaceutical compositions of the present invention. The variant
antibodies can be routinely tested for the particular activity, for
example, antagonist activity, affinity, and specificity using methods
described herein.      The antagonist anti-CD40 antibody produced by
any of the methods described above, or any other method not disclosed
herein, can be used in a manner similar to the CH1R-12.12 or CHIR-5.9
antibody where it possesses at least one of the following biological
activities: inhibition of immunoglobulin secretion by normal human
peripheral B cells stimulated by T cells; inhibition of survival
and/or proliferation of normal human peripheral B cells stimulated by
Jurkat T cells; inhibition of survival and/or proliferation of normal
human peripheral B cells stimulated by CD4OL-expressing cells or
soluble CD40 ligand (sCD4OL); inhibition of "survival" anti-apoptotic
intracellular signals in any cell stimulated by sCD4OL or solid-phase
CD4OL; inhibition of 0D40 signal transduction in any cell upon
ligation with sCD4OL or solid-phase CD4OL; inhibition of
proliferation of human malignant B cells; deletion, anergy and/or
tolerance induction of CD40-bearing target cells or cells bearing
cognate ligands to CD40 including, but not limited to, T cells and B
cells; induction of expansion or activation of CD4+CD25+ regulatory T
cells (see for  example, donor alloantigen-specific tissue rejection
via CD4O-CD4OL interference, van Maurik etal. (2002)..1 ImmunoL
169:5401-5404); cytotoxicity via any mechanism (including, but not
limited to, antibody-dependent cell-mediated cytotoxicity (ADCC),
complement-dependent cytotoxicity (CDC), down-regulation of
proliferation, and/or apoptosis in target cells); modulation of
target cell cytolcine secretion and/or cell surface molecule
expression; and combinations thereof. Assays for measuring the
desired biological activity of the antagonist anti-CD40 antibodies
disclosed herein, and antigen-binding fragments thereof, can be
performed as described in provisional applications entitled
"Antagonist Anti-CD40 Monoclonal Antibodies and Methods for Their
Use," filed November 4, 2003, November 26, 2003, and April 27, 2004,
and assigned U.S. Patent Application Nos. 60/517,337 (Attorney Docket
No. PP20107.001 (035784/258442)), 60/525,579 (Attorney Docket No.
PP20107.002 (035784/271525)), and 60/565,710 (Attorney Docket No.
PP20107.003 (035784/277214)), respectively; and International Patent
Application No. PCT/US2004/037152 (Attorney Docket No. PP20107.004
(035784/282916)), also entitled "Antagonist Anti-CD40 Monoclonal
Antibodies and Methods for Their Use," filed November 4, 2004, and
published as WO 2005/044854; the contents of each of which are herein
incorporated by reference in their entirety. See also the assays
described in provisional application entitled "Methods for Diagnosis
and Treatment of Proliferative Disorders Mediated by CD40 Signaling,"



dyes, and the like. Examples of suitable enzymes include horseradish
peroxidase, alkaline phosphatase, fl-galactosidase, or
acetylcholinesterase; examples of suitable prosthetic group complexes
include streptavidin/biotin and avidin/biotin; examples of suitable
fluorescent materials include umbelliferone, fluorescein, fluorescein
5isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein,
dansyl chloride or phycoeorthrin; an example of a luminescent
material is luminol; examples of bioluminescent materials include
luciferase, luciferin, and aequorin; and examples of suitable
radioactive material include 1251, 1311, 35, or 3H. Such labeled
reagents may be used in a variety of well-known assays, such as
radioimmunoassays, enzyme 10immunoassays, e.g., ELISA, fluorescent
immunoassays, and the like. See for example, U.S. Patent Nos.
3,766,162; 3,791,932; 3,817,837; and 4,233,402.      Any of the
previously described antagonist anti-CD40 antibodies or
antigen-binding fragments thereof, may be conjugated prior to use in
the pharmaceutical compositions of the present invention. Methods for
producing conjugated antibodies 15are known in the art. Thus, the
antibody may be labeled using an indirect labeling or indirect
labeling approach. By "indirect labeling" or "indirect labeling
approach" is intended that a chelating agent is covalently attached
to an antibody and at least one radionuclide is inserted into the
chelating agent. See, for example, the chelating agents and
radionuclides described in Srivagtava and Mease (1991) Nucl. Med.
Rio. 2018:589-603, herein incorporated by reference. Suitable labels
include fluorophores, ehromophores, radioactive atoms (particularly
32P and 1231), electron-dense reagents, enzymes, and ligands having
specific binding partners. Enzymes are typically detected by their
activity. For example, horseradish peroxidase is usually detected by
its ability to convert 3,3 ',5,5 Ltetramethylbenzidine (TMB) to a
blue pigment, 25quantifiable with a spectrophotometer. "Specific
binding partner" refers to a protein capable of binding a ligand
molecule with high specificity, as for example in the case of an
antigen and a monoclonal antibody specific therefore. Other specific
binding partners include biotin and avidin or streptavidin, Ig G and
protein A, and the numerous receptor-ligand couples known in the art.
It should be understood that the 30above description is not meant to
categorize the various labels into distinct classes, as the same
label may serve in several different modes. For example, 1251 may
serve as a radioactive label or as an electron-dense reagent. HRP may
serve as enzyme or as antigen for a mAb. Further, one may combine
various labels for desired effect. For  example, mAbs and avidin also
require labels in the practice of this invention: thus, one might
label a mAb with biotin, and detect its presence with avidin labeled
with 1251, or with an anti-biotin mAb labeled with I-IRP. Other
permutations and possibilities will be readily apparent to those of
ordinary skill in the art, and are 5considered as equivalents within
the scope of the instant invention.       Alternatively, an
antagonist anti-CD40 antibody of interest may be labeled using
"direct labeling" or a "direct labeling approach," where a
radionuclide is covalently attached directly to an antibody
(typically via an amino acid residue). Preferred radionuclides are
provided in Srivagtava and Mcasc (1991) supra. The 10indirect
labeling approach is particularly preferred. See also, for example,
International Publication Nos. WO 00/52031 and WO 00/52473, where a



The pharmaceutical compositions of the present invention can be
formulated using variants of an antagonist anti-CD40 antibody known
in thc art. Such variants will retain the desired binding properties
of the parent antibody. Thus, for example, where the antagonist
anti-CD40 antibody to be formulated is a variant of the parent
20CHIR-12.12 or CHIR-5.9 antibody, the variant antibody will retain
the binding properties of the parent CHIR-12.12 or CH1R-5.9 antibody.
Methods for making antibody variants are generally available in the
art. For example, amino acid sequence variants of an antagonist
anti-CD40 antibody, for example, the CHIR-5.9 or CHIR-12.12
monoclonal antibody described 25herein, can be prepared by mutations
in the cloned DNA sequence encoding the antibody of interest. Methods
for mutagenesis and nucleotide sequence alterations are well known in
the art. See, for example, Walker and Gaastra, cds. (1983) Techniques
in Molecular Biology (MacMillan Publishing Company, New York); Kunkel
(1985) Proc. NatL Acad. Set USA 82:488-492; Kunkel et al. (1987)
Methods Enzymol. 30154:367-382; Sambrook et al. (1989) Molecular
Cloning: A Laboratory Manual (Cold Spring Harbor, New York); U.S.
Patent No. 4,873,192; and the references cited therein; herein
incorporated by reference. Guidance as to appropriate amino acid
substitutions that do not affect biological activity of the
polypeptide of interest may be  found in the model of Dayhoff et al.
(1978) in Atlas of Protein Sequence and Structure (Natl. Biomed. Res.
Found., Washington, D.C.), herein incorporated by reference.
Conservative substitutions, such as exchanging one amino acid with
another having similar properties, may be preferred. Examples of
conservative 5substitutions include, but are not limited to,
Gly<r>A1a, Valallecraeu, Asp<=>G1u, LysaArg, Asne>G1n, and
PheaTrpti,Tyr.       In constructing variants of an antagonist
anti-CD40 antibody poiypeptide of interest, for example, the
CHIR-12.12 or CHIR-5.9 antibody, modifications are made such that
variants continue to possess the desired activity, i.e., similar
binding affinity 10and, in the case of antagonist anti-CD40
antibodies, are capable of specifically binding to a human CD40
antigen expressed on the surface of a human cell, and being free of
significant agonist activity but exhibiting antagonist activity when
bound to a CD40 antigen on a human CD40-expressing cell. Obviously,
any mutations made in the DNA encoding the variant polypeptide must
not place the sequence out of reading 15frame and preferably will not
create complementary regions that could produce secondary mRNA
structure. See EP Patent Application Publication No. 75,444.       In
addition, the constant region of an antagonist anti-CD40 antibody can
be mutated to alter effector function in a number of ways. For
example, see U.S. Patent No. 6,737,056B1 and U.S. Patent Application
Publication No. 2004/0132101A1, 20which disclose Fe mutations that
optimize antibody binding to Fe receptors.       Preferably, variants
of a reference antagonist antiCD40 antibody have amino acid sequences
that have at least 70% or 75% sequence identity, preferably at least
80% or 85% sequence identity, more preferably at least 90%, 91%, 92%,
93%, 94% or 95% sequence identity to the amino acid sequence for thc
reference antibody, for 



25example, the CHIR-5.9 or CHIR-12.12 monoclonal antibody described
herein, or to a shorter portion of the reference antibody molecule.
More preferably, the molecules share at least 96%, 97%, 98% or 99%
sequence identity. For purposes of the present invention, percent
sequence identity is determined using the Smith-Waterman homology
search algorithm using an affine gap search with a gap open penalty
of 12 30and a gap extension penalty of 2, BLOSUM matrix of 62. The
Smith-Waterman homology search algorithm is taught in Smith and
Waterman (1981) Adv. AppL Math. 2:482-489. A variant may, for
example, differ from the reference antagonist anti-  CD40 antibody by
as few as 1 to 15 amino acid residues, as few as 1 to 10 amino acid
residues, such as 6-10, as few as 5, as few as 4, 3, 2, or even I
amino acid residue. With rcspcct to optimal alignment of two amino
acid sequences, the contiguous segment of the variant amino acid
sequence may have additional amino  5 acid residues or deleted amino
acid residues with respect to the reference amino acid sequence. The
contiguous segment used for comparison to the reference amino acid
sequence will include at least 20 contiguous amino acid residues, and
may be 30, 40, 50, or more amino acid residues. Corrections for
sequence identity associated with conservative residue substitutions
or gaps can be made (see Smith-Waterman 10homology search algorithm).
Methods of Therapy Usinu the Pharmaceutical Compositions of the
Invention       The pharmaceutical compositions of the present
invention find use in treating a subject having a cancer or
premalignant condition that is associated with CD40- 15expressing
cells, or for treating an inflammatory disease and/or autoimmune
disease that is associated with CD40-expressing cells. "Treatment" is
herein defined as the application or administration of a
pharmaceutical composition comprising the antagonist anti-CD40
antibody to a subject, or application or administration of a
pharmaceutical composition comprising the antagonist anti-CD40
antibody to an 20isolated tissue or cell line from a subject, where
the subject has a disease, a symptom of a disease, or a
predisposition toward a disease, where the purpose is to cure, heal,
alleviate, relieve, alter, remedy, ameliorate, improve, or affect the
disease, the symptoms of the disease, or the predisposition toward
the disease. By "subject" is intended any animal. Preferably the
subject is mammalian, 25must preferably the subject is human. Mammals
of particular importance other than human include, but are not
limited to, dogs, cats, cows, horses, sheep, and pigs. When
administration is for the purpose of treatment, administration may be
for a prophylactic or therapeutic purpose. When provided
prophylactically, the pharmaceutical composition is provided in
advance of any symptom. The 



30prophylactic administration of the pharmaceutical composition
serves to prevent or attenuate any subsequent symptom. When provided
therapeutically, the pharmaceutical composition is provided at (or
shortly after) the onset of a symptom. The therapeutic administration
of the pharmaceutical composition serves to attenuate any actual
symptom. Typical routes of administration include, but are not
limited to, oral administration and parenteral administration,
including intravenous, intramuscular, 5intrathecal, intranasal,
sublingual, intra-arterial and intraperitoneal injection or infusion,
and subcutaneous injection. Methods to accomplish this administration
are known to those of ordinary skill in the art.       In preferred
embodiments, the pharmaceutical compositions of the invention are
administered intravenously. Intravenous administration occurs
preferably by 10infusion over a period of about 1 to about 10 hours,
more preferably over about Ito about 8 hours, even more preferably
over about 2 to about 7 hours, still more preferably over about 4 to
about 6 hours, depending upon the antagonist anti-CD40 antibody being
administered. The initial infusion with the pharmaceutical
composition may be given over a period of about 4 to about 6 hours
with subsequent  15 infusions delivered more quickly. Subsequent
infusions may be administered over a period of about 1 to about 6
hours, including, for example, about 1 to about 4 hours, about Ito
about 3 hours, or about Ito about 2 hours.      A pharmaceutically
effective amount of a pharmaceutical composition of the invention is
administered to a subject. By "pharmaceutically effective amount" is
20intended an amount that is useful in the treatment of a disease or
condition, where treatment can be for a prophylactic or therapeutic
purpose as noted herein above. In this manner, a pharmaceutically
effective amount of the composition will administer a therapeutically
effective dose or amount of the antagonist anti-CD40 antibody to the
subject in need of treatment. By "therapeutically effective dose or
amount" or 25"effective amount" is intended an amount of the
antagonist anti-CD40 antibody that, when administered brings about a
positive therapeutic response with respect to treatment of a patient
with a disease comprising CD40-expressing cells. In some embodiments
of the invention, the therapeutically effective dose of the
antagonist anti-CD40 antibody, for example, the monoclonal antibody
CHIR-12.12 or CHIR-5.9,  30 or antigen-binding fragment thereof, is
in the range from about 0.01 mg/kg to about 40 mg/kg, from about 0.01
mg/kg to about 30 mg/kg, from about 0.1 mg/kg to about 30 mg/kg, from
about 1 mg/kg to about 30 mg/kg, from about 3 mg/kg to about 30
mg/kg, from about 3 mg/kg to about 25 mg/kg, from about 3 mg/kg to
about 20  mg/kg, from about 5mg/kg to about 15 mg/kg, or from about 7
mg/kg to about 12 mg/kg. It is recognized that the method of
treatment may comprise a single administration of a therapeutically
effective dose or multiple administrations of a therapeutically
effective dose of the antagonist anti-CD4O antibody, or antigen- 



