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Claims 

1. A non-aqueous high concentration suspension 

formulation, 	comprising: 

a. a vehicle, 	comprising a hydrophobic agent and 

viscosity-reducing agent; and 

b. an antibody formulated with an excipient. 

2. The formulation of claim 1, wherein the 	ibody is 

an anti-TNFa antibody. 

3. The formulation of claim 1, wherein 	e hydrophobic 

agent is sesame oil. 

4. The formulation of claim 1, wher 	n the viscosity-

reducing agent is ethyl oleate. 

5. The formulation of claim 1, 	erein the amount of 

the viscosity-reducing agent i 	the vehicle is between 

0.2% - 95% by volume 	(% v/v) 	.5 the vehicle. 

6. The formulation of cla 	2, wherein the anti-TNFa 

antibody is present at a'•ut 0.5%, 	1%, 	5%, 	10%, 	20%, 

30%, 	40%, 	50% or 60% b 	weight 	(% w/w) 	of the 

formulation. 

7. The formulatio 	of claim 2, wherein the anti-TNFa 

antibody is spr 	dried or lyophilized. 

8. The formu ,tion of claim 2, wherein the anti-TNFa 

antibody co..rises a light chain variable region 	(VL) 	of 

SEQ ID NO. 6 and a heavy chain variable region (VH) of 

SEQ ID 	♦s: 	1 or 2, or a VL of SEQ ID NO: 	7 and a VH of 

SEQ Ir NOs: 	3, 	4, 	or 5. 

9. he formulation of claim 8, wherein the anti-TNFa 

- tibody is of IgGlix type. 

I The formulation of claim 1, 	wherein the injection 

force of the formulation is equal to or less than 45 

Newton 	(N), wherein the injection force is measured 

using a 1 mL rigid needle shield glass syringe having a 
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0.25 inch inside diameter, 	equipped with a 0.5 inch 26 ',- 

gauge needle at a 250 mm/min injection speed. 

11. The formulation of claim 2 which is stable at 400, 

for at least one month. 

12. The formulation of claim 2, wherein the excip ent is 

a carbohydrate, an amino acid, a buffer, or a n n-ionic 

surfactant. 

13. The formulation of claim 12, 	wherein th 

carbohydrate is sucrose, trehalose, manni of or 

sorbitol, 	the amino acid is histidine, 	soleucine, 

methionine, 	glycine, arginine or lysi e, 	the buffer is a 

histidine buffer or a citrate buffe , 	and the non-ionic 

surfactant is PS-80. 

14. The formulation of claim 12. 	wherein the weight 

ratio 	(w/w) of the carbohydr. e to the anti-TNFa 

antibody is between about I 3 or about 1-2, the weight 

ratio of the amino acid rip the anti-TNFa antibody is 

between about 0-2 or aflut 0.3-1.8, 	the histidine buffer 

concentration is abo 	0-40 mM or about 5-10 mM, the 

citrate buffer con.-ntration is about 0-10 mM or about 

5-10 mM, and the 	on-ionic detergent is present at about 

0%-0.5% 	(%w/v) 	or about 0.01-0.1% 	(%w/v). 

15. A susp 	sion formulation comprising a particle 

formulat on of anti-TNFa antibody having a light chain 

variab e region 	(VL) of SEQ ID NO: 6 and a heavy chain 

va 	..le region 	(VH) 	of SEQ ID NOs: 	1 or 2, 	or a VL of 

S e.,  ID NO: 	7 and a VH of SEQ ID NOs: 	3, 	4, 	or 5, 

omprising 

a. 32.5 mg/mL of the anti-TNFa antibody, 	10mM 

histidine, 	27.5mg/mL sucrose, 	0.01% 	(%w/v) 	PS-80; 

b. 16.25 mg/mL of the anti-TNFa antibody, 	10mM 

histidine, 	27.5mg/mL sucrose, 	0.01% 	(%w/v) 	PS-80; 
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c. 32.5 mg/mL of the anti-TNFa antibody, 	10mM 

