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WHAT IS CLAIMED IS: 

An aqueous pharmaceutical composition comprising etanercept and 	a 

. stabilizer to inhibit instability, aggregation, misfolding and/or fragmentation of 

the etanercept, wherein the stabilizer comprises one or more amino acid 

cmpounds selected from the group consisting of serine, 	proline and 

glut: mate. 

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

componen , selected from: a buffer; a tonicity modifier, and an excipient. 

3.  The stabilized etanercept composition of claim 2 where the stabilizer is 

glutamate, the to 	ulation is free or essentially free of arginine, and the 

formulation elicits lo - 2 term storage stability as characterized by at least one 

of: 

SEC analysis at M3  Or ' 2 or T4  of: monomer content greater than about 

90%; aggregates content of less than about 3 wt%; and fragment 3 

content less than about 5 wt° .• and 

HIC analysis at M3  T2 or T4 	1 erein the amount of the composition 

represented by peak 1 of the HIC ch •matogram is less than about 3 wt.%; 

the amount of the composition rep -sented by peak 2 of the HC 

chromatogram is greater than 80 wt,%; an• the amount of the composition 

represented by peak 3 of the HIC chromae gram is less than about 20 
wt.%.  

4.  The stabilized etanercept composition of claim 2 w -rein the stabilizer is 

glutamate and the formulation comprises about 25 to about 75 mg/ml 

etanercept; up to about 150 mM glutamate; less than abou 6 wt.% sucrose; 

optionally up to about 100 mM Neel; about 1 to about 30 mM sodium 

phosphate, wherein the composition has a pH of about 6.0 	• 6.6; and 

wherein, optionally, the composition contains no arginine or is essen 'ally free 

of arginine. 

5.  The glutamate stabilized composition of claim 4 eliciting long term store. -

stability as characterized by: 
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SEC analysis at M3 or T2 or T4 of greater than about 90 wt.% monomer 

content; less than about 3 wt.% aggregate(s) content; and less than about 

5 wt% fragment 3; and 

HC analysis at M3 or T2 or T4 wherein the amount of the composition 

epresented by peak 1 of the .HIC chromatogram is less than about 3 wt.%; 

th= amount of the composition represented by peak 2 of the FUG 

chro satogram is greater than 80 wt.%; and the amount of the composition 

represented by peak 3 of the HIC chromatogram it less than about 20 

wt.%. 

6.  The glutamate st. *ilized composition of claim 5 eliciting long term storage 

stability as characte 	ed by: 	an MC analysis at M3 or T2 or T4 Wherein the 

amount of the composi 	n represented by peak 2 of the HC chromatogram is 

greater than or equal to as out 95 wt.%; and wherein, if peak 3 is present on 

the HIC chromatogram, the . 	ount of the composition represented by peak 3 

is less than or equal to about 3 	.%.  

7.  The glutamate stabilized compositi• 	of claim 5 having, at M3 or 12 or 14  no 

more than, on average, about 10,006 subvisible particles per mL having a 

size greater than 5pm. 

8.  The glutamate stabilized composition of clau s 5 comprising about 50 mg/ml 

etanercept; less than about 150 mM glutamate; ..-bout 0 to 3% sucrose; about 

1 to 30 mM phosphate buffer, optionally up to 	bout 100 mIVI NaCI, and 

having a pH of about 6.0 to 6.6. 

9.  The glutamate stabilized composition of claim 5 compris g about 50 mg/mI 

etanercept aboUt 100 to about 120 mM glutamate; less th= n about 4 wt.% 

sucrose, and about 10 to 30 mM phosphate; and having a pH v about 6.3 to 

6.5. 

10.  The glutamate' stabilized' composition of claim 5 comprising about 5. 	-ig/ml 

etanercept; about 100 mM glutamate; less than about 2 wt.% sucrose, a ,out 

100 mM NaCI; about 1.0-30 mM phosphate; and having a pH of about 6.3 • 

6.5. 
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11.  The glutamate stabilized composition of claim 5 comprising about 50 mg/m1 

etanercept; about 50 mM glutamate; less than about 2 wt.% sucrose, about 

100 mM NaCI; about 10-30 mM phosphate; and having a pH of about 6.3 to 

6.5. 

