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The purpose of this study was to develop a assay system of host cell-derived residual proteins in final pharmaceutical
products. Accurate and simple assay system for host cell-derived proteins (HCPs) is very important test item in
pharmaceutical qualification control. In this study, methods for quantification of residual HCPs in recombinant anti-GPlIbllla
antibody were developed using a process-specific immunoligand assay which was based on the Enzyme linked
Immunosorbent assay (ELISA) system. The assay had a detection limit of 10.8 ng/ml of HCPs with a product concentration
of 1 mg/ml. The practical implication of these results is that the developed ELISA system can be used for HCPs
qualification control and this system will be applicable to develop another ELISA system of different antibody drug.
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transformed) ¢} #}o] 52 T2} sjof 0}71 Folth(12). YwrA
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28 H L silver stained SDS-PAGEQ} immunoblot, 2 3k
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YPY L ThE AZT A BAAEE Fo) T
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Table 1. The list of FDA-approved antibody drug
Antibody

Antigen Indication

Therapeutic use

OKT3 CD3 Acute kidney transplantation rejection
Digibind Digoxin Digoxin poisoning

Herceptin HER-2 Metastatic.breast cancer

Panorex CAl17-1A Colorectal cancer

Remicade TNFalpha Crohn’s disease

Reopro Platelet Ischemic cardiac complications
Syangis RSV RSV infection

Zenapax IL2 R-alpha Kindney transplantation rejection
Basiliximab ~ IL2 R-alpha  Acute organ rejection

Rituxan CD20 Non-Hodgkin’s lymphoma

Mylotarg CD33 Relapsed CD33-positive AML

In vivo diagnostic use

CEAScan
LeukoScan
OncoScint CR/OV
ProstaScint
RIGSCAN
CR49Verluma

AME 2

Null cell mock H| 2t

Null celle E-Atm Aol Az3 3 A A= P
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E AM83ga, €2 &0 01 M glycine-hydrogen
chloride (pH 2.7)& AM&-3t9ct. €4H E£89] pH B2
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Q1 Horse radish peroxidase (HRP)E Ao Z Rt &
Al ol Peroxidase labeling kit (Roche, Switzerland)E ©]-&3}o3
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2% TMB membrane peroxidase substrate (KPL, USA)E ©]
&3tk

Sandwich ELISA

A &AZS 50 mM carbonate buffer (pH 9.6)%] =]
96 well plate (NUNC, USA)d] 100 pl¥ g3 4CojjA]
overnight coating3}$3th. Blocking2 2% fetal bovine serum<
phosphate buffered saline (PBS)el =1 % oJ¢] 0.05%
Tween 20 F7}ste] A2eA 2412+ §<¢ ALAT
DetectionS 93+ 3}A]+= HRP conjugated rabbit anti-HCPs
IgGE A&ty M FA9 7]d2 ABTS microwell
peroxidase substrate (KPL, USA)E A}43l47, 24 %

ABTS peroxidase stop solution (KPL, USA)-& ©]&3}e 1t
$<¢ AAsgh v FA F OD405 molA FF=E
=743l¢ch. Sandwich ELISA < HA3 7] 93t
coatingg}E FA 9] T E 0.1-10 pgwell2 ¥ AP35 1
detection A ) FEE 1: 500 ~ 1 : 50008472 34}
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Za3 A HFYer o]E 7131 Western blot#} sandwich
ELISAZ ##3slo], FAdFF 1 mgP BAANEF {3
auld (g9 dFS FH3 A

Sandwich ELISA lt{ validation

70%rsl sandwich ELISA ®#¢] validationS $jafl ICH
A4y wet NFFES G AFEEE AU
NBFEOZ = 5olA (specificity), 234 (linearity), 8
A (accuracy), WA YA (repeatability), WA HF LA
(intermediate precision), A& 35 (detection limit), F FFE
(quantitation limit)2 Fslgch ol 244 % FNEFHA
(residual standard deviation), A4 (correlation coefficient,
R%), % HT 35S (ecovery)E 18} th

EX A A A
A7 AARYH FA g4 BXE B3 AZE IA
(HRP conjugated rabbit anti-HCPs IgG)7} ol= A=< 7|7t

)

=

UV280nm absorbance (mAL)