citrate, 	27.5mg/mL sucrose, 	0.01% 	(%w/v) 	PS-80; 

d. 32.5 mg/ml of the anti-TNFa antibody, 	10 mM 

histidine, 	55 mg/ml sucrose, 	10 mg/ml isoleuc 	e,  

0.01% 	(%w/v) 	PS-80; 

e. 32.5 mg/ml of the anti-TNFa antibody, 	10 

histidine, 	65 mg/ml sucrose, 	0.01% 	(%w/ 	PS-80; 

f. 32.5 mg/ml of the anti-TNFa antibody, 	mM 

histidine, 	5 mM citrate, 	65mg/m1 sucrose, 	0.01% 

(%w/v) 	PS-80; 

g. 32.5 mg/ml of the anti-TNFa an .body, 	10 mM 

histidine, 	5 mg/ml sucrose, 	.5mg/mL mannitol, 

0.01% 	(%w/v) 	PS-80; 

h. 32.5 mg/ml of the anti-Ti a antibody, 	10 mM 

histidine, 	55 mg/ml tr: alose, 	10 mg/ml 

isoleucine, 	0.01% 	(% 	/v) 	PS-80; 	or 

i. 65 mg/ml of the an 	-TNFa antibody, 	10 mM 

histidine, 	55mg/• 	sucrose, 	0.01% PS-80, 

wherein the for,  lations shown in a-i are dispersed 

in a non-aqueous 	-hicle comprising sesame oil and ethyl 

oleate, wherein 	he amount of ethyl oleate in the 

vehicle is be 	een 0.2% - 95% by volume 	(% v/v) 	of the 

non -aqueous 	ehicle. 

16.  The s 	pension formulation of claim 15, wherein the 

amount • 	ethyl oleate in the vehicle is 5%, 	10%, 	15%, 

30% o 	50% 	(% v/v) 	of the non-aqueous vehicle. 

17.  he suspension formulation of claim 15, wherein the 

a ti-TNFa antibody is of IgGl/k type. 

1• . A suspension formulation comprising a particle 

formulation of an anti-TNFa antibody having a light 

chain variable region 	(VL) 	of SEQ ID NO: 	6 and a heavy 

chain variable region 	(VH) 	of SEQ ID NOs: 	1 or 2, or a 
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VL of SEQ ID NO: 	7 and a VH of SEQ ID NOs: 3, 	4, 	or 5, 

comprising 

a. 32.5 mg/mL of the anti-TNFa antibody, 10mM 

histidine, 	27.5mg/mL sucrose, 	0.01% 	(%w/v) 	PS-.0; 

b. 16.25 mg/mi, of the anti-TNFa antibody, 	10mM 

histidine, 	27.5mg/mL sucrose, 	0.01% 	(%w/v 	PS-80; 

c. 32.5 mg/mL of the anti-TNFa antibody, 	1' M 

Citrate, 	27.5mg/mL sucrose, 	0.01% 	(%w 	) 	PS-80; 

d. 32.5 mg/ml of the anti-TNFa antibo. , 	10 mM 

histidine, 	55 mg/ml sucrose, 	10 m%/ml isoleucine, 

0.01% 	(%w/v) 	PS-80; 

e. 32.5 mg/ml of the anti-TNFa . tibody, 	10 mM 

histidine, 	65 mg/ml sucros- 	0.01% 	(%w/v) 	PS-80; 

f. 32.5 mg/ml of the anti-T 	a antibody, 	5 mM 

histidine, 	5 mM citratt, 	65mg/m1 sucrose, 	0.01% 

(%w/v) 	PS-80; 

g. 32.5 mg/ml of the - ti-TNFa antibody, 	10 mM 

histidine, 	5 mg/, 	sucrose, 	22.5mg/mL mannitol, 

0.01% 	(%w/v) 	P 	80; 

h. 32.5 mg/ml o' the anti-TNFa antibody, 	10 mM 

histidine, 	5 mg/m1 trehalose, 	10 mg/ml 

isoleuci,-, 	0.01% 	(%w/v) 	PS-80; 	or 

i. 65 mg/, 	of the anti-TNFa antibody, 	10 mM 

hist i dine, 	55mg/m1 sucrose, 	0.01% 	(%w/v) 	PS-80, 

whet-in the formulations shown in a-i are dispersed 

in a 	.n-aqueous vehicle comprising ethyl oleate. 

he suspension formulation of claim 18, wherein the 

a,  i-TNFa antibody is of IgGl/k type. 

