
CLAIMS 

1. A lyophilised formulation prepared by lyophilising an aqueous formulation having 

pH of 5.0-7.0 and comprising 
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(I) an anti-CD40 antibody wherein the antibody has a concentration of 20-150 g/ml, 

	

5 	and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 d CDR3 

of SEQ ID NOs 3, 4 and 5 respectively, and light chain CORI, CDR2 ave CDR3 of 

SEQ ID NOs: 6, 7 and 8, 

(ii) a stabiliser, 

(iii) a buffering agent, 

	

10 	(iv) a surfactant, and optionally 

(v) an amino acid. 

2. The lyophilised formulation of claim 1, wherein said 	mutation is prepared from an 

aqueous formulation having a pH of 5.0-7.0 and co prising 

(i) an anti-CD40 antibody wherein the antibody as a concentration of 20-150mg/ml, 

15 	and wherein said anti-CD40 antibody includi heavy chain CDR1, CDR2 and CDR3 

of SEQ ID NOs 3, 4 and 5 respectively, d light chain CDR1, CDR2 and CDR3 of 

SEQ ID NOs: 6, 7 and 8, 

(ii) sucrose or trehalose as a stabilis 

(iii) histidine as a buffering agent 

20 	(iv) polysorbate 20 as a surfa ant, and optionally 

(v) an amino acid seleo e rom arginine, methionine and glycine. 

3. The lyophilised formul on of claim 1 or claim 2, wherein said formulation is prepared 

from an aqueous fo 	lation having a pH of 5.0-7.0 and comprising 

(i) an anti-CD40 ntibody wherein the antibody has a concentration of 20-150 mg/ml, 

25 	and wherein Ed anti-CD40 antibody includes heavy chain CDR1, CDR2 and CDR3 

of SEQ ID . Os 3, 4 and 5 respectively, and light chain CDR1, CDR2 and CDR3 of 

SEQ ID 	s: 6, 7 and 8, 

(ii) 3- 0 mM sucrose or trehalose as a stabiliser, 

1-60 mM histidine as a buffering agent, 

30 	(iv) up to 0.2% polysorbate 20 as a surfactant, and optionally 

(v) 2-80 mM arginine, methionine or glycine. 
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4. The lyophilised formulation as claimed in any previous claim, wherein said 

formulation is prepared from an aqueous formulation having a pH of 6.0 a 

comprising 

(I) an anti-0040 antibody wherein the antibody has a concentration of 50 mg I, and 

	

5 	wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 an CDR3 of 

SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and 	R3 of SEQ 

ID NOs: 6, 7 and 8, 

(ii) 90 mM sucrose as a stabiliser, 

(iii) 10 mM histidine as a buffering agent, 

	

10 	(iv) 0.02% polysorbate 20 as a surfactant. 

5. The lyophilised formulation as claimed in an previous claim, wherein said 

formulation is prepared from an aqueous for ulation having a pH of 6.0 and 

comprising 

15 	(i) an anti-CD40 antibody wherein the anti, dy has a concentration of 50 mg/ml, and 

wherein said anti-CD40 antibody inclu s heavy chain CDR1, CDR2 and CDR3 of 

SEQ ID NOs 3, 4 and 5 respectively, nd light chain CDR1, CDR2 and CDR3 of SEQ 

ID NOs: 6, 7 and 8, 

(ii) 90 mM sucrose as a stabili 

20 	(iii) 10 mM histidine as a b ering agent, 

(iv) 0.02% polysorbate si as a surfactant, and 

(v) 17 mM arginine. 

6. The lyophil ed formulation as claimed in any previous claim, wherein said 

25 	formulati 	is prepared from an aqueous formulation having a pH of 6.0 and 

compri g 

(i) 	anti-CD40 antibody wherein the antibody has a concentration of 150 mg/ml, 

d wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and CDR3 

of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and CDR3 of 

30 	SEQ ID NOs: 6, 7 and 8, 

(ii) 270 mM sucrose as a stabiliser, 

(iii) 30 mM histidine as a buffering agent, and 



(iv) 0.06% polysorbate 20 as a surfactant. 
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7_ An aqueous pharmaceutical composition obtained by reconstituting a lyop ised 

formulation of any one of the preceding claims, wherein the reconstitution ctor is 

5 	between 1:0.5 to 1:6. 

8. The aqueous pharmaceutical composition of claim 8, wherein the r onstitution factor 

is 1:3. 