5binding fragment thereof.       The pharmaceutical compositions of
the invention find use in treating any subject having a cancer or
pre-malignant condition that is responsive to treatment with an
anti-CD4O therapeutic agent, more particularly, an antagonist
anti-CD40 antibody. Methods for determining responsiveness of a
cancer or pre-malignant condition to 10treatment with an anti-CD40
antibody include diagnostic and prognostic assays, for example, the
assays described in the copending and commonly owned provisional
patent application entitled "Methods for Diagnosis and Treatment of
Proliferative Disorders Mediated by CD40 Signaling," filed December
9, 2005, and assigned U.S. Patent Application No. 60/749,285 (Attomey
Docket No. PP028035.0002 15(035784/304312), and corresponding
International Patent Application No. PCT/US2006/019414 (Attorney
Docket No. PP028035.0003 (035784/311611)), filed May 18, 2006, and
published as WO 2006/125143; the contents of which are herein
incorporated by reference in their entirety. Similarly, the
pharmaceutical composition of the invention find use in treating any
subject having an inflammatory and/or 20autoimmune disease that is
responsive to treatment with an anti-CD40 therapeutic agent,
particularly an anti-CD40 antibody. Methods for determining
responsiveness of an inflammatory and/or autoimmune disease to
treatment with an anti-CD40 antibody include diagnostic and
prognostic assays, for example, the assays described in the copending
and commonly owned provisional patent application entitled 25"Methods
for Diagnosis and Treatment of Diseases Haying an Autoinnnune and/or
Inflanunatoty Component," filed December 9, 2005, and assigned U.S.
Patent Application No. 60/749,336 (Attorney Docket No. PP028062.0002
(035784/304311), and corresponding International Patent Application
No. PCT/US2006/019325 (Attorney Docket No. PP028062.0003
(035784/311608)), filed May 18, 2006, and 30published as WO
2005/125117; the contents of which are herein incorporated by
reference in their entirety.       "Tumor," as used herein, refers to
all neoplastic cell growth and proliferation, whether malignant or
benign, and all pre-cancerous and cancerous cells and tissues.
"Neoplastic," as used herein, refers to any form of dysregulated or
unregulated cell growth, whether malignant or benign, resulting in
abnormal tissue growth. Thus, "ncoplastic cells" include malignant
and benign cells having dysregulated or unregulated cell growth. 5By
"anti-tumor activity" is intended a reduction in the rate of
malignant CD40-expressing cell proliferation or accumulation, and
hence a decline in growth rate of an existing tumor or in a tumor
that arises during therapy, and/or destruction of existing neoplastic
(tumor) cells or newly formed neoplastic cells, and hence a decrease
in the overall size of a tumor during therapy. Therapy with the
antagonist 10anti-CD40 antibody-containing pharmaceutical
compositions of the invention causes a physiological response that is
beneficial with respect to treatment of cancers and pre-malignant
conditions associated with stimulation of CD40 signaling on CD40-
expressing cells in a human. The terms "cancer" and "cancerous" refer
to or describe the physiological 



15condition in mammals that is typically characterized by unregulated
cell growth. Examples of cancer include, but are not limited to,
lymphoma and leukemia, and solid tumors. By "B cell-related cancer"
or "cancer of B-cell lineage" is intended any type of cancer in which
the dysregulated or unregulated cell growth is associated with B
cells. 20By "refractory" in the context of a cancer is intended the
particular cancer is resistant to, or non-responsive to, therapy with
a particular therapeutic agent, for example, an antagonist anti-CD40
antibody of interest. A cancer can be refractory to therapy with a
particular therapeutic agent either from the onset of treatment with
the particular therapeutic agent (i.e., non-responsive to initial
exposure to the therapeutic 25agent), or as a result of developing
resistance to the therapeutic agent, either over the course of a
first treatment period with the therapeutic agent or during a
subsequent treatment period with the therapeutic agent.      The
pharmaceutical compositions of the present invention find use in
treating a subject that is in need of therapeutic intervention for a
cancer or pre-malignant 30condition that is mediated by stimulation
of CD40 signaling on CD40-expressing cells, or for any inflammatory
or autoimmune disease that is mediated by CD40 signaling on
CD40-expressing cells. By "CD40-expressing cell" is intended normal,
pre-malignant, and malignant cells expressing CD40 antigen. In some
embodiments,  the CD40-expressing cell is a malignant B cell. By
"malignant" B cell is intended any neoplastic B cell, including but
not limited to B cells derived from lymphomas including low-,
intermediate-, and high-grade B cell lymphomas, immunoblastic
lymphomas, non-Hodgkin's lymphomas, Hodgkin's disease, Epstein-Barr
Virus 5(EBV) induced lymphomas, and ADS-related lymphomas, as well as
B cell acute lymphoblastic leukemias, myelomas, chronic lymphocytic
leukemias, and the like. In other embodiments, the CD40-expressing
cell is a carcinoma or sarcoma cell. By "CD40-expressing carcinoma
cell" or CD40-expressing sarcoma cell" is intended any malignant
(i.e., ncoplastic) or pre-malignant carcinoma or sarcoma cell of a
solid 10tumor that expresses the CD40 cell-surface antigen. For
purposes of the present invention, cancerous and pre-cancerous or
pre-malignant cells that express the CD40 antigen are referred to as
"CD40-expressing neoplastic cells." Methods for detecting CD40
expression in cells are well known in the art and include, but are
not limited to, PCR techniques, immunohistochemistry, flow cytometry,
Western blot, ELISA, and 15the like. Where treatment with an
antagonist anti-CD40 antibody or antigen-binding fragment thereof is
warranted, the pharmaceutical composition comprising the antagonist
anti-CD40 antibody or antigen-binding fragment thereof can be
administered by any suitable route of administration. The subject who
is in need of treatment intervention with a pharmaceutical
20composition of the present invention can be afflicted with, or at
risk of developing or relapsing with, any cancer or pre-malignant
condition that is mediated by CD40 signaling on CD40-expressing
neoplastic cells. Examples of such cancers and pre-malignant
conditions include, but are not limited to, any of the cancers of
B-cell lineage, non-B cell hematological malignancies, and solid
tumors that are known to be 



25mediated via CD40 signaling on CD40-expressing neoplastic cells.
Examples of cancers of B-cell lineage that comprise CD40-expressing
ncoplastic cells arc acute lymphoblastic leukemia (ALL), chronic
lymphocytic leukemia (CLL), prolymphocytic leukemia (PLL), hairy cell
leukemia, Hodgkin's disease, multiple myeloma, Waldenstrom's
macroglobulinemia, heavy chain disease, 30and the lymphomas,
including, but not limited to, diffuse small lymphocytic lymphoma"
follicular, DLBCL, mucosal associated lymphoid tissue lymphoma,
monocytoid B cell lymphoma, splenic lymphoma, lymphomatoid
granulomatosis,  intravascular lymphomatosis, immunoblastic lymphoma,
AIDS-related lymphoma, and the like.       Thus, the pharmaceutical
compositions of the invention find use in the treatment of subjects
having non-Hodgkin's lymphomas related to abnormal, 5uncontrollable B
cell proliferation or accumulation. For purposes of the present
invention, such lymphomas will be referred to according to the
Working Formulation classification scheme, that is those B cell
lymphomas categorized as low grade, intermediate grade, and high
grade (see "The Non-Hodgkin's Lymphoma Pathologic Classification
Project," Cancer 49(1982):2112-2135). Thus, low-grade B cell
10lymphomas include small lymphocytic, follicular small-cleaved cell,
and follicular mixed small-cleaved and large cell lymphomas;
intermediate-grade Iyhiphomas include follicular large cell, diffuse
small cleaved cell, diffuse mixed small and large cell, and diffuse
large cell lymphomas; and high-grade lymphomas include large cell
immunoblastic, lymphoblastic, and small non-cleaved cell lymphomas of
the Burldtt's 15and non-Burldtt's type.      It is recognized that
the pharmaceutical compositions of the invention are useful in
therapeutic treatment of B cell lymphomas that arc classified
according to the Revised European and American Lymphoma
Classification (REAL) system. Such B cell lymphomas include, but are
not limited to, lymphomas classified as precursor B 20cell neoplasms,
such as B lymphoblastic leukemia/lymphoma; peripheral B cell
neoplasms, including B cell chronic lymphocytic leukemia/small
lyrnphocytic lymphoma, lymphoplasmacytoid lymphoma/immunocytoma,
mantle cell lymphoma (MCL), follicle center lymphoma (follicular)
(including diffuse small cell, diffuse mixed small and large cell,
and diffuse large cell lymphomas), marginal zone B cell 25lymphoma
(including extranodal, nodal, and splenic types), plasmacytoma/
mycloma, diffuse large cell B cell lymphoma of the subtype primary
mediastinal (thymic), Burkitt's lymphoma, and Burkitt's like
high-grade B cell lymphoma; and unclassifiable low-grade or
high-grade B cell lymphomas. The pharmaceutical compositions of the
present invention can also be used to 30treat subjects having the
pre-malignant condition known as MGUS (monoclonal gammopathy of
undetermined significance). Approximately 25% of patients with MGUS
eventually develop multiple myeloma (MM) or a related plasma cell
disorder (Kyle (1993) Mayo Clinic. Proc. 68:26-36). Proliferation of
malignant plasma cells  



in the bone marrow, detection of a serum or urine monoclonal protein
(M protein), anemia, hypercalcemia, renal insufficiency, and lytic
bone lesions are clinical manifestations of MM, while MGUS is
clinically recognized as the presence of M protein in the serum or
urine without other clinical features of MM (see, for example, 5Kyle
and Lust (1989)Semin. Hematol. 26:176-200; Greipp and Lust Stern
Cells (1995) 13:10-21). MGUS patients are asymptomatic and have
stable measurements of M protein (Kyle (1993)Mayo Clinic. Proc.
68:26-36). Once MOUS is identified in a subject, maintenance therapy
with an appropriate pharmaceutical composition of the present
invention, for example, a composition comprising an antagonist
anti-CD40 10antibody disclosed herein, may block the development of
multiple myeloma in these subjects.      In particular, the
pharmaceutical compositions of the invention are useful for treating
B cell lymphomas, including those listed above, that arc refractory
to (i.e., resistant to, or have become resistant to) first-line
oncotherapeutic treatments. The 15term "oncotherapeutic" is intended
to mean a treatment for cancer such as chemotherapy, surgery,
radiation therapy, single anti-cancer antibody therapy, and
combinations thereof. Subpopulations of patients for whom treatment
intervention with one or more anti-CD40 antibodies that modulates
CD4OL-mediated CD40 signaling, modulates ADCC, or both is desirable.
20The pharmaceutical compositions of the present invention are also
useful for treating non-B cell related hematological malignancies.
Such malignances include, but are not limited to, acute leukemias;
myeloblastic leukemias; acute myelocytic leukemias; promyelocytic
leukemia; myelomonocytic leukemia; monocytic leukemia;
elythroleulcemia; granulocytic leukemia (chronic myelocytic
leukemia); polycythemia 25vcra; and the like.      Solid tumors that
comprise CD40-expressing neoplastic cells, and thus beneficially
respond to treatment with the pharmaceutical compositions of the
present invention, include, but are not limited to, ovarian, lung
(for example, non-small cell lung cancer of the squamous cell
carcinoma, adenocarcinoma, and large cell 30carcinoma types, and
small cell lung cancer), breast, colon, kidney (including, for
example, renal cell carcinomas), bladder, liver (including, for
example, hepatocellular carcinomas), gastric, cervical, prostate,
nasopharyngeal, thyroid (for example, thyroid  papillary carcinoma),
skin cancers such as melanoma, and sarcomas, including, for example,
osteosarcomas and Ewing's sarcomas.      Beneficial results that can
be achieved by administering a pharmaceutical composition of the
invention to a subject with a cancer or pre-malignant condition
5include any positive therapeutic response with respect to that
cancer or condition. By "positive therapeutic response" in the
context of cancer treatment is intended an improvement in the disease
in association with the anti-tumor activity of the antiCD40
therapeutic agent and/or an improvement in the symptoms associated
with the disease of interest. That is, an anti-proliferative effect,
the prevention of further tumor 10outgrowths, a reduction in tumor
size, a reduction in the number of cancer cells, 