Figure 1. Comparison of weak cation exchange chromatogram using CM Sepharose FF packed BPG 200/300 column ((a) Target protein:
anti-GPIIbIIla antibody producing cell, (b) Null cell derived host cell proteins).
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£ rabbit IgGE AA P AA A7 rabbit A2 Y =
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22} A E AFE3A] &+ direct sandwich ELISA W&
eV Y 20 BAE Ao @A FE A Horse radish
peroxidase (HRP)S 3E A3} c) 844|e] dAa g A AR
£ silver stained SDS-PAGE®} @& a9 714 #kg-S
A9 A e B3 FsgrhFig. 4. =3 A o
aEnEadgy] Z2E (TOSHO, Japan)S ©]-23F HPLCE

®
1 2 3 4 5§ 1 23 45
v -
82
L]
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274 Ab test

pre-immune
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1 2 3% 4 3§ 1 23 4 5

rabbitB 3%
immune seram |

rabbit B 2%
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Figure 2. Silver stained SDS-PAGE and indirect Western blot analysis of rabbit anti-HCPs IgG production ((a) Silver stained SDS-PAGE, (b)
pre-immune test, (¢) 2* and 3" immunized serum test. Lane 1, marker; lane 2, non-reduced HCPs; lane 3, reduced HCPs; lane 4, non-reduced

anti-GPIIbIITa antibody; lane 5, anti-GPIIbllla antibody).
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Figure 3. Indirect ELISA analysis of rabbit anti-HCPs IgG
production. Compare observance of immune serum to pre-immune
serum. And identified production of anti-target protein antibody.
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Figure 5. HPLC analysis with GFC column of HRP conjugated
rabbit anti-HCPs IgG.
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ArhFig. 6).
Ao otE Lo MAMEF

B a7t BAE YA o) §stel,
@ 2 AAWA 39 ABALE f8

@ (b)

1 23 456

Figure 4. Silver stained SDS-PAGE and enzyme substrate reaction
analysis of HRP conjugated rabbit IgG ((a) Silver stained
SDS-PAGE analysis: lane 1, marker lane; 2, 3, HRP conjugated
rabbit IgG; lane 4, rabbit IgG; lane 5, 6, activated HRP. (b)
Enzyme-substrate reaction: lane 1, marker; lane 2 and 3, HRP
conjugated rabbit IgG).

Uy

L5

(b)

12 3 45

HRP-rabbit A
anti-HCPs Ig6

HRP-rabbit B
anti-HCPs IgG

HRP-rabbit AB
anti-HCPs 1gC

Figure 6. Silver stained SDS-PAGE and Western blot analysis of
HRP conjugated rabbit anti-HCPs IgG ((a) Silver stained
SDS-PAGE analysis, (b) Western blot analysis used rabbit A, B
1gG, (¢) Western blot analysis used HRP-rabbit AB anti-HCPs
IgG. Lane 1, marker; lane 2, non-reduced HCPs; lane 3, reduced
HCPs; lane 4, non-reduced anti-GPIIbIlla antibody; lane 5, reduced
anti-GPIIbIIla antibody).
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g Y5t AT Fd endS F93n A}
At} Western blot A32 Faf galojoFEo] 3 2
AAGA NN BINEF ) S9do] AHAE g
i+ AAEE Aol FUHAG. =3I HHE B 24N
direct sandwich ELISAS 433 2= E3 335 24
BAGA o]Foe AAMEST fei DA o] 300
ppm o387} 3 HE AFAS N BAAEFE ) @
Aol e 58 ppmOE A AT FA o FF A
A batchoirhe] AAGA L] AEAYLS EAFr] A 3
batche] g ojokE AEDdo] 3 NFL N3 A

B 10 ppmolale) e vE,

@

123456786910
188 . 5

61
4
33
28

18
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1 2 3 4 58678 % 10

Sandwich ELISA 2HH validation

Mg AR ABE AF L 93 ICH guideline(14)
o) wet validations -3 st THTable 2). o9} 3 ©d 3
g3 AAA 1z FA Z#H<l HiTrap rProtein A FF
(Amersham Biosciences, Sweden) ZHTS o] &3] AA|H
rabbit IgGell A AAE EAY FAES o8P direct
ELISA W% 7 validationS 38tk ABARE 1)
wate]  F 2uAle] AAAAE B PofR specific
anti-HCPs 1gGE AM-3 ELISA Wio] Sol4, 484, 1%
I, AFAEA v £ 4745 BIE I0T ¢ A

A

(b)

1 2 3 4 56788910

@
1 23 45678910

-
62
49
38

28

18
15

Figure 7. Silver stained SDS-PAGE and Western blot analysis of HCPs identification in anti-GPIIbIIIa antibody purification process ((a) Silver
stained SDS-PAGE analysis, (b) Western blot analysis used HRP-rabbit anti-HCPs IgG, (c) Western blot analysis used 1* rabbit 1gG and o peroxidase
labeled goat anti-rabbit IgG, (d) Western blot analysis used HRP-rabbit IgG. Lane land 9, marker; lane 2-8, anti-GPIIbIlla antibody purification step

sample; lane 10, non-reduced HCPs).

