S TIEFIRI2(ET) 185~ 191,199
Chinese  Journal of Biotechnology

TRk A W R R BE th A A FE AR AR K SRR AT S

B BTHE BEZ KRER

(ERBTCEFSETBMFTH L8 200237)

W OE %Fﬂﬁﬁ%ﬁiﬁﬁﬁ‘?ﬁ*,ﬁ3f‘lﬁfg‘?ﬁ%ﬁﬁ?%ﬁﬁﬁgTi%ﬁﬁ%‘%*ﬂmﬁﬁﬁiﬁ
FAL A 20 M R RO B B B 4 B Y R T, R e S R A R A T A B 3R R SR I, 1201/ min
(AL AR PR3 B R MM P T AR B 4 T, WA A B A E B ME AN Pluronic
F68 MM AR, BN TR aES TR WY EBEEEEH, BN ERY
HUAE 8 #30 B2, Pluronic F68 8578 s uBh - S MR iE . Bob, A EHRPTERILE
BT T,

KT MR, YR, RAORMN, PR, R

MEEAMRA A HAMES DNA #H AN ER, KESTEHEWH &, MEBRTEH
R E, W R Shim A B RS 7 5 A R AT AR TR, Hoh i o 2 AT 0 A A S
BIE SR PR B TR R R — - S R A ) 0L R R R AR R BRI T S A L A
KA RS ZHZFANWEE RN EEY TR NT XHARER,
AR 05 0 1 SR — I S AR R, P A A B S R B R S0, B
el Fah AR B S Pk, X P R R A P LB R S S R B AT EN
éﬂﬂﬂ@ﬁ?ﬁﬂ'—fﬁ’ffﬁm"b],Mﬁﬁik%ﬂ?'ﬂTkﬂﬁfﬁ%?ﬁwﬂﬁ?ﬁﬁﬁ%@ﬁ—ﬂo G R
22 AR 5 48 v S B 0 A M B — B A R L SR B R BRI R . &
R AT SRS FIE R AR SRR BN RR X WAEE T A R A P R
T2 LA B b5 37 2 4R R A Tl A 4 BB 69 S .

1 AEFT &
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Fig.1 Effects of mechanical agitation intensities and gas sparging on growth
and damage of hybridoma cells
Cultured in SFM supplemented with 1,0% serum.  Up-arrows indicate the starting time of agitation
and aeration changes.
Agitation speeds /r-min™?:1.6032.80;3.12034.160;5.200;5" .200 ar higher liguid level.

Sparging——S 1. at sparging rate of 100ml- min™'; SS. stop sparging.

O
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FEF WIRTR AR o3 B 1 w7 040 B B Bl R T R, B — 4% SR 0 B IR AR R R M <
T E KT AR AR (B, FTRA R I B AR R AR RE — 1 A R B RS, X
— RIS IR AR T IR 09 F e RS, A IE AR, 1, 0% T Do RWHEMM, &
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Fig.2 Effects of mechanical agitation intensities and gas spargin on growth and damage
of hybridoma cells
Cultured in SFM only. The dashed line represents the ‘serum concentration decreasing with time.

All the symbols are the same as in Fig. |
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2.3.1 SHEE. MEKKFEESER TE -2 ZESLEMMRRE, KR T
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Fig.3 Efects of mechanical agitation intensities and gas sparging on growth
and damage of hybridoma cells
Cultures in SFM suppiemented with 0.1% Plironic F68.

$2. represents gas sparging at rate of 150mL-min™ ; others are the same as in Fig. 1.
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Preliminary Investigations of Hybridoma Cell
Growth and Damage in an Agitated Bioreactor

Tan Wensong Dai Gance  Chen Zhihong  Chen Yinlinag
' { Research Instituze of Biochemical Engineering
East China University of Seience and Tech nology, Shanghai 200237)

Abstract By employing the continuous suspension culture technology in this work, the effects of
mechanical agitation and gas bubbles (from bubble entrainment or direct gas sparging) on the hy-
bridoma cell growth and damage/injury in three media formulations were investigated. Tt was found
that the agitation intensity of 120r/ min. produces biclogical injury effects on hybridoma cells cultured
in serum-free medium. Our results demonstrated that the major source resulting in cell damage is the
gas bubbles, and that most of the cell death oceurs in the foam region. Both the serum and Pluronic
F68 have protective effects on hybridoma cells against the biological injury of the fluid shear, and
make the cells adaptable to much higher agitation intensities. The damage effect of gas bubbles on
cells was chserved to be prevented effectively when the mediym was supplemented with 0. 1%

Ploronic F68. In addition, the mechanisms of cell damage and protection are also discussed.

Key words Cell culture, bioredctors, hybridoma cells, cell damage, protection
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