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Abstract: Five assays for anti-HBs were compared to improve
potency test of Human 1gG preparations. The three commercial
EIA kits were optimized including dose response curve ranges
and compared by conducting a co-laboratory study. After
selecting the most reproducible EIA kit, methods comparison
was performed with 22 samples in 5 different days. As a result,
EIA (7.7 £ 5.3%) and MEIA (AXSYM: 3.7£1.9%, IMx: 1.6 +
0.8%) showed precision and accuracy (100.1 £ 12.6%). Therefore,
the validated EIA assay was established and it is believed to be
comparable to current MEIA.
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B33 48] (Anti-Hepatitis B surface antigen, Anti-HBs)
R B oAHEE & e A 2 7R 5o
T o] ZARel 7P Wol ozl AAE 35 5 skt
oJt} [1]. Ly o® WAl HF 4-85F Fof > 100 IU/L7E %=
9] Anti-HBs 937} (potency)”} S ch =8k oF 10 TULY]
Anti-HBsE BHIIS] vlo|eiA 719 A= sk 71

A3 LJOREA Y, 4 LJORE A1, ALY

Blood Products Teams, National Institute of Food and Drug Safety
Evaluation, Korea Food and Drug Administration, Oh Song,
Chungbuk 369-951, Korea

Tel: +82-43-719-5451, Fax: +82-43-718-5450

e-mail: sjban@kfda.go.kr

% H|wA] gesht ofgh 7 T AAPHe] AT,
Az AR HeHdS AR sy AAPHE 271 WA
/g IR (Radioimmunoassay, RIA) Y 5581574
o] =G, o] WA= B2 A9 frelst Ak
2tol7} vrebet [2-5]. o] % XIEE Ao R gAY
Z7J"H (enzyme immunoassay, EIA)®] =) 0% W} e
st 5 S73o) 7hsaliFlar, Al vAIIARbE A S AR
(microparticle enzyme immunoassay, MEIA), Z17]s}8ld=3
AP (electrochemiluminescence immunoassay, ECLIA)
4l slshlg I HAPH (chemiluminescence assay, CLIA)®]
HAslEo] ARGE| 1 Qltk o]} o] WAl HE 5 A7}
Y S vlolg A 3ol IES 218k A AR 9l
S MAA] (Blood Products)Q! A =2 244 (Human
Immunoglobulin G preparation, HulgG) 5°l*]% Anti-HBs
ArE G okl fse Bk 7 Al o R
A o] H A Sule] -3 A=A AlE o] 71EE]
TAFAA7IE S dAsIGlaL, B3 R =A1A L
2 3 AR E5s ddshs 7T SR Anti-HBsE
Aehste] AMgskaL ik [6]. HulgG AAlE B80S Al
o BAow AgE /NG 7L Yelles el W
sl 3 58 A AlxE AAESEARAER A 2
TEEETEE 50 A8FS 7 ltk F Alde
A7 A o= AAstar Sl 5537 (Special Plasma) 2]
HulgG & BY7HY HulgG AAlIE 42 AA] (Plasma
derived biologics)E Axe H2 o= sl ol WAls
o7 Wy E5EAR1 B E 4 (Anti-HBs Plasma)<
Salet F 219k s AxFe AA AxH AAZA,
7391 2 Alole] BRI A= W oie] B2 Fow A}
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Table 1. Sample information for the Anti-HBs assay

No Type of Preparations Dilution Fold
1 Maltose added HulgG lot 1 (Imported Plasma) 20 30 40
2 Maltose added HulgG lot 1 (National Plasma) 20 30 40
3 HulgG lot 1 40 50 60
4 IV anti-HBV HulgG lot 1 4000 5000 6000
5 Maltose added HulgG lot 2 (National Plasma) 20 30 40
6 IM anti-HBV HulgG lot 1 4000 5000 6000
7 5% HSA in PBS + 10 IU of NS 100 200 300
8 Maltose added HulgG lot 2 (Imported Plasma) 20 30 40
9 Maltose added HulgG lot 3 (National Plasma) 20 30 40
10 HulgG lot 2 40 50 60
11 IV anti-HBV HulgG lot 2 4000 5000 6000
12 Maltose added HulgG lot 4 (National Plasma) 20 30 40
13 IM anti-HBV HulgG lot 2 4000 5000 6000
14 Maltose added HulgG lot 1 (Imported Plasma) + 10 IU of NS 100 200 300
15 Maltose added HulgG lot 3 (Imported Plasma) 20 30 40
16 Maltose added HulgG lot 5 (National Plasma) 20 30 40
17 HulgG lot 3 40 50 60
18 IV anti-HBV HulgG lot 3 4000 5000 6000
19 HulgG lot 1 + 10 IU of NS 100 200 300
20 Maltose added HulgG lot 6 (National Plasma) 20 30 40
21 Maltose added HulgG lot 1 (National Plasma) + 10 IU of NS 100 200 300
22 IV anti-HBV HulgG lot 1 + 10 IU of NS 4000 5000 6000

Where, HulgG: Human Immunoglobulin G, IV: Intra Venous, IM: Intra Muscle, HBV: Hepatitis B Virus, NS: National Standard,

