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What is claimed is: 

1. A method for reducing the viscosity of a formulation containing citrate and a therapeutic 

protein, the method comprising; (a) providing a formulation comprising citrate; and (b) a 	ing 

5 sodium chloride to the formulation to a concentration of about 20 mM to about 150 	, 
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wherein the viscosity of the formulation with the sodium chloride is reduced comp- ed to the 

viscosity of the same formulation without sodium chloride. 

2. The method of claim 1 wherein the sodium chloride is added to a concen 	ation selected from 

the group consisting of about 25 mM, about 50 mM, and about 100mM. 

10 3. The method of any preceding claim, wherein the viscosity of the formulation with sodium 

chloride is reduced by at least about 5%, at least about 10%, at I .zt st about 15%, at least about 

20%, at least about 25%, at least about 30%, or at least about 	0% compared to the viscosity of 

the formulation in the absence of sodium chloride. 

4. The method of any preceding claim, wherein the vi 	osity of the formulation with sodium 

15 chloride is less than about 50 cP, less than about 4 	cP, less than about 40 cP, or less than about 

35 cP. 

5. A method for reducing the viscosity of a 	grmulation containing citrate and a therapeutic 

protein, the method comprising; (a) pro 	ding a formulation comprising citrate; and (b) adding 

glycine and/or arginine to the formulation to a concentration of about 0.4% w/v to about 1.1% 

20 w/v, wherein the viscosity of the formulation with the glycine and/or arginine is reduced 

compared to the viscosity of t - same formulation without glycine and/or arginine. 

6. The method of claim 5 	erein the glycine and/or arginine is added to a concentration 

selected from the grou 9 consisting of about 0.5% w/v and about 1% w/v. 

7. The method of 	aim 5 or 6, wherein the viscosity of the formulation with glycine and/or 

25 arginine is redu ed by at least about 5%, at least about 10%, at least about 15%, at least about 

20%, at leas about 25%, at least about 30%, at least about 40%, or at least about 50% compared 

to the vis osity of the formulation in the absence of glycine and/or arginine. 

8. T 	method of claim 5, 6, or 7, wherein the viscosity of the formulation with glycine and/or 

a ginine is less than about 50 cP, less than about 45 cP, less than about 40 cP, less than about 35 

/ 

30 cP, less than about 30 cP, or less than about 25 cP. 
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9. A method for reducing the viscosity of a formulation containing citrate and a therapeutic 

protein, the method comprising; (a) providing a formulation comprising citrate; and (b) add-ng 

phenylalanine to the formulation to a concentration of about 0.4% w/v to about 1.1% w/ , 

wherein the viscosity of the formulation with the phenylalanine is reduced compared o the 

5 viscosity of the same formulation without phenylalanine. 

10. The method of claim 9 wherein the phenylalanine is added to a concentra on of about 0.8% 

w/v. 

11. The method of claim 9 or 10, wherein the viscosity of the formulat in with phenylalanine is 

reduced by at least about 5%, at least about 10%, at least about 15°', at least about 20%, at least 

10 about 25%, at least about 30%, at least about 40%, or at least a b/ut 50% compared to the 

viscosity of the formulation in the absence of phenylalanine. 

12. The method of claim 9, 10, or 11, wherein the viscosi 	of the formulation with phenylalanine 

is less than about 50 cP, less than about 45 cP, less th- 	about 40 cP, less than about 35 cP, less 

than about 30 cP, or less than about 25 cP. 

15 13. A method for reducing the viscosity of a for 	ulation containing citrate and a therapeutic 

protein, the method comprising; (a) providing a formulation comprising citrate; and (b) adding 

tyrosine to the formulation to a concentr Lion of about 0.001% w/v to about 0.005% w/v, 

wherein the viscosity of the formulatir n with the tyrosine is reduced compared to the viscosity of 

the same formulation without tyro• ne. 

20 14. The method of claim 13 w -rein the tyrosine is added to a concentration of about 0.004% 

w/v. 

15. The method of clai 	13 or 14, wherein the viscosity of the formulation with tyrosine is 

reduced by at least . 'out 5%, at least about 10%, at least about 15%, at least about 20%, at least 

about 25%, at le...t about 30%, at least about 40%, or at least about 50% compared to the 

25 viscosity of th: formulation in the absence of tyrosine. 

16. The 	-thod of claim 13, 14, or 15, wherein the viscosity of the formulation with tyrosine is 

less th. 	about 50 cP, less than about 45 cP, less than about 40 cP, less than about 35 cP, less 

tha r about 30 cP, or less than about 25 cP. 

7. A method for reducing the viscosity of a formulation containing citrate and a therapeutic 

30 protein, the method comprising; (a) providing a formulation comprising citrate; and (b) adding 
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proline to the formulation to a concentration of about 4.0% wilt, wherein the viscosity of the 

formulation with the proline is reduced compared to the viscosity of the same formulation 

without proline. 

18. The method of claim 17, wherein the viscosity of the formulation with praline is redu 	d by at 

5 least about 5%, at least about 10%, at least about 15%, at least about 20%, at least a bodt25%, at 

least about 30%, at least about 40%, at least about 50%, at least about 60%, at leas 'about 70%, 

or at least about 75% compared to the viscosity of the formulation in the absence of proline. 

19. The method of claim 17 or 18, wherein the viscosity of the formulation 	ith tyrosine is less 

than about 50 cP, less than about 45 cP, less than about 40 cP, less than 	bout 35 cP, less than 

10 about 30 cP, less than about 25 cP, less than about 20 cP, or less tha 	about 15 cP. 

