
CLAIMS 

1.  heterologous 	 in A method of culturing 	 protein-secreting mammalian cells 

cell culture supernatant wherein the cell culture supernatant is maintai 	d 

at a temperature that is set at X±0.9°C, wherein X has a value of fro 	35.1 

5 to 36.5, with the proviso that the temperature is set at less than 37°' 

2.  A method according to Claim 1 wherein the temperature is set 	36±0.9°C. 

3.  A method according to Claim 1 wherein the temperature is ..et at 36±0.5°C. 

4.  A method according to Claim 1 wherein the temperatu 	is set at 36±0.2°C. 

5.  A method according to Claim 1 wherein the tern • : ature is set at 36 °C. 

in 6.  A method according to Claim 1 	wherei 	the temperature is set at 

35.1±0.9 °C. 

7.  A method according to Claim 	1 	herein the temperature is set at 

35.1±0.5 °C. 

8.  A method according to Cla 	1 	wherein the temperature is set at 

15 35.1±0.2 °C. 

9.  A method according to ft aim 1 wherein the temperature is set at 35.1 °C. 

10.  A method acco d rg to Claim 	1 	wherein the temperature is set at 

36.5±0.9 °C. 

11.  A method 	. 	ording 	to Claim 	1 	wherein the temperature 	is set at 

20 36.5±0.5 ° 

12.  A m= hod 	according 	to Claim 	1 	wherein the temperature is set at 

36 	±0.2 °C. 

13.  A method according to Claim 1 wherein the temperature is set at 36.5 °C. 

4. A method of culturing heterologous protein-secreting mammalian cells in a 

25 cell culture supernatant wherein the cell culture supernatant is maintained 
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at a pH that it rat -1 X±0.05 wherein X has a valuo of from 7.15 to 7.20, 

with the proviso that the pH is set at greater than 7.10. 

15.  A method according to Claim 14 wherein the pH is set at 7.20±0.05. 

16.  A method according to Claim 14 wherein the pH is set at 7.20±0.03. 

5 	17. A method according to Claim 14 wherein the pH is set at 7.20±0.0 

18.  A method according to Claim 14 wherein the pH is set at 7.20. 

19.  A method according to Claim 14 wherein the pH is set at 	.15±0.05. 

20.  A method according to Claim 14 wherein the pH is s= at 7.15±0.03. 

21.  A method according to Claim 14 wherein the pH 's set at 7.15±0.01. 

10 	22. A method according to Claim 14 wherein th 	pH is set at 7.15. 

23.  A 	 heterologous 	 in method of culturing 	 p • ein-secreting mammalian cells 	a 

cell culture supernatant wherein the • ell culture supernatant has a dissolved 

CO2  concentration of 1 to 10%. 

24.  A method according to Clai 	23 wherein the CO2  concentration is 4.0 to 

15 9.0%. 

25.  A method according r 0  Claim 23 wherein the CO2  concentration is 5.5 to 

8.5%. 

26.  The method o Claim 23 wherein the cell culture supernatant is maintained 

at a tempe cure that is set at X±0.9°C wherein X has a value of from 35.1 

20 to 36.5, 	th the proviso that the temperature is set at less than 37°C. 

27.  A 	- hod according to Claim 26 wherein the temperature is set at 

3 ±0.9°C. 

28 A method according to Claim 26 wherein the temperature is set at 

35.1±0.9°C. 

29. A method according to Claim 26 wherein the temperature is set at 

36.5±0.9°C. 
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"R0 	Thp method of Claim_ 1, 73 or 2A wherein the cell cult re supernatant is  

maintained at a pH that is set at X±0.5 wherein X has a value of from 7.15 

to 720, with the proviso that the pH is set at greater than 7.10. 

31.  The method of any preceding claim wherein the cell culture supernata 	is 

5 buffered with bicarbonate. 

32.  The method 

air. 

of any preceding claim wherein the supematant is sp rged with 

33.  The method of any preceding claim wherein the cell de ity is 1.0x106  to 

5.0x106  cells/ml. 

ai 	34. The method 

cells/ml. 

of Claim 33 wherein the cell den 1.0x106  to 3.5x106  

35.  The method 

cells/ml. 

of Claim 34 wherein the c 	density is 1.4x106  to 2.8x106  

36.  The method of Claim 35 wherein the cell density is 1.6x106  to 2.6x106  

15 cells/ml. 

37.  The method 

cells/ml. 

of Claim 36 	erein the cell density is 1.8x106  to 2.4x106  

38.  The method of any ('receding claim wherein the heterologous protein is a 

blood protein. 

20 	39. The method 

Factor VIII 

any one of Claims 2, 15 or 23 wherein the blood protein is 

40.  The 	-thod of Claim 39 wherein the Factor VIII is co-expressed with von 

Wil •b and Factor. 

41.  The method of any preceding claim wherein the concentration of Cue` in the 

25 cell culture supematant is at least 5 ppb. 

42.  The method of Claim 

or 25 ppb. 

41 wherein the Cue" concentration is at least 7, 10, 15 
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protein is ADAMTS-13. 

