
delivery, particularly subcutaneous administration of the antibody through, for example, 

self-injection. The formulations of the invention are established, at least in part, on the 

surprising finding that a therapeutic protein (e.g., an anti-TNF-alpha antibody, or 

antigen-binding portion thereof), can remain soluble at a high protein concentration 

5 (e.g., at least about 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 96, 100, 105, 110 mg/ml, or 

more) and maintain a viscosity suitable for injection (e.g., subcutaneous administration). 

The formulation of the present invention is further surprising, in that the formulation 

does not contain a buffer or a salt, yet has a high concentration of antibody. Notably, the 

formulation of the invention reduces pain associated with injection in a patient by at 

10 least about 50% (e.g., at least about 60%, 65%, 70%, 75%, 80%, 85%, 90% or more) 

when compared to injecting an otherwise identical formulation comprising at least one 

salt and/or at least one buffer. 
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CDR2 domain comprising the amino acid sequence of SEQ iE 

and a CDR1 domain comprising the amino acid sequence of SEQ 



comprises a heavy chain variable region (HCVR) having a CDR3 

domain comprising the amino acid sequence of SEQ ID NO: 4, a 

CDR2 domain comprising the amino acid sequence of SEQ ID NQ: 6, 

and a CDR1 domain comprising the amino acid sequence of SEQ ID 

NO: 8; 

(3) less than 50 mo/ml of mannitol or sorbitol: 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt, and 

10 wherein injection of the formulation reduces pain associated with the 

injection in a human subject by at least about 50% when compared to 

injection of an otherwise identical formulation that comprises a salt and/or a 

buffer. 

In one aspect, there is provided a liquid aqueous formulation consisting 

15 essentially of: 

(1) more than 50 mg/rni of an isolated human anti-TNF« antibody 

comprising a Sight chain variable region (LCVR) having a CDR3 

domain comprising the amino acid sequence of SEQ ID NO: 3, a 

CDR2 domain comprising the amino acid sequence of SEQ ID NO: 5, 

20 and a CDR1 domain comprising the amino acid sequence of SEQ ID 

NQ: 7: and comprises a heavy chain variable region (HCVR) having 

a CDR3 domain comprising the amino acid sequence of SEQ ID NO: 

4, a CDR2 domain comprising the amino acid seguence of SEQ ID 

NO: 6: 

25 

(3) less than 50 mq/mi of mannitiol or sorbitol. 

wherein the formulation has a pH of 4.7 to 5.7, and wherein injection 

of the formulation into a human subject results in a Pain Visual Analog Scale 

(VAS) score of less than 1.0. 

30 In one aspect, there is provided a liquid aqueous formulation comprising: 

(1) an isolated human anti-TNFa antibody comprising a light chain 

variable region (LCVR) having a CDR3 domain comprising the amino 

acid seguence of SEQ ID NO: 3, a CDR2 domain comprising the 

amino acid sequence of SEQ iP NO: 5. and a CDR1 domain 

35 comprising the amino acid sequence of SEQ ID NO: 7: and 

comprises a heavy chain variable region (HCVR) having a CDR3 



domain comprising the amino acid sequence of SEQ ID NO: 4, a 

CDR2 domain comprising the amino acid sequence of SEP ID NO: 6; 

(2) a polvsorbate: and, 

(3) less than 50 mq/ml of mannitol or sorbitol, 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt, and wherein the formuiation is stable up to about 30°C for at 

least 6 days. 

In one aspect, there is provided a liquid aqueous formuiation consisting 

essentially of 

(1) a concentration of 90-110 mq/ml of an isolated human anti-TNFa 

antibody, having a light chain variable region (LCVR) having a CDR3 

domain comprising the amino acid sequence of SEQ ID NQ: 3, a 

CDR2 domain comprising the amino acid sequence of SEQ ID NO: 5, 

and a CDR1 domain comprising the amino acid sequence of SEQ iD 

NO: 7: and having a heavy chain variable region (HCVR) having a 

CDR3 domain comprising the amino acid sequence of SEQ ID NQ: 4, 

a CDR2 domain comprising the amino acid sequence of SEQ ID NO: 

6, and a CDR1 domain comprising the amino acid sequence of SEQ. 