(@
Quantification of HCPs in Production Process

6000
4000
2000

[

Stepl Step2 Step3 Stepd Step5 Step6 Final

Relative HCPs (ppm)

Step

(b)
Quantification of HCPs in 3 Batch Bulk Product

Relative HCPs (ppm)
o

Hatch 1 Batch 2 Batch3
Batch

Figure 8. Sandwich ELISA analysis of HCPs quantification ((a) Anti-GPIIbllla antibody purification process, (b) Anti-GPIIbIIla antibody 3

batch product).
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Table 2. Validation of developed ELISA system

Korean J. Biotechnol. Bioeng., Vol. 21, No. 3

Value Range Result ' Result *
Specificity % RSD < 20% < 17% < 10%
Linearity correlation(R%) > 095 > 0.99 > 0.97
Accuracy % recovery 80-120% 94-103% 98-102%
Repeatability % RSD < 20 <5 <2
Precisi
rectsion Intermediate precision % recovery 80-120% 94-104% 88-111%
Limit of detection [LOD] 28.5 ppm 10.8 ppm
Limit of quantification [LOQ] 100 ppm 85.6 ppm 32.7 ppm
! ELISA system used HRP-rabbit IgG.
* ELISA system used HRP-rabbit anti-HCPs IgG.
(a) (b

HRP rabbit anti-HCPs IgG w/ stabilizer

g o3
-3
(<]
02
—®— lweek
0.1 o 2 weeks
—v— 3weda
L2 T T T T ¥
a 100 200 300 400 S0 600 700
Relative HCPs (ppm)

HRP rabbit anti-HCPs IgG w/o stabilizer

£
0.4
&
=3
hJ
& 03
5] o US4
02 O o
ol —e— 1 week
01 -0 2 weeks
—¥— 3weeks

] 100 200 300 400 500 600 a0

Relative HCPs (ppm)

Figure 9. ELISA analysis of HRP conjugated IgG stability ((a) with stabilizer, (b) without stabilizer).
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3 15, 23, 33 7HA 0 2 sandwich ELISA WS o] 43
OD405 nmo| Mo} FFEE ZHst9 FQlsle msirh ®
3l 9L A (stabilizer, Roche, Switzerland)e] A} X o) u}
E 44 A5 Mudgs T3 #9038 BoIrhFig.
9. 48AF T4 5L HA F, A7) ALEE AR
= 29944 AATEEEH HA1FEAAY FRE Zolr}
A FodE ¢ & Ak olHT AR oAA
(stabilizen & @& A9, A3 Fol=e AL FAF £
AN A FH FAE vE FALE 1 o)A 4T
Bty AMg7EEE & 4 9l

for rfo b

~

o O}
4 7

AR AZAGE A, 29EAY G U4
@y soleiz, slolmEetanl, MAE) % WX (4
HAZF Ho) @9 F AAY QBEY SsAez =

Aol di&-& ded & slo] AF dFAH AR
o] qbddel EAZ @ & Sloh mEtA olE wulde] o
AFE AEshs WHY Ade] avEt 243

L=
a
AFES QU PUAEF F2) Do) Ug &

<
2}
g B st Rt
B dydie AT FAdFE Wi FA AR A
Ao Ao Ak FAANE YA @& mill cell mock
oko o MAAEFE F ZE dHEE Fo| o
3 GZEFAE Astd Wgshd ¥hg-g o] 83ty
AAEE f2 9mlAe FF & 4 gl ELISA WS
Nurslgoh AAAEE 8 Gl gt gF2dA s
rabbito] M| Alewn, o] F AMAES F DHH 5
o]Zgl A AASHTE. E§ direct sandwich ELISA
W e 98 Ao LA ELA HRPE EX 3G
oj]¥A WEoF FAE o]E3d AHYEHE AT
Western blot} A#E XS 9% ELISA WL Adsly
ERgude] FARR oA ABMEF F3 Bido]
AAHE AL st T3 Hdd ELISA Wi
ICH Al we} validations A3 A} Fo] AFH 2
o
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