WHAT IS CLAIMED IS: /,»
/

1. A pharmaceuticai formulation for subcutaneous administration of a humanized
2H7 antibody, comyprising an antibody at & concentration range of 10mg/ml to f"/
y

200mg/ml, and 2% to 30% cyclodextrin, A
2, The formulation of Claim 1 wherein the cyclodextrin is selected fx’gm the group

! '
consisting of HP-Beta cyclodexirin, HP-Gamma cyclodextrin, and SBE- cyclodextrin.
3. The formulation of Claim 2 wherein the formulation cor}t-éﬁns 5% to 30% HP -
Beta or HP-Gamma cyclodextrin.

4. The formulation of Claim 3 wherein the fonnulgtign is selected from the group
consisting of
{a) a formulation containing 5% to 30% HP —Bet%_ﬁgfclodextrin; and
{b) & formulation containing 5% to 20% HP—G;}ﬁ;ma cyclodexirin.

. ) 7
5. - The formulation of Claim 4 whergé.‘i; the formulation in (b) further comprises 50
mM to 200 mM arginine succinate. .f’f

i
i

;/.

6. The formulation of C]airr’;xi’ wherein the formulation contains 2% to 9% SBE-
cyclodextrin. s g
7. The formulation prCIaim 1 wherein the antibody is present at a concentration
range seiected from tI}éﬁgroup consisting of
(a) a concentration,fghge of 30 mg/ml to 150 mg/ml; and
(b)a concentm}_'@n range of 100 mg/ml to 150 mg/ml.

f/ . . . . .
8. The formulation of Claim 3, wherein the formulation is selected from the group
consist}ﬁg of
(a) a}gfbrmulation comprising a humanized 2H7 antibody at 100 mg/m! and 15% to 30%
I—/Ip’fBeta cyclodextrin;

/




(b} a formulation comprising a humanized 2H7 antibody at 150 mg/m! and 30% HP-Beta

cyclodextrin; and /

(c) a formulation comprising a humanized 2H7 antibody at 150 mg/ml and 10% HP- |

Gamma cyclodextrin. ;”f
fl/fj

9. The formulation of Claim § wherein the formulation in (¢) further cgﬂﬁ}rises 50

,f”f

£

mM to 200 mM arginine succinate.

10.  The formulation of Claim ¢ further comprising 30 mM sodjffin acetate; 5%
irehalose dihydrate; and 0.03% Polysorbate 20, at pH 5.3,/

11, The formulation of Claim 9 or 10 wherein the humamzed 2H7 antibody comprises
antibody variant A, B, C, D, F, G, H or [ as shown in Tabie 1,

&
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12.  The formulation of Claim 3 wherein the fél‘mulation comprises humanized 2H7
antibody variant A as shown in Table 1 ata géfgmantration range of 100 mg/ml to 150

mg/ml, 15% to 30% HP-Gamma cyclodqg(ffiiin, and 50 mM to 100 mM arginine succinate,

&
/
A
&

13, Use of 2 humanized 2H7 aﬂ;ii)oéy of Table 1 in a pharmaceutical formulation
comprising 2% to 30% cyclodextrm wherein the cyclodextrin is selected from the group
congisting of HP- Beta cyclojextrm HP-Gamma cycledexmn and SBE-cyclodextrin, in
the manufacture of a mediéamen{ for treating a CD20 positive B cell cancer in a patient

having the cancer.

14, Theuse 9ffC1ai‘m 13 wherein the CD20 positive B cell cancer is a B celi

Iymphoma eggféukemia.