ID NO: 8: 

(2) a polvsorbate: and. 

(3) about 38-46 mq/mi of mannitol. 

wherein the formulation has a pH of 4.7 to 5.7. 

In one aspect, there is provided a Siouid aqueous formuiation comprising: 

(1) an isolated human anti-TNFa antibody comprising a light chain 

variable region (LCVR) having a CDR3 domain comprising the amino 

acid seguence of SEQ ID NQ: 3, a CDR2 domain comprising the 

amino acid sequence of SEQ ID NQ: 5. and a CDR1 domain 

comprising the amino acid sequence of SEQ ID NQ: 7: and 

comprises a heavy chain variable region (HCVR) having a CDR3 

domain comprising the amino acid sequence of SEQ ID NQ: 4, a 

CDR2 domain comprising the amino acid seguence of SEQ ID NO: 6: 

(2) poiysorbate-80: and, 

(3) less than 50 mq/mi of mannitol, 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt, and wherein the formulation has a characteristic selected 

from the group consisting of: 



a) a conductivity of less than about 2 mS/cm; 

b) a hvdrodynamic diameter (Dh) which is at least about 50% less than 

the Dh of the protein in a buffered solution at a given concentration; and 

c) a hvdrodynamic diameter (Dh) of less than about 4 nm. 

In one aspect, there is provided the use of the formulation as defined above in 

the manufacture of a medicament for the treatment of a disorder associated with 

detrimental TNFa activity in a patient, wherein said medicament is to be administered to 

the patient. 

In one aspect, there is provided the use of a formulation comprising an isolated 

human anti-TNFa antibody in the manufacture of a medicament to be subcutaneousiv 

administered to a patient, such that injection pain is reduced upon administration, 

wherein the formulation comprises more than 50 mq/ml of 

adalimumab; polvsorbate-80; and less than 50 mq/ml of mannitoi. 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt-

In one aspect, there is provided a liquid aqueous formulation comprising; 

(1) 100 mq/ml of adalimumab; 

(2) 1.0 mg/ml of polvsorbate-80: and. 

(3) 42 mq/ml of mannitol; 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt and wherein injection of the formulation info a human subject 

results in a Pain Visual Analog Scale (VAS) score of less than 1.0. 

in one aspect, there is provided a liquid aqueous formulation comprising: 

(1) 100 mq/ml of adalimumab; 

(2) 1.0 mq/'ml of polvsorbate-80; and, 

(3) 42 mq/ml of mannitol; 

wherein the formuiation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt, and 

wherein injection of the formulation reduces pain associated with the 

injection in a human subject by at least about 50% when compared to 

injection of an otherwise identical formulation that comprises a salt and/or a 

buffer. 

In one aspect, there is provided a liquid aqueous formulation comprising: 

(1) 100 mq/ml of adalimumab; 
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(2) 1,0 mq/mi of polvsorbate-80; and. 

(3) 42 mq/ml of mannitol; 

wherein the formulation has a pH of 4.7 to 5.7, and wherein the formulation 

is stable up to about 30°C for at least 6 days. 

In one aspect, there is provided a liquid aqueous formulation comprising: 

(1) 100 mq/mi of adalimumab; 

(2) 1.0 mo/ml of polysorbate-80; and, 

(3) 42 mq/'mt of mannitol; 

wherein the formuiation has a pH of 4.7 to 5.7, and wherein the 

formulation has a characteristic selected from the group consisting of: 

a) a conductivity of less than about 2 mS/cm; 

b) a hvdrodynamic diameter (Dh) which is at least about 50% 

less than the Ph of the protein in a buffered solution at a given 

concentration; and 

c) a hvdrodynamic diameter (Dh) of less than about 4 nm. 

