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CLAIMS

AT IS CLAIMED IS:

n aqueous, buffered pharmaceutical composition comprising adalimumab
and\a buffer, wherein (i) the composition is free or substantially free of a buffer
combiration that comprises both a citrate buffer and a phosphate buffer; and

(i) the coxnposition exhibits long term stability.

The compositipn of claim 1 comprising at least one buffer selected from the
group consisting\of histidine, succinate, phosphate, citrate, acetate, maleate
and ftartrate bufigrs, including combinations thereof, provided such
combinations do not igclude a combination of citrate buffer and phosphate

buffer.
The composition of claim 1 wherein the buffer comprises histidine.

The composition of claim 1 wherelq the buffer comprises succinate.

The composition of claim 1 wherein Yhe buffer comprises a combination of

succinate buffer and histidine buffer.

The composition of claim 2 free or substantially free of citrate buffer.

The composition of claim 6 in which the sole buffex present therein is either (i)
a histidine buffer; (i) a succinate buffer; or (iii} a buffég combination consisting

essentially of histidine buffer and succinate buffer.

The composition of claim 1 further comprising a stabilizer Sglected from the
group consisting of glycine, alanine, glutamate, arginine, mettonine, EDTA,
sodium chloride, sodium suifate, metal ions, and combinations thekeof.

The composition of claim 8 wherein the stabilizer comprises glycine.
The composition of claim 8 wherein the stabilizer comprises arginine.

The composition of claim 8 wherein the stabilizer comprises a combination of

glycine and arginine.
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22.

The composition of claim 1 further comprising a polyol selected from the
group consisting of mannitol, sorbitol and trehalose.

The composition of claim 1 further comprising a polysorbate or poloxamer

surfactant.
e composition of claim 1 free or substantially free of potyol.
The cymposition of claim 1 free or substantially free of surfactant.

The compygsition of claim 1 free or substantially free of both surfactant and

polyol.

The composition\of claim 1 comprising (i) a histidine buffer, or a succinate
buffer, or combination thereof; (ii) a polysorbate or poloxamer surfactant, or
combination thereof; agd (iii) one or both of the following:

{a) a stabilizer \selected from the group consisting of glycine,
alanine, glutamate, arginine, methionine, EDTA, sodium chloride,

sodium sulfate, metal iong, and combinations thereof; and

(b) a polyol selected fr sorbitol, mannitol, and trehalose, or

combinations thereof.
The composition of claim 17 comprising (ajand not (b).
The composition of claim 17 comprising (b) andnot (a).
The composition of claim 17 comprising (a) and (b))

The composition of claim 17, in which (i) histidine buffer, succinate buffer, or
combinations of thereof constitute essentially the s®le buffers in the
composition; (ii); the stabilizer (if present) comprises glygine, arginine or
combinations thereof; (iii) the polyol (if present) comprises magnitol; and (iv)
the surfactant comprises at least one member of the group consisting of PS
80, PS 40, PS20, Pluronic F-68 and combinations thereof.

The composition of claim 21 in which the stabilizer further comprises’\up to
about 100 mM sodium chloride.
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The composition of claim 17 wherein the stabilizers may optionally include

sucrose.

The composition of claim 21 wherein the amount of adalimumab is about 50
to about 150 mg/ml; the amount of buffer is up to about 50 mM; the amount of

abilizer (if present) is up to about 300 mM; the amount of polyol (if present)
is Op to about 300 mM; and the amount of surfactant is in the range of about
0.01 ty about 0.1 wt.%.

The compugsition of claim 24, in which the stabilizer is not present.

The compositign of claim 23, in which the amount of polyol is present in an
amount approximately at or greater than about 200 mM.

The composition of chgim 24 in which the polyol is not present.

The composition of claim\23 in which both the polyol and the stabilizer are
present, and wherein the combined amount of the stabilizer and the polyol is
about 150 to 300 mM.

An aqueous, buffered pharmaceytical composition exhibiting long term
stability, said composition comprisings, (i) adalimumab; (ii) a buffer selected
from the group consisting of histidipe buffer, succinate buffer, and
combinations thereof; (iii) a polysorbate or poloxamer surfactant, or
combinations thereof; and (iv) one or both of the following:

(a) a stabilizer selected from the groupconsisting of glycine,
alanine, glutamate, arginine, methionike, EDTA, sodium
chloride, sodium sulfate, metal ions, and combinations
thereof; and

(b)  a polyol selected from sorbitol, mannitol, and trehglose, or

combinations thereof.