and/or a decrease in one or more symptoms mediated by stimulation of
CD40- expressing cells can be observed. Thus, for example, a positive
therapeutic response would refer to one or morc of the following
improvements in the disease: (1) a reduction in tumor size; (2) a
reduction in the number of cancer (i.e., neoplastic) 15cells; (3) an
increase in neoplastic cell death; (4) inhibition of neoplastic cell
survival; (4) inhibition (i.e., slowing to some extent, preferably
halting) of tumor growth; (5) inhibition (i.e., slowing to some
extent, preferably halting) of cancer cell infiltration into
peripheral organs; (6) inhibition (i.e., slowing to some extent,
preferably halting) of tumor metastasis; (7) the prevention of
further tumor outgrowths; (8) an increased 20patient survival rate;
and (9) some extent of relief from one or more symptoms associated
with the cancer. Positive therapeutic responses in any given
malignancy can be determined by standardized response criteria
specific to that malignancy. Tumor response can be assessed for
changes in tumor morphology (i.e., overall tumor burden, tumor size,
and the like) using screening techniques such as magnetic 25resonance
imaging (MRI) scan, x-radiographic imaging, computed tomographic (CT)
scan, bone scan imaging, endoscopy, and tumor biopsy sampling
including bone marrow aspiration (BMA) and counting of tumor cells in
the circulation. In addition to these positive therapeutic responses,
the subject undergoing therapy with the antagonist anti-CD40
antibody-containing pharmaceutical composition of the  30 invention
may experience the beneficial effect of an improvement in the
symptoms associated with the disease. Thus for B cell tumors, the
subject may experience a decrease in the so-called B symptoms, i.e.,
night sweats, fever, weight loss, and/or urticaria. For pre-malignant
conditions, therapy with an anti-CD40 therapeutic agent  may block
and/or prolong the time before development of a related malignant
condition, for example, development of multiple myeloma in subjects
suffering from monoclonal gammopathy of undertermined significance
(MGIJS). By "anti-inflammatory activity" is intended a reduction or
prevention of 5inflammation. Therapy with an antagonist anti-CD40
antibody-containing liquid pharmaceutical composition of the
invention causes a physiological response that is beneficial with
respect to treatment of an autoimmune disease and/or inflammatory
disease, where the disease involves cells expressing the CD40
antigen. It is recognized that the compositions of the invention may
be useful in preventing 10phenotypic change in cells such as
proliferation, activation, and the like.      The subject who is
undergoing treatment intervention with an antagonist antiCD40
antibody-containing liquid pharmaceutical composition of the
invention can be afflicted with, or at risk of developing or
relapsing with, any inflammatory or autoimmune disease that is
mediated by CD40 signaling on CD40-expressing cells. 15Inflammatory
diseases arc characterized by inflammation and tissue destruction, or
a combination thereof. "Inflammatory disease" includes any
inflammatory immune-mediated process where the initiating event or
target of the immune response involves non-self antigen(s),
including, for example, alloantigens, xenoantigens, viral antigens,
bacterial antigens, unknown antigens, or allergens. 20Further, for
purposes of the present invention, the term "inflammatory disease(s)"
includes "autoimmune disease(s)." As used herein, the term
"autoimmunity" is generally understood to encompass inflammatory



25Also, the pharmaceutical compositions of the present invention can
be used for treatment of inflammation associated with tissue
transplant rejection. "Transplant rejection" or "graft rejection"
refers to any host-mounted immune response against a graft including
but not limited to HLA antigens, blood group antigens, and the like.
The pharmaceutical compositions of the invention can also be used for
30treatment of graft versus host disease, such as that associated
with bone marrow transplantation, for example. In such graft versus
host disease, the donor bone marrow includes lymphocytes and cells
that mature into lymphocytes. The donor's lymphocytes recognize the
recipient's antigens as non-self and mount an  inflammatory immune
response. Hence, as used herein, "graft versus host disease" or
"graft versus host reaction" refers to any T cell mediated immune
response in which donor lymphocytes react to the host's antigens.
Examples of autoimm-une and/or inflammatory disorders include, but
are not 5limited to, systemic lupus mythematosus (SLE), discoid
lupus, lupus nephritis, sarcoidosis, inflammatory arthritis,
including juvenile arthritis, rheumatoid arthritis, psoriatic
arthritis, Reiter's syndrome, anlcylosing spondylitis, and gouty
arthritis, rejection of an organ or tissue transplant, hyperacute,
acute, or chronic rejection and/or graft versus host disease,
multiple sclerosis, hyper IgE syndrome, polyarteritis 10nodosa,
primary Missy cirrhosis, inflammatory bowel disease, Crohn's disease,
celiac's disease (gluten-sensitive enteropathy), autoimmune
hepatitis, pernicious anemia, autoimmune hemolytic anemia, psoriasis,
scleroderma, myasthenia gravis, autoimmune thrombocytopcnic purpura,
autoimmune thyroiditis, Grave's disease, Hasimoto's thyroiditis,
immune complex disease, chronic fatigue immune dysfunction 15syndrome
(CFIDS), polymyositis and dermatomyositis, cryoglobulincmia,
thrombolysis, cardiomyopathy, pemphigus v-ulgaris, pulmonary
interstitial fibrosis, Type land Type U diabetes mellitus, type 1, 2,
3, and 4 delayed-type hypersensitivity, allergy or allergic
disorders, unwanted/unintended immune responses to therapeutic
proteins (see for example, U.S. Patent Application No. US
2002/0119151 and Koren, 20et al. (2002) Cw-r. Phann. Biotechnol.
3:349-60), asthma, Churg-Strauss syndrome (allergic granulomatosis),
atopic dermatitis, allergic and irritant contact dermatitis,
urtecaria, IgE-mediated allergy, atherosclerosis, vasculitis,
idiopathic inflammatory myopathies, hemolytic disease, Alzheimer's
disease, chronic inflammatory demyelinating polyneuropathy, and the
like. In some other embodiments, the 25pharmaceutical compositions of
the present invention are used to treat individuals for pulmonary
inflammation, including, but not limited to, lung graft rejection,
asthma, sarcoidosis, emphysema, cystic fibrosis, idiopathic pulmonary
fibrosis, chronic bronchitis, allergic rhinitis and allergic diseases
of the lung such as hypersensitivity pneumonitis, eosinophilic
pneumonia, bronchiolitis obliterans due to bone marrow 30and/or lung
transplantation or other causes, graft atherosclerosis/graft
phleboselerosis, 



as well as pulmonary fibrosis resulting from collagen, vascular, and
autoimmune diseases such as rheumatoid arthritis and lupus
erythematosus.        In other embodiments, the pharmaceutical
compositions of the present invention are useful for treating
autoimmune diseases and inflammatory diseases that arc initially
resistant to, or which develop resistance to other known therapeutic
treatments whose mode of action is other than through modulation of
CD4OL- 5mediated CD40 signaling, modulation of ADCC, or both. The
pharmaceutical compositions of the invention can be used to treat
subpopulations of patients for whom treatment intervention with one
or more antagonist anti-CD40 antibodies that modulates CD4OL-mediated
CD40 signaling, modulates ADCC, or both is desirable. Beneficial
results that can be achieved by administering the pharmaceutical
10compositions of the invention to a subject with an inflammatory
disease or autoimmune disease include any positive therapeutic
response with respect to that disease. By "positive therapeutic
response" in the context of an autoimmune disease and/or inflammatory
disease is intended an improvement in the disease in association with
the anti-inflammatory activity of these antibodies or antigen-binding
fragments 15thereof, and/or an improvement in the symptoms associated
with the disease. That is, an anti-proliferative effect, the
prevention of further proliferation of the CD40- expressing cell, a
reduction in the inflammatory response including but not limited to
reduced secretion of inflammatory cytokines, adhesion molecules,
proteases, immunoglobulins (in instances where the CD40 bearing cell
is a B cell), combinations 20thereof, and the like, increased
production of anti-inflammatory proteins, a reduction in the number
of autorcactive cells, an increase in immune tolerance, inhibition of
autoreactive cell survival, and/or a decrease in one or more symptoms
mediated by stimulation of CD40-expressing cells can be observed.
Such positive therapeutic responses are not limited to the route of
administration and may comprise 25administration to the donor, the
donor tissue (such as for example organ perfusion), the host, any
combination thereof, and the like.      Clinical response can be
assessed using screening techniques such as magnetic resonance
imaging (MRI) scan, x-radiographic imaging, computed tomographic (CT)
scan, flow cytometry or fluorescence-activated cell sorter (FACS)
30analysis, histology, gross pathology, and blood chemistry,
including but not limited to changes detectable by ELISA, RIA,
chromatography, and the like. In addition to these positive
therapeutic responses, the subject undergoing therapy with an
antagonist anti-CD40 antibody-containing liquid pharmaceutical
composition of the  invention may experience the beneficial effect of
an improvement in the symptoms associated with the disease. 



The following examples are offered by way of illustration and not by
way of limitation. 5 EXPERIMENTAL       CHIR-12.12 is a fully
humanized anti-CD40 IgGi monoclonal antibody produced by a CHO cell
culture process. The molecule has a molecular weight of 150 kDa, and
the molecular structure consists of two heavy chains and two light
chains 10linked together by disulfide bonds. CHIR-I2.12 targets the
human CD40 cell-surface receptor protein. It is a strong antagonist
and inhibits in vitro CD40 ligand-mediated proliferation of normal B
cells, as well as inhibiting in vitro CD40 ligand-mediated
proliferation of cancer cells from NHL and CLL patients. Hybridoma
line 153.8E2.D10.D6.12.12 (CMCC#12056) expressing the CHIA-12.12
antibody has 15 been deposited with the American Type Culture
Collection [ATCC; 10801 University Blvd., Manassas, Virginia
20110-2209 (USA)] on September 17, 2003, under Patent Deposit Number
PTA-5543.      Without being bound by theory, the CHIR-12.12 antibody
is a dual action antagonist anti-CD40 monoclonal antibody having a
unique combination of attributes. 20This fully human monoclonal
antibody blocks CD4OL-mediated CD40 signaling pathways for survival
and proliferation of B cells; this antagonism leads to ultimate cell
death. CHIR-12.12 also mediates recognition and binding by effector
cells, initiating antibody dependent cellular cytotoxicity (ADCC).
Once CHER-12.12 is bound to effector cells, cytolytic enzymes are
released, leading to B-cell apoptosis and 25lysis.      For a more
detailed description of the biological activities of CHIR-12.12, and
the assays used to measure them, see provisional applications
entitled "Antagonist Anti-CD40 Monoclonal Antibodies and Methods for
Their Use," filed November 4, 2003, November 26, 2003, and April 27,
2004, and assigned U.S. Patent Application 30Nos. 60/517,337
(Attorney Docket No. PP20107.001 (035784/258442)), 60/525,579
(Attorney Docket No. PP20107.002 (035784/271525)), and 60/565,710
(Attorney Docket No. PP20107.003 (035784/277214)), respectively, and
International Patent Application No. PCT/U52004/037152 (Attorney
Docket No. PP20107.004  (035784/282916)), also entitled "Antagonist
Anti-CD40 Monoclonal Antibodies and Methods for Their Use," filed
November 4, 2004, and published as WO 2005/044854; the contents of
each of which are herein incorporated by reference in their entirety.
See also International Publication Nos. WO 2005/044304, WO
2005/044305, WO 52005/044306, WO 2005/044855, WO 2005/044307, and WO
2005/044294; the contents of each of which are herein incorporated by
reference in their entirety. See also the assays described in
provisional application entitled "Methods for Diagnosis and Treatment
ofProliferative Disorders Mediated by CD40 Signaling," filed December
9, 2005, and assigned U.S. Patent Application No. 60/749,285
(Attorney 10Docket No. PP028035.0002 (035784/304312)), and
corresponding International 