In one aspect, there is provided a liquid aqueous formulation consisting 

essentially of: 

(1) 100 mq/ml of adalimumab; 

(2) 1.0 mo/ml of polvsorbate-80; and 

(3) 42 mq/ml of mannitol. 

in one aspect, there is provided the use of the formulation as defined above in 

the manufacture of a medicament for the treatment of a disorder associated with 

detrimental TNFa activity in a patient, wherein said medicament is to be administered to 

the patient. 

In one aspect, there is provided the use of a formulation comprising an isolated 

human anti-TNFa antibody in the manufacture of a medicament to be subcutaneousiv 

administered to a patient, such that injection pain is reduced upon administration, 

wherein the formulation comprises 100 mq/mi of adalimumab; 1.0 

mq/mi of polysorbate-80; and 42 mq/ml of mannitol, 

wherein the formuiation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt. 

Thus, in one aspect, the invention provides a liquid aqueous formulation 

comprising an anti-TNFa antibody, or antigen-binding portion thereof; a surfactant; and, 

3d 



a polyol; wherein the formulation does not contain a buffer or a salt, and reduces pain 

associated with injection in a patient by at least about 50% {e.g., at least about 60%, 

65%), 70%, 75%, 80%, 85%>, 90% or more) when compared to injecting an otherwise 

identical formulation comprising at least one salt and/or at least one buffer. 

In another aspect, the invention provides a liquid aqueous formulation 

comprising an isolated human anti-TNFa antibody, or an antigen-binding portion 

thereof, a surfactant, and less than 50 mg/niL of a polyol, wherein injection of the 

formulation into a human subject results in a Pain Visual Analog Scale (VAS) score of 

less than 1.0. In one embodiment, the invention provides a liquid aqueous formulation 

consisting essentially of an isolated human anti-TNFa antibody, or an antigen-binding 

portion thereof, a surfactant, and less than 50 mg/mL of a polyol, wherein injection of 

the formulation into a human subject results in a Pain Visual Analog Scale (VAS) score 

of less than 1.0. In one embodim ent, the VAS scale is from 0 (no pain) to 10 

(excruciating pain) 

In a further aspect, the invention provides a liquid aqueous formulation 

comprising an isolated human anti-TNFa antibody, or an antigen-binding portion 

thereof, a surfactant, and less than 50 mg/ml of a polyol, wherein the formulation does 

not contain a buffer and a salt, and wherein injection of the formulation reduces pain 



CLAIMS 

1. 

3. 

A liquid aqueous formulation comprising: 

(1) an isolated human anti-TNFa antibody comprising a light chain variable regron 

(LCVR) having a CDR3 domain.comprising the amino acid sequence of S^Q ID 

NO: 3» a CDR2 domain comprising the amino acid sequence of SEQ 10 NO: 5, 

and a CDR1 domain comprising the amino acid sequence of SEQ IQ/NO: 7; and 

comprises a heavy chain variable region (HCVR) having a JCDR3 domain 

comprising the amino acid sequence of SEQ ID NO: 4, A CDR2 domain 

comprising the amino acid sequence of SEQ ID NO: 6, a^d a CDR1 domain 

comprising the amino acid sequence of SEQ ID NO: 

(2) a polysorbate; and, 

(3) less than 50 mg/tnl of mannitol or sorbitol; 

wherein the formulation has a pH. of 4.7 to 5-7 arfd does not contain a buffer or a 

salt, and wherein injection of the formulation into jL human, subject results in a Pain 

Visual Analog Scale (V AS) score of less than 1.0. 

A liquid aqueous formulation comprising: 

(1) 

(2) 

(3) 

an isolated human anti-TNFa antibody comprising a light chain variable region 

(LCVR) having a CDR3 domain o&mprising the amino acid sequence of SEQ ID 

NO: 3, a CDR2 domain composing the amino acid sequence of SEQ ID "NO: 5. 

and a. CDR1 domain, comprising the amino acid sequence of SEQ ID NO: 7; and 

comprises a heavy chajai variable region (HCVR) having a CDR3 domain 

comprising the amingf acid sequence of SEQ ID NO: 4. a CDR2 domain 

comprising the am?no acid sequence of SEQ ID NO: 6, and a CDR1 domain 

comprising the amino acid sequence of SEQ ID NO: 8; 

a polysorbate/and, 

ma'ml. of mannitol or sorbitol; 

whereu/the formulation has a pH of 4.7 to 5.7 and does not contain a buffer or a 

with the injection in 

injection of an otherwise 

ierein injection of the formulation reduces 

fn subject by at least about 50% when compared 

formulation that comprises a salt and/or a buffer. 

