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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, or modified #om

SEQ ID NO: §;
2 a polysorbate; and,
(3)  about 38-46 mg/ml of mannitol.

10 21.  The formulation of any one of claims 1-20, comprising about 30-90 mg of the

antibody, or antigen binding portion thereof.

22.  Aliquid aqueous formulation comprising:
@) an isolated human anti-TNFa antibgy, or an antigen-binding portion
thereof;
15 2) a surfactant; and,
(3)  less than 50 mg/ml of a po}§ol;

wherein the formulation has a#haracteristic selected from the group consisting

of:
a) a conductivity ¢f less than about 2 mS/cni;
20 b) a hydrodyndmic diameter (Dy) which is at least about 50% less than the

23. A pre-fifled syringe or autoinjector device, comprising the formulation of any

one ¢f claims 1-22.

method of treating a disorder associated with detrimental TNFa, activity in a
patient, comprising administering to the patient the formulation of any one of

claims 1-22.

The method of claim 24, wherein the disorder is selected from the group

consisting of rheumatoid arthritis, Crohn’s disease, psoriatic arthritis, psoriasis,
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Juvenile idiopathic arthritis, ankylosing spondylitis, ulcerative colitis, and

hidradenitis suppurativa,

26. The method of claim 24, wherein the formulation is administered to the subfect

according to a periodicity selected from the group consisting of weekly

biweekly, every three weeks, and monthly.
27. The method of claim 26 wherein the administration is self-admin#tration.
28. A method of administering an isolated human anti-TNFo, anfbody, or an

antigen-binding portion thereof, to a subject such that injgftion pain is reduced
upon administration, said method comprising subcutapéously administering to
the subject a formulation comprising the antibody, # antigen-binding portion
thereof, such that injection pain is reduced uponAdministration,
wherein the formulation comprises mgfe than 50 mg/ml of the antibody,

or antigen-binding portion thereof; a surfagtant; and less than 50 mg/ml of a
polyol.

29, The method of claim 28, wherein thg/injection pairi is determined to be less than
1.0 according to a Pain Visual Aphlog Scale (VAS).

30. The method of claim 28 or 29/wherein the surfactant is a polysorbéte.k

31.  The method of claim 28 9f/29, wherein the concentration of polysorbate is about
0.1toL.5.
32, The method of any ghe of claims 28-31, wherein the formulation comprises

more than 75 mg/ml of the antibody, or antigen-binding portion thereof.
33. The method of any one of claims 27-32, wherein the formulation comprises a

18 mannitol.

method of improving the bioavailability of an isolated human anti-TNF
antibody, or an antigen-binding portion thereof, in a human subject, said method
comprising administering a formulation comprising a surfactant and an effective
amount of the antibody, or antigen-binding portion thereof, to the subject such
that the bioavailability of the antibody, or antigen-binding portion thereof, is

improved, wherein the formulation does not contain a buffer, a polyol, or a salt.
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A method of improving the bioavailability of an isolated human anti-TNFq,
antibody, or an antigen-binding portion thereof, in a human subject, said meth
comprising administering a formulation comprising a surfactant and an effegive
amount of the antibody, or antigen-binding portion thereof, to the subjecyfuch
that the bioavailability of the antibody, or antigen-binding portion thegof, is
improved, wherein the formulation has a characteristic selected frgf the group

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

b) the antibody, or antigen-binding portion thereo
diameter (Dy,) which is at least about 50% less than tie Dy, of the protein in a

buffered solution at the given concentration; and

c) the antibody, or antigen-binding portjén thereof, has a hydrodynamic

diameter (Dy,) of less than about 4 nm.

The method of claim 36, wherein the ﬁbody, or antigen-binding portion

thereof, has a hydrodynamic diamegr (Dy) of less than about 2 nm.

The method of claim 36, whereji the conductivity of the formulation is less than

about 1 mS/cm.

