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B E MPASMERS SRR A A B Y, B R R
WIS SEREREORMA Y nPAMTERMM, 4 284 BEM TS, ﬁﬂﬂ@ﬂ‘ﬁtﬁ:& 4.7 = 10’/
ml, rt-PA BB R 505 9. 9pg/ml, ri-PA EHEREE 406810/ ml.
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TiFESM, wEEERIRTEEEREM 3.15¢/L 0% 10g/L.
1.2 RSB SHE
B 1 %R Celligen- BB HEREATREW LW ESEH, RV SEHER 2.21,
TEAM 151, EREM0.65L, HE 65 BEgdik., #EAH PBSREGHEXKHE, B8
FFH 2 PBS, IiA & 10% /MELL ) DMEM/F12 Sréf s 58 3, 5 7 x 10° S 4008, 2d
S EE S RS, BRI N 2-3.5L/d, I R B R A A K T R
HIR R, B P & S ¥ Bk B ALE S, B RE E 8 100 ~ 1601/ min, DO 50%,
pH7 . 4. .
REHHERNBEARSRBEDE, SWEANBEEER 6mn, BEERES%
R, IR A B NS R R B i i T, SRR E LR, AT REVEFYAL
i P 34 S HERR
1.3 B EF0shs ik BB iess i PA IR
) 1 MRS B EEFE T 60ml 77 e 1k 55 3%,
[ M 7.5} 10° A, FFHRE Sml, BERIFHE
EHJDH@ P, LBV 2 RIESR—UC, 35 10d, B
T : T AR R AR K 9 HONBS 4 A #ilE
3 1.5L Celligen 4= J% FZ 2%, TAEHEFH 1.2L,
A Cytodex [ (Pharmacia)bg, & 3.6 %
e =y = 10° 20 M8, % S R B HEE F 40 ~ 701/ min,
: pH7.2.D0 S0% . 2d JE B £, Bk
SL / _ 2 B 0.8~1.6L,/d, L& ¥ i 10 4 Wil 2k 449 000
: ; ¢ ERRAE, SEHETR 15d.
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Fig.1 Diagram of Celligen plus packed-bed basket MR EH 0.1 %% RERESEEIREE
cell culture system Hdrkg kT E,

1. Harvest, 2. Disk bed,

1.6 tPARBEREMER PA BHENTE

PA B IEILE B ELISA i &, t-PA
SR A AR EIRF & (W E Biopool AB,
Sweden)iME .

3. Impeller port, 4. Water jacket,
5. Fibrous-bed basket,
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2.1 R4k

W - PA B TRRANM R R SRR R i E 2, R EE N 1.5X10°/ml, 6
K 2.2x 105/ ml, MARIGTE 14 5, LS B T 095 M B0 PR 4K, 40 B R o e 4, A MR b
PR, B )5 —FRALIE 1 % 10%/ml, B #5 % 49% ., Celligne-Cytodex M # 8k B iR IS SR Fh
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BRE S 3X 10°/ml, HEFPIG Sh, 297 70% 40
BEMGRH T b, 2 ad B 81 S H Be o
o BTG (E2), s EMREFL 6.2 x
50 10°/ml, 3 H0 20 5 (5 9d)., UL EEFR A
ol ' | EEIR LeL/d, B ALY 2 % 10°/ml, B
WA 3%, 85 12 KR B RS, Bk
EEAF 10%, 15 RHESHBPCE R

T
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1 ! ! SRR A M S S E SR,
’ T " " EETEMEAS W CPA, MIEF AR
Bl 2 CHO 90 8 #F 1055 560 g bk B e I 7 88 ﬁéﬂﬁ*‘ﬁﬁgg%%m" (3)BE L) 5
BHERER 187 8% £ 45 HE 7= AR BY ) ol 16 KN 22 Y 2 M
Fig.2 rCHO cell growth in'a static B

T-flask(25¢m? ) and

microcarrier impeller bioreactor
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¢ — Suatic T-flsk TFRUKE S FER S, B R T W00 B0,
M —Microcarrier impeller bioreactor ﬁimﬁgﬁﬁﬁg j]ﬂ , é’lﬂﬁ’@ﬂ;ﬁ%i%ﬁ//b . fﬂ.%ﬁﬂ