'liquid aqueous formuiation consisting essentially of: 

more than 50 rng/ml of an isolated human anti-TNFa antibody-comprising, a light 

chain variable region (LCVR) having a CDR3 domain comprising the amino 
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sequence of SEQ ID NO: 3, a CDR2 domain comprising the amino acid sequersc 

of SEQ ID NO: 5, and a CDRI domain comprising , the amino acid sequence 

SEQ ID NO: 7; and. comprises a heavy chain variable region (HCVR) haying a 

CDR3 domain comprising the amino acid sequence of SEQ ID NO: 4,/ CDR2 

domain comprising the amino acid sequence.of SEQ ID NO: 6; 

(2) a polysorbate; and, 

(3) less than 50 mg/m.1 of mannitiol or sorbitol, 

wherein the formulation has a pH of 4.7 to 5.7, and wherein injection of the 

formulation into a human subject results in a Pain Visual Analog ;aie ("VAS") score of 

less than 1.0. 

The formulation of claim 2, wherein 

using a Pain Visual Analog Scale 

5. The formulation of claim. 2, wherein the otherwise 

citrate phosphate buffer and sodium chloride. 

6. A liquid aqueous formulation comprising: 

(1) an isolated human anti-1'.Ni-a aatibodv comprising a li 

having a CDR3 domain comprising the amino acid sequence 

a CDR2 domain comprising the amino 

and a CDK1 domain comprising the amino acid sequence of SEQ ID NO: 

comprises a heavy main variable region (HCVR) having a CDR3 

7: and 

(3) 

comprising the aijfmo acid sequence 

comprising the amino acid sequence of SEQ 

a polysorbatey&nd, 

less than 5p4ng/ml of mannitol or sorbitol, 

wherein ma formulation has a pH of 4.7 to 5.7 

f: 4. a 

salt, and 

The forum 

days. 

does not contain a buffer or a 

wher/m the formulation is stable up to about 30°C for at least 6 days. 

if claim 6, wherein the formulation is stable up to about 3(>°C for 10 

Thar formulation of claim 6, whereit 

ivs, 

up to about 
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9. The formulation of any one of claims 1-8, comprising about 38-46 mg/ml of mannitol. / 

10. The formulation of any one of claims 1-9, wherein the polysorbate is polysorbate/0. 

11. The formulation of any one of claims 1-9, wherein the concentration of /olysorbate is 

aboutO.l to 1.5. / 

12. The formulation of any one of claims 1-11, wherein the concentration of the anti-TNFa 

antibody is 95-3 05 mg/ml. / 

13. The formulation of any one of claims 1-12, wherein tne antibody has a light chain 

variable region (LCVR) comprising the amino acid sequence of SEQ ID NO: 1 and a 

heavy chain variable region (HCVR) comprising tile amino acid sequence of SEQ ID 

NO: 2. / 

14. The formulation of any one of claims 1^2, wherein the antibody is adalimumab or 

golimumab, or a biosimilar thereof. / 

15. A. liquid aqueous formulation consisting essentially of 

(1) a concentration of 90^/l0 mg/ml of an. isolated human anti-TNFa antibody, 

having a light chain/ariable region (LCVR) having a CDR3 domain comprising 

the amino acid sequence of SEQ ID NO: 3, a CDR2 domain comprising the 

amino acid sequence of SEQ ID NO: 5, and a CDRI domain comprising the 

amino acid sequence of SEQ ID NO: 7; and having a heavy chain variable region 

(HCVR)paving a CDR3 domain comprising the amino acid sequence of SEQ ID 

NO: 4/a CDR2 domain comprising the amino acid sequence of SEQ ID NO: 6, 

andra CDRI domain comprising the amino acid sequence of SEQ ID NO: 8; 

(2) ^polvsorbate; and, 

(3) / about 38-46 mg/ml of mannitol, 

/ wherein the formulation has a pH of 4.7 to 5.7. 