Patent Application No. PCT/US2006/019414 (Attorney Docket No.
PP028035.0003 (035784/311611)), filed May 18, 2006, and published as
WO 2006/125143; and provisional application entitled "Methods for
Diagnosis and Treatment of Diseases Having an Autoimmune and/or
Inflammatoty Component," filed December 9, 2005, 15and assigned U.S.
Patent Application No. 60/749,336 (Attorney Docket No. PP028062.0002
(035784/304311), and corresponding International Patent Application
No. (Attorney Docket No. PP028062.0003 (035784/311608)), filed May
18, 2006, and published as WO 2006/125117; the contents of each of
which are herein incorporated by reference in their entirety. 20The
primary clinical applications of CH1R-12.12 are treatment of B-cell
related malignancies, including chronic lymphocytic leukemia (CLL),
multiple myeloma (MM), and non-Hodgkin's lymphoma (NHL), and
autoimmune and/or inflammatory diseases associated with
CD40-expressing cells. The CIIR-12.12 drug product for clinical
trials is formulated at 20 mg/ml CHIA-12.12 antibody in a liquid  25
formulation. The following studies were undertaken to determine
optimal buffer, isotonizing agent, and various excipients for
stabilizing the antibody in the liquid formulation.          Example
1: Effect of Various Buffer Species and Methionine on Stabilization
of 30CHIR-12.12        Solution conditions (e.g., pH, buffer species,
and ionic strength) and excipients (e.g., surfactants and
stabilizers) are critical factors for stability of a protein in
liquid formulation. Physicochemical stability of CHIR-12.12 is
optimal at pH 5.5.  However, CHIR-12.12 protein can degrade via
aggregation and fragmentation under unfavorable solution conditions;
it can also oxidize, especially in the presence of peroxide
impurities and/or trace amounts of metals introduced with raw
cxcipient materials such as Tween.The following experiments were
conducted to identify 5the best buffer species and appropriate
excipients to stabilize CHIR-12.12 monoclonal antibody against
aggregation, fragmentation, and oxidation when formulated at the
optimum pH 5.5. Materials  10The CH1R-12.12 drug substance (DS) lots
for the study were CHO-derived purified bulk lot # CD021105A and lot
# PD010705A. The DS lots were produced at Xoma, Ltd (Berkeley, CA).
The formulation samples for this study were prepared by dialysis of
the DS against respective buffer solutions followed by spiking with
the desired amount of Tween. The concentration of CHIR-12.12 protein
in all the 15samples was approximately 20 mg/ml. Analytical Methods
Size-Exclusion Chromatography (SEC). SEC-HPLC separates molecules in
order of decreasing molecular weight. 20Consequently, CHIR-12.12
aggregates are the first to elute from the HPLC column, 



followed by the monomer, with the fragments eluting last. Purity,
aggregation, and fragmentation of CHIR-12.12 were analyzed by a
Waters Alliance HPLC using Tosohaas TSK-GEL 3000SWx1 column, 50 mM
sodium phosphate, 200 rnM NaCI, pH 7.0 as mobile phase at a flow rate
of 0.7 mL/min. 25 Hydrophobic Interaction Chromatography (HIC).
Oxidation of CHIR-12.12 was measured using a Waters Alliance HPLC
system with a Tosoh TSK gel butyl-NPR column, 2 M ammonium sulfate/20
mM Tris, pH 7.0 as mobile phase A and 20 mM Tris, pH 7.0 as mobile
phase B at a flow 30rate of 1.0 ml/min. CHIR-12.12 antibody is
digested with papain to yield Fab and Fe fragments. The oxidation
products of CHIR-12.12 are oxidized Fe fragments (metS0), which are
pre-Fc species eluting between the main Fab species and the main Fe
species from the HPLC column. Experiments and Results  Stabilization
Effect of Citrate Buffer on Aggregation and Fragmentation. CHIR-12.12
from DS lot #PD010705A was formulated at 20 mg/ml in 10 mM 5citrate,
acetate, succinate, or phosphate buffer solution with 150 mM NaC1,
0.1% (w/v) Tween 80 and pH 5.5. The formulation samples were filled
as 1.2 ml solutions into 3 cc glass vials and stored at 5C, 25C, and
40C. The CHIR-12.12 stability samples were analyzed at designated
time points by SEC assay. Figures 1-3 show the SEC analysis for
purity, aggregates, and fragments,  10 respectively, in the samples
stored at 25C. Figures 4-6 summarize the SEC analysis for purity,
aggregates, and fragments, respectively, in the samples stored at
40C. All the results show that the citrate-based formulation samples
remained at the highest purity and lowest aggregation and
fragmentation levels among the four formulations tested. Although
there was little change detected for the samples stored at 5C through
15 5 months (data not shown), the accelerated SEC data predicts that
citrate buffer will likely be superior to the other three commonly
used buffer species in improving the long-term real-time stability of
CHIR-12.1 2 against aggregation and fragmentation. Oxidation
Inhibition Effect of Citrate Buffer on CHIR-12.12. 20The CHI2-12.12
stability samples were prepared in citrate, acetate, and succinate
buffers with 0.1% and 0.2% (w/v) Twecn 80. The samples were stored at
5C, 25C, and 40C and analyzed by Hydrophobic Interaction
Chromatography (HIC) for oxidation at the predetermined time points.
The oxidation products of CHIR-12.12 were measured as a percentage of
sums of the Pre-Fe peak species, i.e., 25Pre-Fc%. The results in
Table I show that the citrate-based formulation generated fewer
oxidation products than the succinate- and acetate-buffered
formulations, indicating that the citrate buffer minimized the
oxidation of CHIR-12.12. These results suggest that citric acid
probably served as a chelating agent to inhibit tracemetal-induced
oxidation of CHIR-12.12 protein. 30The SEC and HIC analyses indicate
that citrate buffer is superior to succinate, 



acetate, and phosphate buffer species in protecting CHIR-12.12 from
aggregation and fragmentation. Citrate buffer is also superior to
succinate and acetate buffers as it minimizes oxidation of CHIR-12.12
protein.  WO 2007/124299PCT/US2007/066757 Table 1. Effect of buffer
species on oxidation of CHIR-12.12 (20 mg/ml) as measured by HIC
assay. Formulation Buffer with Tween 80 10 mM Citrate 150 mM NaC1 pH
5.5 10 mM Acetate 150 mM NaC1 pH 5.5 10 mM Succinate .150 mM NaC1 pH
5.5 Tween 80 Concentration Storage Pre-Fc% Pre-Fc% Pre-Fc% 0.1% (w/v)



5C, 5 ma 0.0 0.0 0.0  25C, 5 ma 9.6 7.1 9.4  40C, 3 ma 5.6 N/D* 13.5
0.2% (w/v) 5C, 5 trio 0.0 0.0 N/D  5C, 8 ma 



9.0 9.0 2.2  25C, 5 ma 3.0 10.7 11.5  25C, 8 ma 4.8 18.1 19.4  40C, 3
mo 7.7 N/D 16.0  *N/D, not determined. Oxidation Inhibition Effect of
L-Alethionine on CHIR-12.12. 



5DS lot #CD021105A was formulated at 20 mg/ml in 10 mM sodium
citrate/citric acid, 150 mM NaC1, 0.1% Tween 80 or Tween 20 as well
as various amount (0-5 mM) of L-methionine. The formulation samples
were filled at 2.5 ml into 3 cc vials and stored at 40C. Table 2
shows TEC results for the samples at initial time and at 40C for 3
months. At initial timc, the oxidation of CHIR-12.12 in all the
10formulations was comparable to the original bulk drug substance
(DS) lot # CD 021105A. The oxidation levels in the formulations
without L-methionine were more than doubled upon storage at 40C for 3
months. However, the oxidation level in the formulations containing
L-methionine had little change throughout 3 months storage at 40C.
15The results indicate that 5 mM L-methionine was effective and
sufficient in preventing the oxidation of CH1R-12.12 under the highly
stressed storage conditions. The oxidation inhibition effect of
L-methionine on CHIR-12.12 was confirmed by Lyc- peptide map.  WO
2007/124299PCT/US2007/066757 Table 2. Inhibition effect of
L-methionine on CHIR-12.12 oxidation. Formulations with 20 mg/nil
CHIR-12.12 Pre-Fc%  Time 0 3 mos at 40C Bulk CHIR-12.12 DS lot# CD
021105A 1.7 N/D* 10 niM sodium citrate/citric acid, 150 mM NaC1, 0.1%
Tween-80, pH 5.5 1.6 42 10 niM sodium citrate/citric acid, 150 mM
NaC1, 0.1% Tween-SO, 2 rnM L-methionine, pH 5.5 



1.6 1.6 10 mM sodium citrate/citric acid, 150 mM NaC1, 0.1% Tween-20,
pH 5.5 1.7 3.9 10 mM sodium citrate/citric acid, 150 mM NaC1, 0.1%
Tween-20, 2 IS L-methionine, pH 5.5 1.5 1.1 10 mM sodium
citrate/citric acid, 150 mM NaC1, 0.1% Tween-20, 5 mM L-methionine,
pH 5.5 1.5 1.7  *N/D, not determined. 5In summary, citrate buffer
minimizes aggregation, fragmentation, and oxidation of CHTR-12.12,
and therefore represents an optimal buffer for a CHM12.12 liquid
formulation. L-methionine effectively inhibits oxidation of
CHIR-12.12, with 5 mM L-methionine being preferred. 10Example 2:
Stabilizing Effect of Arginine-HC1 on CHTR-12.12        The following
study was aimed at selecting a tonicifying agent and stabilizer for
long-term storage stability of CHIR-12.12 formulated as a liquid
pharmaceutical composition intended for administration via
intravenous infusion. Although NaC1 is the most commonly used
isotonizing agent for protein parenteral products, it may not 15have
optimal stabilizing effects on antibody therapeutics. This study
reports on the comparative stabilizing effects of sodium chloride and
the acidic form of arginine (arginine-HC1) on CH1R-12.12 in an
aqueous formuation.       The CHIR-12.12 bulk antibody drug substance
was formulated with a citrate buffer at pH 5.5, employing either 150
mM NaC1 or 150 mM L-arginine-HC1 to 20achieve the target osmolality
of 295 mOsm/kg for the CHIR-12.12 liquid formulation. 



Differential Scanning Calorimetry (DSC), size-exclusion chromatograph
(SECHPLC), SDS-PAGE, and Cation-Exchange HPLC (CIEX-HPLC) were used
to evaluate biophysical and/or biochemical stability of the
CHIR-12.12 antibody. The study demonstrates that 150 mM
L-arginine-HCI not only renders isotonicity to a - 72 -   CHIA-12.12
aqueous formulation, but also increases the conformational stability
of CHIR-I2.12 against aggregation, fragmentation, and deamidation.
L-arginine-HC1 proved to be superior to NaC1 under accelerated
stability conditions. Furthermore, the accelerated stability data
predict a longer shelf-life for the CBIR-12.12 L-arginine- 5HCI
formulation. Materials            The CHIR-12.12 drug substance (DS)
used for this study was a CHO-derived purified bulk lot # CD021105A.
The DS lot was produced at Xoma Ltd. (Berkeley, 10CA). CHIR-12.12
from the DS lot was used in the following formulations: Formulation
I: 20 mg/ml CHIR-12.12, 10 mM sodium citrate/citric acid, 150 mM
NaC1, 0.1% Tween 80, and pH 5.5 15Formulation 2: 20 mg/m1 CHIR-12.12,
10 mM sodium citrate/citric acid, 150 mM L- arginine-HCI, 0.1% Tween
80, and pH 5.5 Analytical Methods  Differential Scanning Ca/or/met?)'
(DSc). 20Conformational stability of the CHIR-12.12 formulation
samples was evaluated using a MicroCal VP-DSC upon heating 15C to 90C
at 1C/min. Size Exclusion Chromatography (SEC-HPLC). Purity,
aggregation, and fragmentation of CHIR-12.12 were analyzed by a  25
Waters Alliance RPLC with a Tosobaas TSK-GEL 3000SWn column, 50 mM
sodium, phosphate, 200 mM NaCI, pH 7.0 as mobile phase at a flow Rate
of 0.7 ml/min. SDS PAGE (Non-reduced and Reduced). 30Purity of
CHIR-12.12 was also evaluated using 12% Tris-Glycine gels under 



non-reducing and reducing conditions. The protein was detected by
Coomassie blue staining. Cation Exchange Chromatography (CLEX-HPLC).
Charge change-related deamidation of CHIR-12.12 was measured using a
Waters Alliance HPLC system with a Dionex Propac WCX-10 column, 50 mM
ITEPES, pH 7.3 as mobile phase A and 50 mM HEPES containing 500 mM
NaCI, pH 57.3 as mobile phase B at a flow rate of 0.8 ml/min.
The following is a key to the abbreviations in the figures referred
to in the results section herein below:  Succinate, NaCI, 0.1% TW80
Citrate, NaCI, 0.1% Tw80 Acetate, NaC1, 0.1% Tw80 Phos,NaCI, 0.1%
Tw80 Citrate, Arg, 0.1% Tw80 10  10 inM sodium succinate/succinic
acid buffer, 150 inM NaCI, 0.1% Tween 80, pH 5.5 10 mM sodium
citrate/citric acid buffer, 150 mM NaCL 0.1% Tween 80, pH 5.5 10 mM
sodium acetate/acetic acid buffer, 150 mM NaCI, 0.1% Tween 80, pH 5.5
10 mM sodium phosphate dibasic/sodium phosphate monobasic buffer, 150
mM NaC1, 0.1% Tween 80, pH 5.5 10 mM sodium eitrate/cithe acid
buffer, 150 mM L-arginine-HC1, 0.1% Tween 80, pH 5.5  Results
Differential Scanning Calorinteby (DX).       Figure 7 shows DSC
theograms for CHIR 12.12 in the two formulations as described in the
"Materials" section above. Thermal unfolding of CHIR-12.12
15exhibited at least two thermal transitions, probably representing
unfolding /melting of the Fab and the Pc domains, respectively. At
higher temperature, the proteins presumably aggregated, resulting in
loss of DSC signal. In this study, the lowest thermal transition
temperature was defined as the melting temperature, Tm. The
Larginine-HCI-containing formulation exhibited a higher Tn, than the
NaCI-containing 20formulation, suggesting that L-arginine-HC1
provides CHIR-12.12 with higher conformational stability than does
NaCI. 