MERTERED, BRI EDTEEERT
WEE A AR, ARSI EF RS H 5.6
% 10°/ml, 2h JSBURE, BB AN G0N 2 < 10%/
ml, 96 % KT B 2R b, BERERR
4 200 WA - 0 2% R 4.7 107/ ml, 40 B3 i
80 5. Telg#kiEsshBizmuudEs L, B
{7 ML ¥ 355 3 6 0 0% 3% ol 3 5 4 B APy
W RA 8107/ ml, IR RET 0.2%. H3 B
T N s B A FE o UL B U R M A L, B
fd %, 5 M F S EEFIEKF, FEFY
B3 CHO MMt R Rk mapmny WREEEMAL. R 1UWET 3 AR
ea 1 ﬁf‘*)ﬁ#ﬁ%%wf%?ﬁiﬁfﬁ FEGHLREAR A KELR, 7] WEERER
basket system and microcarrier impeller biorencior A 0PF E F4% o 41 ML 85 1, Celligen -
# Celligne Plus - RIS 7 5.
B Microcarrier impeller bioreactor 2.2 rt-PA %ﬁ*z}?_ :
3EFRRLET BE S I re- AP FkKCOF WA 4, # 1LIF 5 AN 4 3 r-PA B9 3EYE
FIHR BB =140 B 17010/ ml, 0. 84mg/L, BRI BEREFE0T, 1t PA 4 M B L R 35 35 1
&, tPAWE AR lmg/L LEH 6d, BN 1. 4me/L, (HE BB 5208, 40 M Mk i B
AT, BRI A R R B QB TT K coPA, BR T PR R A K. A
FKEALEEMNEAET M, HhaiE AR SRR TR E YR VIS M e, A%
EFNTH GIBCO #1 CHO-S-SFMII JG il 15 3% 3% 5 75 7 A 59 S 0% 8 P 35 35 TR 40,
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WER A vt PA R E B F 2mg/L T3 13d, B® 4 10me/ L, t-PA JEHEN 406810/ ml, H
MEER 3.5, R2 T 3 MR AL P TRAEN L re-PA BIAF
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Fig.4 The production of rt-PA in static.microcarrier
impeller
bioreactor and polyester packed-bed basket system
& —Celligen Plus
£s —microcarrier impeller bioreactor

B —suatic

F 1 3 #ERS CHO AL KIFAER
Tabel 1 Cell growth in static microcarrier and bed-packed system

Calture system Btatic Microcarrier Bed-packed
impeller 7
Incculated celt density/ * 10° - mi*? 1.5 3.0 5.6
Mazximum cefl density/ < 10%-ml? 2.2 6.2 47
Cell increasement rate/ % . 14 ' 20 80
Cell detachment rate/ % ’ 49 6 0.2

2 3 FMEFRD BES MK r-PA BIATE

Table 2 t-PA antigen concentration in static, microcarrier and bed-packed system

Culture system Static Microcarrier Bed-packed
impeller
Maximum rt-PA antigen/mg- L? 0.84 1.4 . 9.9
Maximum rt-PA expression level/ TU- ml™ - 170 440 4068

%3 2#EF+ BES ARG RILEE
Table 3 Glucose consumption rate.lactate and ammonia production rates in
microcarrier and packed-bed systems

Microcarrier Packed-bed
Production yield impeller
Glucose consumption rate/g- (L~d)™* 3.4 22.5
Lactate production rate/g- (L-d)? 0.3 12.8
Armmonia production rate/mmo}* (L+ d)? : 6.3

2.3 HEER{Cigt -

B 5 FrAEREE AR VI3 BES M B b 8 AL A s g,
MRS 2d, BRI N 0.8¢/L, — AR N 12.6g/L, F L MLERFFEN 55 18d F 2|
15g/L, feim Al 83k 22.5¢/ L. MABLKEERNBFHEIEREH S, RE 4dLBHEE
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Fig.5 glucose consumption rate and lactate and ammonia
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High Density Engineering Cell Culture

in a Packed Bed Bioreactor
Cheng Youmei Zhu Hw  Song Houyan
( Department of Moleculer Gentics, Shanghai Medical University, ShangHai 200032)
Wang Guozheng Zhang Wenying Corey Jackin  David Freedman
( Nwe Brunswick Scientific Co, Inc, USA)

Abstract A packed-bed perfusion system for the production of high yielding culture is described em-
ploying a stationary basket with polyester fiber disks as a support matrix for immobilized cell. A
caged pumping impeller is also empolyed for internal liquid recirculation. Studies were conducted in a
Celligen Plus packed-bed bioreactor with serum-containing medinm for the growth of t*CHO cells and
serum-free medium for the production of +-PA. After 28 days of perfusion culture in the packed-bed
system, a final density of 4.7 % 10 cells per cm® of bed volume was achieved. The highest density-of
rt-PA was 9.9 pg/ml, and the activity of rt-PA can be 4068 IU/ml. The process demonstrates that

this system can increase the cell density and the production level of genetic product.
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