10 	9. An aqueous pharmaceutical composition having a pH of 5.1 o 7.0 comprising 

(i) an anti-CD40 antibody wherein the antibody has concentration of at least 50 

mg/ml, and wherein said anti-CD40 antibody includ heavy chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs 3, 4 and 5 respectively, nd light chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs: 6, 7 and 8, 

15 	(ii) a stabiliser, 

(iii) a buffering agent, 

(iv) a surfactant, and optionally 

(v) an amino acid. 

20 	10. The aqueous pharmaceu = al composition of claim 9 comprising 

(i) an anti-CD40 anti dy wherein the antibody has a concentration of at least 50 

mg/ml, and wherei aid anti-CD40 antibody includes heavy chain CDR1, CDR2 and 

CDR3 of SEQ 1 NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and 

CDR3 of SEQ NOs: 6, 7 and 8, 

25 	(ii) sucrose ,•r trehalose as a stabiliser, 

(iii) hist' ine as a buffering agent, 

(iv) olysorbate 20 as a surfactant, and optionally 

an amino acid selected from arginine, methionine or glycine. 

30 	11. The aqueous pharmaceutical composition of claim 9 or 10 comprising 
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(i) an anti-CD40 antibody wherein the antibody has a concentration of at least 50 

mg/ml, and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 a 

CDR3 of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 nd 

CDR3 of SEQ ID NOs: 6, 7 and 8, 

5 	(ii) 200-300 mM sucrose as a stabiliser, 

(iii) 25-35 mM histidine as a buffering agent, 

(iv) up to 0.2% polysorbate 20 as a surfactant, and optionally 

(v) 10-80 mM arginine, methionine or giycine. 

10 	12. The aqueous pharmaceutical composition of any one of laims 9 to 11, wherein the 

composition has a pH of 6.0 and comprises 

(1) an anti-CD40 antibody wherein the antibody h s a concentration of at least 50 

mg/ml, and wherein said anti-CD40 antibody inc des heavy chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs 3, 4 and 5 respectiv y, and light chain CDR1, CDR2 and 

15 	CDR3 of SEQ ID NOs: 6, 7 and 8, 

(II) 270 mM sucrose as a stabiliser, 

(iii) 30 mM histidine as a buffering a•> nt, and 

(iv) 0.06% polysorbate 20 as a s actant. 

20 	13. The aqueous pharmaceu al composition of any one of claims 9 to 11, wherein the 

composition has a pH 6.0 and comprises 

(I) an anti-CD40 a •ody wherein the antibody has a concentration of at least 50 

mg/ml, and whe n said anti-CD40 antibody includes heavy chain CDR1, CDR2 and 

CDR3 of SEQ D NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and 

25 	CDR3 of SEu ID NOs: 6, 7 and 8, 

(ii) 270 	sucrose as a stabiliser, 

(iii) 3►  mM histidine as a buffering agent, 

0.06% polysorbate 20 as a surfactant, and 

30 

) 51 mM arginine. 



14. The aqueous pharmaceutical composition of any one of claims 9 to 13, wherein the 

anti-CD40 antibody has a concentration of 150 mg/ml. 
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15. The lyophilised formulation of any one of claims 1 to 6 or the aqueous 

5 	pharmaceutical composition of any one of claims 7 to 14, wherein the nti-CD40 

antibody comprises a VH  domain having the amino acid sequence of Q ID NO: 1 

and a VL  domain having the amino acid sequence of SEQ ID NO: 2. 

16. The lyophilised formulation of any one of claims 1 t 6 or the aqueous 

10 	pharmaceutical composition of any one of claims 7 to 1 wherein the anti-CD40 

antibody comprises a heavy chain region of SEQ ID NO: and a light chain region of 

SEQ ID NO: 10. 

17. The lyophilised formulation of any one o claims 1 to 6 or the aqueous 

15 	pharmaceutical composition of any one of aims 7 to 14, wherein the anti-CD40 

antibody comprises a heavy chain region SEQ ID NO: 13 and a light chain region 

of SEQ ID NO: 14. 

18. The lyophilised formulation 	any one of claims 1 to 6 or the aqueous 

20 	pharmaceutical composition 	any one of claims 7 to 14, wherein the anti-CD40 

antibody comprises a heav, chain region of SEQ ID NO: 17 and a light chain region 

of SEQ ID NO: 18. 

19. A delivery devic ncluding the aqueous pharmaceutical composition of any one of 

25 	claims 7 to 18. 

20. A pre-fi d syringe including the aqueous pharmaceutical composition of any one of 

claim -7 to 18. 

30 	2 A method for delivering an anti-CD40 antibody to a mammal, comprising a step of 

administering to the mammal an aqueous pharmaceutical composition as claimed in 

any one of claims 7 to 18. 
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22. A lyophilised formulation of any one of claims 1 to 6 or an aqueous pharmaceutical 

composition of any one of claims 7 to 14 for use in treating a disease or disorder th 

is mediated by CD40. 