SEC-HPLC Analysis. After incubation at 5C through 6 months, SEC-HPLC
detected negligible 25amounts of protein aggregates and fragments (<
0.5%) in the L-arginine-HC1- and NaCI-containing formulations and no
appreciable stability difference between the two formulations (data
not shown). Under accelerated storage conditions, i.e., 25C for 6 -
74 -  WO 2007/124299PCT/U82007/066757  months, the
L-arginine-HCI-containing formulation contained a higher percentage
of monomer, as shown in Figure 8. At the expense of the monomer, the
content of both aggregates and fragments slowly increased with
storage time. However, the Larginine-HC1-containing formulation
generated less aggregates and fragments than the  5 NaCI-containing
formulation as shown in Figure 9 and 10, respectively. Similarly,
when stored at 40C, the L-arginine-HC1-containing formulation
exhibited a higher percentage of monomer and lower percentages of
aggregates and fragments than did the NaCI-containing formulation, as
shown in Figure 11, 12, and 13, respectively. Upon storage at 40C for
4 months, the L-arginine-HCI-containing formulation had  10 91.8 %
monomer remaining, 1.7 % aggregates, and 6.5 % fragments, while the
NaCIcontaining formulation had 87.9 % monomer, 2.2 % aggregates, and
9.9 % fragments. The SEC-HPLC results demonstrate L-arginine-HC1
improves the stability of CHIR12.12 protein in comparison with NaCI.
15SDS-PAGE (Non-reduced and Reduced).       Table 3 presents SDS-PAGE
results for the L-arginine-HC1- and Naar containing formulations
analyzed under non-reduced (NR) and reduced (R) conditions. The
purity of CH1R-12.12 was measured as a percentage of the main band
under non-reduced conditions or as a percentage of the sum of the
heavy and light 20chain bands under reduced conditions. Except at
time 0, the L-arginine-HCI- containing formulation showed higher
purity than did the NaCI-containing formulation under both
non-reduced and reduced conditions. The observation from SDS-PAGE was
consistent with SEC-HPLC results in that L-arginine-HC1 increased the
stability of CHIR-12.12 over Naa 25 Table 3. Comparison of
L-arginine-HCI and NaCI by SDS-PAGE analysis. Formulation with 20
mg/tut C11112- 1112 T=0 4 mo at 25C 4 mo at 40C 



6 me at 25C  R NR R NR R NR R NA  % H+L % Main % H+L % Main % H+L 



% Main % H+L % Main Citrate, NaCI, 0.1% Tween 80, pH 5.5 98.6 85.0
97.2 82.5 91.1 72.1 96.6 76.2 Citrate, L-arg-HCI, 0.1% Tween 80, pH
5.5 98.8 85.0 97.4 83.1 91.3 



76.2 97.6 78.9  CIEX-HPLC Analysis.       CIEX-HPLC separates
molecules based on charge so that the acidic variants elute before
the main peak species and the basic variants elute after the main
peak species. The purity of CHIR-12.12 and its deamidation products
content were 5measured as percentage of main peak and percentage of
acidic variants, respectively.       Figure 14, 15, and 16 show the
purity, the content of deamidation product, and the content of basic
variants, respectively, in the two formulations. At time 0, the two
formulations had 68.6 % purity and 15.5% deamidation product as well
as 15.9 % basic variants. When stored at 25C, the
L-argininc-HC1-containing formulation  10 remained at higher purity
and at higher content of basic variants, and exhibited a lower
percentage of dcamidation products than the NaCI-containing
formulation. Upon storage at 25C for 6 months, the
L-arginine-HC1-containing formulation had 47.3 % purity, 12.5 % basic
variants, and 40.0% deamidation product generated, while the
NaCI-containing formulation had 45.6 % purity, 11.7% basic variants,
and 1542.7% dcamidation product. Although the L-argininc-HC1- and
NaCI-containing formulations showed little change throughout 6 months
storage at 5C, the C1EXHPLC results under accelerated storage
conditions (25C) predict that L-argininc-HCI will likely be superior
to NaCl in improving the long-term real-time stability of CHIR-12.12
against deamidation. 20In summary, this study demonstrates that 150
mM L-arginine-HCI not only renders isotonicity to the CHIR-12.12
liquid formulation, but also increases the conformational stability
of CHIR-12.12 against aggregation, fragmentation, and deamidation.
L-arginine-HCI is superior to NaC1 under accelerated stability
conditions, and the accelerated stability data further predict a
longer shelf-life for the 25CHIR-12.12 L-argininc-HCI formulation.
Example 3: Effects of Twecn 80 and Tween 20 in Minimizing Aggregation
of CI-HR12.12 Bulk Drug Substance from Frozen Storage Frozen storage
of the CIBR-12.12 bulk drug substance is preferred over liquid
30storage for several reasons including increased product stability
and shelf life, decreased microbial growth, as well as elimination of
foaming during transport. However, freezing and subsequent thawing
can induce stresses in protein solution by introducing ice-liquid
interfaces and concentration gradient of solutes. The stresses  may
denature proteins and lead to aggregation and, in worse cases,
formation of visible particulates or precipitates. As protein
aggregates have been frequently associated with reduced drug potency
and increased immunogenicity, minimizing aggregation by optimizing
protein formulation components and freeze-thaw 5conditions is very
critical. 



Formulation excipients, such as sugars, polyhydric alcohols, amino
acids, and surfactants can possibly stabilize proteins and antibodies
from aggregation. In one monoclonal antibody study, a few commonly
used sugars, polyhydric alcohols, and amino acids wcrc found to bc
more effective than surfactants in reducing freeze-thaw 10triggered
aggregation. However, earlier studies with CHIR-12.12 showed that the
use of a sugar (e.g., trehalose), a polyhydric alcohol (e.g.,
sorbitol), or an amino acid (e.g. glycine) alone could not
significantly reduce aggregation of CHIR-12.12 during freezing and
thawing. This study focused on formulation approaches to minimize
aggregation of 15CHIR-12.12 during freezing and thawing. In this
manner, various surfactants were evaluated in order to minimize the
freeze-thaw-induced aggregation of CHIR-12.12. Although it is
unlikely that the actual frozen CHIR-1 2.12 drug substance would
experience multiple freeze-thaw cycling as evaluated in this study,
extensive freeze-thaw stressing studies arc worst-case scenario
evaluations used to predict the potential 20for the formulated bulk
drug to aggregate should multiple freezing and thawing inadvertently
occur during long-term storage and transportation. Materials
CI-ER-12. 12 bulk DS lots # LJA7870, # TC23-2, # UB 1291, #
PD010705A, 25and #CD083005A were used for this study. Tween 80, Twecn
20, Brij 35, and Pluronic F68 were purchased from Sigma, J.T. Baker,
Alfa Aesar, and MediaTech Cellgro, respectively. The polycarbonatc
(PC) bottle for frozen storage of CHIR12.12 drug substance was
purchased from Nalgene. 30Methods       Except for the control
samples, all other samples were subjected to complete freezing at
-20C or -60C followed by complete thawing at ambient temperature for
multiple cycles.        Three analytical methods were employed to
detect CHa-12.12 protein ranging from monomer to visible aggregates.
Visual observation was performed under Tyndal light (M.W.
Technologies, Inc.) for detecting visible particulates. Liquid
Particle Counting System (HIAC/Royco) was used to count sub-visible
aggregates?  5 10 gm and > 25 gm. Dynamic Light Scattering Analyzer
(Malvern Nano Series) was employed to determine hydrodynamic
diameters of monomer and aggregates and the particle size
distribution. Visible Particle Evaluation. 10The samples for the
freeze-thaw study were prepared from CHIR-12.12 drug substance lot
ilUA7870 and lot # TC23-2. All samples were formulated in 10 mM
sodium citrate/citric acid, 150 mM NaC1, and pH 5.5 buffer solution
by dialysis, followed by the addition of varying percentages (0-0.5%
w/v) of one of the following nonionic surfactants: Tween 80, Tween
20, Brij 35, and Pluronic F68. Each sample of 152.5 ml was filled
into glass vials and subjected to overnight freezing at -60C and 



complete thawing at ambient temperature for up to eight cycles. The
samples at initial time (time 0) and after each freeze-thaw cycle
were visually examined for clarity and visible
precipitates/aggregates. 20Sub-Visible Particle Count
CHIR-12.12 drug substance lot # UB 1291 and # PD010705A were
formulated in the solution (20 mg/ml CHIR-12.12, 10 mM sodium
citrate/citric acid, 150 mM NaC1, at pH 5.5), followed by the
addition of 0-0.5% (w/v) of Tween SO or Tween 20. Aliquots of 20-ml
formulation samples were filled into 125 cc 25polycarbonatc bottles
and subjected to freezing at -60C and thawing at ambient temperature.
After five cycles of freeze-thaw, the samples were measured for
sub-visible aggregates? 10 gm and? 25gm using HIAC-Royco Liquid
Particle Counting System. 30Dynamic Light Scattering Analysis. Prior
to and post 5 cycles of freeze-thaw, the formulations (20 mg/ml
C1-IR- 12.12, 10 mM sodium citrate/citric acid, 150 mM
L-arginine-HCI, 5 mM L-  methionine, 0-0.2% Tween 20, and p1-1 5.5)
were evaluated for aggregates using Dynamic Light Scattering
Analyzer.       Dynamic Light Scattering (DLS) spectroscopy
calculates the hydrodynamic diameter of particles including monomer
and aggregates from the measured diffusion 5coefficient of the
particles using the Stokes-Einstein equation and the assumption that
the particles are spherical. The number of aggregates species and
polydispersity are also obtained from DLS studies. Results 10Visible
Particle Evaluation.      Table 4 summarizes the results of the
visual observation. At time 0, which was prior to initiating the
freeze-thaw cycles, all the samples were slightly opalescent without
visible aggregates/precipitates. After one freeze-thaw cycle, a few
visible aggregates/precipitates formed in all the formulations
without any added surfactant, 15and in the formulations containing
0-0.05% (w/v) of Tween 80 and in the formulations containing 0-0.1%
(w/v) Brij 35 as well as in the samples containing 0- 0.5% (w/v)
Pluronic F68. The samples containing 0.05%-0.5% (w/v) Twecn 20 did
not show any aggregates or precipitates throughout the eight cycles
of freeze-thaw. This suggests Twcen 20 is more effective than Tween
80 in preventing the formation 20of large insoluble aggregates from
multiple freeze-thaw cycles. Brij 35 and Pluronic F68 were much less
effective than Twccn 80 and Tween 20. 



WO 2007/124299PCT/US2007/066757 Table 4. Visual appearance of
CHIR-12.12 in the citrate-buffered formulations with varying
concentrations of surfactant. Formulation 20 mg/nil CH1R-12.12, 10
nilt1 Citratetitrie Acid, 150 raM NaC1, Innen 80, pH 53 Tween 80
Cone. (W/v) Ift 1 NFT" 2XFT 4XFT 5XFT 6XTT 8XFT 0% SO SO, a few ppt
SO, ppt SO, ppt SO, pin SO, ppt SO, ppt 



0.05% SO SO, a few flit SO, a few ppt SO, ppt SO, ppt SO, ppt SO, ppt
0.10% SO SO SO SO, a few SO, a few ppt SO, a few pp t SO, a few ppt
0.205', SO SO SO SO 



SO, a few ppt SO, a few ppt SO, a few ppt 0.50% SO SO SO SO SO, a few
ppt SO, a few ppt SO, a few ppt Formulation 20 rogInn CHIR-12.12, 10
nall Citratetinic Acid, 150 raltINaCI, Twee:a 20, pH 5.5 Tween 20
Cone. &iv/ 10 1XTT 2XTT tact 5XTT 6XTT %XVII 



0% SO SO, a few ppt SO, a few ppt SO, ppt SO. ,pp I SO, ppt SO, ppt
0.01% SO SO SO SO SO, a few ppt SO, a few ppt SO, ppt 0.05% SO SO SO
SO 



SO SO SO 0.10% SO SO SO SO SO SO SO 0.20% SO SO SO SO SO SO SO 0.50%
SO 



SO SO SO SO SO SO Fommlation 20 maim] CHIR-12.13 10 TuM Citratetitric
Acid, 150 InM NaCI, Brij 35, pH 5.5 Brij 35 Conc. &Iv/ TwO 1XTT 2XTT
4XTT 5XTT 6XTT 8>151 0% SO SO, PPt SO, PPt SO, PPt 



SO, ppt SO, ppt SO, ppt 0.01% SO SO, a few ppt SO, a few ppt SO, a
few ppt SO, a few ppt SO, a few ppt SO, a few ppt 0.10% SO SO, a few
ppt SO, a few ppt SO, a few ppt SO, a. few ppt SO, a few ppt SO, a
few ppt 0.20% SO 



SO SO SO SO SO, a few ppt SO, a few ppt 0.50% SO SO SO SO SO SO, a
few ppt SO, a few ppt Ft/mutation 20 rap/m1 CHIR-12.12, 10 rohl
Citrate/Citric Acid, 150 InM NaC1, P atonic F68, pH 5.5 Plan F68
Conc. &Ad TI 1X51 2XFT 4X-FF 



5X57 6XTT 83151 0% SO SO, ppl so, ppt so, pin SO, p91 SO, ppt SO, ppt
0.01% SO SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO.
a few ppt SO, a few ppt 0.10% SO 



SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt
SO, a few ppt 0.20% SO SO, a few ppt SO, a few ppt SO, a few PPt SO,
a few ppt SO, a few ppt SO, a few ppt 0.50% SO SO, a few pin SO, a
few ppt SO, a few ppt SO, a few ppt SO, a few ppt 



SO, a few ppt  Keys:XFT= no of freeze-thaw cycles; SO = slightly
opalescent; ppt = precipitate/aggregate  Sub-Visible Particle Count
Table 5 shows the sub-visible aggregates counts per ml of
citrate/citric acid-buffered formulations containing varying
concentrations of Tween 80. A downward trend in the sub-visible
particle counts was observed as the Tween 80 concentration 5
increased; the decrease in the sub-visible particle counts was modest
when Tween 80 was above 0.1% (w/v), suggesting the appropriate
concentration for the use of Tween 80 was 0.1-0.2% (w/v). Table 5.
Sub-visible particle counts in the formulations containing 20mg/m1
CH1R-12.12, 10 mM sodium citrate/citric acid, 150 mM NaCI, and
varying concentrations (0-0.2% w/v) of Tween 80 at p1I 5.5.
Concentration of Twecn 80 (w/v) Sub-Visible Particle Counts /ml alter
5 Freeze-Thaw Cycles  > 10 iun > 25 iim 0% Tween 80 1439 23 0.05%
Tween 80 148 3 0.10% Tween 80 44 



