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Claims
We Claim:

1. A formulation, comprising:

a) an aqueous carrier;

b) 1 mg/ml to 100 mg/ml of an antibody or antibody fragment that spe€ifically binds
to PDGFR-alpha and inhibits growth of cells that express PDGFR-alpha;

¢) 4% to 20% (weight/volume) sucrose;

d) 0.01% to 0.1% (weight/volume) polysorbate 80 (PS80); an

¢) sodium-acetate buffer,

wherein said formulation has a pH of pH 4.0 to pH 6.0.

2. A formulation, consisting of:

a) an aqueous carrier;

b) 1 mg/ml to 100 mg/ml of an antibody Or antibody fragment that specifically binds
to PDGFR-alpha and inhibits growth of cells fHat express PDGFR-alpha;

¢) 4% to 20% (weight/volume) sucpbse;

d) 0.01% to 0.1% (weight/volume) polysorbate 80 (PS80); and

¢) sodium-acetate buffer,

wherein said formulation has a pH of pH 4.0 to pH 6.0.

3. The formulation of claim 1 or 2, wherein (b) comprises a full length IgG monoclonal

antibody.

4.

5; The formulation of any of claims 1-4, wherein the antibody or antibody fragment is

predent at a concentration of 20 mg/ml.

6. The formulation of any of claims 1-4, wherein the antibody or antibody fragment is

present at a concentration of 50 mg/ml.

+1
S




T WO02012/003470 PCT/US20117042838

7. The formulation of any of claims 1-6, wherein the antibody or antibody fragment

comprises a heavy chain polypeptide comprising the amino acid sequence of SEQ ID NO: I

8. The formulation of any of claims 1-7, wherein the antibody or antibody ffagment
comprises a light chain polypeptide comprising the amino acid sequence of SEQ IP NO: 2.

9. The formulation of any of claims 1-8, wherein the antibody or afitibody fragment
binds to the same epitope as an antibody comprising a heavy chain pglypeptide comprising
the amino acid sequence of SEQ ID NO: 1 and a light chain polypeptide comprising the
amino acid sequence of SEQ ID NO: 2.

10.  The formulation of any of claims 1-9, wherein th€ antibody or antibody fragment

comprises
a VH CDRI1 having the amino acid sequence 6f SEQ ID NO: 3;
a VH CDR2 having the amino acid scquente of SEQ ID NO: 4;
a VH CDR3 having the amino acid seqdence of SEQ ID NO: 5:
a VL CDR1 having the amino acid g€quence of SEQ ID NO: 6;
a VL CDR2 having the amino agid sequence of SEQ ID NO: 7; and
a VL CDR3 having the aming/acid sequence of SEQ 1D NO: 8.

11.  The formulation of any of claims 1-10, wherein the antibody or antibody fragment
binds to the same epitope g€ an antibody comprising

a VH CDRI1 haying the amino acid sequence of SEQ ID NO: 3;

a VH CDR2 Having the amino acid sequence of SEQ ID NO: 4;

a VH CDR3 having the amino acid sequence of SEQ ID NO: 5:

a VL ¢DR1 having the amino acid sequence of SEQ ID NO: 6;

a VAL CDR2 having the amino acid sequence of SEQ ID NO: 7; and

VL CDR3 having the amino acid sequence of SEQ ID NO: 8.

The formulation of any of claims 1-11, comprising 6% (w/v) sucrose.

The formulation of any of claims 1-11, comprising 10% (w/v) sucrose.
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14.  The formulation of any of claims 1-13, comprising 0.05% (w/v) PS80.

15.  The formulation of any of claims 1-14, comprising 50 mM sodium-acetate buffer.

16.  The formulation of any of claims 1-15, wherein the formulation has a pH ofA.5.

17.  The formulation of any of claims 1-16, wherein said antibody or antipody fragment in

said formulation has substantially similar reversible self-association (RSA) characteristics at

19.  The formulation of any of claims 1-18, wherein greater than 95% of said antibody or
antibody fragment in said formulation is in aMmonomeric form, and wherein RSA of said
antibody or antibody fragment is undetectagble by HPSEC at 2-8 °C when assessed at 10

mg/ml.

