
 

 

 

 

 





SSUMMARY 

 





RRESUM 

 





NNOMENCLATURE 
 



  















 



 



 



 



 



 

 

Time period

Up t
o 1

98
9

19
90

-19
94

19
95

-19
99

20
00

-20
04

20
05

-20
10

20
10

-20
14

%
 o

f a
pp

ro
va

ls

0
10
20
30
40
50
60
70
80
90

100 Mammalian
Non-mammalian



 



 

 



 



 



 

 

 

 

 

 

 



 



 

 

 



 



 

 

 



 



 



 



 



 



 

 



 

 



 

 

 

• 

• 



 

• 

• 



 



 



 



 



 



 



 



 



 



 



 



 



 



• 

• 

• 

• 







A. No addition
HyQ CDM4 - 293

Time (h)
0 48 96 144 192 240 288 336

X
v 

(x
10

6  
ce

ll/
m

L)

0

2

4

6

8

10

0

20

40

60

80

100
HyQ SFM4 - 293

Time (h)
0 48 96 144 192 240 288 336

0

2

4

6

8

10

0

20

40

60

80

100

B. 5% FBS addition
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C. 5% CB5 addition
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Viability Glucose Lactate
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Viability Glucose Lactate

Ln(xv) during exponential growth phase Ln(xv) after exponential growth phase 









Viable Cell density (VCD) (x106 cell/mL)
Oxygen uptake rate (OUR) (mol/L·h-1)
Glucose (mM)
Lactate (mM)
Viability (%)

[G
lu

co
se

]/[
La

ct
at

e]
 (

m
M

)









Viable Cell density (VCD) (x106 cell/mL)
Oxygen uptake rate (OUR) (mol/L·h-1)
Glucose (mM)
Lactate (mM)
Viability (%)

Viable Cell density (VCD) (x106 cell/mL)
Oxygen uptake rate (OUR) (mol/L·h-1)
Glucose (mM)
Lactate (mM)
Viability (%)