1 0.20% Tween 80 39 1       Table 6 shows the sub-visible aggregates
counts per ml of the citrate/citric acid-buffered formulations with
or without Twecn 20. The aggregate counts were 15greatly reduced with
addition of Tween 20 in the formulation. When Tween 20 was 0.05%
(w/v) and above, the decrease in the sub-visible aggregates counts
almost reached a plateau, suggesting the appropriate concentration of
Tween 20 was around 0.05-0.2% (w/v). 20Table 6. Sub-visible particle
counts in the formulations containing 20inci/m1 CIIIR-12.12, 10 mM
sodium citrate/citric acid, 150 mM NaCI, and varying concentrations
(0-0.2% w/v) of Tween 20 at pll 5.5. Concentration of Tween 20 (w/v)
Sub-Visible Particle Counts /ml after 5 Freeze-Thaw Cycles  > 10 um >
IC um 0% Tween 20 1671 41 0.01% Tween 20 46 2 



0.05% Tween 20 32 3 0.1% Tween 20 11 1 0.2% Tween 20 25 1
25Additionally, Tables 5 and Table 6 show both Tween 80- and Tween
20- containing formulations generated very few aggregates > 25 gm,
and the Tween 20- containing formulation generated fewer aggregates >
10 nm than did the Tween 80- - 81 -  containing formulation after 5
cycles of freeze-thaw. The results indicate Tween 20 is more
effective than Tween 80 in minimizing the formation of sub-visible
aggregates in the CHIR-12.12 citrate/citric acid-buffered
formulation. Based on the results in Tables 4, 5, and 6, Tween-20
represents a preferred 5excipient over Tween 80 to minimize the
formation of aggregates in CH1R-12.12 formulations. Accordingly,
additional studies were conducted to further optimize the
concentrations of Tween-20 needed to obviate the formation of
aggregates in OUR-12.12 formulations. The formulations (20 mg/ml
CH1R-12.12, 10 mM sodium citrate/citric acid, 150 mM L-arginine-HC1,
5 mM L-methionine, 0-0.2% Twecn 20, at  10 pH 5.5) were prepared from
CHM-12.12 drug substance lot # CD083005A. 20 ml formulation samples
were filled into 125 cc polycarbonate bottles and subjected to
freezing at -20C and thawing at ambient temperature. Prior to and
post five freeze-thaw cycles, the formulation samples were measured
for sub-visible particle counts using HIAC-Royco liquid particle
counter. The results are summarized in Table 7. 15 



Table 7. Sub-visible particle counts in the formulations containing
20 mg/m1 CI1R-12.12, 10 mM sodium citrate/citric acid, 150 mM
L-arginine-HC I, 5 mM L-methionine, 0-0.2% Tween 20, at pH 5.5.
Concentration of Tween 20 (w/v) Particle Counts/ml? 10 ttm Particle
Counts/n]? 25 gin  Prior to FT Post 5XFT* Prior to FT Post 5XFT 0%
Twecn 20 23 169 7 5 0.005% Tween 20 4 24 0  0.025% Tween 20 



5 6 1 1 0.05% Tween 20 2 9 0 1 0.1% Tween 20 6 7 1 1 0.2% Tween 20 10
64 1 5 *Key: XFT = no. of freeze-thaw cycles. 20After five cycles of
freeze-thaw, the samples containing L-arginine-HC1 and 



L-methionine generated much less aggregates than the formulation
without Larginine-HCI and L-methionine, i.e., 169 particles/ml? 10
ion versus 1439 or 1671 particles/ml? 10 gm in the absence of Tween
20 (see Tables 6 and 7). However, until Tween 20 was introduced,
L-arginine-HCI and L-methionine did not significantly 25reduce the
freeze-thaw-induced aggregates to a minimum level. This suggests that
L- arginine-HCI and L-methionine are not sufficiently effective in
minimizing freezethaw-induced aggregation of CHIR-12.12.
From the data summarized in Tables 5-7, the sub-visible aggregates
counts of freeze-thawed samples containing 0.025-0.1% (w/v) Tween 20
remained comparable 30to the respective samples prior to freeze-thaw
cycling. This indicates that  formulations containing Tween 20 in
combination with L-arginine-HC1 and Lmethionine generated minimum
sub-visible aggregates. Thus, Tween 20 is the excipient in the
formulation that effectively minimizes CHIR-12.12 from generating
sub-visible aggregates during freezing and thawing. The effective
concentration of 5Tween 20 was determined to be 0.025-0.1 % (w/v).
Dynamic Light Scattering Analysis. Table 8 shows the mean
hydrodynamic diameter of the particles, polydispersity, and percent
intensity of the monomer species of CHIR-12.12. The 10Dynamic Light
Scattering analysis detected only monomer species in all the samples
prior to and post five cycles of freeze-thaw, as shown by 100%
intensity of the monomer species. This suggests all the samples were
mainly composed of monomers. After 5 cycles of freeze-thaw studies, a
few aggregates (possibly dimer or trimer) might coexist with the
monomer in the samples without Tween 20 and with 150.005% (w/v) Twecn
20, as shown by the increases in hydrodynamic diameter and
polydispersity. The samples containing 0.025-0.1% (w/v) Tween 20
showed little change in hydrodynamic diameter and the polydispersity
values, indicating they remained at the previous levels of monomers
without appreciable aggregate formation. 20 Table 8. Dynamic Light
Scattering analysis of C1-IIR-12.12 before and after five cycles of
freeze-thaw of the formulation containing 20 mg/ml CIHR-12.12, 10 mM
sodium citrate/citric acid, 150 mM argininc-HC1, 5 mM L-methionine,
and varying concentrations (0-0.2%) of Tween 20, at pH 5.5
Concentration of Tween 20 (w/v) Mean Hydrodynamic 



Diamet r (mm) Polydi. persity Intensity % of Monomer Species  Prior
to FT* Post 5XFT* Prior to FT Post 5XFT Prior to FT Post 5XFT 0%
Tween 20 12.2 12.4 0.047 



0.055 100.0 100.0 0.005% Tween 20 12.2 12.4 0.045 0.045 100.0 100.0
0.025% Tween 20 12.3 12.4 0.035 0.034 100.0 100.0 0.05% Tween 20 12.3
12.2 0.035 



0.031 100.0 100.0 0.1% Tween 20 12.4 12.4 0.035 0.039 100.0 100.0
0.2% Tween 20 12.3 12.2 0.036 0.043 100.0 100.0  Key: FT =
freeze-thaw; XIFT = no. of freeze-thaw cycles. 25      Based on the
visual observation, sub-visible particle counts, and the Dynamic
Light Scattering analysis, the optimum concentration of Tween 20 was
determined to be 0.025-0.1% (w/v) for minimizing CHTR-12.12 from
freeze-thaw-induced 



30aggregation.        In summary, both Tween 20 and Tween 80 have
been found to minimize CH1R-12.12 aggregation during freezing and
thawing. The optimum concentrations of Tween 20 and Tween 80 are
0.025-0.1% (w/v) and 0.1-0.2 (w/v) %, respectively. Tween 20 is more
effective than Tween 80 in that a lower concentration of Tweeze 20
5reduces the number and extent of the formation of aggregates to a
lower level. This study has demonstrated that the addition of an
optimum concentration of Tween, preferably in combination with
L-arginine-HC1 and L-methionine, enables the storage of the
citrate/citric acid-buffered CHIR-12.12 bulk drug substance at -20C
or below without significant aggregation. 10 Example 4: Assays for
Antagonist Activity of Anti-CD40 Antibodies       The following
assays can be used to assess the antagonist activity of an antiCD40
antibody. Human B cells for these assays can be obtained, for
example, by isolation from tonsils obtained from individuals
undergoing tonsillectomies, 15essentially as described in De Groot et
al. (1990) Lymphokine Research (1990) 9:321. Briefly, the tissue is
dispersed with scalpel blades, phagocytic and NK cells are depleted
by treatment with 5 mM L-leucine methyl ester and T cells are removed
by one cycle of rosetting with sheep erythrocytes (SRBC) treated with
2-aminoethyl isothiouronium bromide. The purity of the resulting B
lymphocyte preparations can 20be checked by indirect
immunofluorescent labelling with anti-(CD20) mAb B1 (Coulter Clone,
Hialeah, FA) or anti-(CD3) mAb OKT3 (Ortho, Raritan, NJ) and a
FITC-conjugated F(ab')2 fragment of rabbit anti-(mouse Ig) (Zymed,
San Francisco, CA), and FACS analysis 25B-Cell Proliferation Assay.
B cells (4 x 104 per well) are cultured in 200 id IMDM supplemented
with 10% fetal calf serum in flat bottom 96-well microtiter plates. B
cells are stimulated by addition of immobilized anti-(IgM) antibodies
(Immunobeads; 5gg/m1; BioRad, Richmond, California). Where desired,
100 U/ml recombinant IL-2 is added. 30Varying concentrations of test
monoclonal antibodies (mAbs) are added at the onset of the
microcultures and proliferation is assessed at day 3 by measurement
of the incorporation of (3H)-thymidine after 18 hour pulsing.
An antagonist anti-CD40 antibody does not significantly costimulate
human B-cell proliferation in the presence of immobilized anti-IgM or
in the presence of immobilized anti-IgM and IL-2. 5Banchereau-Like
B-Cell Proliferation Assay.       For testing the ability of
anti-CD40 monoclonal antibodies to stimulate B-cell proliferation in
a culture system analogous to that described by Banchereau et at
(1991) Science (1991) 251:70, mouse 3T6 transfectant cells expressing
the HR allellic form of human FeyRII are used. B cells (2 x 104 per
well) are cultured in flat-bottom 



10microwells in the presence of 1 x 104 transfectant cells
(irradiated with 5000 Rad) in 200 RI IMDM supplemented with 10% fetal
calf serum and 100 U/ml recombinant IL-4. Before addition of the B
cells, the 3T6 cells are allowed to adhere to the culture plastic for
at least 5 hours. Anti-CD40 mAbs are added at concentrations varying
from 15 ngiml to 2000 nWm1 and proliferation of B cells is assessed
by measurement 15of thymidine incorporation at day 7, upon 18 hour
pulsing with [313] thymidine. Inhibition of S2C6-Stimulated B-Cell
Proliferation Using Antagonist Anti-CD40 inAbs. Antagonist anti-CD40
monoclonal antibodies (mAbs) can also be 20characterized by their
ability to inhibit stimulation of B-cell proliferation by an anti-
CD40 antibody such as S2C6 (also known as SGN-14, which is reportedly
an agonist of CD40 stimulation of proliferation of normal B cells;
Francisco et al. (2000) Cancer Res. 60:3225-3231) using the B-cell
Proliferation Assay described above. Human tonsillar B cells (4 x 104
per well) are cultured in 200 Al in microwells in the presence 25of
anti-IgM coupled to Sepharose beads (5 ggiml) and anti-CD40 mAb S2C6
(1.25 n/m1). Varying concentrations of an anti-CD40 mAb of interest
are added and [3F1]-thymidine incorporation is assessed after 3 days.
As a control anti(glucocerebrosidase) mAb 8E4 can be added in similar
concentrations. Bameveld et al. (1983)Eur. J. Biochent 134:585. An
antagonist anti-CD40 antibody can inhibit 30the costimulation of
anti-IgM induced human B-cell proliferation by mAb S2C6, for example,
by at least 75% or more (i.e., S2C6-stimulated proliferation in the
presence of an antagonist anti-CD40 antibody is no more than 25% of
that observed in the absence of the antagonist anti-CD40 antibody).
In contrast, no significant inhibition  would be seen with equivalent
amounts of non-relevant mAb 8E4, directed to 13- glucocerebrosidase.
Bameveld et at, supra. Such a result would indicate that the
anti-CD40 mAbs does not deliver stimulatory signals for the
proliferation of human B cells, but, conversely, can inhibit
stimulatory signals exerted by triggering CD40 with 5another mAb.
B-Cell Activation Assay with EL4B5 Cells.       Zubler et at (1985)J.
Immunot (1985) 134:3662 observed that a mutant subclone of the mouse
thymoma EL-4 line, known as EL4115, could strongly 10stimulate B
cells of both murine and human origin to proliferate and
differentiate into immunoglobulin-secreting plasma cells in vitro.
This activation was found to be antigen-independent and not MHC
restricted. For optimal stimulation of human B cells, the presence of
supernatant from activated human T cells was needed but a B-cell
response also occurred when EL4B5 cells were preactivated with
phorbol-12- 15myristate 13-acetate (PMA) or IL-1. Zubler et at (1987)
Immunological Reviews 99:281; and Zhang et at (1990)J Inununol.
144:2955. B-cell activation in this culture system is efficient -
limiting dilution experiments have shown that the majority of human B
cells can be activated to proliferate and differentiate into
antibody-secreting cells. Wen et at (1987) Ear J. Immunol 17:887. 20B
cells (1000 per well) are cultured together with irradiated (5000
Rad) 