12.  Th=• stabilized etanercept composition of claim 2 where the stabilizer is serine, 

the fo 	ulation is free or essentially free of arginine, and the formulation elicits 

long tern• storage stability as characterized by at least one of: 

SEC ana sis at M3 or T2 or T4 of: monomer content greater than about 

90%; aggreo tes content of less than about 3 wt%; and fragment 3 

content.less th.:n about 5 wt%: and 

HIC analysis at 	or T2 or T4 wherein the amount of the composition 

represented by peak 	of the HIC chromatogram is less than about 3 wt.%; 

the amount of the co' position represented by peak 2 of the HIC 

chromatogram is greater th: n 80 wt.%; and the amount of the composition 

represented by peak 3 of th,.,  HIC chromatogram is less than about' 20 

wt.%. 

13.  The stabilized etanercept composition •f claim 2 wherein the stabilizer is 

serine and the formulation comprises LIP to ..bout 160. mM serine; about 0.5 to 

about 3 wt.% sucrose; about 1 to about 	• mM sodium phosphate, and 

wherein the composition has a pH of about 6.0 t• 6.6; and wherein, optionally, 

the composition contains no arginine or is essential 	free of arginine. 

14.  The serine stabilized composition of claim 13 eliciti ' • long term storage 

stability as characterized by: 

(a) SEC analysis at M3 .or T2 or T4 of greater than about 90 	.% monomer 

content; less than about 3 wt.% aggregate(s) content; and les 	than about 

5 wt% fragment 3; and 

(b) an HIC analysis at M3 or T2 or T4 wherein the amount o 	the 

composition represented by peak 1 of the HIC chromatogram is less t' 	n 

about .3 wt.%; the amount of the composition represented by peak 2 of th- 

- 55 - 



WO 2013/059405 
	

PCT/US2012/060738 

HIC.  chromatogram is greater than 80 wt.%; and the amount of the 

composition represented by peak 3 of the HIC chromatogram is less than 

about 20 wt.%; and 

15.  The serine stabilized composition of claim 14 which elicits long term storage 

st bility as characterized by: an HIC analysis at M3  or T2  or T4  wherein the 

amos t of the composition represented by peak 2 of the HC chromatogram is 

greater han or equal to about 95 wt%; and wherein, if peak 3 is present on 

the HIC a' omatogram, the amount of the composition represented by peak 3 

is less than a equal to about 3 wt.%. 

16.  The serine stabr ed composition of claim 14 having at M3 or T2  or T4, on 

average, no more t -n about 10,000 subvisible particles per mE. having a size 

greater than 5pm. 

17.  The serine stabilized co 	•osition of claim 14 comprising about 50 mg/m1 

etanercept; about 100-120 m 	serine; less than about 4 wt% sucrose, and 

about 10-30 mM phosphate; an. having a pH of about 6.3 to 6.5. 

18.  The stabilized etanercept compose 'on of claim 2 where the stabilizer is 

proline, the composition is free or -ssentially free of arginine, 	and the 

composition elicits long term storage stabi 'ty as characterized by: 

SEC analysis at M3  or T2  or T4  of: mono ier content greater than about 

90%; aggregates content of less than abo,  t 3 wt.%; and fragment 3 

content less than about 5 wt.%: and 

HOC analysis at M3 or T2  or T4  wherein the amou t of the composition 

represented by peak 1 of the HC chromatogram is less hen about 3 wt.%; 

the amount of the composition represented by peak 2 of the HIC 

chromatogram is greater than 80 wt.%; and the amount of th;: composition 

represented by peak 3 of the HIC chromatogram is less tha 	about 20 

wt.%. 

19.  The proline stabilized etanercept composition of claim 18 comprising u,  to 

about' 150 mM proline; said composition further comprising: 	about 0.5 	• 
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about 3 wt.% sucrose; about 1 to about 30 mM sodium phosphate, about 15 

to about 100 mM NaCI; and wherein the composition has a pH of about 6.0 to 

6.6; and wherein, optionally, the composition contains no arginine or is 

essentially free of arginine. 