15. The use of Claim 14 wherein the CD20 positive B cell cancer is selected from the

'group consisting of non-Hodgkin's lymphoma (NHL) relapsed indolent
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NHL and rituximab -refractory indolent NHL, lymphocyte predominant Hodgkin's

disease (LPHD), small Ivmphocytic Tymphoma (SLL}, and chronic Ilvmphocytic leuker lia
(CLL). yd
/,f

16, Use of a humanized 2H7 antibody of Table | in a pharmaceutical forg{iﬁllation
comprising 2% to 30% cyclodextzin, wherein the cyclodextrin is selected _‘hfffzam the group
consisting of HP-Beta cyclodextrin, HP-Gamma cyclodextrin, and SB?f'éyciodeXMn, in

the manufacture of a medicament for treating an autoimmune diseasé,

17.  The use of Claim 16 wherein the antoimmune dlsea‘;e ;s selected from the group
consisting of rhewmatoid arthritis (RA) and juvenile rheumawld arthritis, including
methotrexate (Mtx)- inadequate responders and T\TF{IWKamagomst inadeqguate responders,
systernic lupus erythematosus {SLE) including Iupu§»'ﬂépilritis, muitiple scierosis (MS),
including relapsing remitting multiple sclerosis (RfléMS) Wegener's disease,
inflammatory bowel disease, ulcerative co?utzs 1d10path1c thrombocytopenic purpura
(ITP), thrombotic thrombocytopenic purpu;;a (TTP) autormmune thrombocytopenia,
multiple sclerosis, psoriasis, IgA nephropathy, IgM polyneuropathies, myasthenia gravis,
ANCA associated vasculitis, d:abetesfmellxtus Reynaod's syndrome Sjogren's syndrome,

Neuromyehtis Optica (NMO) andogi omerutonephritis,

&
18.  The use of Claim 13,01 16 wherein the humanized 2H7 antbody is variant A, B,

C, D or H from Table 1. / '
/

19, A method wgffimproving or maintaining solubilization of or minimizing
precipitation of féfhumanjzed 2H7 antibody in an aqueous subcutaneous formulation upon
injection at thé injection site of a patient, comprising adding 2% to 30% cyclodexirin,
wherein I:hc cyclodextrin is selected from the group consisting of HP-Beta cyclodexirin,
HP»Ggfgma cyclodextrin, and SBE-cyclodextrin, to the agieous subcutaneous

fotﬁiillation.
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20. A method of increasing the bioavailability of a humanized 2H7 antibody to be
administered subcutaneously, comprising adding 2% to 30% cyclodextrin, wherein the / !
cyclodextrin is selected from the group cdnsisting of HP-Beta cyclodextrin, HP-Gampia

oyclodextrin, and SBE-cyclodextrin, to an aqueous subcutaneous formulation comptising
s

. i
the antibody. /
s
R //f
21. The method of Claim 19 or 20 wherein the antibody is & humani;@ﬁ anti-CD20
antibody variant A, B, C, D, F, G, H or [ as shown in Table 1, /‘/
f//
:’/}
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WHAT IS CLAIMED IS:

1. A pharmaceutical formulation for subcutaneous administration of a humanized
2H7 antibody, comprising an antibody at a concentration range of 10mg/ml to
200mg/ml, and 2% to 30% cyclodextrin.

2. The formulation of Claim 1 wherein the cyclodextrin 1s selected from the group

consisting of HP-Beta cyclodextrin, HP-Gamma cyclodextrin, and SBE- cyclodextrin.

3, The formulation of Claim 2 wherein the formulation contains 5% to 30% HP -
Beta or HP-Gamma cyclodextrin.

4, The formulation of Claim 3 wherein the formulation is selected from the group
consisting of
(a) a formulation containing 5% to 30% HP -Beta cyclodextrin; and

(b) a formulation containing 5% to 20% HP-Gamma cyclodextrin.

5. The formulation of Claim 4 wherein the formulation in (b) further comprises 50

mM 1o 200 mM arginine succinate.

6. The formulation of Claim 2 wherein the formulation contains 2% to 9% SBE-
cyclodextrin.
7. The formulation of Claim 1 wherein the antibody is present at a concentration

range selected from the group consisting of
(a) a concentration range of 30 mg/ml to 150 mg/ml; and

(b) a concentration range of 100 mg/ml to 150 mg/ml.