EL4B5 cells (5 x 104 per well) in flat bottom mkt-other plates in 200
pl IMDM supplemented with 10% heat-inactivated fetal calf serum, 5
ng/ml phorbol-12- myristate 13-acetate (Sigma) and 5% human T-cell
supernatant. mAbs are added at varying concentrations at the onset of
the cultures and thymidine incorporation is 25assessed at day 6 after
18 hour pulsing with [3l-l]-thymidine. For the preparation of T- cell
supernatant, purified T cells are cultured at a density of 106/m1 for
36 hours in the presence of 1 gg/m1 PHA and 10 ng/ml PMA. Wen et at
(1987) Fur J. Immunot (1987) 17:887. T-cell supernatant is obtained
by centrifugation of the cells and stored at -20C. The effectiveness
of T-cell supernatants in enhancing proliferation of 30human B cells
in EL4B5-B cell cultures is tested and the most effective
supernatants are pooled for use in experiments. When assessing the
effect of an anti-CD40 antibody on EL4B5-induced human B-cell
proliferation, a monoclonal antibody such as MOPC-141 (IgG2b) can be
added as a control.        An antagonist anti-CD40 antibody can
inhibit B-cell proliferation stimulated by the EL4B5 cell line, for
example, by at least 75% or more (i.e., EL4B5-induced B cell
proliferation in the presence of an antagonist anti-CD40 antibody is
no more than 25% of that observed in the absence of the antagonist
anti-CD40 antibody). In 5contrast, a control antibody such as
MOPC-141 would have no significant effect on EL4B5-induced B cell
proliferation. Human T Cell Helper Assay for Antibody Production by B
Cells. An antagonist anti-CD40 antibody can function as an antagonist
of 10immunoglobulin production by B cells. An anti-CD40 antibody can
be tested for this type of antagonist activity by assessing the
antibody's ability to inhibit immunoglobulin production by B cells
that have been stimulated in a contact-dependent manner with
activated T cells in a T cell helper assay. In this manner, 96- well
tissue culture plates are coated with a 1:500 dilution of ascites
fluid of anti-CD3 15mAb CLB-T3/3 (CLB, Amsterdam, The Netherlands).
As indicated costimulatory mAbs are added: anti CD2 mAbs CLB-T11.1/1
and CLB-T11.2/1 (CLB, Amsterdam, The Netherlands), both ascitcs
1:1000 and anti-CD28 mAb CLB-28/1 (CLB, Amsterdam, The Netherlands).
Subsequently, tonsillar T cells (irradiated, 3000 Rad; 105 per well),
tonsillar B cells (104 per well), and rIL-2 (20 Wm]) are added. The
20final volume of each cell culture is 200 id. After 8 days, cells
are spun down, and cell-free supernatant is harvested. The
concentrations of human IgM and TgG in (diluted) samples is estimated
by ELISA as described below.       In one embodiment, human tonsillar
B cells (104 /well) are cultured together with irradiated purified T
cells (3000 rad, i05 /well) in 96-well plates, coated with 25anti-CD3
mAb and with or without different mAbs to costimulatc the T cells.
After 8 days of culture the supernatants are harvested for the
determination of 



immunoglobulin production by the B cells. Immunoglobulin production
by the B cells is assessed by the ELISA assay described below. The
anti-CD40 antibody of interest is added in varying concentrations
from the onset of the cultures. As a 30control, mAb MOPC-141 can be
added.       An antagonist anti-CD40 antibody can inhibit IgG and IgM
antibody production of B cells stimulated by human T cells by at
least 50% or more (i.e., T cell-induced antibody production by B
cells in the presence of an antagonist anti-  CD40 antibody is no
more than 50% of that observed in the absence of the antagonist
anti-CD40 antibody). In contrast, a control antibody such as MOPC-141
would have no significant effect on T cell-induced antibody
production by B cells. 5ELISA Assay for Immunoglobulin
Quantification.       The concentrations of human IgM and IgG are
estimated by ELISA. 96-well ELISA plates are coated with 4 jig/m1
mouse anti-human IgG mAb MH 16-01 (CLB, Amsterdam, The Netherlands)
or with 1.2 jig/m1 mouse anti-human IgM mAb 4102 (Tago, Burlingame,
CA) in 0.05 M carbonate buffer (pH = 9.6), by incubation for 16 10h
at 4C. Plates are washed 3 times with PBS-0.05% Tween-20 (PBS-Tween)
and saturated with BSA for 1 hour. After 2 washes the plates are
incubated for 1 h at 37C with different dilutions of the test
samples. After 3 washes, bound Ig is detected by incubation for 1 h
at 37C with 1 mg/m1peroxidase-labeled mouse anti-human IgG mAb MEI
16-01 (CLB) or mouse anti-human IgM mAb MH 15-01 (CLB). Plates are
15 washed 4 times and bound peroxidase activity is revealed by the
addition of 0- phenylenediamine as a substrate. Human standard serum
(H00, CLB) is used to establish a standard curve for each assay.
The article "a" and "an" are used herein to refer to one or more than
one (i.e., 20to at least one) of the grammatical object of the
article. By way of example, "an element" means one or more clement.
All publications and patent applications mentioned in the
specification are indicative of the level of those skilled in the art
to which this invention pertains. All publications and patent
applications are herein incorporated by reference to the same
25extent as if each individual publication or patent application was
specifically and individually indicated to be incorporated by
reference.       Although the foregoing invention has been described
in some detail by way of illustration and example for purposes of
clarity of understanding, it will be obvious that certain changes and
modifications may be practiced within the scope of the 30appended
claims.     Applicant's or agent's file reference 



PP028228.0002(325023) International application No. PCTIUS2007/
INDICATIONS RELATING TO DEPOSITED MICROORGANISM OR OTHER BIOLOGICAL
MATERIAL (PCT Rule 13bis) A. The indications made below relate to the
deposited microorganism or other biological material referred to in
the description on page 40, line 5 B. IDENTIFICATION OF
DEPOSITFurther deposits are identified on an Name of depository
institution American Type Culture Collection Address of depositary
institution (including postal code and country) 10801 University
Blvd. Manassas, Virginia 20110-2209 USA Date of deposit 17 September
2003 Accession Number PTA-5542 C. ADDITIONAL INDICATIONS (leave blank
if not applicable)This information is continued on an 



page 40, line 5; page 41, line 2 D. DESIGNATED STATES FOR WHICH
INDICATIONS ARE MADE (if the indicators are not for all designated
States)  E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not
applicable) The indications listed below will be submitted to the
International Bureau later (spooky the general nature of the
indications e.g., "Accession Number of Deposit')   For receiving
Office use only          For International Bureau use only o This
sheet was received with the International Bureau on:  



ID This sheet was received with the international application
Authorized officer    Authorized officer  



Form PCT/R0/134 (July 1998)      Applicant's or agent's file
reference PP028228.0002(325023) International application No.
PCT/US2007/    INDICATIONS RELATING TO DEPOSITED MICROORGANISM OR
OTHER BIOLOGICAL MATERIAL (PCT Rule 13bis) A. The indications made
below relate to the deposited microorganism or other biological
material referred to in the description on page 40, line 5 B.
IDENTIFICATION OF DEPOSITFurther deposits are identified on an 



Name of depository institution American Type Culture Collection
Address of depositary institution (including postal code and country)
10801 University Blvd. Manassas, Virginia 20110-2209 USA Date of
deposit 17 September 2003 Accession Number PTA-5543 C. ADDITIONAL
INDICATIONS (leave blank if not applicable)This information is
continued on an page 40, line 5; page 41, line 2; page 67, line 17 D.
DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicators
are not for all designated States)  E. SEPARATE FURNISHING OF
INDICATIONS gene blank if not applicable) The indications listed
below will be submitted to the International Bureau later (specify
the general nature of the indications e.g., "Accession Number of
DeposiO   For receiving Office use only    



For International Bureau use only 0 This sheet was received with the
International Bureau on:       0 This sheet was received with the
international application    Authorized officer  



Authorized officer  Form PCT/R0/134 (July 1998)  WO
2007/124299PCT/US20 0 7/066757 ATCC amienamelaammemeamemeemis
JUlVaivcrdt1xly4  weans; Vitaalificzna  Thoppone 7413465419e 'nog;
1434165474fi 711.1DATZ6T mEATY QflTES INFLRNS-TEDNAL RECOUNILTION Dli
TIM DEPOSIT OF adiatOORGANislas FOR THE FURPOSES OF PATENT macaw=
INTERNATIOIVAL AM( RECEIPT IN till CASE OF AN ORIGINAL introsn ISSUED
PURSUANT TO RULE 7.3 MM nturtant stATEMENT ISSUED pURBIJAbiT TO ME
In. 'TO: (UMW Pad Adana otiMposttor or Attorney) ChirCin Corperathe
AMY: Rerun Van Noto 4560 Honed Sweet .Erneryvlite, OA 94408 Dego:arta
oe Deheltet Chirem Osmond= btmalkation Ihlloyenea by Dammam:Patent
Deposit Dmigstation Nouse flybridoma I$12n4.t 01400012047PTA-6542
Mpueo cl,ybriatuna 11532823310116.11.12: ChSCC412056PTA-5543 



The depurate way nocomponbtonetentific description .a proposed
hmaximalc rksetiphon haticatcd above. The deposits were received
Atonalities' 17,2003 by thts International Depository matherity end
have bete 'tempted. AT TOOR gutzUllsir: 2SNV* 1411 Inform
Tenures:quests for tho stratus for 30 years. Theatralsw Will be Mk
available lea pattni ornee signatory to the audaptut Treaty certifies
one's tight to rents, or Un U.S. Patent la lamed yid,* the strains,
mad ATCC k katructod by the 17alted Meta Patent Se Trademark Dram or
the depositor to Takata said strains. Mho ea ranee Mould di* or be
sieukuyea daring the effective term or the deposit, it Audi he your
responsibility to replace them with living mate IVA ar the Same. The
straine will he maintained tbr a period of at least 30 years from
date of&poet, or rnre years rarer laris meat meat Mon fur a maple,
whichever is longer. Tbettnitcd Status and way other aountrito art
atones? to the Budapest Treaty. The ?lability ends vulture* cited
above was teakd Scptentber 23. 2003 On that date, the cultures. wars
Intettadonai Depilatory Authority: American Type Cutters Collection,.
MAMP7SIVT VA. 70110.220,9 1:1$A. Signature oftwunx having emberity to
represent ATM ?qv:. Thant, Patent Specialist, ATCC Patent
DepositoryDatc October 21104 cc; Lint Altzeador Rat D44.1rat or One
1762 P20107.001  CLAIMS 1.A stable liquid pharmaceutical composition
comprising:            an antagonist anti-CD40 monoclonal antibody as
a therapeutically or prophylactically active component, wherein said
monoclonal antibody is capable of specifically binding to a human
CD40 antigen expressed on the surface of a human B cell, said
monoclonal antibody being free of significant agonist activity when
bound to the CD40 antigen expressed on the surface of said B cell;
an amount of arginine in its acidic form (arginine-HC1) sufficient to
render said composition near isotonic; and             a buffering
agent to maintain the pH of said composition within a range from
about pH 5.0 to about pH 7.0, wherein said buffering agent is a
citrate/citric acid buffer; wherein said anti-CD40 monoclonal
antibody is selected from the group consisting of:             a) the
monoclonal antibody CHIR-12.12 obtainable from the hybridoma cell
line deposited with the ATCC as Patent Deposit No. PTA-5543;
b) a monoclonal antibody comprising a light chain and a heavy chain,
wherein said light chain comprises the amino sequence set forth in
SEQ ID NO:2, and wherein said heavy chain comprises the amino acid
sequence set forth in either SEQ ID NO:4 or SEQ ID NO:5;
c) a monoclonal antibody comprising a light chain and a heavy chain,
wherein said light chain comprises the variable and constant regions
of the light chain sequence set forth in SEQ ID NO:2, and wherein
said heavy chain comprises the variable and constant regions of the
heavy chain sequence set forth in either SEQ ID NO:4 or SEQ ID NO:5;
d) a monoclonal antibody comprising a light chain and a heavy chain,
said light chain having an amino acid sequence encoded by the
nucleotide sequence shown in SEQ ID NO:1, and said heavy chain having
an amino acid sequence encoded by the nucleotide sequence shown in
SEQ ID NO:3; and 



e) the monoclonal antibody of any one of preceding items a), b), c),
and d), wherein said antibody is recombinantly produced in a CHO cell
line.         2. The composition of claim 1, wherein said composition
has an osmolality of about 240 mmol/kg to about 360 mmol/kg.       3.
The composition of claim 1, wherein the concentration of said
buffering agent is about 5 mM to about 100 mM.       4. The
composition of claim 3, wherein the concentration of said buffering
agent is about 5 mM to about 20 mM.       5. The composition of claim
4, wherein the concentration of said buffering agent is about 10 mM.
6. The composition of any one of claims 1 through 5, wherein said
buffering agent is a sodium citrate/citric acid buffer.        7. The
composition of claim 6, wherein said composition has a pH of about pH
5.5.        8. The composition of claim 1, wherein said composition
comprises arginineHCI at a concentration of about 50 mM to about 200
mM.        9. The composition of claim 8, wherein said composition
comprises arginineHCI at a concentration of about 100 InM to about
175 mM.        10. The composition of claim 9, wherein said
composition comprises arginineHCI at a concentration of about 150 mM.
11. The composition of claim 8, wherein the concentration of said
buffering agent is about 5 mM to about 20 mM.         12. The
composition of claim 11, wherein said buffering agent is a sodium
citrate/citric acid buffer, and wherein the concentration of said
buffering agent is about 10 mM, and said composition has a pH of
about pH 5.5.       13. The composition of claim 12, wherein said
composition comprises arginine-HC1 at a concentration of about 150
mM.       14. The composition of claim I, further comprising a
surfactant.       15. The composition of claim 14, wherein said
surfactant is polysorbate 20.        16. The composition of claim 15,
wherein said surfactant is polysorbate 20 at a concentration of about
0.001% to about 1.0% (w/v).        17. The composition of claim 16,
wherein said composition comprises polysorbate 20 at a concentration
of about 0.025% to about 0.1% (w/v). 