The composition of claim 29 further comprising a buffer selected ftom the
group consisting of phosphate, citrate, acetate, maleate and tartrate biyffers,

including combinations thereof.
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The composition of claim 29 wherein the composition does not contain a
buffer combination comprising a citrate buffer and a phosphate buffer.

The composition of claim 29 wherein the composition does not contain a
citrate buffer and, optionally, wherein histidine buffer, or the combination of
higtidine and succinate buffer, is/are present as essentially the sole buffer(s)

The composkKjon of claim 29 comprising (b) and not (a).
The compositionqf claim 29 comprising (a) and (b).

The composition of claim 29, in which {i); the stabilizer (if present) comprises
glycine, arginine or comyinations thereof, (ii) the polyol (if present) comprises
mannitol; and (iii) the surfagtant comprises at least one member of the group
consisting of PS 80, PS 40, P§20, Pluronic F-68 and combinations thereof.

The composition of ¢claim 36 in Which the stabilizer further comprises up to
about 100 mM sodium chloride.

The composition of claim 36 wherein theg amount of adalimumab is about 50
to about 150 mg/ml; the amount of buffer is\yp to about 50 mM; the amount of
stabilizer (if present) is up to about 300 mM; the amount of polyol (if present)
is up to about 300 mM; and the amount of surfaktant is in the range of about
0.01 to about 0.1 wt.%

The composition of claim 38, in which the stabilizer is nof present.

The composition of claim 39, in which the polyo! is presspt in an amount
approximately at or greater than about 200 mM.

The composition of claim 38 in which both the polyol and the stabilizer are
present, and wherein the combined amount of the stabilizer and the Rolyol is
about 150 to 300 mM.
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The composition of claim 30 free or substantially free of either (i) citrate buffer;
or (ii) citrate/phosphate buffer combinations.

The composition of claim 38 containing the stabilizer but not the polyol.

n aqueous, buffered pharmaceutical composition comprising adalimumab
angd a buffer, wherein (i) the composition is free or substantially free of a

polyd|; and (i) the composition exhibits long term stability.

The comyosition of claim 44 comprising at least one buffer selected from the
group consigting of histidine, succinate, phosphate, citrate, acetate, maleate
and tartrate biffers, including combinations thereof.

The composition of claim 45 wherein the buffer comprises histidine.
The composition of clain 45 wherein the buffer comprises succinate.

The composition of claim 45 wherein the buffer comprises a combination of

succinate buffer and histidine\puffer.

The composition of claim 45 i\ which essentially the sole buffer present
therein is either (i) a histidine buffag; (ii) a succinate buffer; or (iii) a buffer
combination consisting essentially of higtidine buffer and succinate buffer.

The composition of claim 45 further comphsing a stabilizer selected from the
group consisting of glycine, alanine, glutamaie, argining, methionine, EDTA,

sodium chloride, sodium sulfate, metal ions, and\combinations thereof.
The composition of claim 50 wherein the stabilizer comprises glycine.
The composition of claim 50 wherein the stabilizer compniges arginine.

The composition of claim 50 wherein the stabilizer comprises\a combination of
glycine and arginine.

The composition of claim 45 further comprising a polysorbate or
surfactant.
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The composition of claim 44 comprising (i) a histidine buffer or succinate
buffer, or combinations thereof; (ii) a polysorbate or poloxamer surfactant, or
combinations thereof, and (iii) a stabilizer selected from glycine, arginine,

methionine, EDTA, sodium chloride, and combinations thereof.

he composition of claim 55, in which (i) histidine buffer, succinate buffer, or
comlpbinations thereof constitute essentially the sole buffers in the composition;
(ii); the stabilizer comprises glycine, arginine or combinations thereof; and (iii)
the surfsctant comprises at least one member of the group consisting of PS
80, PS 40\PS20, Pluronic F-68 and combinations thereof.

The compositign of claim 56 in which the stabilizer further comprises up to
about 100 mM sodium chloride.

The composition of claim 56 wherein the amount of adalimumab is about 50
to about 150 mg/mi; theNamount of buffer is up to about 50 mM; the amount of
stabilizer is up to about 30Q mM; and the amount of surfactant is in the range
of about 0.01 to about 0.1 wt%.

The composition of claim 45, fiee or substantially free of either (i) citrate
buffer; or (i) citrate/phosphate buffex combinations.

The composition of claim 45 free or substantially free of surfactant.

An aqueous, buffered pharmaceutical composition comprising adalimumab
and a buffer, wherein (i) the composition i5 free or substantially free of

surfactant; and (ii) the composition exhibits long t&rm stability.