8. The formulation of Claim 3, wherein the formulation is selected from the group
consisting of

(a) a formulation comprising a humanized 2H7 antibody at 100 mg/ml and 15% to 30%
HP-Beta cyclodextrin;
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(b) a formulation comprising a humanized 2H7 antibody at 150 mg/ml and 30% HP-Beta
cyclodextrin; and
(¢) a formulation comprising a humanized 2H7 antibody at 150 mg/mi and 10% HP-

Gamma cyclodexirin.

0. The formulation of Claim 8 wherein the formulation in (c) further comprises 50

mM to 200 mM arginine succinate.

10.  The formulation of Claim 9 further comprising 30 mM sodium acetate; 5%

trehalose dihydrate; and 0.03% Polysorbate 20, at pH 5.3.

11.  The formulation of Claim 9 or 10 wherein the humanized 2H7 antibody
comprises:

the light chain variable domain of SEQ ID NO:1, the heavy chain variable domain
of SEQ ID NO:2;

the light chain variable domain of SEQ ID NO:3, the heavy chain variable domain
of SEQ ID NO:4;

the light chain variable domain of SEQ 1D NO:3, the heavy chain variable domain
of SEQ ID NO:5;

the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:7;

the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:§;

the fuli-length light chain of SEQ 1D NO:9 and the full-length heavy chain of
SEQ ID NO:10;

the full-length light chain of SEQ 1D NO:9 and the full-length heavy chain of
SEQ ID NO:11;

the full-length light chain of SEQ [D NO:9 and the full-length heavy chain of
SEQ ID NO:12;

the full-length Hght chain of SEQ 1D NO:9 and the full-length heavy chain of
SEQ ID NO:13;
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the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:14; or

the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:15.

12.  The formulation of Claim 3 wherein the formulation comprises humanized 2H7
antibody variant A comprising the full-length light chain of SEQ ID NO:6 and the fuli-
length heavy chain of SEQ ID NO:7 at a concentration range of 100 mg/ml to 150 mg/ml,

15% to 30% HP-Gamma cyclodexirin, and 50 mM to 100 mM arginine succinate.

13.  Use of a humanized 2H7 antibody in a pharmaceutical formulation comprising
2% to 30% cyclodextrin,

wherein the humanized 2H7 antibody comprises:

the light chain variable domain of SEQ ID NO:1, the heavy chain variable domain
of SEQ 1D NO:2;

the light chain variable domain of SEQ ID NO:3, the heavy chain variable domain
of SEQ ID NO:4;

the light chain variable domain of SEQ ID NO:3, the heavy chain variable domain
of SEQ ID NO:5;

the full-length light chain of SEQ 1D NO:6 and the full-length heavy chain of
SEQ ID NO:7;

the full-length light chain of SEQ 1D NO:6 and the full-length heavy chain of
SEQ ID NO:§;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:1¢;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:11;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:12; . .

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:13;
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the full-length light chain of SEQ 1D NO:9 and the full-length heavy chain of
SEQ ID NO:14; or

the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:15, and

wherein the cyclodextrin is selected from the group consisting of HP- Beta
cyclodextrin, HP-Gamma cyclodextrin, and SBE-cyclodextrin,

in the manufacture of a medicament for treating a CD20 positive B cell cancer in

a patient having the cancer.

14.  The use of Claim 13 wherein the CD20 positive B cell cancer is a B cell

lymphoma or leukemia.

15. The use of Claim 14 wherein the CD20 positive B cell cancer is selected from the
group consisting of non-Hodgkin's lymphoma (NHL), relapsed indolent

NHL and rituximab -refractory indolent NHL, lymphocyte predominant Hodgkin's
disease (LPHD), small lymphocytic lymphoma (SLL), and chronic lymphocytic leukemia
(CLL).