18. The composition of claim 1 or claim 14, further comprising
methionine in an amount sufficient to inhibit oxidation of at least
one oxidizable amino acid residue in said anti-CD40 monoclonal
antibody during storage of said composition.        19. The
composition of claim 18, wherein said composition comprises
methionine at a concentration of about 0.5 mM to about 20.0 mM.
20. The composition of claim 19, wherein said composition comprises
methionine at a concentration of about 1.0 mM to about 20.0 mM.
21. The composition of claim 20, wherein said composition comprises
methionine at a concentration of about 5.0 mM.          22. The
composition of any one of claims 1 through 21, wherein said
antagonist anti-CD40 monoclonal antibody is present in said
composition at a concentration of about 0.1 mg/ml to about 50.0
mg/m1.        23. The composition of claim 22, wherein said
antagonist anti-CD40 monoclonal antibody is present in said
composition at a concentration of about 1.0 mg/ml to about 35.0
mg/ml.        24. The composition of claim 23, wherein said
antagonist anti-CD40 monoclonal antibody is present in said
composition at a concentration of about 10.0 mg/ml to about 35.0
mg/ml.        25. The composition of claim 1, wherein said
composition is stable at a temperature of about 2C to about 8C for a
period of at least 18 months.        26. The composition of claim 1,
wherein said composition is stable at about 25C for a period of at
least 3 months.        27. A stable liquid pharmaceutical composition
comprising an antagonist anti- CD40 monoclonal antibody as a
therapeutically or prophylactically active component, arginine in its
acidic form (arginine-HC1) at a concentration of about 50 mM to about
200 mM, and a buffering agent to maintain the pH of said composition
within a range from about pH 5.0 to about pH 7.0, wherein said
buffering agent is sodium citrate/citric acid buffer at a
concentration of about 5 rnM to about 20 mM, wherein said antagonist
antiCD40 monoclonal antibody is selected from the group consisting
of:            a) the monoclonal antibody CHIR-12.12 obtainable from
the hybridoma cell line deposited with the ATCC as Patent Deposit No.
PTA-5543; 



b) a monoclonal antibody comprising a light chain and a heavy chain,
wherein said light chain comprises the amino sequence set forth in
SEQ ID NO:2, and wherein said heavy chain comprises the amino acid
sequence set forth in either SEQ ID NO:4 or SEQ ID NO:5;
c) a monoclonal antibody comprising a light chain and a heavy chain,
wherein said light chain comprises the variable and constant regions
of the light chain sequence set forth in SEQ ID NO:2, and wherein
said heavy chain comprises the variable and constant regions of the
heavy chain sequence set forth in either SEQ I DNO:4 or SEQ ID NO:5;
d) a monoclonal antibody comprising a light chain and a heavy chain,
said light chain having an amino acid sequence encoded by the
nucleotide sequence shown in SEQ ID NO:1, and said heavy chain having
an amino acid sequence encoded by the nucleotide sequence shown in
SEQ ID NO:3; and              e) the monoclonal antibody of any one
of preceding items a), b), c), and d), wherein said antibody is
recombinantly produced in a CHO cell line.        28. The composition
of claim 27, wherein said composition comprises arginine-HC1 at a
concentration of about 150 mM, and the buffering agent is sodium
citrate/citric acid at a concentration of about 5 mM to about 20 mM,
wherein said composition has a pH of about 5.0 to 6.0 and an
osmolality of about 250 mmol/kg to about 330 mmol/kg.        29. The
composition of claim 27, wherein said composition further comprises
methionine, polysorbate 20, or both methionine and polysorbate 20,
wherein said methionine when present is present in said composition
at a concentration of about 0.5 mM to about 20.0 mM, and wherein said
polysorbate 20 when present is present in said composition at a
concentration of about 0.025% to about 0.1% (w/v).        30. The
composition of any one of claims 27 through 29, wherein said
antagonist anti-CD40 monoclonal antibody is present in said
composition at a concentration of about 10.0 mg/ml to about 35.0
mg/ml.        31. The composition of claim 30, wherein said
antagonist anti-CD40 monoclonal antibody is the monoclonal antibody
CHIR-12.12 obtainable from the hybridoma cell line deposited with the
ATCC as PTA-5543.        32. The composition according to any one of
claims 1 through 31 for use in treating a subject having a cancer or
pre-malignant condition that is associated with CD40-expressing
cells.       33. The composition of claim 32, wherein said cancer is
characterized by neoplastic B cell growth.       34. The composition
of claim 33, wherein said cancer is selected from the group
consisting of non-Hodgkin's lymphoma, chronic lymphocytic leukemia,
multiple myeloma, B cell lymphoma, high-grade B cell lymphoma,
intermediate-grade B cell lymphoma, low-grade B cell lymphoma, B cell
acute lympohoblastic leukemia, Hodgkin's disease, plasmacytoma,
follicular lymphoma, follicular small cleaved lymphoma, follicular
large cell lymphoma, follicular mixed small cleaved lymphoma, diffuse
small cleaved cell lymphoma, diffuse small lymphocytic lymphoma,
prolymphocytic leukemia, lymphoplasmacytic lymphoma, marginal zone
lymphoma, mucosal associated lymphoid tissue lymphoma, monocytoid B
cell lymphoma, splenic lymphoma, hairy cell leukemia, diffuse large
cell lymphoma, mediastinal large B cell lymphoma, lymphomatoid
granulomatosis, intravascular lymphomatosis, diffuse mixed cell
lymphoma, diffuse large cell lymphoma, immunoblastic lymphoma,
Burkitt's lymphoma, AIDS-related lymphoma, Waldenstrom's
Macroglobulinemia, mantle cell lymphoma, and heavy chain disease.
35. The composition of claim 32, wherein said cancer is a non-B cell



38. The composition of claim 37, wherein said solid tumor is selected
from the group consisting of lung carcinoma, breast carcinoma,
ovarian carcinoma, skin carcinoma, colon carcinoma, urinary bladder
carcinoma, liver carcinoma, gastric carcinoma, prostate cancer, renal
cell carcinoma, nasopharyngeal carcinoma, squamous cell carcinoma,
thyroid papillary carcinoma, cervical carcinoma, and sarcomas.
39. The composition of claim 32, wherein said pre-malignant condition
is monoclonal gammopathy of undetermined significance (MGIJS).
40. The composition according to any one of claims 1 through 31 for
use in treating a subject having an inflammatory disease or
autoimmune disease that is associated with CD40-expressing cells.
41. The composition of claim 40, wherein said inflammatory disease or
autoimmune disease is selected from the group consisting of systemic
lupus erythematosus (SLE), discoid lupus, lupus nephritis,
sarcoidosis, juvenile arthritis, rheumatoid arthritis, psoriatic
arthritis, Reiter's syndrome, ankylosing spondylitis, gouty
arthritis, rejection of an organ or tissue transplant, graft versus
host disease, multiple sclerosis, hyper IgE syndrome, polyarteritis
nodosa, primary biliary cirrhosis, inflammatory bowel disease,
Crohn's disease, celiac's disease (gluten-sensitive enteropathy),
autoimmune hepatitis, pernicious anemia, autoimmune hemolytic anemia,
psoriasis, scleroderma, myasthenia gravis, autoimmune
thrombocytopenic purpura, autoimmune thyroiditis, Grave's disease,
Hashimoto's thyroiditis, immune complex disease, chronic fatigue
immune dysfunction syndrome (CFIDS), polymyositis and
dermatomyositis, cryoglobulinemia, thrombolysis, cardiomyopathy,
pemphigus vulgaris, pulmonary interstitial fibrosis, sarcoidosis,
Type I and Type II diabetes mellitus, type 1, 2, 3, and 4
delayed-type hypersensitivity, allergy or allergic disorders, asthma,
Churg-Strauss syndrome (allergic granulomatosis), atopic dermatitis,
allergic and irritant contact dermatitis, urtecaria, IgE-mediated
allergy, atherosclerosis, vasculitis, idiopathic inflammatory
myopathies, hemolytic disease, Alzheimer's disease, and chronic
inflammatory demyelinating polyneuropathy.  42.A method for
increasing stability of an anti-CD40 monoclonal antibody in  a liquid
pharmaceutical composition, said method comprising formulating said
composition by combining said anti-CD40 monoclonal antibody, an
amount of arginineHC1 sufficient to render to said composition near
isotonic, and a buffering agent to maintain the pH of said
composition between about pH 5.0 and about pH 7.0, wherein said
buffering agent is a citrate/citric acid buffer, and wherein said
anti-CD40 monoclonal antibody is selected from the group consisting
of:             a) the monoclonal antibody CHIR-12.12 obtainable from
the hybridoma cell line deposited with the ATCC as Patent Deposit No.
PTA-5543;             b) a monoclonal antibody comprising a light
chain and a heavy chain, wherein said light chain comprises the amino
sequence set forth in SEQ ID NO:2, and wherein said heavy chain
comprises the amino acid sequence set forth in either SEQ ID NO:4 or
SEQ ID NO:5;             c) a monoclonal antibody comprising a light
chain and a heavy chain, wherein said light chain comprises the
variable and constant regions of the light chain sequence set forth
in SEQ ID NO:2, and wherein said heavy chain comprises the variable
and constant regions of the heavy chain sequence set forth in either
SEQ I DNO:4 or SEQ ID NO:5;              d) a monoclonal antibody
comprising a light chain and a heavy chain, said light chain having



44. The method of claim 42 or 43, wherein said composition has an
osmolality of 240 mmol/kg to 360 mmol/kg.        45. The method of
claim 42 or 43, wherein the concentration of said buffering agent is
5 niM to 100 mM, and 50 mM to 200 mM arginine-HCI is combined with
said anti-CD40 monoclonal antibody and said buffering agent.
46. The method of claim 45, wherein the concentration of said
buffering agent is about 5 mM to about 20 mM, and about 100 mM to
about 175 mM arginine-HC1 is combined with said anti-CD40 monoclonal
antibody and said buffering agent.        47. The method of claim 46,
wherein the concentration of said buffering agent is about 10 mM, and
about 150 mM arginine-HC1 is combined with said anti-C1D40 monoclonal
antibody and said buffering agent.        48. The method of any one
of claims 42 through 47, wherein said buffering agent is a sodium
citrate/citric acid buffer.       49. The method of claim 48, wherein
said composition has a pH of about pH 5.5.       50. The method of
claim 42 or 43, wherein said composition is formulated to further
comprise methionine, polysorbate 20, or both methionine and
polysorbate 20, wherein said methionine when present is present in
said composition at a concentration of about 0.5 mM to about 20.0 mM,
and wherein said polysorbate 20 when present is present in said
composition at a concentration of about 0.025% to about 0.1% (w/v).
51. The method of any one of claims 42 through 50, wherein said
antagonist anti-CD40 monoclonal antibody is present in said
composition at a concentration of about 0.1 mg/ml to about 50.0
mg/ml.        52. The method of claim 51, wherein said antagonist
anti-CD40 monoclonal antibody is present in said composition at a
concentration of about 10.0 mg/ml to about 35.0 mg/ml.       53. A
stable liquid pharmaceutical composition comprising the monoclonal
antibody CHIR-12.12 obtainable from the hybridoma cell line deposited
with the ATCC as PTA-5543 as a therapeutically or prophylactically
active component, arginine in its acidic form (arginine-HC1) at a
concentration of about 50 mM to about 200 mM, and a buffering agent
to maintain the pH of said composition within a range from about pH
5.0 to about pH 7.0, wherein said buffering agent is sodium
citrate/citric acid buffer at a concentration of about 5 mM to about
20 mM.       54. The composition of claim 53 for use in treating a
subject having a cancer 



or pre-malignant condition that is associated with CD40-expressing
cells.         55. The composition of claim 53 for use in treating a
subject having an inflammatory disease or autoimmune disease that is
associated with CD40-expressing cells.        56. A method for
increasing stability of the monoclonal antibody CHIR-12.12 obtainable
from the hybridoma cell line deposited with the ATCC as PTA-5543 in a
liquid pharmaceutic& composition, said method comprising formulating
said composition by combining said monoclonal antibody with about 50
mM to about 200 mM arginine in its acidic form (arginine-HCI) and a
buffering agent to maintain the pH of said composition between about
pH 5.0 and about pH 7.0, wherein said buffering agent is sodium
citrate/citric acid buffer at a concentration of about 5 mM to about
20 tnM.        57. A method for preparing a liquid pharmaceutical
composition comprising the monoclonal antibody CHIR-12.12 obtainable
from the hybridoma cell line deposited with the ATCC as PTA-5543,
said method comprising formulating said composition by combining said
monoclonal antibody with about 50 mM to about 200 mM arginine in its
acidic form (arginine-HCI) and a buffering agent to maintain the pH
of said composition between about pH 5.0 and about pH 7.0, wherein
said buffering agent is sodium citrate/citric acid buffer at a
concentration of about 5 mM to about 20 mM. 