16. / The formulation of any one of claims 1-15 comprising about 30-90 mg of the antibody. 
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17. A liquid aqueous formulation comprising: / 
(1) an isolated human anti-TNFa antibody comprising a light chain variable region 

(LCVR) having a CDR3 domain comprising the amino acid sequence of SBQ ID 

NO: 3, a CDR2 domain comprising the amino acid sequence of SEQ ID/NO: 5, 

and a CDRI domain comprising the amino acid sequence of SEQ IDJNO: 7; and 

comprises a heavy chain variable region (HCVR) having a GDR3 domain 

comprising the amino acid sequence of SEQ ID NO: 4, a/CDR2 domain 

comprising the amino acid sequence of SEQ ID NO: 6; / 

(2) polysorbate-80; and, / 
(3) less than 50 mg/ml of mannitiol, / 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a buffer or a 

salt, and wherein the formulation has a characteristic selec^d from the group consisting 

of: / 

a) a conductivity of less than about 2 mS/cm; / 

b) a hydrodynamic diameter (Dh) which is at l/ast about 50% less than the Dh of the 

protein in a buffered solution at a given concentration; and 

c) a hydrodynamic diameter (Dh) of less Mian about 4 ran. 

18. Use of the formulation of any one of claims 1-17 in the manufacture of a medicament for 

• the treatment of a disorder associated with detrimental TNFa activity in a patient, 

wherein said medicament is to be/dmiriistered to the patient. 

19. The use of claim 18, wherei/ the disorder is selected from the group consisting of 

rheumatoid arthritis, Crohn/s disease, psoriatic arthritis, psoriasis, juvenile idiopathic 

arthritis, ankylosing spondylitis, ulcerative colitis, and hidradenitis suppurativa. 

20. The use of claim 18< wherein the formulation is administered to the patient 

according to a periodicity selected from the group consisting of weekly, biweekly, every 

three weeks, add monthly. 

21. The use m claim 20 wherein the administration is sell-administration. 
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22. Use of a formulation comprising an isolated human. anti-TNFa antibody in tMe 

manufacture of a medicament to be subcutaneously administered to a patient, sucl/that 

injection pain is reduced, upon administration., / 

wherein the formulation comprises more than 50 mg/ml of adalimumab; 

polysorbate-80; and less than 50 mg/ml of mannitol, / 

wherein, the formulation has a pB of 4.7 to 5.7 and does not contain a buffer or a 

salt. / 

23. The use of claim 22, wherein the injection pain is determined to be less than 1.0 

according to a Pain Visual Analog Scale (VAS). / 

24. The useof claim 22 or 23, wherein the concentration ofpolysorbate is about 0.1 to 1.5. 

25. The use of any one of claims 22-24, wherein the/formulation comprises more than 75 

mg/ml of the antibody. / 

26. The use of any one of claims 22-25, wher^rn the formulation comprises 38-46 mg/ml of 

mannitol. / 
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CLAIMS: 

1. A liquid aqueous formulation comprising: 

(1) an isolated human anti-TNFa antibody comprising a light chain 

variable region (LCVR) having a CDR3 domain comprising the amino 

acid sequence of SEQ ID NO: 3, a CDR2 domain comprising the 
amino acid sequence of SEQ ID NO: 5, and a CDR1 domain 

comprising the amino acid sequence of SEQ ID NO: 7; and 

comprises a heavy chain variable region (HCVR) having a CDR3 

domain comprising the amino acid sequence of SEQ ID NO: 4, a 

CDR2 domain comprising the amino acid sequence of SEQ ID NO: 6, 

and a CDR1 domain comprising the amino acid sequence of SEQ ID 

NO: 8; 

(2) a polysorbate; and, 

(3) less than 50 mg/ml of mannitol or sorbitol; 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt, and wherein injection of the formulation into a human subject 

results in a Pain Visual Analog Scale (VAS) score of less than 1.0. 