The composition of claim 61 comprising at least oneNpuffer selected from the
group consisting of histidine, succinate, phosphate, cithate, acetate, maleate
and tartrate buffers, including combinations thereof.

The composition of claim 62 wherein the buffer comprises histidjne.
The composition of claim 62 wherein the buffer comprises succinats.

The composition of claim 62 wherein the buffer comprises a combinagion of

succinate buffer and histidine buffer.
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The composition of claim 62 in which essentially the scle buffer present
therein is either (i) a histidine buffer; (ii) a succinate buffer; or (jii}) a buffer

combination consisting essentially of histidine buffer and succinate buffer.

Jhe composition of claim 62 further comprising a a stabilizer selected from the
graup consisting of glycine, alanine, giutamate, arginine, methionine, EDTA,

soditnn chloride, sodium sulfate, metal ions, and combinations thereof.
The compgsition of claim 67 wherein the stabilizer comprises glycine.
The compositign of claim 67 wherein the stabilizer comprises arginine.

The compaosition of claim 67 wherein the stabilizer comprises a combination of

glycine and arginine.
The composition of claim {1 further comprising a potyol.

The composition of claim 62 comprising (i) a histidine buffer or succinate
buffer, or combinations thereof; agd one or both of the following:

(a) a stabilizer selected from the\group consisting of glycine, alanine,
glutamate, arginine, methionine, EDTA, sodium chloride, sodium sulfate,
metal ions, and combinations thereof; and/sr

(b) a polyol selected from sorbitol, mannitol, 2Qd trehalose, or combinations

thereof.

The composition of claim 72 comprising (a) and not (b))
The composition of claim 72 comprising (b) and not (a).
The composition of claim 72 comprising (a) and (b).

The composition of claim 72, in which (i) histidine buffer, succinate\buffer, or
combinations of thereof constitute essentially the sole buffers \in the
composition; (ii); the stabilizer (if present) comprises glycine, argini

combinations thereof; and (iii} the polyol (if present) comprises mannitol.
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The composition of claim 76 in which the stabilizer further comprises up to
about 100 mM sodium chloride.

The composition of claim 76 wherein the amount of adalimumab is about 50
to about 150 mg/ml; the amount of buffer is up to about 50 mM; the amount of

abilizer (if present) is up to about 300 mM; and the amount of polyol (if
present) is up to about 300 mM.

The coiposition of claim 61 free or substantially free of either (i) citrate buffer;

or {ii) citrate/phosphate buffer combinations.
The compositizn of claim 62 free or substantiaily free of poyol.

An aqueous pharmaceutical composition comprising adalimumab wherein: (i)
the composition is free or substantially free of buffer; and (ii) the composition
exhibits long term stabil

The composition of claim 81\urther comprising one or both of the following:

(a) a stabilizer selected Xrom the group consisting of glycine,
alanine, glutamate, arginige, methionine, EDTA, sodium
chloride, sodium sulfate, metak ions, and combinations thereof;

andfor

{b) a polyol selected from sorbitol, nnitol, and trehalose, or

combinations thereof.
The composition of claim 82 comprising (a) and not\(b).
The composition of claim 82 comprising (b) and not (a).
The composition of claim 82 comprising (a) and (b).

The composition of claim 82 wherein the stabilizer (if present) comprises

glycine, arginine, or a combination thereof.

The composition of claim 82 wherein the polyol (if present) co

mannital.
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The composition of claim 82 wgg,rein the amount of adalimumab is about 50
to about 150 mg/ml; the amount of stabilizer is up to about 300 mM; and the
amount of polyol (if present) is up to about 300 mM.

The composition of claim 82 wherein the combined amount of stabilizer and
olyol is in the range of about 150 to 300 mM.

A method for enhancing long term stability in an aqueous, buffered
adalimymab formulation, comprising one or more of the steps of:

(a) incorporating histidine buffer, succinate buffer, or a combination thereof, in
the formulatiog based on empirical data indicating that such buffers contribute
to the stability §f the formulation to a greater extent than other buffers or
buffer combinations; or

(b) incorporating glycihe, arginine or a combination thereof as stabilizers in
the formulation, based tpon empirical data indicating that such stabilizer
contribute to the stability of the formulation to a greater extent than other
stabilizers; or

(c) substantially excluding the pkesence of buffer or buffer combinations
comprising citrate buffer, based upgn empirical data indicating that such
buffer or buffer combinations perform, poorly in terms of stabilizing the
formulation in comparison to other buffers.

The method of claim 90, wherein the resulting\formulation exhibits long term
stability comparable to or better than commergially available adalimumab
formulations marketed under the trademark Humira®,

A formulation of adalimumab exhibiting long term stahjlity consisting of, or
consisting essentially of.  adalimumab, histidine buoffer, glycine and
polysorbate 80.