20.  The formulation of any of claims 1-19, wherein the hydrodynamic radius of said
antibody or antibody fragment jn said formulation does not differ significantly at 5 °C versus
25 °C, as determined by dyngmic light scattering (DLS).

21.  The formulatign of any of claims 1-20, wherein the formulation is suitable for

intravenous adminjétration.
22. rmulation of any of claims 1-21, wherein the aqueous carrier is water.

The formulation of any of claims 1-22, wherein the formulation is non-pyrogenic.

4.
shelf-life.

The formulation of any of claims 1-23, further comprising a preservative to extend
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25.  The formulation of any of claims 1-24, wherein the formulation is stable at 2-8 °C for

at least 2 years as determined by high performance size exclusion chromatography (HPSEC).

26.  The formulation of claim 25, wherein purity of said formulation decreases
than 0.5% per year for at least two years as determined by high performance size gclusion

chromatography (HPSEC).

27.  The formulation of any of claims 1-26, wherein the formulation is glibstantially free of

histidine.
28.  The formulation of any of claims 1-27, wherein the formulation is substantially free of

any additional surfactant.

29.  The formulation of any of claims 1-28, whereip'the formulation is substantially free of
any additional saccharide or polyol.
30.  The formulation of any of claims 1-29, wherein the formulation is substantially free of

any additional salt.

31.  The formulation of any @f claims 1-30, wherein the formulation is suitable for

lyophilization.

32. A formulation, ¢gnsisting essentially of:

0.05% (weight/volume) polysorbate 80 (PS80); and
¢) 50 mM sodium-acetate buffer,

erein said formulation has a pH of pH 5.5.

33. A formulation, consisting essentially of:

a) sterile water;
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b) 50 mg/ml of an antibody or antibody fragment that specifically binds to PDGFR-
alpha and inhibits growth of cells that express PDGFR-alpha;

¢) 10% (weight/volume) sucrose;

d) 0.05% (weight/volume) polysorbate 80 (PS80); and

¢) 50 mM sodium-acetate buffer,

wherein said formulation has a pH of pH 5.5.

34.  The formulation of claim 32 or 33, wherein the antibody or amibody fragment

comprises a heavy chain polypeptide comprising the amino acid sequencg/of SEQ ID NO: 1.

35.  The formulation of any of claims 32-34, wherein the antifody or antibody fragment
comprises a light chain polypeptide comprising the amino acid gequence of SEQ ID NO: 2.

36.  The formulation of any of claims 32-35, wherejd the antibody or antibody fragment
binds to the same epitope as an antibody comprising a heavy chain polypeptide comprising
the amino acid sequence of SEQ ID NO: 1 and’a light chain polypeptide comprising the

amino acid sequence of SEQ ID NO: 2.

37.  The formulation of any of claipds 32-36, wherein the antibody or antibody fragment
comprises

a VH CDR1 having the arfiino acid sequence of SEQ ID NO: 3;

38.  The formulation of any of claims 32-37, wherein the antibody or antibody fragment
bindsAo the same epitope as an antibody comprising

a VH CDRI1 having the amino acid sequence of SEQ ID NO: 3;

a VH CDR2 having the amino acid sequence of SEQ ID NO: 4,

a VH CDR3 having the amino acid sequence of SEQ ID NO: 5:

a VL CDR1 having the amino acid sequence of SEQ ID NO: 6;
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a VL CDR2 having the amino acid sequence of SEQ ID NO: 7; and
a VL CDR3 having the amino acid sequence of SEQ ID NO: 8.

39.  The formulation of any of claims 32-38, wherein said antibody or antibody fragment
in said formulation has substantially similar non-reversible self-association (hon-RSA)

characteristics at 2-8 °C and 23-27 °C, as determined by AUC.

40.  The formulation of any of claims 32-39, wherein RSA of said afitibody or antibody

fragment in said formulation is undetectable by HPSEC at 2-8 °C whg Assessed at 10 mg/ml.