The method of any one gf claims 35-38, wherein the effective amount of the

antibody, or antigen-pinding portion thereof, is 30-90 mg,

antiffody, or antigen-binding portion thereof, is an AUC.360 greater than 1300 pg

f=]

/hr / ml when subcutaneously injected into the human subject,
The method of any one of claims 34-41, wherein the surfactant is a polysorbate.
The method of claim 42, wherein the surfactant is polysorbate 80.

The method of claim 43, wherein the concentration of polysorbate 80 is about

0.1to 1.5.
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45. A method of improving the bioavailability of an isolated human anti-TNFq
antibody, or an antigen-binding portion thereof, in a subject, said method
comprising administering a formulation comprising a surfactant and an effectife
amount of the antibody, or antigen-binding portion thereof, to the subject syh

5 that the bioavailability of the antibody, or antigen-bindin g portion theregh, invthe

subject is improved at least 15% over a second formulation,
wherein the formulation does not contain a buffer, a polygh, or a salt, and
wherein the second formulation comprises a buffer, afolyol, and a salt.

46.  The method of claim 45, wherein the bioavailability of the antibody, or antigen-

10 binding portion thereof, is improved at least 30% overfhe second formulation.

47. The method of claim 45, wherein the bioavailabiliff of the antibody, or antigen-

binding portion thereof, is improved at least 404 over the second formulation.

48.  The method of claim 45, wherein the bioayilability is determined according to

either an AUC level or a Cmax.

15 49.  The method of claim 48, wherein th bioavailability is determined according to
either an AUCq.3¢p or an AUCq

50. The method of any one of clgfims 32-45, wherein the antibody, or antigen-

binding portion thereof, ig/selected from the group consisting of

(I)  anantibody, ofantigen binding portion thereof, that dissociates from
20 human TNFo with/A Kq of 1 x 10® M or less and has a ko rate constant of 1 x

107 57" or less, Jfoth determined by surface plasmon resonance;

(2) | an ghtibody, or antigen binding portion thereof, having the following
charactegstics:

dissociates from human TNFa with a ke rate constant of 1 x 107 s or
less, as determined by surface plasmon resonance;

has a light chain CDR3 domain comprising the ammo acid sequence of
SEQ ID NO: 3, or modified from SEQ ID NQO: 3 by a single alanine
substitution at position 1, 4, 5, 7 or 8 or by one to five conservative amino

acid substitutions at positions 1, 3, 4, 6, 7, 8 and/or 9; and
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54.

35.

56.

57.

58.

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, or modified fro
SEQ ID NO: 4 by a single alanine substitution at position 2, 3, 4, 5, 6/8,
9,10 or 11, a CDR2 domain comprising the amino acid sequence gf SEQ
ID NO: 6, and a CDR1 domain comprising the amino acid seqyénce of
SEQID NO: 8;

) an antibody, or antigen binding portion thereof, having #Zlight chain
variable region (LCVR) comprising the amino acid sequencof SEQ ID NO: 1
and a heavy chain variable region (HCVR) comprising th€ amino acid sequence
of SEQ ID NO: 2; and

5 adalimumab, or a biosimilar thereof; and
(6) golimumab, or a biosimilar thereof.

The formulation of any one of claims 51-#3, wherein the surfactant is

polysorbate 80.

A pre-filled syringe or autoinjectop/device, comprising the formulation of any

one of claims 53-54.

A method of treating a disgfder associated with detrimental TNFo, activity in a

patient, comprising adrpnistering to the patient the formulation of any one of
claims 51-53.

The method of gfaim 56, wherein the disorder is selected from the group
consisting of#heumatoid arthritis, Crohn’s disease, psoriatic arthritis, psoriasis,
Jjuvenile igdopathic arthritis, ankylosing spondylitis, ulcerative colitis, and

hidradghitis suppurativa.

Th¢'method of claim 56, wherein the formulation is administered to the subject
ccording to a periodicity selected from the group consisting of weekly,

biweekly, every three weeks, and monthly.

The method of claim 58, wherein the administration is self-administration,
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23.