16.  Use of a humanized 2H7 antibody in a pharmaceutical formulation comprising
2% to 30% cyclodextrin,

wherein the humanized 2H7 antibody comprises:

the light chain variable domain of SEQ ID NO:1, the heavy chain variable domain
of SEQ ID NO:2; .

the ligﬁt chain variable domain of SEQ ID NO:3, the heavy chain variable domain
of SEQ ID NO:4;

the light chain variable domain of SEQ ID NO:3, the heavy chain variable domain
of SEQ ID NO:5;

the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:7,

the full-tength light chain of SEQ IID NO:6 and the full-length heavy chain of
SEQ ID NO:§;
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the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:1¢;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:11;

the full-length light chain of SEQ 1D NO:9 and the full-length heavy chain of
SEQ ID NO:12;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NOG:13;

the full-length light chain of SEQ ID NG:9 and the ful?length heavy chain of
SEQ ID NO:14; or

the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:15, and

wherein the cyclodextrin is selected from the group consisting of HP-Beta
cyclodextrin, HP-Gamma cyclodextrin, and SBE-cyclodextrin,

in the manufacture of a medicament for treating an autoimmune disease.

17.  The use of Claim 16 wherein the autoimnune disease is selected from the group
consisting of rheumatoid arthritis (RA) and juvenile rheumatoid arthritis, including
methotrexate (Mtx)- inadequate responders and TNFo- antagonist inadequate responders,
systemic lupus erythematosus (SLE) including lupus nephritis, multiple sclerosis (MS),
including relapsing remitting multiple sclerosis (RRMS), Wegener's disease,
inflammatory bowel disease, ulcerative colitis, idiopathic thrombocytopenic purpura
(ITP), thrombotic thrombocytopenic purpura (TTP), autoimmune thrombocytopenia,
multiple sclerosis, psoriasis, [gA nephropathy, IgM polyneuropathies, myasthenia gravis,
ANCA associated vasculitis, diabetes mellitus, Reynaud's syndrome, Sjogren's syndrome,
Neuromyelitis Optica (NMO) and glomerulonephritis.

18.  Theuse of Claim 13 or 16 wherein the humanized 2H7 antibody comprises:

the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:7; |
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the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:8;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:10;

the fuﬂniength light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:11; or

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:14.

19. A method of improving or maintaining solubilization of or minimizing
precipitation of a humanized 2H7 antibody in an aqueous subcutaneous formulation upon
injection at the injection site of a patient, comprising adding 2% to 30% cyclodextrin,
wherein the cyclodextrin is selected from the group consisting of HP-Beta cyclodextrin,
HP-Gamma cyclodextrin, and SBE-cyclodextrin, to the agueous subcutaneous

formulation.

20. A method of increasing the bioavailability of a humanized 2H7 antibody to be
administered subcutaneously, comprising adding 2% to 30% cyclodextrin, wherein the
cyclodextrin is selected from the group consisting of HP-Beta cyclodextrin, HP-Gamma
cyclodextrin, and SBE-cyclodextrin, to an aqueous subcutancous formulation comprising

the antibody.

21.  The method of Claim 19 or 20 wherein the antibody is a humanized anti-CD20
antibody variant comprises:

the light chain variable domain of SEQ ID NO:1, the heavy chain variable domain
of SEQ ID NO:2;

the light chain variable domain of SEQ ID NO:3, the heavy chain variable domain
of SEQ 1D NO:4;

the light chain variable domain of SEQ [D NO:3, the heavy chain variable domain
of SEQ ID NO:5;
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the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:7;

the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NG:§;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:10;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:11;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:12;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:13;

the full-length light chain of SEQ ID NO:9 and the full-length heavy chain of
SEQ ID NO:14; or

the full-length light chain of SEQ ID NO:6 and the full-length heavy chain of
SEQ ID NO:15.
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