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Development of Identity Testing for Monoclonal Antibodies using

Capillary Isoelectric Focusing Method

Titaporn Pootipinyowat', Wichuda Jariyapan", Saiwarul Jadoonkittinan' and Teeranart Jivapaisarnpong’

Abstract

Introduction: Currently, many monoclonal antibodies produced by biotechnology are
imported to Thailand. As protein drugs, their manufacturing process are complex; if quality control is
inadequately performed, the drugs’ quality would be inconsistent. When isoforms occur, they may affect
drug efficacy and safety. Therefore, capillary isoelectric focusing (clEF) was developed as identity
testing based on isoelectric point (pl) differences of protein molecules. Methods: Validation of clEF
using PA 800 Beckman Coulter was performed and protein drugs; monoclonal antibody
including granulocyte colony stimulating factor were used. Results: The validated conditions offered
good separation of monoclonal antibodies from peptide markers, their specific pls were shown. The
results of both repeatability and reproducibility were precise; percent relative standard deviation (%RSD)
for pls of the main peaks was less than 0.3. Besides, this clEF method was also robust; changes of
analysts, a new capillary as well as a new lot of ampholyte did not affect its accuracy, the %RSDs for
pls of all the main peaks were less than 0.9. The identity test of monoclonal antibodies using this
validated method gave comparable results to their reference materials including their pls and peak
patterns. Conclusion: Therefore, this clEF method is suitable to use as one of the identity testing

methods for quality control of monoclonal antibodies before and after distribution to market.

Keywords: capillary isoelectric focusing, monoclonal antibodies, isoelectric point, isoforms
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#1982a1Y LATANTNIAII N

§138818: clEF gel (Beckman Coulter
# 477479), Anolyte (200 mM Phosphoric Acid),
Catholyte (300 mM Sodium Hydroxide), Chemical
Mobilizer (350 mM Acetic Acid), Cathodic Stabilizer
(500 mM Arginine), Anodic Stabilizer (200 mM
Iminodiacetic Acid), Urea Solution (4.3 M Urea),
3 M Urea- clEF Gel, Pharmalyte 3-10 carrier
ampholytes (GE Healthcare # 17-0456-01)

1u3fud19898109371% CIEF Peptide
Markers: pl 10.0, 9.5, 7.0, 5.5, 4.1 (Beckman
Coulter # A58481)

fI3aIw: asnagulululaauas
waudvad 3 ia fa mAb A, B uaz C uaz G-CSF
ﬁ]ﬂﬂﬂ%ﬁﬂﬁwﬁ(v’l fia Amgen, Centocor B.V. Leiden,
Bristol-Myers Squibb, LLaz F. Hoffmann-La Roche
ANAIAU

A8819

snlululaanaauanauadsiuwin 3 T4a
(mAb A, B 1laz C) Wz G-CSF 9747% 1 1@ 27N
UIHNANRALALI AU TINaI

NILAIBNAIDENI

LTUNAIDLILRERITNIATFIN (Mack
et al., 2008)

LG94 micro tube 2 ¥R RILAIBENS
WAZTRITNIATTIN uidussinanitaslunaea
1%\1 2 f8 3 M urea-clEF Gel 138165 200 uL carrier
ampholytes 1337163 12.0 uL cathodic stabilizer
130197 20.0 uL anodic stabilizer 4337103 2.0 uL
waz pl 8193374 2 THa Afdn pl lnddesiiv
éhasi'mﬁqmﬁm: 2.0 uL wawliitnulasls
vortex mixer Uszanms 15 3wl anniiwduans
NATIIULAZEIAtnI Aiflanadudu 10 mg/mL
U53Ma5 10 uL aslumaeadi 1 waz 2 Mudey
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inldiluluieasilmmieeninuisasa 6,600 rom