24.
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domain comprising the amino acid sequence of SEQ ID NO: 7; and
having a heavy chain variable region (HCVR) having a CDR3 domain
compfising the amino acid sequence of SEQ ID NO: 4, or modified from
SEQ ID NO: 4 by a single alanine substitution at position 2, 3, 4, 5, 6, 8,
9,10 or 11, a CDR2 domain comprising the amino acid sequence of SEQ
ID NO: 6, and a CDR1 domain comprising the amino acid sequence of
SEQIDNO:8; |

(2) a polysorbate; and, ’

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

The formulation of any one of claims 1-20, comprising about 30-90 mg of the

antibody, or antigen binding portion thereof.

A liquid aqueous formulation c'ompri»s'i.ng: ‘ |

(1) an isolated human aﬁti—TNFoc antibody, or an antigen-binding portion
thereof;

(2) ©  asurfactant; and,

(3)  less than 50 mg/ml of a polyol;

wherein the formulation has a characteristic selected from the group consisting

of:

a) . aconductivity of less than about 2 mS/cm;

| b) a hydrodynamic diameter (Dy) which is at least about 50% less than the ~

Dy, of the protein in a buffered solution at a given concentration; and
c) a hydrodynamic diameter (Dy) of less than about 4 nm.

A pre-filled syringe or autoinjector device, comprising the formulation of any

one of claims 1-22.

Use of the formulation of any one of claims 1-22 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.

The use of claim 24, wherein the disorder is selected from the group consisting

of rheumatoid arthritis, Crohn’s disease, psoriatic arthritis, psoriasis, juvenile -
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idiopathic arthritis, ankylosing spondylitis, ulcerative colitis, and hidradenitis

suppurativa.

The use of claim 24, 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.
The use of claim 26 wherein the administration 1s self-administration.

Use of a formulation comprising an isolated human anti-TNFo, antibody, or an
antigen-binding portion thereof, in the manufacture of a medicament to be
subcutaneously administered to a patient, such that injection paih is reduced
upon administration,

wherein the formulation comprises more than 50 mg/ml of the antibody,
or éntigen-binding portion thereof; a surfac;cant; and less than 50 mg/ml of a

polyol.

* The use of claim 28, wherein the injection pain is determined to be less than

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

The use of claim 28 or 29, wherein the surfactant is a polysorbate.

The use of claim 28 or 29, wherein the concentration of polysorbate is aboﬁt 0.1
to 1.5.

The use of any one of claims 28-31, wherein the formulation comprises

“more than 75 mg/ml of the antibody, or antigen-binding pdrtion thereof. -

The use of any one of claims 27-32, wherein the formulation comprises a
polyol which is mannitol.
The use of claim 33, wherein the formulation comprises 38-46 mg/ml of

mannitol.

Use of a formulation comprising a surfactant and an effective amount ofan
isolated human anti-TNFa éntibédy, or an énti gen-binding portion thereof, in the
manufacture of a medicament to be administered to a human subject, such that
the bioavailability of the antibody, or antigen-binding portion thereéf, is

improved, wherein the formulation does not contain a buffer, a polyol, or a salt.

Use of a formulation comprising a surfactant and an effective amount of an

isolated human anti-TNFa. antibody, or an antigen-binding portion thereof, in the

131



10

15

20

25

37.

38.

39.

40.

41.

- 42,
43.

44,

45.

~mg/ml.

manufacture of a medicament to be administered to a human subject, such that
the bioavailability of the antibody, or antigen-binding portion thereof, is
improved, wherein the formulation has a characteristic selected from the group

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

b) the antibody, or antigen-binding portion thereof, has a hydrodynamic
diameter (Dy) which is at least about 50% less than the Dh‘of the protein in a

buffered solution at the given concentraﬁon; and

c) the antibody, or antigen-binding portion thereof, has a hydrodynamic

diameter (Dy) of less than about 4 nm.

The use of claim 36, wherem the antibody, or anti gen—bmdmg portion thereof

has a hydrodynamic diameter (Dn) of less than about 2 nm.