A method of reducing an injection force to about 45 

Newton 	(N) 	or less of a formulation containing .50 

mg/ml of anti-TNFa antibody in a vehicle comprising a 

hydrophobic agent, comprising: 
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a. adding at least 28% by volume of a viscosity 

reducing agent into the vehicle comprising a 

hydrophobic agent; or 

b. utilizing protein particles having particle s 	e 

between about 2 gm - 13 gm to prepare the 

formulation, 

wherein the injection force is measured 	sing a 1 

ml rigid needle shield glass syringe 	-wing a 0.25 

inch inside diameter, 	equipped with = 0.5 inch 26 

1-1 gauge needle at a 250 mm/min in -ction speed. 

21. 	The method of claim 20, 	wherein 	e anti-TNFa 

antibody has a light chain variablc. region 	(VL) 	of SEQ 

ID NO: 	6 and a heavy chain varia..e region 	(VH) 	of SEQ 

ID NOs: 	1 or 2, 	or a VL of SEQ .D NO: 	7 and a VH of SEQ 

ID NOs: 	3, 	4, 	or 	5. 

22. 	The method of claim 21 	wherein the anti-TNFa 

antibody is of IgGl/k tiff-. 

23. 	A method of making 2 non-aqueous high concentration 

suspension formulatif 	of a an anti-TNFa antibody having 

a light chain vari.•le region 	(VL) 	of SEQ ID NO: 	6 and a 

heavy chain vari •le region 	(VH) 	of SEQ ID NOs: 	1 or 2, 

or a VL of SEQ 	D NO: 	7 and a VH of SEQ ID NOs: 3, 	4, 	or 

5, 	comprisin 

a. proving the anti-TNFa antibody; 

b. pr. iding a hydrophobic agent; 

c. , oviding a viscosity reducing agent; 

• mixing the hydrophobic agent and the viscosity 

reducing agent to form a vehicle; and 

e. adding the anti-TNFa antibody into the vehicle 

formed in step d at a concentration of equal to or 

more than 50 mg/mL. 

24. 	The method of claim 23, wherein the anti-TNFa 

antibody is of IgGl/k type. 
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The invention claimed is: 
1. A. non-aqueous high concentration suspension formula-

tion, consisting of: 
a. a vehicle, consisting of sesame oil as a hydrophobic 

agent and ethyl oleate as a viscosity-reducing agent; and 
b. an antibody formulated with an excipient. 
2. The formulation of claim 1, wherein. the antibody is an 

anti-TNFa antibody. 
3. The formulation of claim 1, wherein the amount of the 

viscosity-reducing agent in the vehicle is between 0.2%-95% 
by volume (% v/v) of the vehicle. 

4. The formulation of claim 2, wherein the anti-TNFa 
antibody is present at about 0.5%, 1%, 5%, 10%, 20%, 30%, 
40%, 50% or 60% by weight (% w/w) of the formulation. 

5. The formulation of claim 2, wherein the anti-INFa 
antibody is spray dried or lyophilized. 

6. The formulation of claim 2, wherein the anti-TNFa 
antibody comprises a light chain variable region (VL) of SEQ 
ID NO: 6 and a heavy chain variable region (VH) of SEQ ID 
NOs: I or 2, or a VL of SEQ ID NO: 7 and a VH of SEQ ID 
NOs: 3, 4, or 5. 