Uszunas 20 Sun e lwwasormanylunen
INNINasay
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(Method validation) 1Aaasiasaunnulsldvesss
ausnzitmueil lasRansananuiissuas
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Pa91aa uazviaualiaand iﬁuﬁ&ﬁﬂ%mi’]:ﬁ’j’lag
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@39R 1 anzvadates CE flddmsunasauanultldnasds ciEF luduaaudnsg
step#  Time(min) event value duration comments
rinse-pressure 50.0 psi 3.00 min urea solution (4.3 M Urea) rinse
rinse-pressure 50.0 psi 2.00 min water rinse
inject-pressure 25.0 psi 99.0 sec sample injection
wait 0.00 min water dip
0.00 separate-voltage 25.0 kV 15.00 min focusing step
15.00 separate-voltage 30.0 kV 30.00 min chemical mobilization step
45.00 stop data stop clEF separation
4510 rinse-pressure 50.0 psi 2.00 min water rinse
47.20 wait 15.0 kV 0.00 min water dip
47.30 end method end
HanN15I9y Slanewiatnadoiudn 3 Suluannsdoaiu

NANIINAFAUANNLNDY LHaTLATIER
Maglululaanaalanfuaduie A 314 6 60
TuTwdsaiwlddn pl waz MT a34nund 6 1 uay
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A15191 2 HanInagauaNUngslumMBenziimatislululaanoatoufivedsia A

pl value

Parameters peak 1 peak 2 Main peak 3

(basic) (basic) peak (acidic)
repeatability (day 1) N =6 Average 8.85 8.65 8.37 8.22
%RSD 0.06 0.06 0.10 0.06
repeatability (day 2) N =6 Average 8.84 8.61 8.39 8.23
%RSD 0.00 0.06 0.05 0.05
repeatability (day 3) N = 6 Average 8.84 8.63 8.38 8.23
%RSD 0.07 0.26 0.05 0.09
intermediate precision, Average 8.84 8.63 8.38 8.23
between-days 3 days N = 18 %RSD 0.06 0.02 0.1 0.10

NANINARBUANMUAINWIBIDIaRen @1 pl vadNawand %RSD #awnin 0.9
wndamzd Taadeiuuazidiourieualaad  (MwazBuadin1ine 3)

ai A a o a & : ) \ a ~
A139N 3 WANIINAFAUANNAIN WL BLURIUUNILATIZH Lﬂﬂ@qﬂEuLLﬂxﬂﬂLLﬂﬂﬂﬁqi

pl value

Parameters peak 1 peak 2 Main peak 3

(basic) (basic) peak (acidic)
robustness #N4UNILATIEA N = 6 Average 8.75 8.52 8.31 8.11
%RSD 0.18 0.18 0.15 0.30
robustness La86193% N = 6 Average 8.81 8.61 8.35 8.20
%RSD 0.36 0.36 0.43 0.38
robustness dnsviauallaa’i N =6 Average 8.79 8.57 8.34 8.16
%RSD 0.62 0.76 0.48 0.83

A = = ada & ' ' @ & @ A ,
LALUIEUNIUIDILATIEN clEF 31BN WU’Nl%ﬂ’]ﬂ’ﬂ&lLﬂuLﬁu@‘N LRSAINULN UGEIQEIM
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Column Detector Focusing Mobilization Samples Linearity Reproducibility Ref.
nm step step () (%RSDs
of pl value)

Neutral coated, 280 25.0 KV 30.0 KV mAb > 0.999 >1% 354
50 ym i.d. x 30.2 cm 15 min 30 min
Dimethyl siloxane coated, 280 30 KV 30 KV rlgGs* 0.991 >3% Tang S.
50 ym i.d. x 47 cm 8-20 min 20 min
bioCAP LPA capillary, 280 10,15,20 KV 10,15,20 KV mAb > 0.99 >2% Hunt G.
50 uym i.d. x 24 cm 6 min 20 min (1998)
bioCAP LPA capillary, uv 625 Vicm 625 Vicm mAb > 0.99 >1% Hunt G.
50 pmi.d. x 24 cm 5 min 17 min (1996)
Neutral coated, 280 25.0 KV 25.0 KV mAb > 0.999 >1% Maeda E.
50 ym i.d. x 30.2 cm 15 min 30 min
Neutral coated, 280 580 Vicm 645 Vicm mAb > 0.99 >1% Santora
50 uym i.d. x 31 cm 8 min 28 min L.C.

*rigGs = recombinant immunoglobulin G
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