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‘ABSTRACT

Growth kinetics of mammalian cell, Chinese Hamster Ovalry(CHO) was investigated to effectively produce phar-

maceutically important Erythropoeitin under perfusion chemostat conditions. Perfusion rate, D is correlated with total

viable is to be an essential factor in controlling growth kinetic parameters under this kind of operations. It is also

found that the measurement of oxygen uptake rates is a relatively accurate method to understand cell growth, in case

that the traditional cell count method is no longer useful due to heavy cell clumpings. True growth yield, Ymax and

maintenance coefficient, me associated with mammalian cell growth were estimated as 2.86x10% cells / g of glucose
g

and 0.0063 g of glucose / cells / hr, respectively.
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Table 1. Results of Cultivating Chinese Hamster Ovalry (CHO K1) under Perfusion Chemostat

Operationst (8).

Total Viable . Oxygen Residual
Days Cell Viability P ;rg‘:lcl’)“ upt}':x%(e Glucose DPO*
*10E-5 ’ Rate # Conc.*
(cell/ml) (%) (1/hr) (mL/min) (g/L) (ug/mL)
1 2.40 93 0.0041 2.57 1.93 -
2 3.90 - 0.0097 3.45 1.88 0.72
3 3.70 92 0.0096 4.57 1.87 -
4 4.20 88 0.0098 6.57 1.72 -
5 5.20 97 0.0101 8.39 1.69 —
6 9.30 95 0.0196 12.46 1.63 1.80
7 8.70 76 0.0159 21.86 1.29 8.40
8 5.10 76 0.0226 22.65 1.17 -
9 4.30 73 0.0222 22.65 1.17 -
10 7.40 92 0.0202 38.59 1.14 8.30

+ Basal media was added by 5% FBS and 6 M Glutamine, and working liquid volume was 100L.

++ Tryptophan-blue dye exclusion method was used.
* Samples were analyzed by HPLC everyday.

** Actual concentrations were calculated from standard curve.
++ Oxygen conc. in inlet and outlet gases and liquid phase were measured by on-line gas chromato-

graph.
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Table II. Results of Estimating Growth Yield and Specific Oxygen Consumption Rate from Table I.
Prefusion Total Viable Consumed Growth OxygenA Specific Specific

Rate, D Cell Glucose Yield Uptake Oxygen Product
*10E-5 Conc. * Y Rate Uptake tion
AS *10E-B *10E10
(1/hr) (cells/mL) (g/L) (cell/g) (mL/min) (g/cell/h)
0.0041 2.40 1.12 2.14 2.57 2.87
0.0097 3.90 1.22 3.20 3.45 2.37 1.77

< 0.0096 3.70 1.19 3.11 4.57 3.31 -
0.0098 4.20 1.48 2.84 6.57 421 —
0.0101 5.20 1.39 3.74 8.39 4.32 -
0.0196 9.30 1.48 6.23 12.5 3.59 3.74
0.0159 8.70 1.71 5.09 21.9 6.73 15.4
0.0026 5.10 2.06 2.48 20.0 10.5 354
0.0222 4.30 1.85 2.32 22.7 14.1
0.0202 7.40 1.94 3.81 38.6 14.0 22.7

*Initial glucose concentration was 3.05 g/L (3 g/L from basal media and 0.05 g/L from 5% FBS), and actually
consumed glucose concentration was corrected by substracting amounts of unused glucose in the perfused

media from residual glucose concentrations.

0.5 ~5 X 107" mmole 02/ cells / hr(11))..
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Fig. 1 Relationship between perfusion rates and
total viability along with tetal cells from Table
I; O, total viable cell; &, viability. Lines are drawn
by least Square Regression method.
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specialeast Square Regression method.



38

mand7h A 4510} WaAAEE T AL FFH Aol

dold = gles I 34 & dxol AA Al
oe] A7 A= online 7 A FA o] 7h5H
E=5

27 v 52 19 data® o274 Mz Aoz24
BPOR S AbtoIBE SAGAAAA H2e Ac]

o}, 2329} 30] o] &9 & % Plotting3} 2
d 3ol A xS Aksdu] S5 EPO 4450
ARE A 7E &S el goh Y 3ell4] 43e]
s du| £ 5ol A7) EPOYALEE Jepdch

E3 2

oboll 4} a3k uiel o] AR Al 279 FAe] AH3lehx|
ke Y RebE AbbdelEEel EPOYA£EL
A4 &, Growth-associated product formation®] 3#A|
7b A2 Als) Far gleh divksbd Abd 4w EE L
Zteta| Al 25 A%t when, ole] e} EPOYAE
Fotebe, 29f vk A9 EPOYAbe] 47| e
=5

o9} zro] EPOMAREEE X437l 48] Perfusion
Systemel] 4| # 2 &rgk W 4=¢] Perfusion ratez}2| Ak 34
AZ 23 w4 2 Bl F3glch &, Al WA
FAEEE wZA Sk Al ZAA £70] FolAZR
EPO4A 0] 73k 2 44k o] 28 4= AIZ
o] wlek wiekat Product® A2 A F483t 71E A&
7b ek =3t 5.8 19 485 Column®l Growth Yield,
Yore= o| Al 74x] Eo‘i A 2ol BT =Tl A ok 4
S AdE 98 Aoicl =3 o] Yield Model

‘. o
“€-10 °
'%l%
s a
=
3 a
S o 3
K e S
E ) [=4
£ 3
T -
(]
g g
< ® g
= &
5]
g 9
= 3
E H o Zz
S / x
z o >
g, o
3
3 &
o ° 8
& £
E ° ° w =
& ©
L)
[

< oxEs ©
TOTAL VIABLE CELL, cells/mL

Fig. 3. Relationships among total viable cell
and specific oxygen uptake rate and specific
production rate from Table II; O, specific oxygen
uptake rate; &, specific product production rate.
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Fig. 4. Rates of EPO productions related to
media perfusion rates from data of table II.



Vol. 4. No. 1

39

Table III. Results of Estimating True Growth Yield and Maintenance Coefficient under Perfusion

Chemostat Operations from Table II.

True Growth Yield, Yax

Maintenance Coefficient, mg

*10E-8 (cells/g) (g/cells/hr)
Point 95% Confidence Point 95% Confidence
Estimate Interval Estimate Interval
Form I 2.86 1.88, 9.90 —1.1651 0, 0.0041
Form II 1.92 1.37, 3.18 0.0063 0.0025, 0.0101
Form 24 o] Aol o) e zhe 0006302 tfe % 2t A
& AEE3} slazs F44g gFolth =3 True growth
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