20. The method of any preceding claim, wherein the method fur , er comprises determining the 

stability of the protein formulation. 

21. The method of any preceding claim, wherein the for , u ation further comprises sucrose. 

22. The method of claim 21, wherein the formulation further comprises sucrose at a 

15 concentration of about 234 mM. 

23. The method of any preceding claim, whe ein the formulation is formulated to a pH of about 

6.0. 

24. The method of any preceding c aim, wherein the formulation further comprises polysorbate- 

80. 

20 25. The method of any prece mg claim wherein the therapeutic protein is an antigen binding 

polypeptide. 

26. The method of any preceding claim wherein the antigen binding polypeptide is an antibody. 

27. The method/of any preceding claim wherein the antigen binding polypeptide is an 

immunoglobulin single variable domain. 

25 28. The 	ethod of claim 25 where the antigen binding polypeptide binds to interleukin 5 01.5). 

29. A-he method of claim 28, wherein the antigen binding polypeptide is an anti-11_5 antibody. 
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30. The method of claim 29, wherein the anti-1L5 antibody comprises a heavy chain comprising 

SEQ ID NO:1 and a light chain comprising SEQ ID NO:2. 

5 

31. The method of any preceding claim wherein the therapeutic protein is present at a 

concentration of at least about 150 mg/ml, at least about 175 mg/ml, at least about 20 	mg/ml, 

at least about 225 mg/ml, at least about 250 mg/ml, at least about 275 mg/ml, or at least about 

300 mg/ml. 

32. The method of any preceding claim wherein the therapeutic protein is p ,esent at a 

concentration of at least about 150 mg/mI to about 300 mg/ml. 

33. The method of any preceding claim wherein the formulation is a ,econstituted formulation. 

10 34. The method of any preceding claim wherein the formulation is a liquid pharmaceutical 

formulation. 

35. The method of any preceding claim wherein the for 	lation is suitable for parenteral 

administration. 

36. The method of any preceding claim wherein 	e formulation comprises about 10 mM to 

15 about 50 mM citrate. 

37. The method of claim 36 wherein the f rmulation comprises about 20 mM citrate. 

38. A stable formulation produced b the method of any preceding claim. 

39. An article of manufacture co 	prising a container containing the formulation of claim 38. 

40. The article of manufact . re of claim 39 further comprising directions for administration of the 

20 formulation. 
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CLAIMS 

1. A method for reducing the viscosity of a formulation containing citrate and a therapeutic protein, the 

method comprising; (a) providing a formulation comprising citrate; and (b) adding sodium chloride to 

the formulation to a concentration of 20 mM to 150 mM, wherein the viscosity of the formulation with 

the sodium chloride is reduced compared to the viscosity of the same formulation without sodium 

chloride and wherein the formulation further comprises sucrose at a concentration of 234nM. 

2. The method of claim 1 wherein the sodium chloride is added to a concentration selected from the 

group consisting of 25 mM, 50 mM, and 100mM. 

3. The method of any preceding claim, wherein the viscosity of the formulation with sodium chloride is 

reduced by at least 5%, at least 10%, at least 15%, at least 20%, at least 25%, at least 30%, or at 

least 40% compared to the viscosity of the formulation in the absence of sodium chloride. 

4. The method of any preceding claim, wherein the viscosity of the formulation with sodium chloride is 

less than 50 cP, less than 45 cP, less than 40 cP, or less than 35 cP. 

5. The method of any preceding claim, wherein the method further comprises determining the stability 

of the protein formulation. 

6. The method of any preceding claim, wherein the formulation is formulated to a pH of 6.0. 

7. The method of any preceding claim, wherein the formulation further comprises polysorbate-80. 

8. The method of any preceding claim wherein the therapeutic protein is an antigen binding 

polypeptide. 

9. The method of any preceding claim wherein the antigen binding polypeptide is an antibody. 

10. The method of any preceding claim wherein the antigen binding polypeptide is an immunoglobulin 

single variable domain. 

11. The method of claim 8 where the antigen binding polypeptide binds to interleukin 5 (IL5). 

12. The method of claim 8, wherein the antigen binding polypeptide is an anti-IL5 antibody. 

13. The method of claim 12, wherein the anti-IL5 antibody comprises a heavy chain comprising SEQ 

ID NO:1 and a light chain comprising SEQ ID NO:2. 
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14. The method of any preceding claim wherein the therapeutic protein is present at a concentration 

of at least 150 mg/ml, at least 175 mg/ml, at least 200 mg/ml, at least 225 mg/ml, at least 250 mg/ml, 

at least 275 mg/ml, or at least 300 mg/ml. 

15. The method of any preceding claim wherein the therapeutic protein is present at a concentration 

of at least 150 mg/ml to 300 mg/ml. 

16. The method of any preceding claim wherein the formulation is a reconstituted formulation. 

17. The method of any preceding claim wherein the formulation is a liquid pharmaceutical formulation. 

18. The method of any preceding claim wherein the formulation is suitable for parenteral 

administration. 

19. The method of any preceding claim wherein the formulation comprises 10 mM to 50 mM citrate. 

20. The method of claim 19 wherein the formulation comprises 20 mM citrate. 

21. A stable formulation produced by the method of any preceding claim. 

22. An article of manufacture comprising a container containing the formulation of claim 21. 

23. The article of manufacture of claim 22 further comprising directions for administration of the 

formulation. 
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