41.  The formulation of any of claims 32-40, wherein greatcr'than 95% of said antibody or
antibody fragment in said formulation is in a monomeric forh at 2-8 °C.
42.  The formulation of any of claims 32-41, whérein the hydrodynamic radius of said
antibody or antibody fragment in said formulation/does not differ significantly at 5 °C versus
25 °C, as determined by dynamic light scattering (DLS).
43.  The formulation of any of claiis 32-42, wherein the formulation is suitable for

intravenous administration.
44.  The formulation of any 6f claims 32-43, wherein the water is sterile water,

45.  The formulation gf any of claims 32-44, wherein the formulation is non-pyrogenic.

46.  The f(}l‘r?}dti()l'l of any of claims 32-45, wherein the formulation is stable at about 2

to 8 °C for at J€ast 2 years as determined by long term stability studies following ICHQ1A

guidelines.
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48.  The formulation of any of claims 32-47, wherein the formulation is not suitable for

lyophilization.

49. A formulation, comprising:
a) an aqueous carrier;
b) 1 mg/ml to 100 mg/ml of an antibody or antibody fragment;
) 4% to 20% (weight/volume) sucrose;
d) 0.01% to 0.1% (weight/volume) polysorbate 80 (PS80); and
¢) sodium-acetate buffer,
wherein said formulation has a pH of pH 4.0 to pH 6.0, and/wherein said antibody or
antibody fragment in said formulation has substantially the sgme non-RSA tendency when

evaluated at about 2-8 °C versus at about 23-27 °C.

50. A formulation, comprising:
a) an aqueous carricr;
b) 1 mg/ml to 100 mg/ml of an antibody/or antibody fragment;
¢) 4% to 20% (weight/volume) sucroée;
d) 0.01% to 0.1% (weight/volumg) polysorbate 80 (PS80); and

e¢) sodium-acetate buffer,

wherein said formulation has a pH/of pH 4.0 to pH 6.0, and wherein greater than 95% of said

antibody or antibody fragment in said formulation is in non-self-associated, monomeric form

{ consisting of:

a) an aquegfs carrier;

b) 1 mg/ml to 100 mg/ml of an antibody or antibody fragment;

c) 4% to 20% (weight/volume) sucrosc;

0.01% to 0.1% (weight/volume) polysorbate 80 (PS80); and

¢) sodium-acetate buffer,

wherein said formulation has a pH of pH 4.0 to pH 6.0, and wherein said antibody or
antibody fragment in said formulation has substantially the same non-RSA tendency when

evaluated at about 2-8 °C versus at about 23-27 °C.
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52. A formulation, consisting of:
a) an aqueous carrier;
b) 1 mg/ml to 100 mg/ml of an antibody or antibody fragment;
c) 4% to 20% (weight/volume) sucrose;
d) 0.01% to 0.1% (weight/volume) polysorbate 80 (PS80); and
¢) sodium-acetate buffer,
wherein said formulation has a pH of pH 4.0 to pH 6.0, and wherein greater tian 95% of said
antibody or antibody fragment in said formulation is in non-self-associated, monomeric form

at 2-8 °C.

53. A method of eliminating or reducing reversible sclf-assogiation (RSA) of an antibody
in a formulation, comprising:

providing an initial formulation comprising an antibody or antibody fragment,
wherein RSA of said antibody or antibody fragment inysaid initial formulation is measurable
by HPSEC 1) at approximately 2-8 °C and/or ii) at ’concentration of greater than 4 mg/ml,
and which antibody or antibody fragment in saig’initial formulation contains high molecular
weight forms;

adding sucrose to said initial formuilation to provide an altered formulation having
about 4% to about 20% (weight/volumt) sucrose,
wherein RSA of the antibody or antibody fragment in the altered formulation is eliminated or
reduced relative to that of the ipdtial formulation, when compared at a given antibody

concentration at approximatgly 2-8 °C.

54.  The method of'claim 53, further comprising;:
assaying hydrodynamic radius of said antibody or antibody fragment in said altered

formulation and comparing said hydrodynamic radius to that of said antibody or antibody

55.  The method of claim 54, wherein hydrodynamic radius of said altered formulation is

assayed by DLS.
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56.  The method of any of claims 53-55, further comprising

assaying RSA tendency of said antibody or antibody fragment in said altered
formulation using HPSEC, and comparing said RSA tendency to that of said antibody gr
antibody fragment in said initial formulation, wherein the RSA tendency of said angibody or
antibody fragment in said altered formulation is eliminated or reduced relative tp'that in said
initial formulation, when compared at a given antibody concentration at apprgximately 2-8

°C.