.20. Th- i rof i n e stabilized composition of claim 19 which elicits long term storage 

stabill 	as characterized by: 

SEC a 	lysis at M3 or T2 or T4 of greater than about 90 wt.% monomer 

content; I .s than about 3 wt.% aggregate(s) content; and less than about 

5 wt% fragm 	t 3; and 

HIC analysis at 	3 or T2 or T4 wherein the amount of the composition 

represented by pea' 1 of the HIC chromatogram is less than about 3 wt.%; 

the amount of the 	imposition represented by peak 2 of the HIC 

chromatogram is greater 	an 80 wt%; and the amount of the composition 

represented by peak 3 of t ,e HIC chromatogram is less than about 20 

wt.%. 

21.  The proline stabilized composition of c .im 20 which elicits long term storage 

stability as characterized by: an HIC ana sis at M3 or T2.  or T4 wherein the 

amount of the composition represented by p4-k 2 of the HIC chromatogram is 

greater than or equal to about 95 wt.%; and wherein, if peak 3 is present on 

the HIC chromatogram, the amount of the compos' ion represented by peak 3 

is less than or equal to about 3 wt.%. 

22.  The proline stabilized composition of claim 20 having a 	M3 or T2 or T4, on 

average, no more than about.10,000 subvisible particles per 	L having a size 

greater than 51.1m. 

23.  The praline stabilized composition of claim 20 comprising abo 	50 mM 

proline, less than about 4 wt.% sucrose; about 25 mM NaCI, about 10 	0 mM 

phosphate, and having pH of about 6.3 to 6.5. 
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24. 	The composition of claim 1, containing no arginine, or essentially free of 

arginine, wherein the composition, at IV13  or 12 or T4, elicits long term storage 

stability that meets one or both of the following criteria: 

(A) stability comparable to or better than commercially available etanercept 

- rketed under the trademark EnbreI0, as measured by (i) SEC analysis of 

the -mounts of aggregate(s), monomer and fragment 3 in the composition 

and (ii HIC analysis of amounts of material in the composition corresponding 

to peaks 	, 2 and 3 of the HIC chromatogram; and 

(B) an HIC chromatogram in which (i). peak 3 is absent, or essentially absent 

and (ii) peak 2 epresents greater than about 95 wt% of the composition; an 

SEC 	chromatogr: m 	containing 	essentially 	no 	peak 	corresponding 	to 

aggregate(s); and a 	SEC chromatogram in which the monomer content 

represents at least abo 	95 wt% of the composition. 
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WHAT IS CLAIMED IS: 

1.  An 	aqueous 	pharmaceutical 	composition 	comprising 	etanercept and 	a 

stabilizer to inhibit instability, aggregation, misfolding and/or fragmentation of 

the etanercept, wherein the stabilizer comprises one or more amino acid 

compounds 	selected 	from 	the group 	consisting of serine, 	praline 	and 

glutamate. 

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

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

3.  The stabilized etanercept composition of claim 2 where the stabilizer is 

glutamate, the formulation 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 T2  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  T2 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 stabilized etanercept composition of claim 2 wherein the stabilizer is 

glutamate and the formulation comprises 25 to 75 mg/mI etanercept; up to 

150 	 than 6 	 -optionally 	to 100 mM glutamate;-less 	wt .% sucrose; up 	mM-NaCI; 

1 to 30 mM sodium phosphate, wherein the composition has a pH of 6.0 to 

6.6; 	and wherein, optionally, the composition contains no arginine or is 

essentially free of arginine. 

5.  The glutamate stabilized composition of claim 4 eliciting long term storage 

stability as characterized by: 
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SEC analysis at M3 or T2 or T4 of greater than 90 wt.°/0 monomer content; 

less than 3 wt.% aggregate(s) content; and less than 5 wt% fragment 3; 

and 

HIC analysis at M3 or T2 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.%. 

6.  The glutamate stabilized composition of claim 5 eliciting long term storage 

stability as characterized by: 	an HIC analysis at M3 or T2 or 14 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 3 wt.%. 

7.  The glutamate stabilized composition of claim 5 having, at M3 or T2 or T4 no 

more than, on average, 10,000 subvisible particles per ml_ having a size 

greater than 5pm. 

8.  The glutamate stabilized composition of claim 5 comprising about 50 mg/ml 

etanercept; less than 150 mM glutamate; 0 to 3% sucrose; 1 to 30 mM 

phosphate buffer, optionally up to 100 mM NaCI, and having a pH of 6.0 to 

6.6. 