2. A liquid aqueous formulation comprising: 

(1) an isolated human anti-TNFa antibody comprising a light chain 

variable region (LCVR) having a CDR3 domain comprising the amino 

acid sequence of SEQ ID NO: 3, a CDR2 domain comprising the 

amino acid sequence of SEQ ID NO: 5, and a CDR1 domain 

comprising the amino acid sequence of SEQ ID NO: 7; and 

comprises a heavy chain variable region (HCVR) having a CDR3 

domain comprising the amino acid sequence of SEQ ID NO: 4, a 

CDR2 domain comprising the amino acid sequence of SEQ ID NO: 6, 

and a CDR1 domain comprising the amino acid sequence of SEQ ID 

NO: 8; 

(2) a polysorbate; and, 

(3) less than 50 mg/ml of mannitol or sorbitol; 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt, and 
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wherein injection of the formuiation reduces pain associated with the 

injection in a human subject by at least about 50% when compared to 

injection of an otherwise identical formuiation that comprises a salt and/or a 

buffer. 

3. A liquid aqueous formulation consisting essentially of: 

(1) more than 50 mg/ml of an isolated human anti-TNFa antibody 

comprising a light chain variable region (LCVR) having a CDR3 

domain comprising the amino acid sequence of SEQ ID NO: 3, a 

CDR2 domain comprising the amino acid sequence of SEQ ID NO: 5, 

and a CDR1 domain comprising the amino acid sequence of SEQ ID 

NO: 7; and comprises a heavy chain variable region (HCVR) having 

a CDR3 domain comprising the amino acid sequence of SEQ ID NO: 

4, a CDR2 domain comprising the amino acid sequence of SEQ ID 

NO: 6; 

(2) a polysorbate; and, 

(3) less than 50 mg/ml of mannitiol or sorbitol, 

wherein the formulation has a pH of 4.7 to 5.7, and wherein injection 

of the formuiation into a human subject results in a Pain Visual Analog Scale 

(VAS) score of less than 1.0. 

4. The formulation of claim 2, wherein the pain associated with the injection is 
assessed using a Pain Visual Analog Scale (VAS). 

5. The formulation of claim 2, wherein the otherwise identical formulation 

comprises a citrate phosphate buffer and sodium chloride. 

6. A liquid aqueous formulation comprising: 

(1) an isolated human anti-TNFa antibody comprising a light chain 

variable region (LCVR) having a CDR3 domain comprising the amino 

acid sequence of SEQ ID NO: 3, a CDR2 domain comprising the 

amino acid sequence of SEQ ID NO: 5, and a CDR1 domain 

comprising the amino acid sequence of SEQ ID NO: 7; and 

comprises a heavy chain variable region (HCVR) having a CDR3 
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domain comprising the amino acid sequence of SEQ ID NO: 4, a 

CDR2 domain comprising the amino acid sequence of SEQ SD NO: 6; 
(2) a poiysorbate; and, 

(3) less than 50 mg/ml of mannitol or sorbitol, 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt, and wherein the formulation is stable up to about 30°C for at 

least 6 days. 

7. The formuiation of claim 6, wherein the formulation is stable up to about 
30°Cfor 10 days. 

8. The formulation of claim 6, wherein the formulation is stable up to about 
30°C for 14 days. 

9. The formulation of any one of claims 1-8, comprising about 38-46 mg/ml of 

mannitol. 

10. The formulation of any one of claims 1-9, wherein the poiysorbate is 

polysorbate 80. 

11. The formulation of any one of claims 1-9, wherein the concentration of 

polysorbate is about 0.1 to 1.5. 

12. The formulation of any one of claims 1-11, wherein the concentration of the 

anti-TNFa antibody is 95-105 mg/ml. 