57.  The method of any of claims 53-56, further comprising

assaying RSA tendency of said antibody or antibody fragfment in said altered
formulation at approximately 2-8 °C and at approximately 23427 °C, and confirming that the
antibody or antibody fragment in said altered formulation fas substantially similar non-RSA

tendency at 2-8 °C and 23-27 °C.

58.  The method of claim 57, wherein assayipg RSA tendency at approximately 2-8 °C
and at approximately 23-27 °C is by AUC.

59.  The methods of any of claims 53-58, wherein RSA of said antibody or antibody
fragment in said altered formulatiop/is undetectable by HPSEC.

60.  The method of any of€laims 53-59, wherein the antibody or antibody fragment is
present in the initial formydation and in the altered formulation at a concentration of from

about 1 mg/ml to abou¢’100 mg/ml.

61.  The meth6d of claim 60, wherein the antibody or antibody fragment is present in the

initial formul4tion and in the altered formulation at a concentration of about 20 mg/ml.

62. he method of claim 60, wherein the antibody or antibody fragment is present in the

initjdl formulation and in the altered formulation at a concentration of about 50 mg/ml.

63.  The method of claim 60, wherein the antibody or antibody fragment is present in the

altered formulation at a concentration of about 20 mg/ml.
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64.  The method of claim 60, wherein the antibody or antibody fragment is present in the

altered formulation at a concentration of about 50 mg/ml.

65.  The method of any of claims 53-64, wherein adding sucrose to the initial fo
comprises adding sucrose to achieve a final concentration of sucrose in the altergd

formulation of about 10% (w/v).

66. A method of eliminating or reducing reversible self-associatiop/{RSA) of an antibody
in a formulation, comprising

a) providing an initial formulation comprising an antibog¥ or antibody fragment,
wherein RSA of said antibody or antibody fragment in said ipitial formulation is detectable
by HPSEC at approximately 2-8 °C when assessed at a cgrcentration of 10 mg/ml,

b) assaying a biophysical property of said antihédy or antibody fragment in said initial
formulation using one or more assays;

c) adjusting sucrose content of said initig! formulation to achieve a final concentration
from about 4% to about 20% (w/v) to producg an altered formulation; and

d) assaying a biophysical property/0f said antibody or antibody fragment in said
altered formulation using one or mor¢/Assays;
wherein RSA of the antibody or anfibody fragment in the altered formulation is eliminated
relative to that of the initial formfilation, when compared at a given antibody concentration at

approximately 2-8 °C.

67.  The method of £laim 66, wherein step (c) is performed more than one time.,

68.  The method of claim 67, wherein steps (c) and (d) are performed more than one time.

69.  The¢ method of any of claims 66-68, wherein steps (b) and (d) comprise evaluating the
same biophysical property.

The method of claim 69, wherein said biophysical property is a signature

chromatographic peak indicative of RSA tendency, as determined by high-performance size

exclusion chromatography (HPSEC).
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71.  The method of claim 70, wherein said signature chromatographic peak is presence of

a shoulder in said pecak.

72.  The method of any of claims 66-71, wherein said biophysical property is evaltiated at

two different temperatures.

73.  The method of any of claims 66-72, wherein said biophysical propefty is the
hydrodynamic radius of the antibody or antibody fragment in said initiagl formulation and/or

said altered formulation, as determined by dynamic light scattering.

74.  The method of any of claims 66-73, wherein said biopiysical property is
hydrodynamic radius, and the method comprises assaying fydrodynamic radius of said
antibody or antibody fragment in said altered formulatiph and comparing said hydrodynamic
radius to that of said antibody or antibody fragment jn said initial formulation, wherein the
hydrodynamic radius of said antibody or antibody/fragment in said altered formulation is
reduced relative to that in said initial formulatjon, when compared at a given antibody

concentration at approximately 2-8 °C.

75.  The method of claim 74, whefein hydrodynamic radius of said altered formulation is

assayed by DLS.

76.  The method of any 6f claims 66-75, wherein the antibody or antibody fragment is

present in the initial forpulation and in the altered formulation at a concentration of from

about 1 mg/ml to abglit 100 mg/ml.
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79.  The method of claim 78, wherein the antibody or antibody fragment is present in the

altered formulation at a concentration of about 20 mg/ml.