A formulation of adalimumab exhibiting long term stability consisting of, or
consisting essentially of:  adalimumab, histidine buffer, manyitol and
polysorbate 80.
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CLAIMS

1. An aqueous, buffered pharmaceutical composition comprising adalimumab
and a buffer, wherein (i) the composition is free or substantially free of a buffer
combination that comprises both a citrate buffer and a phosphate buffer; and

(i} the composition exhibits long term stability.

2. The composition of claim 1 wherein a histidine buffer, or the .combination of a
histidine buffer and succinate buffer, constitute essentially the sole buifers in
the composition; and the composition comprises: 50 to 150 mg of
adalimumab, and at least one of the following: (i) up to 300 mM of at least one
stabilizer selected from glycine and arginine; (ii} up to 300 mM of at least one

polyol selected from the group consisting of mannitol, sorbitol and trehalose.

3. The composition of claim 2 further comprising at least one of (a) 0.01 to 0.1
wt% of a polysorbate or poloxamer surfactant; and (b) up to 150 mM sodium

chloride.

4, The composition of claim 3 wherein the buffer consists of, or consists
essentially of, histidine buffer, and the composition comprises said surfactant
and either (a) both stabilizer and polyoi; or (b) polyol or stabilizer, but not both.

5. The composition of claim 4 further comprising up to 100 mM sodium chloride.

6. An aqueous, buffered pharmaceutical composition, free or substantially free of
citrate buffer, exhibiting long term stability, said composition comprising: (i)
(, adalimumab; (ii) a histidine buffer; (iii) a polysorbate or poloxamer surfactant;

and (iv) one or both of the following:

(a) a stabilizer selected from glycine and arginine, and

combinations thereof; and

(b) a polyol selected from sorbitol, mannitol, and trehalose,

and combinations thereof.
7. The composition of claim 6 comprising up-to 100 mM sodium chloride.
8. The compaosition of claim 6 wherein the amount of adalimumab is 50 to 150

mg/mi; the buffer is present in an amount up to 50 mM; the amount of
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18.

stabilizer (if present} is up to 300 miM; the amount of polyol (if present} is up to
300 mM; and the amount of surfactant is 0.01 to 0.1 wt.%

The composition of claim 7 in which either the polyol is present; or the

stabilizer is present; but not both.

The composition of claim & in which the polyol is present, but the stabilizer is

absent.

The composition of claim 9 in which the stabilizer is present, but the polyol is

absent.

An aqueous, buffered pharmaceutical composition comprising (a) adalimumab
and (b) histidine as a sole buffer, wherein the composition further comprises
at least one of the following: (i) a polyo! selected from mannitol, sorbitol and
trehalose or combinations thereof; (ii) a stabilizer selected from glycine and
arginine or combinations thereof, and (jii) a surfactant selected from

polysorbate and poloxamer surfactants or combination thereof.

The composition of claim 12 wherein the stabilizer is present; and the

composition is free or substantially free of polyol.

The composition of claim 12 wherein the polyol is present and comprises

mannitol; and the composition is free or substantially free of the stabilizer.

The composition of claim 12 wherein the polyol is present and comprises

sorbitol; and the composition is free or substantially free of the stabilizer.

The composition of claim 12 wherein the stabilizer comprises glycine or

arginine, but not both.

The composition of claim 12 wherein the stabilizer comprises up to 100 mM

sodium choride.

The composition of claim 12 wherein thie composition does not comprise both

the stabilizer and the polyol.
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A method for enhancing long term stability in an aqueous, buffered

adalimumab formulation, comprising one or more of the steps of:

(a) incorporating histidine buffer, succinate buffer, or a combination thereof, in
the formulation based on empirical data indicating that such buffers contribute
to the stability of the formulation to a greater extent than other buffers or

buffer combinations; or

(b) incorporating glycine, arginine or a combination thereof as stabilizers in
the formulation, based upon empirical data indicating that such stabilizers
contribute to the stability of the formulation to a greater extent than other

stabilizers; or

(c) substantially excluding the presence of buffer or buffer combinations
comprising citrate buffer, based upon empirical data indicating that such
buffer or buffer combinations perform poorly in terms of stabilizing the

formulation in comparison to other buffers.

A single dosage composition of adalimumab exhibiting long term stability
consisting of, or consisting essentially of: (i} about 40 mg/ml adalimumab; (ii)
buffer consisting solely of histidine; (iii) glycine; (iv) sodium chloride; and (v)

polysorbate 80.
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