The use of claim 36, wherein the conduct1v1ty of the formulation is less than

about 1 mS/cmv.

The use of any one of claims 35-38, wherein the effective amount of the

antlbody, or antigen-binding portion thereof, is 30-90 mg.

The use of any one of claims 35-38, wherein the concentration of the antibody, »

or antigen-binding portion thereof, in the pharmaceutical formulation is 90-110

The use of any one of claims 35-38, wherein the bioavailability of the antibody,
or antigen-binding portion thereof, is an AUCy.3¢ greater than 1300 pg * hr / ml

when subcutaneously injected into the human subject.

The use of any one of claims 34-41, wherein the surfactant is a polysorbate.

The use of claim 42, wherein the surfactant is polysorbate 80.

The use of claim 43, wherein the concentration of polysorbate 80 is about 0.1 to
1.5.

Use of a formulation comprising a surfactant and an effective amount of an -
isolated human anti-TNFo antibody, or an antigen-binding portion fhereof, in the

manufacture of a medicament to be administered to a subject, such that the
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bioavailability of the antibody, or antigen-binding portion thereof, in the subject

is improved at least 15% over a second formulation,
wherein the formulation does not contain a buffer, a polyol, or a salt, and
wherein the second formulation comprises a buffer, a polyol, and a salt.

The use of claim 45, wherein the bioavailability of the antibody, or antigen-

binding portion thereof, is improved at least 30% over the second formulation.

The use of claim 45, wherein the bioavailability of the antibody, or antigen-

binding portion thereof, is improved at least 40% over the second formulation.

The use of claim 45, wherein the bioavailability is determined according to either

an AUC level or a Cmax.

The use of claim 48, wherein the bjoa\}ai}ability is determined according to either

‘an AUCO_360 or an AUCO_1 344.

The use of any one of claims 32-45, wherein the antibody, or antigen-binding

portion thereof, is selected from the group consisting of

() an antibody, or antigen binding pértion thereof, that dissociates from
human TNFo. with a Kqof 1 x 10® M or less and has a ko rate constant of 1 x

107 s or less, both determined by surface plasmon resonance;

(2 an antibody, or antigen binding portion thereof, having the following

characteristics: -
(a) dissociates from human TNFa with a kograte constant of 1 x 103 7 or
less, as determined by surface plasmon resonance;
(b)  has alight chain CDR3 domain comprising the ammo acid sequence of
| SEQ ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine
- substitution at position 1, 4, 5, 7 or 8 or by one to five conservative amino

acid substitutions at positions 1, 3, 4, 6, 7, 8 and/or 9; and
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. medicament for the treatment of a disorder associated with detrimental TNFa,

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 5cid sequence of SEQ ID NO: 4, or mo‘diﬁed from
SEQ ID NO: 4 by a single alanine substitution at position 2, 3, 4, 5, 6, 8,

9,10 or 11, a CDR2 domain comprising the amino acid sequence of SEQ

ID NO: 6, and a CDR1 domain comprising the amino acid sequence of
-SEQIDNO: 8;

(4)  anantibody, or antigen binding portion thereof, having 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; and

(5)  adalimumab, or a biosiinilar thereof; and

(6)  golimumab, or a biosimilar thereof.

The formulation of any one of claims 51-53, wherein the surfactant is

polysorbate 80.

A pre-filled syringe or autoinjector device, comprising the formulation of any

one of claims 53-54.

Use of the formulation of any one of claims 51-53 in the manufacture of a
activity, wherein said medicament is to be administered to a patient. -

The use of claim 56, wherein the disorder is selected from the group consisting
of theumatoid arthritis, Crohn’s disease, psoriatic arthritis, psoriasis, juvenile

idiopathic arthritis, ankylosing spondylitis, ulcerative colitis, and hidradenitis

suppurativa.

The use of claim 56, wherein the medicament is administered to the patient
according to a periodicity selected from the group conéisting of weekly,

biweekly, every three weeks, and monthly.

The use of claim 58, wherein the administration is self-administration.
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