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WHAT IS CLAIMED IS:

1, An aqueous etanercept formulation stabilized to reduce instability,
aggregation misfolding andfor fragmentation of the etanercept, said
foxmulation comprising about 25 {o abeout 75 mg/mi of etanercept and one or
more, stabilizers, wherein the sfabilizers are selected from the group
consisting of (i) sodium chioride and (i) sodium chloride in combination with
sucrose ok ftrehalose; and (i) a combination of sodium chloride, sucrose and
trehalose.

2. The formulation\of claim 1, further comprising one or more additional
components selectey from: of a buffer, a fonicity medifier and an excipient,

3. The formulation of claim\g wherein the stabilizer consists essentially of either:
(@) sodium chiloride; or (b) spdium chioride in combination with sucross; or {(c)
sodium chloride in combinatiog with frehalose; and wherein, the formulation,
optionally, is free or essentially\{ree of arginine, and the formulation elicits
iong term storage stability as charadierized by at least one of:

SEC analysis at M3 or Tz or T4 of Yponomer content greater than about
90%; aggregates content of less than about 3 wi%; and fragment 3
content less than about 5 wi%: and

HIC. analysis at My or Tz or Ts wherein the \amount of the compesition
represented by peak 1 of the HIC chromatogram I less than about 3 wi.%;
the amount of the composition represented by\peak 2 of the HIC
chromatogram is greater than 80 wi.%; and the amountof the composition
represented by peak 3 of the HIC chromatogram is lesy than about 20
wt. %.

4. The formulation of claim 2 comprising about 25 to 75 mg/ml edpercept,
sodium chioride in an amount up o about 150 mM, about 1 to about 30 mM
sodium phosphate; and about 0 fo 5 wi.% sucrose or trehalose or combination
thereof; wherein the compasifion has a pH of about 8.0 to about 8.6; an
wherein the composition is characterized by SEC analysis at My or To or T4 in
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which: morniomer content is greater than about 80 wi.5%; aggregate(s) content
is less than about 3 wi.%, and fragment 3 content is less than about 8 wi.%.

The formulation of claim 4, optionally essenfially free of argining, eliciting long
rm storage stability characterized by:

{a) ar SEC analysis at M; or T, or T, of greater than about 90 wi.% monomer
content\and less than about 3 wt.% aggregate(s) content; and

(b an HIC ynalysis at My or Tz or Ty wherein the amount of the composition
represented by peak 1 of the HIC chromatogram is less than about 4 wi%;
the amount of\the composition represented by peak 2 of the HIC
chromatogram is Yreater than about 80 wt%; and the amount of the
composition represemted by peak 3 of the HIC chromatogram is less than
about 20 wt.%; and

The formulation of claim & hgving an HIC analysis at Ms or T, or Ty wherein
the amount of the composlion represented by peak 1 of the HIC
chromatogram is [ess than abodf 1 wt.%; the amount of the composition
represented by peak 2 of the HIC hromatogram is greater than about 95
wi, %; and the amount of the composition represented by peak 3 of the HIC

chromatogram is less than about 3 wi.%.

The fonﬁuiation of claim 2 comprising up to about 150 mM sodium chioride,
about 1 fo 30 mM sodium phosphate, and apout 0-5 wt.% Sucrose or
trehalose, or combination of sucrose and trehalose \and having a pH of about
8.0 to 6.8; and characterized by: an SEC analysis at Mz or Tz or T, of greater
than about 856 wt% monomer content and less than about 1 wt%
aggregate(s) content; and an HIC analysis at M; or Tp & T4 wherein the
amount of the compaosition represented by peak 1 of the HIiC cyromatogram is
less than or equal to about 3 wit%; the amount of the\compaosition
represented by peak 2 of the HIC chromatogram is greater thar\about 82
wi.%; and the amount of the composition represented by peak 3 of
chromatogram is less than about 15 wt.%.
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The formulation of claim 3 comprising: about 50 mg/ml of etanercept; about
75 mM sodium chioride; about 10 fo 30 mM sodium phosphate; about 3 wi%

sucrose.

he formulation of claim 3 comprising. about 50 mg/m! of etanercept; about
75mM soditm chioride; about 10 to 30 mM sodium phosphate; about 3 wt.%
irehaigse.