7. The formulation of claim 6, wherein the anti-TNFa 
antibody is of IgGl/k type. 

8. The formulation of claim 1, wherein the injection force 
of the formulation is equal to or less than 45 Newton (N), 
wherein the injection force is measured using a 1 mL rigid 

having 	0.25 inch needle shield glass syringe 	a 	inside diam- 
eter, equipped with a 0.5 inch 261/2  gauge needle at a 250 
mm/min injection speed. 

9. The formulation of claim 2 which is stable at 40° C. for 
at least one month. 

10. The formulation of claim 2, wherein the excipient is a 
carbohydrate, an amino acid, a buffer, or a non-ionic surfac-
tant. 

11. The formulation of claim 10, wherein the carbohydrate 
is sucrose, trebalose, mannitol or sorbitol, the amino acid is 
histidine, isoleucine, methionine, glycine, arginin.  e or lysine, 
the buffer is a histidine buffer or a citrate buffer, and the 
non-ionic surfactant is PS-80. 

12. The formulation of claim 10, wherein the weight ratio 
(w/w) of the carbohydrate to the anti-TNPa antibody is 
between about 0.3 or about 1-2, the weight ratio of the amino 
a ci d to the anti-TNFa antibody i s between about 0-2 or about 
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03-1.8, the histidine buffer concentration is about 0-40 rail 
or about 5-10 mM, the citrate buffer concentration is about 
0-10 mM or about 5-10 mM, and the non-ionic detergent is 
present at about 0%43.5% (% w/v) or about 0.01-0.1% (% 
w/v). 

13. A suspension formulation consisting of a particle for-
mulation of anti-TNEct antibody having a light chain variable 
region (VL) of SEQ ID NO: 6 and a heavy chain variable 
region (VH) of SEQ ID NOs: 1 or 2, or a VL of SEQ ID NO: 
7 and a VH of SEQ ID NOs: 3, 4, or 5, consisting of 

a. 32.5 mg/mL of the anti-TMFa antibody, 10 mM histi-
dine, 27.5 mg/mL sucrose, 0.01% (% w/v) PS-80; 

b. 16.25 mg/ml, of the anti-TM'« antibody, 10 mM histi-
dine, 273 mg/mL sucrose, 0.01% (% w/v) PS-80; 

c. 32.5 mg/mL of the anti-TNFa antibody, 10 mM citrate, 
27.5 mg/mL sucrose, 0.01% (% w/v) PS-80; 

d. 32.5 mg/ml of the anti-TNFa antibody, 10 mM histidine, 
55 mg/ml sucrose, 10 mg/m1 isoleucine, 0.01% (% w/v) 
PS-80; 

e. 32.5 mg/ml of the anti-TNFo. antibody, 10 mM histidine, 
65 mg/ml sucrose, 0.01% (% w/v) PS-80; 

I 32.5 mg/ml of the anti-TNFa antibody, 5 rni.VI histidine, 
5 mM citrate, 65 mg/m1 sucrose, 0.01% (% w/v) PS-80; 

g. 32.5 mg/ml of the anti-TN% antibo dy, 10 mM histidine, 
5 mg/m1 sucrose, 22.5 mg/mL mannitol, 0.01% (% w/v) 
PS-80; 

h. 32.5 mg/ral of the anti-TNFa antibody, 10 rnM histidine, 
55 mg/ml trehalose, 10 mg/m1 isoleucine, 0.01% (% 
w/v) PS-80; or 

1.65 mg/nil of the anti-TNFa antibody, 10 mIvl histidine, 
55 mg/ml sucrose, 0.01% PS-80, 
wherein the formulations shown in a-i are dispersed in a 

non-aqueous vehicle consisting of sesame oil and 
ethyl oleate, whereinthe amount of ethyl oleate inthe 
vehicle is between 0.2%-95% by volume (% v/v) of 
the non-aqueous vehicle. 

14, The suspension formulation of claim 13, wherein the 
amodnt of ethyl oleate in the vehicle is 5%, 10%, 15%, 30% 
or 50% (% v/v) of the non-aqueous vehicle. 

15. The suspension formulation of claim 13, wherein the 
anti-TNEct antibody is of IgGI/k type. 
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