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Table 1 The parameter and control for animal cell culture process

24 P (e ) 718 T B SR
L 32 ~38C APITRLEE B AR PI/PID 234 il
pH 6.8~7.2 pH H % i CO2 s 3L in Bl
T DO 20% ~60% DO Hifk gk v e L
DCO, 5% ~25% (40 ~ 180mmHg) DCO, Hif BEPFRCR B URS
BBk 270 ~330 mOsm/kg VKB H A A TIN5 5 e K SR w
Gkt 0 ~10g/L Y 2 A BRI PR
| I\ JII ﬁ N
g R 0~ 10mmol/1 LR AR R R
= )L
HIER 0 ~ 10mmol/L. HPLC T
B 0 ~ 10mmol/L HPLC L R
s 7Lk 0 ~50mmol/L SAFAY A (POER R Ak
=9 " | 10mmol/L ARSI T BT & TG 25 R 1 25
e 2 f 2 i 5 v 10° ~10%/ml ; >70% B W Y - MR TR 12 , 7 A AR AR AN, A ek A 55
g ATP 0.5 ~5pg/cell HPLCYD SDS-PAGE? |
oAk g 0.1~10g/L ELISA® protein A HPLC*  Western blot®) 45
. 4l fig R, B A 55 SEC- HPLC®
PR BiEAL K GO .GIF .G2F Man5 45 HPLC
F, i A5 S5 FRPEAS 5 AR S iCIEF” IEF® CEX® HPLC

Note: 1) High performance liquid chromatography; 2) Sodium dodecyl sulfate polyacrylamide gel electrophoresis; 3 ) Enzyme-linked

Immunosorbentassay ;4 ) Protein aaffinity chromatography;5) Protein immunoblot;6) Size exclusion chromatography;7) Imaged capillary isoelectric

focusing; 8) Isoelectric focusing;9) Cationexchange chromatography

“HEAAR” B FRACR , AN R A TR AR =X
PRERORE L (R R B R A AR T R
LT RAFAEME L, ol Al I 1) 28 55 1t A7
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f I 2 A 1 (BRI ) SR R L2 HETES IR L
S, EE R R SR RO B
R DU 2 30 o I AU T, it v i 7 R 0 ) P o
a7/ TRV <
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AR 8 SR AT R A IR0 o AR Ak Ak R
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T 0% W A 5 s R vh R B A R A Il v B A
M3 o AR Tl FH S FR I I A fa ¥, B 5% 1) 8
H (PF) JCah¥ili (ADCF) , £& 24k 27 i B b s 5 Ak
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BRIV A RS 20 M A I e, 7 A DR R LR, TR A A 7 4
J& A A RS2 B, FURR - B AR/, HL AR THAE
2.3 REREEEAREHNGFUR

FLLe Ny F A AT LAGE o 2 A A R £

2.1.5
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Table 2 The summary of methods and compositions used for improving recombinant

antibody expression in cell culture process

FEHEAMRB (WL 2) . HEAERIRE P AN F
Wi, R H R E 7 R T . R B
TREA (NaBu) 1 — I EE AL ( DMSO) i FH 2

S SN S I T S
AT M AR R A O A o R AT
0 PSR A FEARFLIR AR ™ [11] [12] [37]
HIE T THFC A SRR ERFFREE T IR [30, 38]
5 BEERIRFT (AMP) ATP R4, BEA RGN 40 i A= 1< [39]
Higr st NG SRR AR P RIIRI R [40]

Hh TRk TR Rl Q10  IETRR |

i 24 e L A e i o

[41] [42] [43]

R IR AN )
FhFC B ER , B RER 28 WO ( PBS) B TALRR A0 6 25 1 [44] [45]
TN AT W A A R S A i D FLIR A IR (46, 47]
N W AR 0 R BT B FEAE GO/GL 0], 3R B0 AR 1 8 K - % [48][49]
ﬁﬁﬁgﬁi R pH R AT I [38][50][51]
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TR R IR R SR 195 I AT 32 4 R0 4000 A (54 -57]
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Table 3 The changes of recombinant antibody quality attribute in cell culture process and

impact on antibody drug clinical efficacy

AT A —
SRR TR ) -
AT SR UM | K 5 2 R
S SRS T K 2 2T TR 2L 5 RARAREE, BN 2L R
BRI 5 S LA BT
e A AT SR TR AR T FEGHL U TR %
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R ALk 30% o FLM BRTE A IR A ) BE S R il
FE pH, DO 45) (BEFR B (1 Cu™ " e Ak bE
MR R % ) S DR A o o 9 7 A 7 IR
JE R R SR PR A, 2 pH RIB B
FE AR I FEAAR T 20 3, vl 0 Al B 5 5o v 3R
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TUA PO RIRBISS AT B R IE R 22 . 2
NG 7% 2 A b T B B O D 2 B T R T MR R R
fife A, AN A I R P B R
sl At 0 B 5 il | 2 LT A il AT ek A R A
(R C PP R A 2 (T R o AT LA sk 2 B R
RSN B R B L e 28 IR, O Ak pHL IR T ik A
fif T LA S A R v U S R v SR G T
TR = R =
3.2 HEELEN

