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Table1 Comparison of dynamic binding capacity® for polyclonal human IgG
. Particle  Ion exchange Dynamic bindin Dynamic bindin,
el size capacityg ’ capacity” ¢ Recovery® Y capacity® ¢ e
[xm] [meq/ mL] [mg/ mL-gel] [%] [mg/ mL-gel] [%]
TOYOPEARL MX-Trp-650M 50-100 0.12 95 97 48 96
TOYOPEARL Giga Cap CM-650M  50-100 0.24 18 = 0 =
TOYOPEARL Giga Cap S-650M 50-100 0.16 2 = 0 =
Capto MMC 75 0.069 14 86 11 85

2 Dynamic binding capacities were determined at 10 % breakthrough curve. Column size: 6 mm I.D. X 40 mm height.
Sample: polyclonal human IgG 1 mg/mL. Flow velocity: 212 cm/hr. Detection: UV at 280 nm.

b Binding buffer: 0.05 mol/L sodium acetate buffer, pH 4.7, 0.10 mol/L sodium chloride. The conductivity of buffer: 12 mS/cm.
Elution buffer: 0.1 mol/L Tris-HCI buffer, pH 8.5, 0.3 mol/L sodium chloride.

¢ Binding buffer: 0.05 mol/L sodium acetate buffer, pH 4.7, 0.15 mol/L sodium chloride. The conductivity of buffer: 17 mS/cm.
Elution buffer: 0.1 mol/L Tris-HCI buffer, pH 8.5, 0.3 mol/L sodium chloride.
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Fig.2 DBCs for IgG at various linear velocities
Dynamic binding capacities were determined at 10 % breakthrough. Column size: 6 mm I.D.X40 mm
height. Sample: polyclonal human IgG 1 mg/mL. Binding buffer: 0.05 mol/L sodium acetate buffer,
pH 4.7, 0.1 mol/L sodium chloride. Feed rate: 212, 425, 637, 849 cm/hr. Elution buffer: 0.1 mol/L

Tris-HCl buffer, pH 8.5, 0.3 mol/L sodium chloride.
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Fig.3 DBC salt tolerance on TOYOPEARL MX-Trp-650M
Dynamic binding capacities were determined at 10 % breakthrough. Column size: 6 mm [.D.X40 mm height.
Sample: polyclonal human IgG 1 mg/mL. Binding buffer: 0.05 mol/L sodium acetate buffer containing 0.1 mol/L
sodium chloride. Binding buffer pH: 4.3, 4.7, 5.0. The conductivity of buffer: 12 mS/cm. Elution buffer: 0.1 mol/L
Tris-HCl buffer, pH 8.5, 0.3 mol/L sodium chloride. Linear flow velocity: 212 cm/hr. Detection: UV at 280 nm.
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Fig. 4 DBC salt tolerance at various salt concentration
Dynamic binding capacities were determined at 10 % breakthrough. Column size: 6 mm I.D.X40 mm height.
Sample: polyclonal human IgG 1 mg/mL. Binding buffer: 0.05 mol/L sodium acetate buffer. Salt concentration
of the buffer: 0.0, 0.1, 0.15, 0.2 mol/L sodium chloride. pH of the buffer: 4.0, 4.3, 4.7, 5.0, 5.5, 6.0. Elution buffer:
0.1 mol/L Tris-HCl buffer, pH 8.5, 0.3 mol/L sodium chloride. Linear velocity: 212 cm/hr. Detection: UV at 280 nm.
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Fig.5 Breakthrough curve of CHO cell culture solution containing monoclonal IgG on TOYOPEARL MX-Trp-650M
Column size: 6 mm I.D.X40 mm height. Binding buffer: 0.05 mol/L sodium acetate buffer, pH 4.7, 0.1 mol/L
sodium chloride. Elution buffer: 0.1 mol/L Tris-HCI buffer, pH 8.5, 0.3 mol/L sodium chloride. Linear velocity:
212 cm/hr. Detection: UV at 280 nm. Loading Sample: monoclonal IgG, CHO cell culture in 0.05 mol/L sodium
chloride buffer, pH 4.7, 0.1 mol/L sodium chloride. Monoclonal IgG concentration of loading sample solution:
1 mg/mL. Conduvtivity of loading sample: 12 mS/cm.
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Fig. 6 Purity check of IgG in elution fraction by analytical SEC
Column: TSKgel G3000SWyx;, 7.8 mm L.D. X30 cm. Elution buffer: 0.1 mol/L sodium phosphate buffer,
pH 7.0, 0.3 mol/L sodium chloride. Flow rate: 1.0 ml/min. Detection: UV at 280 nm. Injection volume:

