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AMLINE SP

1.1
Streamline SP

Streamline25 2.5cm Streamline50 5.0cm

XK16/20 1.6cm Amer-
sham Biosciences Waters 650
Waters 2 BT00-
100M
HD-21-88
YOKOGAWA 3057
1.2
5L CelliGen PLUS
NBS CCM1 Hyclone
1% 13
2.1g/LL 1.03 x
10°/mL
HAb181gG1 110
~289mg/L
1.3
XK16/20  Waters 650
Streamline SP
XK16/20 10cm
100 ~ 300pm 200pm
6%
1.2g/mL
300cm/h
pH
1.4
Streamline25
StreamlineSP Streamline25
15¢m 74ml
A
A

1.5
Streamline 50 Stream-
lineSP 300mL 15¢m
25mm 50mm
ml/min
cm/h
1.6
1.6.1
ELISA 12
1.6.2 SDS-PAGE
lg/L SDS-
PAGE 10% 20pL
2
2.1
12 ~
14ms/em pH7.3~7.5
1:1~1:4 pH pH5.0~6.0
HCL pH
pHS.4
20mmol/L, pHS5.4
20mmol/L 1mol/L NaCl
300cm/h
0.15 ~ 0.2mol/LL
2.5~3.0 pH
5.4 2 ~5ms/cm
12 SDS-PAGE 2
A
IsG 1mol/LL NaCl
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Fig.1 The chromatogram of clarified HAb18
hybridoma cell culture broth purified on XK16/20
with streamline SP absorbent
Peak | Sample application and washing
Peak [[ Elution with 0.2mol/L. NaCl
Peak|[l Elution with 1mol/L. NaCl

—1IgG

| — transferrin

XK16/20
10% SDS-PAGE
Fig.2 10% SDS-PAGE analysis of clarified HAbI8 hybridoma cell
culture broth purified on XK16/20 with streamline SP absorbent
1 HAb18 hybridoma cell culture broth

2 HAbI8
Streamline SP

2 fraction of break-through during sample application
3 fraction of washing 4 elution pool of 0.2mol/LNaCl
5 elution pool of 1mol/L NaCl

2.2
Streamline25
250cm/h
2.9
0.2mol/L. NaCl 100cm/h
/ IeG
4 20

3 HAbIS Streamline 25
Streamline SP

Fig.3 The chromatogram of unclarified HAb18

hybridoma cell culture broth purified on
Streamline 25 with streamline SP absorbent.
Peak | Sample application and washing
Peak || Elution with 0.2mol/L, NaCl
Peak[ll Elution with 1mol/L NaCl

—IgG

~ — transferrin

—BSA

4 HAbI8 Streamline 25
Streamline SP 10% SDS-PAGE
Fig.4 10%SDS-PAGE analysis of unclarified HAb18
hybridoma cell culture broth purified on Streamline 25
with streamline SP absorbent
1 HAbI8 hybridoma cell culture broth 2 ~4 fraction
of break-through during sample application 5 fraction
of washing 6 elution pool of 0.2mol/L NaCl
7 elution pool of 1mol/L NaCl

CIP
2
0.5mmol/L. NaOH + 1mmol/L. NaCl 30cm/h
4 h 3 100cm/h
3 25% 100cm/h
10 CIP
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—BSA

Streamline 25
Streamline Sp 10% SDS-PAGE
Fig.5 10%SDS-PAGE analysis of unclarified HAb18

5 HAbIS

hybridoma cell culture broth purified on Streamline 50
with streamline SP absorbent.
1 HADI8 hybridoma cell culture broth 2 ~4 fraction of
break-through during sample application 5 fraction
of washing 6 elution pool of 0.2mol/L NaCl
7 elution pool of 1mol/L NaCl

2.4

2.5

50mL
28h 50L
8h 50%
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1
2.3 Table 1 The comparison of process parameter in scale up
XK16/20  Streamline25 Streamline50
Adsorbent mL 30 74 300
Cell culture broth mL 50 1000 18000
275cm/h
Sample dilution 1:2.8 1:2.5 1:2.9
3 100cm/h
Expended degree H/H, / 2.9 3.0
Streamline
Concentration of MAb  mg/mL
25 IsG )
Start material 0.156 0.155 0.182
2.2
Elution pool 1.097 1.456 1.753
IgG 91.5% 9.6 Purity factor 6.8 5.7 5.4
0.182g/mL 1.753mg/mL 5.4 Recovery yield % 89.2 87.6 91.5
Streamline 50 5 * Purity factor = ™8 MAD in elution pool/mg total prote in elution pool
XD 1 2 3 4 5 6 7 ity factor= mg MAD in feed stock/mg total prote in feed stock
. ——
- —IgG
} 2
97.4 &
62 W transferrin Table 2 Comparison of mAb purified by expended bed

adsorption with Streamline SP media and a packed
bed adsorption with Phenyl-sepharose HP media

Packed-bed Expended-bed
chromatography chromatography
Purity % =95 60.1
Immunoactivity 1 8000 1 8000
recovery yield % 90.2 91.5
pretreatment h 24 1.5
purification cycle h 4 6
process step s 3 1
scale-up difficult easy
E . coli
13
1
2
DNA
14 3
4
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Recovery and Purification of Monoclonal Antibody Producted by
Continuous Perfusion Culture Using Expended Bed Adsorption

YU Xiao-Ling MILi" YAO Xi-Ying CHEN Zhi-Nan™

The Fourth military medical university ~National Engineering Reserch Center Xi' an 710032  China

Abstract Monoclonal antibody producted by continuous perfusion culture was recovered and purified by expended bed adsorp-
tion chromatography. A packed bed column XK16/20 was used for method scouting with Streamline SP adsorbent. Two expended
bed columns Streamline-25 and -50 were used for method optimization and pilot scale experiment respectively. The recovery
yield of monoclonal antibody was above 90% in a 5 ~ 7 fold enhanced purity and 10 fold increased concentration. According to
the different concentration of monoclonal antibody in cell culture broth about18 ~ 50L fluid can be treated in a single cycle. MAb
purification from lab scale 400mg per cycle to a small pilot scale 2g per cycle has been achieved . Compared with packed bed
adsorption the preparation cycle was half shortened and the cost of production and the complexity of process were decreased
markedly. Tt has been proven that a purification process based on expended bed adsorption technique is simple efficient and

economical .

Key words expended bed adsorption purification process continuous perfusion culture monoclonal antibody
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