TG LEHARNF AL 5L ASN,y, AR I N i B AL 18
Wi o L A 18 W 5 B2 T 47T 1% 25 ) 1) 25 8% °% ( ADCD
CDC KA PERE) MZGACA (P 1)) #0210 i
M (L5 3) o BEiEWE i 2ok, HopsE

PeAB R F AN 3 — 07 AR R S o 4 T
A SRR A G, BIFTE R B e F AN KR SRS 4L
(DO i .pH . pCO, ) FRAFHEA (T S =5
PEEEVE Y20 B B S A R s i

3.2.1 dEEpAE LA (glyslation)  FEARANNL R I id #e
HR R SO (A 20 ) T I 35 /D BT AR 10 R TR Bk Ak
(glyslation) &4 ™"

3.2.2 & H & ¥ 45 (high mannose forms) 4 i 3%
Frad AR 5 37 T A IR SR, S R A Y T R SR
(Man3 ) $EEEAGME MG o 552U P o8 I S8 A0 5 D00 7T LRI
Man5 HEEEALIEH ™

3.2.3 & AEEAR (fucosylation)  BR T 74 A M 2
iR ERERRR FUTS SEPRIAN Al i S0 Bk Ay
EEENHEM . QAT ERE R PSS 0 S Al 4 ) )
(kifunensine ) " Sf i /b 1 4140 1A H 55 SOME A 5 3
&M

3.2.4  EE B 5 4F (sialylation) CHO W] %% NSO j=4:
D) NeuGe JE U MEW . SR P9 TR, B &
Ji, CO, 2 RE M T2 2R (VR IR A 1 Rt ™, ml sk B
FESEH IR I ZERAN R S AR R I AR
3.2.5  #FUAE B4 (galactosylation)  7ERGFREEHA N
PR EACHE F FLBESE AT LUEE & CHO 43 8 A HT ik
U R
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EZ Ut PIE IESE Il S TR N N R DN D
i WL A R R AL FBE C Bt 2 B PR 2 i A
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AR S

BEAh, B ABTIR Y 5 DA B By A e B S R
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HUARZS ) AN TR e Bt B, W 1 20 F A B SR AN
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B T A E TR SHARER . itk 2y ¥ it
AR = B, Bogg Bl = g B i T g,
AP AR N T 0 2 AR 7 L2, AR L AT R Y
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validation) " . PLBBEI T 29T &, Z AR T2
B B PR DLORIEE 2 A T pry Bk
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MRS TR T MTOR S R i B b, 1 Je N AR IE
27 S A P R ) i A R
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FEI3 75 1., IR ST E] (mixing time ) | 7 S AL F1 44
A L BRAE R RIS Il L I IR L 2RISR, 52K
PP I  E FRE 2 TLAT RS i B de 52 2%
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L2575 rY e 8 5 4= @ %k (critical quality attributes,
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Yy b v A EORAE 5 A AR IR B S 56 B a1 AT S
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The Lasted Development of Large Scale Cell Culture Technology

for Commercial Antibody Manufacture

LIU Bo-ning

(New Drug Reaserch and Development Center, North China Pharmaceutical Group Corporation and State Key Laboratory

of Antibody drug Reaserch and Development, Shijiazhuang 050015, China)

Abstract Large scale animal cell culture technology has leaped forward in the lasted years. The state-of-art

of cell culture process development for commercial monoclonal antibody production, which is involved with medium

optimization methodology and process development of fed batch / perfusion mode, was discussed in detail. Some

methods and compositions used for improving recombinant yield and impact of cell culture process on critical quality

attribute of recombinant antibody (such as; aggregate . degradation, glycosylation, charge heterogeneity ) were

summarized and illustrated by cases. Additional, some topic involved with ¢cGMP manufacturing was addressed,

including process characterization and validation. It can been forecasted that the omics research of animal cell and

PAT (process analysis technology) will accelerate process development of large scale cell culture.
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