44. A method according to any one of Claims 6, 19 or 23 wherein the •'•od  

protein is furin. 

5 	45. A method according to any one of Claims 10, 15 or 23 wherein the blood 

protein is Factor VII. 

46.  The method of any preceding claim wherein the mamma 	n cell is a rodent 

cell, such as a CHO cell or a BHK cell. 

47.  The method of any preceding claim wherein the c 	ure is a batch culture. 

to 	48. The method of any of Claims 1 to 45 whe • in the culture is a fed-batch 

culture. 

49.  The method of any of Claims 1 to 45 	herein the culture is a continuous 

culture, particularly a repeated batc ., chemostat or turbidostat culture. 

50.  A method of culturing FactorII-secreting mammalian cells in a vessel 

IS comprising a cell culture sup: matant wherein the density of the cells in the 

cell culture supematant is 	easured by an in-line sensor and the influx of 

fresh medium into the v ssel is automatically controlled in order to maintain 

the density of the cell, in a desired range. 

51.  The method of C 	m 50 wherein the cell density is at least 1.2x106  cells/mt. 
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CLAIMS 

1.  A method of culturing heterologous protein-secreting mammalian cells in a cell culture 

supernatant wherein the cell culture supernatant is maintained at a pH that is set at 

X±0.05 wherein X has a value of from 7.15 to 7.20, with the proviso that the pH is set at 

5 greater than 7.10, wherein the cell density is 1.4x106  to 2.8x106  cellsiml. 

2.  A method according to Claim 1 wherein the pH is selected from 7.20±0.05, 7.20±0.03, 

7.20±0.01, 7.20, 7.15±0.05, 7.15±0.03, 7.15±0.01 and 7.15. 

3.  The method of any preceding claim wherein the cell culture supernatant is buffered 
with bicarbonate. 

10 4.  The method of any preceding claim wherein the supernatant is sparged with air. 

5.  The method of any preceding claim wherein the heterologous protein is a blood protein. 

6.  The method of Claim 2 wherein the heterologous protein is Factor VIII. 

7.  The method of Claim 6 wherein the Factor VIII is co-expressed with von Willebrand 
Factor. 

15 8.  The method of any preceding claim wherein the concentration of Cue' in the cell culture 
supernatant is at least 5, 7, 10, 15 or 25 ppb. 

9.  A method according to Claim 2 wherein the heterologous protein is ADAMTS-13 or 
furin. 

10.  A method according to Claim 2 wherein the heterologous protein is Factor VII. 

20 11.  The method of any preceding claim wherein the mammalian cell is a rodent cell, such 
as a CHO cell or a BHK cell. 

12.  The method of any preceding claim wherein the culture is a batch culture. 

13.  The method of any of Claims 1 to 10 wherein the culture is a fed-batch culture. 

14.  The method of any of Claims 1 to 10 wherein the culture is a continuous culture, 
25 particularly a repeated batch, chemostat or turbidostat culture. 

15.  A method of culturing heterologous protein-secreting mammalian cells in a cell 
culture supernatant wherein the cell culture supernatant has a dissolved CO2  
' 	----=- i 	--- - 	- ' 	' 	'i- 	" ..., 	
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16.  A method according to Claim 15 wherein the CO2  concentration is either 4.0 to 
9.0% or 5.5 to 8.5%. 

17.  The method of Claim 15 wherein the cell culture supernatant is maintained at a 
temperature that is set at X±0.9°C wherein X has a value of from 35.1 to 36.5, with 

5 the proviso that the temperature is set at less than 37°C. 

18.  A method according to Claim 	17 wherein the 	temperature is selected from 
36±0.9°C, 35.1±0.9°C, and 36.5±0.9°C. 

19.  The method of Claim 15 or 17 wherein the cell culture supernatant is maintained at 
a pH that is set at X±0.5 wherein X has a value of from 7.15 to 7.20, with the 

10 proviso that the pH is set at greater than 7.10. 

20.  The method of any preceding claim wherein the cell culture supernatant is buffered 
with bicarbonate. 

21.  The method of any preceding claim wherein the supernatant is sparged with air. 

22.  The method of any preceding claim wherein the heterologous protein is a blood 
15 protein. 

23.  The method of Claim 15 wherein the heterologous protein is Factor VIII. 

24.  The method of Claim 23 wherein the 	Factor VIII 	is co-expressed with von 
Willebrand Factor. 

25.  The method of any preceding claim wherein the concentration of Cud' in the cell 
20 culture supernatant is at least 5, 7, 10, 15 or 25 ppb. 

26.  A method according to Claim 15 wherein the heterologous protein is ADAMTS-13, 
furin or Factor VII. 

27.  The method of any preceding claim wherein the mammalian cell is a rodent cell, such as 
a CHO cell or a BHK cell. 

25 28.  The method of any preceding claim wherein the culture is a batch culture. 

29.  The method of any of Claims 15 to 26 wherein the culture is a fed-batch culture. 

30.  The method of any of Claims 15 to 26 wherein the culture is a continuous culture, 
particularly a repeated batch, chemostat or turbidostat culture. 
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