5 	23. The lyophilised formulation or aqueous pharmaceutical composition 	cording to 

claim 22 for use in the treatment of autoimmune diseases. 

24. The lyophilised formulation or aqueous pharmaceutical com sition according to 

claim 23 for use in the treatment of rheumatoid a ritis, systemic lupus 

10 	erythematosus, or Pemphigus vulgaris. 
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CLAIMS 

1. A lyophilised formulation prepared by lyophilising an aqueous formulation having a 

pH of 5.0-7.0 and comprising 

(i) an anti-CD40 antibody wherein the antibody has a concentration of 20-150 mg/ml, 

	

5 	and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and CDR3 

of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and CDR3 of 

SEQ ID NOs: 6, 7 and 8, 

(ii) a stabiliser, 

(iii) a buffering agent, 

	

10 	(iv) a surfactant, and optionally 

(v) an amino acid. 

2. The lyophilised formulation of claim 1, wherein said formulation is prepared from an 

aqueous formulation having a pH of 5.0-7.0 and comprising 

(i) an anti-CD40 antibody wherein the antibody has a concentration of 20-150mg/mi, 

	

15 	and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and CDR3 

of SEQ ID NOs 3, 4 and 5 respectively, and light chain COR1, CDR2 and CDR3 of 

SEQ ID NOs: 6, 7 and 8, 

(ii) sucrose or trehalose as a stabiliser, 

(iii) histidine as a buffering agent, 

	

20 	(iv) polysorbate 20 as a surfactant, and optionally 

(v) an amino acid selected from arginine, methionine and glycine. 

3. The lyophilised formulation of claim 1 or claim 2, wherein said formulation is prepared 

from an aqueous formulation having a pH of 5.0-7.0 and comprising 

(i) an anti-CD40 antibody wherein the antibody has a concentration of 20-150 mg/ml, 

	

25 	and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and CDR3 

of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and CDR3 of 

SEQ ID NOs: 6, 7 and 8, 

(ii) 3-300 mM sucrose or trehalose as a stabiliser, 

(iii) 1-60 mM histidine as a buffering agent, 

	

30 	(iv) up to 0.2% polysorbate 20 as a surfactant, and optionally 

(v) 2-80 mM arginine, methionine or glycine. 
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4. The lyophilised formulation as claimed in any previous claim, wherein said 

formulation is prepared from an aqueous formulation having a pH of 6.0 and 

comprising 

(i) an anti-CD40 antibody wherein the antibody has a concentration of 50 mg/ml, and 

	

5 	wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and CDR3 of 

SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and CDR3 of SEQ 

ID NOs: 6, 7 and 8, 

(ii) 90 mM sucrose as a stabiliser, 

(iii) 10 mM histidine as a buffering agent, 

	

10 	(iv) 0.02% polysorbate 20 as a surfactant. 

5. The lyophilised formulation as claimed in any previous claim, wherein said 

formulation is prepared from an aqueous formulation having a pH of 6.0 and 

comprising 

	

15 	(i) an anti-CD40 antibody wherein the antibody has a concentration of 50 mg/ml, and 

wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and CDR3 of 

SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and CDR3 of SEQ 

ID NOs: 6, 7 and 8, 

(ii) 90 mM sucrose as a stabiliser, 

	

20 	(iii) 10 mM histidine as a buffering agent, 

(iv) 0.02% polysorbate 20 as a surfactant, and 

(v) 17 mM arginine. 

6. The lyophilised formulation as claimed in any previous claim, wherein said 

	

25 	formulation is prepared from an aqueous formulation having a pH of 6.0 and 

comprising 

(I) an anti-CD40 antibody wherein the antibody has a concentration of 150 mg/rill, 

and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and CDR3 

of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and CDR3 of 

	

30 	SEQ ID NOs: 6, 7 and 8, 

(ii) 270 mM sucrose as a stabiliser, 

(iii) 30 mM histidine as a buffering agent, and 
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(iv) 0.06% polysorbate 20 as a surfactant. 

7. An aqueous pharmaceutical composition obtained by reconstituting a lyophilised 

formulation of any one of the preceding claims, wherein the reconstitution factor is 

	

5 	between 1:0.5 to 1:6. 

8. The aqueous pharmaceutical composition of claim 8, wherein the reconstitution factor 

is 1:3. 

	

10 	9. An aqueous pharmaceutical composition having a pH of 5.0 to 7.0 comprising 

(i) an anti-CD40 antibody wherein the antibody has a concentration of at least 50 

mg/ml, and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs: 6, 7 and 8, 

	

15 	(ii) a stabiliser, 

(iii) a buffering agent, 

(iv) a surfactant, and optionally 

(v) an amino acid. 