100 . L. Injection sample: Each fractions derived from frontal analysis experiment in Fig. 5.

b Y A EEE 0.05mol /L RS b U v 4 NEEE pH
47 %, ZOEFERIZ12mS/cm Th - 72 W
&V ISBRAERh DO E ) 20— F )L 1gG DR
'3 1 mg/mLIZ#% L, TOYOPEARL MX-Trp-650M
AL A T LB &7z, Flow-through T#
T LEFBO Uk & AN U 725 & 0 i
L. w12 0.3 mol/L i b7 'V v 4 %&E&E 0.05 mol
/L Tris-HCI pH 8.5 TR 7 % i ¥ 72, Wi L
TR OWNE» 5 E 2 7 1 —F )L IgG O DBC %4 &
HLz=,

S Fig. 5128 L7225, DBCIX 93 g/L ([al=R
96 %) Thot, iz, EEYOME %, SEC THl

EL7, ThEh, £/ 70— IgGHis, CHO
MRk M, Zh o ZRA LW 2 Vo BiR
BV, &R 5. Flow-through &% & L. &
/27 a—F)L IgG & CHO Mgk A#id & 78 Effs
THEETCE BT L AMERAL 7=,

(6] FEIEARIDFEAM A

—MRENIZ & S B OREEICHEH 2 iz 7 L0,
2 IS BEOWA - REREDR, 77 LDOREFD
7-%. NaOH 12 & 2 9kif#%4/E (CIP #£1F : Cleaning in
place) b, HAM XN 3 Y, ZDO, NaOH
I 2 REMEMR N & | IO FERIRVE R W BE A



40 TOSOH Research & Technology Review Vol.56 (2012)

¥ S 8 g ou

<© DBC buffer pH 4.7-40.10 mol/L NaCl (0.1 N-NaOH CIP)
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A DBC buffer pH 4.7+40.10 mol/L NaCl (0.5 N-NaOH CIP)
X DBC buffer pH 4.3+0.15 mol/L NaCl (0.5 N-NaOH CIP)
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Fig. 7 Cleaning in place stability test
CIP conditions; Alkaline washing solution: 0.1, 0.5 mol/L sodium hydroxyde. Buffer washing solution:
0.1 mol/L Tris-HCI, pH 8.5, 0.3 mol/L sodium chloride. Washing flow rate: 1 ml/min. Alkaline washing
column volume: 5 CV/cycle for 0.1 mol/L sodium hydroxyde, 3 CV/cycle for 0.5 mol/L sodium hydroxyde.
Buffer washing column volume: 10 CV/cycle for 0.1 mol/L sodium hydroxyde, 5 CV/cycle for 0.5 mol/L
sodium hydroxyde. DBC conditions; Column size: 6 mm 1.D.>X40 mm height. Sample: polyclonal human
IgG 1 mg/mL. Binding buffer: 0.05 mol/L sodium acetate buffer. Salt concentration of the buffer: 0.1, 0.15
mol/L sodium chloride. pH of the buffer: 4.3, 4.7. Elution buffer: 0.1 mol/L Tris-HCl buffer, pH 8.5, 0.3 mol/L
sodium chloride. Flow linear velocity: 212 cm/hr. Detection: UV at 280 nm.
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