80.  The method of claim 79, wherein the antibody or antibody fragment is present i

altered formulation at a concentration of about 50 mg/ml.

81.  The method of any of claims 66-80, wherein adjusting sucrose content,Compriscs
adding sucrose to achieve a final concentration of sucrose in the altered foprhulation of about
10% (W/v).

82. A formulation comprising an antibody or antibody fragment produced according to
the methods of any of claims 53-81.

83. A method of treating a neoplastic condition in g/patient in need thereof, comprising

administering to said patient in need thereof an cffegtive amount of the formulation of any of

claims 1-52.

84.  The method of claim 83, wherein fhe formulation is administered as part of a
therapeutic regimen in combination with one or more additional agents or treatment
modalities.
85.  The method of claim 83 or 84, wherein the neoplastic condition is cancer.
86. A method for pfoducing a formulation comprising an antibody or antibody fragment
having reduced RSA, the method comprising:
producipg an antibody or antibody fragment; and
lating said antibody or antibody fragment as a formulation comprising;:

an aqueous carrier;

1 mg/ml to 100 mg/ml of said antibody or antibody fragment;

4% to 20% (weight/volume) sucrose;

0.01% to 0.1% (weight/volume) surfactant; and

acetate-salt buffer,

wherein said formulation has a pH of pH 4.0 to pH 6.0;
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wherein the amount of sucrose for use in said formulation was selected by:
providing an initial formulation comprising an antibody or antibody
fragment, wherein RSA of said antibody or antibody fragment in said initial
formulation was detectable by HPSEC at approximately 2-8 °C, and which angibody
or antibody fragment in said initial formulation consists of high molecular weight forms;
adding sucrose to said initial formulation to provide an altered fofmulation
having 4% to 20% (weight/volume) sucrose,
wherein RSA of the antibody or antibody fragment in the altered formulation was
reduced relative to the initial formulation, when compared at a given ghtibody concentration

at approximately 2-8 °C.

87. A method for producing a formulation comprising ag antibody or antibody fragment
having reduced RSA, the method comprising:

producing an antibody or antibody fragment; ahd

formulating said antibody or antibody fragpent as a formulation comprising

an aqueous carrier;

1 mg/ml to 100 mg/ml of said antibody or antibody fragment;

4% to 20% (weight/volume) sucrose;

0.01% to 0.1% (weight/volume) surfactant; and

acetate-salt buffer,
wherein said formulatiph has a pH of pH 4.0 to pH 6.0;

wherein the amount of sucrgse for use in said formulation was selected by:

a) providifig an initial formulation comprising an antibody or antibody
fragment, whefein RSA of said antibody or antibody fragment in said initial
formulatigi was detectable by HPSEC at approximately 2-8 °C when assessed at 10

mg/ml;

b) assaying a biophysical property of said antibody or antibody fragment in

said  jditial formulation using one or more assays;
¢) adjusting sucrose content of said initial formulation to achieve a final

concentration from about 4% to about 40% (w/v) to produce an altered formulation;

d) assaying a biophysical property of said antibody or antibody fragment in

altered formulation using one or more assays,
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wherein RSA of the antibody or antibody fragment in the altered formulation was
reduced relative to that of the initial formulation, when compared at a given antibody

concentration at approximately 2-8 °C.

88.  The method of claim 86 or 87, the method comprising
producing an antibody or antibody fragment; and
formulating said antibody or antibody fragment as a formulation corprising

an aqueous carrier;

1 mg/ml to 100 mg/ml of said antibody or antibody fi:
4% to 20% (weight/volume) sucrose;

0.01% to 0.1% (weight/volume) surfactant; and
Sodium-acetate buffer,

wherein said formulation has a pH of pH 4.0 to pH 6.0.




Claims
We claim:

1. A formulation, comprising:

a) an aqueous carrier;

b) 1 mg/ml to 100 mg/ml of an antibody or antibody fragment that specifically binds to PDGFR-alpha
and inhibits growth of cells that express PDGFR-alpha, wherein said antibody or antibody fragment in
said formulation has substantially similar reversible self-association (RSA) characteristics at 2-8° C.
and 23-27° C., as determined by analytical ultracentrifugation (AUC);

c) 4% to 20% (weight/volume) sucrose;

d) 0.01% to 0.1% (weight/volume) polysorbate 80 (PS80); and

€) sodium-acetate buffer,

wherein said formulation has a pH of pH 4.0 to pH 6.0.