The formtiation of claim 3 comprising: about 50 mg/ml of etanercept; about
75mM sodiux chioride; about 10 to 30 mM sodium phosphate; about 3 wt.%
sucrose and haying pH of about 6.3 to 6.5.

The formulation of glaim 2 comprising: about 50 mg/mi of etanercept; about
120mM sodium chioride; about 10 to 30 mM sodium phosphate; about 1 wt.%
sucrose; about 5 mM argipine, and having pH of about 6.3 t0 8.5.

The formulation of claim 3 camprising: about 50 mg/ml of etanerc’:epf; about
150 mM sodium chlotide; about 10 to 30 mM sodium phosphate, in the
absence of sucrose or trehalose.

The formulation of claim 3 comprising\ about 50 mg/mi of etanercept; about
100 mM sodium chioride; about 10 io 30\NnM sodium phosphate; and about 2
wt. % sucrose.

The formulation of claim 3 eliciting long term storage stability as characterized
by: an HIC analysis at My or Tz or T4 wherein the\amount of the cc}mposition
represenied by peak 2 of the HIC chromatogram is greater than or egual to
about 95 wi.%; and wherein, if peak 3 is present on the BIC chromatogram,
the amount of the composition represented by peak 3 is Iegs than or equal to
about 1 wt.%.

The formutation of claim 3 having, at M3 or T2 or T4 no more than,\on average,
about 10,000 subvisible particles per mbL having a size greater than

The formulation of claim 1, confaining no arginine, or essentially fee of
arginine, wherein the composition, at My or T; or Ty, eliciis long term storsge
stability that meels one or both of the following criteria:

- 38 -




WO 2013/059407 PCT/US2012/060741

(A) stability comparable fo or better than commercially available
etanercept marketed under the frademark Enbrel®, as measured by ()
SEC analysis of the amounts of aggregate(s), monomer and fragment
3 in the composition (as defined in the specification) and (i} HIC
analysis of amounts of material in the composition corresponding fo
peaks 1, 2 and 3 of the HIC chromatogram (as defined in the
specification); and

{B) ar_HIC chromatogram in which (i) peak 3 is absent, or essentially

corresponding\ to aggregate(s); and an SEC chromatogram in which
the monomer ¢&ontent represenis at feast about 95 wi% of the

composition,




WHAT IS CLAIMED IS:

1. An aqueous etanercept formulation stabilized to reduce instability,
aggregation misfolding and/or fragmentation of the etanercept, said
formulation comprising 25 to 75 mg/ml of etanercept and one or more
stabilizers, wherein the stabilizers are selected from the group consisting of (i)
sodium chloride and (ii} sodium chloride in combination with sucrose or

trehalose; and (iii) a combination of sodium chloride, sucrose and trehalose.

2. The formulation of claim 1, further comprising one or more additional

components selected from: of a buffer, a tonicity modifier and an excipient.

3. The formulation of claim 2 wherein the stabilizer consists essentially of either:
(a) sodium chloride; or (b) sodium chloride in combination with sucrose; or (c}
sodium chloride in combination with trehalose; and wherein, the formulation,
optionally, is free or essentially free of arginine, and the formulation elicits

long term storage stability as characterized by at least one of:

SEC analysis at M3 or T, or T4 of. monomer content greater than 90%;
aggregates content of less than 3 wt%; and fragment 3 content less than 5
wt%: and

HIC analysis at M3 or T, or T4 wherein the amount of the composition
represented by peak 1 of the HIC chromatogram is less than 3 wt.%; the
amount of the composition represented by peak 2 of the HIC
chromatogram is greater than 80 wt.%; and the amount of the composition
represented by peak 3 of the HIC chromatogram is less than 20 wt.%.

4, The formulation of claim 2 comprising 25 to 75 mg/ml etanercept, sodium
chloride in an amount up to 150 mM, 1 to 30 mM sodium phosphate; and 0 to
5 wt.% sucrose or trehalose or combination thereof; wherein the composition
has a pH of 6.0 to 6.6; and wherein the composition is characterized by SEC
analysis at M3 or T, or T4 in which: monomer content is greater than 80 wt.%;
aggregate(s) content is less than 3 wt.%, and fragment 3 content is less than
8 wt.%.
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The formulation of claim 4, optionaily essentially free of arginine, eliciting long

term storage stability characterized by:

(a) an SEC analysis at M3 or T2 or T4 of greater than 90 wi.% monomer
content; and less than 3 wt.% aggregate(s) content; and

(b) an HIC analysis at M3 or Tz or T4 wherein the amount of the composition
represented by peak 1 of the HIC chromatogram is less than 4 wt.%; the
amount of the composition represented by peak 2 of the HIC chromatogram is
greater than 80 wt.%; and the amount of the composition represented by peak
3 of the HIC chromatogram is less than 20 wt.%.