9.  The glutamate stabilized composition of claim 5 comprising about 50 mg/ml 

etanercept; 100 to 120 mM glutamate; less than 4 wt.% sucrose, and 10 to 30 

mM phosphate; and having a pH of 6.3 to 6.5. 

10.  The glutamate stabilized composition of claim 5 comprising about 50 mg/m1 

etanercept; about 100 mM glutamate; less than 2 wt.% sucrose, about 100 

mM NaCI; 10-30 mM phosphate; and having a pH of 6.3 to 6.5. 
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11.  The glutamate stabilized composition of claim 5 comprising about 50 mg/ml 

etanercept; about 50 mM glutamate; less than 2 wt.% sucrose, about 100 mM 

NaCI; 10-30 mM phosphate; and having a pH of 6.3 to 6.5. 

12.  The stabilized etanercept composition of claim 2 where the stabilizer is serine, 

the formulation 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 T2 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 T2 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.%. 

13.  The stabilized etanercept composition of claim 2 wherein the stabilizer is 

serine and the formulation comprises up to 150 mM serine; 0.5 to 3 wt.% 

sucrose; 1 to 30 mM sodium phosphate, and wherein the composition has a 

pH of 6.0 to 6.6; and wherein, optionally, the composition contains no arginine 

or is essentially free of arginine. 

14.  The serine stabilized composition of claim 13 eliciting long term storage 

stability as characterized by: 

(a) SEC analysis at M3 or T2 or T4 of greater than 90 wt.% monomer 

content; less than 3 wt.% aggregate(s) content; and less than 5 wt% 

fragment 3; and 

(b) an HIC analysis at M3 or T2 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.%. 

-55- 



15.  The serine stabilized composition of claim 14 which elicits long term storage 

stability as characterized by: an HIC analysis at M3 or T2 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 3 wt.%. 

16.  The serine stabilized composition of claim 14 having at M3 or T2 or T4, on 

average, no more than 10,000 subvisible particles per ml.. having a size 

greater than 5pm. 

17.  The serine stabilized composition of claim 14 comprising about 50 mg/mI 

etanercept; 100-120 mM serine; less than 4 wt.% sucrose, and 10-30 mM 

phosphate; and having a pH of 6.3 to 6.5. 

18.  The stabilized etanercept composition of claim 2 where the stabilizer is 

proline, the composition 	is free or essentially free of arginine, 	and the 

composition elicits long term storage stability as characterized by: 

SEC analysis at M3 or T2 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 T2 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.°/0. 

19.  The proline stabilized etanercept composition of claim 18 comprising up to 

150 mM proline; said composition further comprising: 	0.5 to 3 wt.% sucrose; 

1 to 30 mM sodium phosphate, 15 to 100 mM NaCI; and wherein the 

composition has a pH of 6.0 to 6.6; and wherein, optionally, the composition 

contains no arginine or is essentially free of arginine. 
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20.  The proline stabilized composition of claim 19 which elicits long term storage 

stability as characterized by: 

SEC analysis at M3 or T2 or T4 of greater than 90 wt.% monomer content; 

less than 3 wt.% aggregate(s) content; and less than 5 wt% fragment 3; 

and 

HIC analysis at M3 or T2 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.%. 

21.  The proline stabilized composition of claim 20 which elicits long term storage 

stability as characterized by: an HIC analysis at M3 or T2 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 3 wt.%. 

22.  The proline stabilized composition of claim 20 having at M3 or T2 or T4, on 

average, no more than 10,000 subvisible particles per mL having a size 

greater than 5prn. 

23.  The proline stabilized composition of claim 20 comprising about 50 mM 

proline, less than 4 wt.% sucrose, about 25 mM NaC1, 10-30 mM phosphate, 

and having pH of 6.3 to 6.5. 

The composition of claim 1, containing no arginine, or essentially free of 

arginine, wherein the composition, at M3 or T2 or T4, elicits long term storage 

stability that meets one or both of the following criteria: 

24.  

(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 
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and (ii) HIC analysis of amounts of material in the composition corresponding 

to peaks 1, 2 and 3 of the HIC chromatogram; and 

(B) an HIC chromatogram in which (i) peak 3 is absent, or essentially absent 

and (ii) 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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