	

20 	10. The aqueous pharmaceutical composition of claim 9 comprising 

(i) an anti-CD40 antibody wherein the antibody has a concentration of at least 50 

mg/ml, and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs: 6, 7 and 8, 

	

25 	(ii) sucrose or trehalose as a stabiliser, 

(iii) histidine as a buffering agent, 

(iv) polysorbate 20 as a surfactant, and optionally 

(v) an amino acid selected from arginine, methionine or glycine. 

30 	11. The aqueous pharmaceutical composition of claim 9 or 10 comprising 



WO 2013/164789 	 PCT/IB2013/053490 
41 

(i) an anti-CD40 antibody wherein the antibody has a concentration of at least 50 

mg/ml, and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs: 6, 7 and 8, 

	

5 	(ii) 200-300 mM sucrose as a stabiliser, 

(iii) 25-35 mM histidine as a buffering agent, 

(iv) up to 0.2% polysorbate 20 as a surfactant, and optionally 

(v) 10-80 mM arginine, methionine or glycine. 

	

10 	12. The aqueous pharmaceutical composition of any one of claims 9 to 11, wherein the 

composition has a pH of 6.0 and comprises 

(i) an anti-CD40 antibody wherein the antibody has a concentration of at least 50 

mg/ml, and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and 

	

15 	CDR3 of SEQ ID NOs: 6, 7 and 8, 

(ii) 270 mM sucrose as a stabiliser, 

(iii) 30 mM histidine as a buffering agent, and 

(iv) 0.06% polysorbate 20 as a surfactant. 

	

20 	13. The aqueous pharmaceutical composition of any one of claims 9 to 11, wherein the 

composition has a pH of 6.0 and comprises 

(i) an anti-CD40 antibody wherein the antibody has a concentration of at least 50 

mg/ml, and wherein said anti-CD40 antibody includes heavy chain CDR1, CDR2 and 

CDR3 of SEQ ID NOs 3, 4 and 5 respectively, and light chain CDR1, CDR2 and 

	

25 	CDR3 of SEQ ID NOs: 6, 7 and 8, 

(ii) 270 mM sucrose as a stabiliser, 

(iii) 30 mM histidine as a buffering agent, 

(iv) 0.06% polysorbate 20 as a surfactant, and 

(v) 51 mM arginine. 

30 
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14. The aqueous pharmaceutical composition of any one of claims 9 to 13, wherein the 

anti-CD40 antibody has a concentration of 150 mg/ml. 

15. The lyophilised formulation of any one of claims 1 to 6 or the aqueous 

	

5 	pharmaceutical composition of any one of claims 7 to 14, wherein the anti-CD40 

antibody comprises a VH domain having the amino acid sequence of SEQ ID NO: 1 

and a VL  domain having the amino acid sequence of SEQ ID NO: 2, 

16. The lyophilised formulation of any one of claims 1 to 6 or the aqueous 

	

10 	pharmaceutical composition of any one of claims 7 to 14, wherein the anti-CD40 

antibody comprises a heavy chain region of SEQ ID NO: 9 and a light chain region of 

SEQ ID NO: 10. 

17. The lyophilised formulation of any one of claims 1 to 6 or the aqueous 

	

15 	pharmaceutical composition of any one of claims 7 to 14, wherein the anti-CD40 

antibody comprises a heavy chain region of SEQ ID NO: 13 and a light chain region 

of SEQ ID NO: 14. 

18. The lyophilised formulation of any one of claims 1 to 6 or the aqueous 

	

20 	pharmaceutical composition of any one of claims 7 to 14, wherein the anti-CD40 

antibody comprises a heavy chain region of SEQ ID NO: 17 and a light chain region 

of SEQ ID NO: 18. 

19. A delivery device including the aqueous pharmaceutical composition of any one of 

	

25 	claims 7 to 18. 

20. A pre-filled syringe including the aqueous pharmaceutical composition of any one of 

claims 7 to 18. 

	

30 	21.A lyophilised formulation of any one of claims 1 to 6 or an aqueous pharmaceutical 

composition of any one of claims 7 to 14 for use in treating a disease or disorder that 

is mediated by CD40. 
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22.The lyophilised formulation or aqueous pharmaceutical composition according to 

claim 21 for use in the treatment of autoimmune diseases. 

23. The lyophilised formulation or aqueous pharmaceutical composition according to 

5 

	

	claim 22 for use in the treatment of rheumatoid arthritis, systemic lupus 

erythematosus, or Pemphigus vulgaris. 