13. The formulation of any one of claims 1-12, wherein the antibody has a light 

chain variable region (LCVR) comprising the amino acid sequence of SEQ 

ID NO: 1 and a heavy chain variable region (HCVR) comprising the amino 
acid sequence of SEQ ID NO: 2. 

14. The formuiation of any one of claims 1-12, wherein the antibody is 

adalimumab or golimumab, or a biosimilar thereof. 
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15. A liquid aqueous formulation consisting essentially of 

(1) a concentration of 90-110 mg/m! of an isolated human anti-TNFa 

antibody, having a light chain variable region (LCVR) having a CDR3 

domain comprising the amino acid sequence of SEQ ID NO: 3, a 
CDR2 domain comprising the amino acid sequence of SEQ ID NO: 5, 

and a CDR1 domain comprising the amino acid sequence of SEQ ID 

NO: 7; and having a heavy chain variable region (HCVR) having a 

CDR3 domain comprising the amino acid sequence of SEQ ID NO: 4, 

a CDR2 domain comprising the amino acid sequence of SEQ ID NO: 

6, and a CDR1 domain comprising the amino acid sequence of SEQ 

ID NO: 8; 

(2) a polysorbate; and, 

(3) about 38-46 mg/ml of mannitol, 

wherein the formuiation has a pH of 4.7 to 5.7. 

16. The formulation of any one of claims 1-15 comprising about 30-90 mg of the 

antibody. 

17. A liquid aqueous formulation comprising: 

(1) an isolated human anti-TNFa antibody comprising a light chain 

variable region (LCVR) having a CDR3 domain comprising the amino 

acid sequence of SEQ ID NO: 3, a CDR2 domain comprising the 

amino acid sequence of SEQ ID NO: 5, and a CDR1 domain 

comprising the amino acid sequence of SEQ ID NO: 7; and 

comprises a heavy chain variable region (HCVR) having a CDR3 

domain comprising the amino acid sequence of SEQ ID NO: 4, a 

CDR2 domain comprising the amino acid sequence of SEQ ID NO: 6; 

(2) polysorbate-80; and, 

(3) less than 50 mg/ml of mannitol, 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt, and wherein the formulation has a characteristic selected 

from the group consisting of: 

a) a conductivity of less than about 2 mS/cm; 
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b) a hydrodynamic diameter (Dh) which is at least about 50% less than 

the Dh of the protein in a buffered solution at a given concentration; and 

c) a hydrodynamic diameter (Dh) of less than about 4 nm. 

18. Use of the formuiation of any one of claims 1-17 in the manufacture of a 

medicament for the treatment of a disorder associated with detrimental 

TNFa activity in a patient, wherein said medicament is to be administered to 

the patient. 

19. The use of claim 18, wherein the disorder is selected from the group 

consisting of rheumatoid arthritis, Crohn's disease, psoriatic arthritis, 

psoriasis, juvenile idiopathic arthritis, ankylosing spondylitis, ulcerative 

colitis, and hidradenitis suppurativa. 

20. The use of claim 18, wherein the formulation is administered to the patient 

according to a periodicity selected from the group consisting of weekly, 

brweekly, every three weeks, and monthly. 

21. The use of claim 20 wherein the administration is self-administration. 

22. Use of a formulation comprising an isolated human anti-TNFa antibody in 

the manufacture of a medicament to be subcutaneously administered to a 

patient, such that injection pain is reduced upon administration, 

wherein the formuiation comprises more than 50 mg/ml of 

adalimumab; polysorbate-80; and less than 50 mg/ml of mannitol, 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt. 

23. The use of claim 22, wherein the injection pain is determined to be less than 

1.0 according to a Pain Visual Analog Scale (VAS). 
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24. The use_of claim 22 or 23, wherein the concentration of polysorbate is about 

0.1 to 1.5. 