2. The formulation of claim 1, wherein said antibody or antibody fragment is present at a
concentration of from 20 mg/ml to 50 mg/ml.

3. The formulation of claim 1, wherein the antibody or antibody fragment comprises
a VH CDR1 having the amino acid sequence of SEQ ID NO: 3;

a VH CDR2 having the amino acid sequence of SEQ ID NO: 4;
a VH CDR3 having the amino acid sequence of SEQ ID NO: 5:
a VL CDRI1 having the amino acid sequence of SEQ ID NO: 6;
a VL CDR2 having the amino acid sequence of SEQ ID NO: 7; and
a VL CDR3 having the amino acid sequence of SEQ ID NO: 8.

4. The formulation of claim 1, comprising 10% (w/v) sucrose.
5. The formulation of claim 1, wherein the formulation is substantially free of histidine.

6. The formulation of claim 1, wherein the formulation is substantially free of any additional

surfactant.

7. The formulation of claim 1, wherein the formulation is substantially free of any additional

saccharide or polyol.

8. A formulation, consisting essentially of:

a) sterile water;

b) 20 mg/ml of an antibody or antibody fragment that specifically binds to PDGFR-alpha and inhibits
growth of cells that express PDGFR-alpha;

¢) 10% (weight/volume) sucrose;

d) 0.05% (weight/volume) polysorbate 80 (PS80); and

€) 50 mM sodium-acetate buffer,

wherein said formulation has a pH of pH 5.5.
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9. The formulation of claim 8, wherein the antibody or antibody fragment comprises
a VH CDR1 having the amino acid sequence of SEQ ID NO: 3;

a VH CDR2 having the amino acid sequence of SEQ ID NO: 4;

a VH CDR3 having the amino acid sequence of SEQ ID NO: 5:

a VL CDR1 having the amino acid sequence of SEQ ID NO: 6;

a VL CDR2 having the amino acid sequence of SEQ ID NO: 7; and

a VL CDR3 having the amino acid sequence of SEQ ID NO: 8.

10. The formulation of claim 8, wherein the formulation is not suitable for lyophilization.

11. A formulation, comprising:

a) an aqueous carrier;

b) 1 mg/ml to 100 mg/ml of an antibody or antibody fragment;

c) 4% to 20% (weight/volume) sucrose;

d) 0.01% to 0.1% (weight/volume) polysorbate 80 (PS80); and

e) sodium-acetate buffer,

wherein said formulation has a pH of pH 4.0 to pH 6.0, and wherein said antibody or antibody
fragment in said formulation has substantially the same non-RSA tendency when evaluated at about
2-8° C. versus at about 23-27° C.

12. A formulation, comprising:

a) an aqueous carrier;

b) 1 mg/ml to 100 mg/ml of an antibody or antibody fragment;

c) 4% to 20% (weight/volume) sucrose;

d) 0.01% to 0.1% (weight/volume) polysorbate 80 (PS80); and

e) sodium-acetate buffer,

wherein said formulation has a pH of pH 4.0 to pH 6.0, and wherein greater than 95% of said
antibody or antibody fragment in said formulation is in non-self-associated, monomeric form at 2-8°
C.

13. A formulation comprising an antibody or antibody fragment produced according to a method for
eliminating or reducing reversible self-association (RSA) of an antibody in a formulation, said method
comprising

providing an initial formulation comprising the antibody or antibody fragment, wherein RSA of said
antibody or antibody fragment in said initial formulation is measurable by HPSEC (i) at
approximately 2-8° C. and/or (ii) at a concentration of greater than 4 mg/ml, and which antibody or
antibody fragment in said initial formulation contains high molecular weight forms;

adding sucrose to said initial formulation to provide an altered formulation having about 4% to about
20% (weight/volume) sucrose,

wherein RSA of the antibody or antibody fragment in the altered formulation is eliminated or reduced
relative to that of the initial formulation, when compared at a given antibody concentration at

approximately 2-8° C.
14. The formulation of claim 1, comprising 6% to 12% (w/v) sucrose.
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