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Development of a New TOYOPEARL Hydrophobic Interaction
Chromatographic Resin for Antibody Purification

Emi SAKIMA
Yoshimi HASHIMOTO
Yasutami MITOMA

In view of ever expanding demand for therapeutic antibodies in medical market, we may expect that

the chromatographic resins for use in the manufacture and purification of antibodies would also go on

increasing in market demand. We have now developed a new grade Toyopearl hydrophobic interaction
chromatographic (HIC) resin (TOYOPEARL PPG-600M) good for the use at intermediate stage of

antibodies manufacturing process.

The new resin was designed to possess an optimal pore size for antibody molecules and a moderate

hydrophobicity that was intermediate between the ether and pheny-based ligands. Compared with the

current Tosoh's HIC resins and competitors'products, this resin exhibited not only higher binding

capacity and more efficient recovery but also better selectivity in removing impurities from the antibodies

of ascites samples.
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Fig.O O Relationship between pore size and effective surface area for binding to proteins.
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Fig.O O Calibration curve of optimized material for antibody
binding.

Conditionsd
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Flow rate( 0.47 mL/min{ linear velocity( 30 cm/h0
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gobobobobobooooooooooboboobo
oO0ooO00ooo0ooooooUOoOrgbhOOOOO
OOAnti-FlgE IgGO 000000 Oooooooooo
OO0O00OPhenylDOButylDOODOQOOOooOooQO
ooboobOoeGh ooooooooooooogo
gobogoboobooooboobbooboon
EtherDOOOO0OOOO0ODOOOODOOOODOOOOO
oobooboooobooweoooooooogono
ggo



24 TOSOH Research [0 Technology Review Vol.470] 20030

450 ¢ 19G
400 r Albumin
g 350
£ 300 H TOYOPEARL Ether-650M
O
2 250
f=y
@ 200 r
= TOYOPEARL Phenyl-650M
x 150 [
& 100
50 fL TOYOPEARL Butyl-650M
0 L
0 50 100
Retention timeO minO

Fig.O O Separation of mouse ascites fluid on some HIC
materials.
Conditions[
Column size[d 7.5 mmI.D.*75 mm
Eluent[] a1 0.1 M Phosphate buffer containing 1.8 M
ammonium sulfate( pH 7.00
b0 0.1 M Phosphate bufferd pH 7.00
Gradientd alJ to b0 30 min linear
Flow rate 1mL/min0 linear velocity(l 136 cm/h(]
Detectiond UV 280 nm0
Sampled Monoclonal 1gG10 Anti human IgEO in mouse
ascites fluidO diluted four timesO
Injection 100 p L

900
G

800 | Albumin g

700 | Ether bonded TP

600 [

500 | Polyether bonded TP
400

300 | Phenyl bonded TP
200

100 } Butyl bonded TP

0

Peak heightd mvO

0 10 20 30 40 50 60
Retention timed minO

Fig.00 O Separation of mouse ascites fluid on some HIC
materials.
Conditions
Column sizeJ 7.5 mml.D.*75 mm
Eluentd ald 0.1 M Phosphate buffer containing 1.8 M
ammonium sulfate pH 7.00
b0 0.1 M Phosphate bufferd) pH 7.000
Gradient alJ to b 30min linear
Flow rated ImL/min0 linear velocityd 136 cm/h0
Detectiond UV 280 nmQO
Sampled Monoclonal 1gG10 Anti human IgEO in mouse
ascites fluidO diluted four timesO
Injection(] 100 y L
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Fig.O O Separation of standard proteins.
ConditionsO
Column Size[l 7.5 mml.D.*75 mm
Eluent[] al] 0.1M Phosphate buffer containing 1.8 M
ammonium sulfateC) pH 7.000
b 0.1M Phosphate bufferd pH 7.000
Gradientd ald to b0 60min linear
Flow rate 1mL/min0 linear velocity() 136 cm/hQ
Detectiond UVO 280 nmO
Sample RNase Al 1] Lysogymél 200a 1Chymotripsinogen Al 301
1 mg/mL
Injection] 100 p L
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Fig.O O Separation of mouse ascites fluid.
Conditions[
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Fig.O O Separation of 1gG and BSA.

Conditions[

Column Size[ 7.5 mml.D.*75 mm

EluentO alJ 0.1M Phosphate buffer containing 1.8 M

ammonium sulfatel) pH 7.0

b0 0.1 M Phosphate bufferC pH 7.00
Gradientd alJ to b0 60 min linear

Flow rate ImL/min] linear velocity(l 136 cm/h(

Detectiond UV 280 nmQO

Sampled BSA 3 mg/nL, monoclonal 1gG10 Anti- LHO

1 mg/mL
Injection] 100 p L

Column Size[ 7.5 mml.D.*75 mm
Eluent( al1 0.1 M Phosphate Buffer containing 1.8 M
ammonium sulfate( pH 7.00
b0 0.1 M Phosphate Buffer( pH 7.00
Gradientd alJ to b 60 min linear
Flow ratel 1mL/min{ linear velocity(l 136 cm/h(
Detectiond UV 280 nm0
Sample Monoclonal 1gG10 Anti human IgEO in mouse
ascites fluidO diluted four times[
Injection 100 p L
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Fig.1000 Comparison of elution chromatogram.
Conditions[
Column SizeJ 7.8 mml1.D.*20 cm
Flow rate] 2.39 mL/min{ linear velocity[] 300 cm/h[]
Detectiond UVO 280 nmQO
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in 0.1M Phosphate buffer containing 0.8 M
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Eluted 0.1 M Phosphate Bufferd pH7.00
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