25. The use of any one of claims 22-24, wherein the formulation comprises more 
than 75 mg/ml of the antibody. 

26. A liquid aqueous formulation comprising: 

(1) 100 mg/ml of adalimumab; 

(2) 1.0 mg/ml of polysorbate-80; and, 

(3) 42 mg/ml of mannitol; 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt, and wherein injection of the formulation into a human subject 

results in a Pain Visual Analog Scale (VAS) score of iess than 1.0. 

27. A liquid aqueous formuiation comprising: 

(1) 100 mg/ml of adalimumab; 

(2) 1.0 mg/ml of poiysorbate-80; and, 

(3) 42 mg/ml of mannitol; 

wherein the formuiation has a pH of 4.7 to 5.7 and does not contain a 
buffer or a salt, and 

wherein injection of the formulation reduces pain associated with the 

injection in a human subject by at least about 50% when compared to 

injection of an otherwise identical formulation that comprises a salt and/or a 

buffer. 

28. The formulation of claim 27, wherein the otherwise identical formulation 

comprises a citrate phosphate buffer and sodium chloride. 

29. A liquid aqueous formulation comprising: 

(1) 100 mg/ml of adalimumab; 

(2) 1.0 mg/ml of polysorbate-80; and, 

(3) 42 mg/ml of mannitol; 

wherein the formulation has a pH of 4.7 to 5.7, and wherein the formulation 
is stable up to about 30°C for at least 6 days. 
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30. The formulation of claim 29, wherein the formuiation is stabie up to about 
30°C for 10 days. 

31. A liquid aqueous formulation comprising: 

(1) 100 mg/ml of adalimumab; 

(2) 1.0 mg/mi of polysorbate-80; and, 

(3) 42 mg/ml of mannitol; 

wherein the formulation has a pH of 4.7 to 5.7, and wherein the 

formulation has a characteristic selected from the group consisting of: 

a) a conductivity of less than about 2 mS/cm; 

b) a hydrodynamic diameter (Dh) which is at least about 50% 

less than the Dh of the protein in a buffered solution at a given 

concentration; and 
c) a hydrodynamic diameter (Dh) of less than about 4 nm. 

32. A liquid aqueous formulation consisting essentially of: 

(1) 100 mg/ml of adalimumab; 

(2) 1.0 mg/ml of poiysorbate-80; and 

(3) 42 mg/ml of mannitol. 

33. Use of the formuiation of any one of claims 26-32 in the manufacture of a 

medicament for the treatment of a disorder associated with detrimental 

TNFa activity in a patient, wherein said medicament is to be administered to 

the patient. 

34. The use of claim 33, wherein the disorder is selected from the group 

consisting of rheumatoid arthritis, Crohn's disease, psoriatic arthritis, 

psoriasis, juvenile idiopathic arthritis, ankylosing spondylitis, ulcerative 

colitis, and hidradenitis suppurativa. 
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35. The use of claim 33, wherein the formulation is administered to the patient 

according to a periodicity selected from the group consisting of weekly, 

biweekly, every three weeks, and monthly. 

36. The use of claim 35 wherein the administration is self-administration. 

37. Use of a formulation comprising an isolated human anti-TNFa antibody in 

the manufacture of a medicament to be subcutaneously administered to a 

patient, such that injection pain is reduced upon administration, 

wherein the formulation comprises 100 mg/ml of adalimumab; 1.0 

mg/ml of polysorbate-80; and 42 mg/ml of mannitol, 

wherein the formulation has a pH of 4.7 to 5.7 and does not contain a 

buffer or a salt. 

38. The use of claim 37, wherein the injection pain is determined to be less than 

1.0 according to a Pain Visual Analog Scale (VAS). 

39. The use of claim 37, wherein the disorder is selected from the group 

consisting of rheumatoid arthritis, Crohn's disease, psoriatic arthritis, 

psoriasis, juvenile idiopathic arthritis, ankylosing spondylitis, ulcerative 

colitis, and hidradenitis suppurativa. 

40. The use of claim 37, wherein the formulation is administered to the patient 

according to a periodicity selected from the group consisting of weekly, 

biweekly, every three weeks, and monthly. 

41. The use of claim 40 wherein the administration is self-administration. 
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