The formulation of claim 5 having an HIC analysis at M3 or T, or T4 wherein
the amount of the composition represented by peak 1 of the HIC
chromatogram is less than 1 wt.%; the amount of the composition represented
by peak 2 of the HIC chromatogram is greater than 95 wt.%; and the amount
of the composition represented by peak 3 of the HIC chromatogram is less
than 3 wt.%.

The formulation of claim 2 comprising up to 150 mM sodium chloride, 1 to 30
mM sodium phosphate, and 0-5 wt.% sucrose or trehalose, or combination of
sucrose and trehalose, and having a pH of 6.0 to 6.6; and characterized by:
an SEC analysis at M3 or T, or T4 of greater than 95 wt.% monomer content
and less than 1 wt.% aggregate(s) content; and an HIC analysis at M3 or T; or
T4 wherein the amount of the composition represented by peak 1 of the HIC
chromatogram is less than or equal to 3 wt.%; the amount of the composition
represented by peak 2 of the HIC chromatogram is greater than 82 wt.%; and
the amount of the composition represented by peak 3 of the HIC
chromatogram is less than 15 wt.%.

The formulation of claim 3 comprising: about 50 mg/ml of etanercept; about
75 mM sodium chloride; 10 to 30 mM sodium phosphate; and about 3 wt.%

sucrose.
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The formulation of claim 3 comprising: about 50 mg/ml| of etanercept; about
75mM sodium chloride; 10 to 30 mM sodium phosphate; and about 3 wt.%

trehalose.

The formulation of claim 3 comprising: about 50 mg/ml of etanercept; about
75mM sodium chloride; 10 to 30 mM sodium phosphate; about 3 wt.%
sucrose and having pH of 6.3 to 6.5.

The formulation of claim 2 comprising: about 50 mg/ml of etanercept; about
120mM sodium chloride; 10 to 30 mM sodium phosphate; about 1 wt.%

sucrose; about 5 mM arginine, and having pH of 6.3 to 6.5.

The formulation of claim 3 comprising: about 50 mg/ml of etanercept; about
150 mM sodium chloride; 10 to 30 mM sodium phosphate, in the absence of

sucrose or trehalose.

The formulation of claim 3 comprising: about 50 mg/ml of etanercept; about
100 mM sodium chloride; 10 to 30 mM sodium phosphate; and about 2 wt.%

sucrose.

The formulation of claim 3 eliciting long term storage stability as characterized
by: an HIC analysis at Mz or T, or T4 wherein the amount of the composition
represented by peak 2 of the HIC chromatogram is greater than or equal to 95
wt.%; and wherein, if peak 3 is present on the HIC chromatogram, the amount

of the composition represented by peak 3 is less than or equal to 1 wt.%.

The formulation of claim 3 having, at Ms or Tz or T4 ho more than, on average,

10,000 subvisible particles per mL having a size greater than 5um.

The formulation of claim 1, containing no arginine, or essentially free of
arginine, wherein the composition, at M3 or T, or T, elicits long term storage

stability that meets one or both of the following criteria:

(A) stability comparable to or better than commercially available
etanercept marketed under the trademark Enbrel®, as measured by (i)
SEC analysis of the amounts of aggregate(s), monomer and fragment

3 in the composition (as defined in the specification) and (ii) HIC
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analysis of amounts of material in the composition corresponding to
peaks 1, 2 and 3 of the HIC chromatogram (as defined in the

specification); and

(B) an HIC chromatogram in which (i) peak 3 is absent, or essentially
absent and (i) peak 2 represents greater than 95 wt% of the
composition; an SEC chromatogram containing essentially no peak
corresponding to aggregate(s); and an SEC chromatogram in which

the monomer content represents at least 95 wt% of the composition.
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