1U: International Unit

|5]a1 St} ekAp el olal] et Al 1 ekt
S0 1gsl] o9 dddeel oS T A wet
A HEARE A § =7EE T HAAPEE (Minimum
Requirement) FAFE F8lloF Al 4= Q= =737 dbd
oJoRE (Lot-Release Products) O 2 w5750, 71 #A2E Uit
oJolEol| nlal Zsfslol Arlstar itk 1R olelst =7}
A7 AlzARe] A FEE] Al AREE 4 Sl s
(Validated) A1EWHS Sehs A 791w ) o
oJeEe] FA ] of| w9 T3l 1 AFtelM= Al
A s7F )AL Q)= aAHSATAA) (Enzyme Immunoassay,
EIA) 7|E$} & 52 FAE wAdAtel g3t vjAdat
312 g4AY9HAPH (Microparticle Enzyme Immunoassay,
MEIA)< ©]&¢t 1] & & 5 T72 Alads =7 &
of BEE H2Ag) sto] glstar, AlxAE 2 g AAC]
tigt 3-5A13 (Co-laboratory Test)= E310] A4 24
A (719 vt 24 A4S A Aol 485 o]
= AEHo] AELJekEe a3 7F 35 g =7t
A Sl g5 4= qlon, 71 Aip} ofy] AP E
s e AlEEakst AR1A1E skt gk 17
2R 2 AT BAL2 350 EIA 71ES w7 Sl AR
& 7 ST A7RLEE 55 ol&ste] HAskst $ )
(AbbottA}2] TMx 2! AXxSYM)E ©]-8-8t 252 MEIA A3
HET vlaAlstol Al Fdetarat ab, volrt 474
T ATAE] FEATE Eslo] g Al dE A
Zotalal skith, dE&A o= olgfst d¥E EdlE dlY
A 5A) oJoREe] A7 BFskE 8 FEHY sHs
gdakar AL sl BESAAA (Biologics) A's ]
W WSk FAel F-8skart sl [6].

2. A% 2 ¥y

21 A B E

Anti-HBs 12} WHO =1 #|3%53% (The Ist International
Reference Preparation for Anti-Hepatitis B Immunoglobulin)
2 1977'd0] F=9101, NIBSCoIA code W1042% #]7g
¥ ZE ARSIl ©] 7S HBs, anti-HIV, HCV RNA
=7g0] 2Rjle ds ARGl AR FAEEeY 7t
PZ 100 1UC|Tt.

i dlo

22. 27} B2

2008'd 2)Fo]eEedd ATAIA O R Az - 2¥1E Anti-
HBs =7}FE3% (KFDA 08/026, 95.45 1U/vial, KFDA,
Oh Song Chungbuk, Korea)©| AL A&7} 4UAS
gRsp| flete] 7+ 7|EL] 2FE4E AMSSRE T Anti-
HBs Y73 2% WHO SAI¥3% (NIBSC 07/164, 100 TU/
ampoule, London, UK)¥} 37 5= 24 2 355 A
3 ol ARE]IT

2.3. A @A

Aol AHg-E A= % AR 9% (normal plasma)©llA]
T35t Az HulgG AAT Y} BRI 578748 o8
3l A|%3 BY7HY Human Immunoglobulin G (HulgG)
AA F 17TZE (lot: 12> A5 FolA] 3+ ALl Az
AR 7F AREEIQITE. WA HulgG Aol 95
ARERl HEZ=H7E HulgGol =] 52 %) 94 8e
Z¥z} =22} (Green Cross, Oh-Chang, Chungbuk, Korea)2]
HAWFARE- ololn]E 2 BHAAT 6 EZF AREE AL, =]
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A A8 AxE o 2Ao] AvZ (Oh-San, Gyunggido,
Korea) 9] 2|BAmlE 32 E7F FH vk B8, Z5FAL
82 HulgG AlAR: =44 fvfe2ad 32 E 191 BY
94 HulgG AAES SRR FOFARE 52 25+
ARG AAZE 7 3R E W 2R EX ARSI TS 4R}
AFe] 5% AFFEA YT (Human Serum Albumin, HSA)©]|
=7REEE 10 U/Lo] 3E9H A 8l 2F Al 5t =&
of theiM e v A= =715 10 TU/L7F 37F A
7} 358 A1 ol o8- ]IH (Table 1).

24. FA| - F7IREZES ol SH/ EIA7|E QA E

A E2 53 (Human Immunoglobulin G HulgG) A|A|
9] 97IAI3e)| A 3kE Enzyme Immuno Assay (EIA) 71E
S St Aol 2t 71E Az Aliils Wdsto]
B Aol shes HA sk el wet FE I Al
£572] 7)E& Enzygnost Anti-HBs II (SEMENS, Deerfield,
IL, USA), Monolisa Anti-HBs Plus (Bio-Rad, Hercules, CA,
USA) 2 Murex Anti-HBs (Abbott Diagnostics, Santa Clara,
CA, USA)7F =it Al 71E8] =0 Al e vl
SF3ATH (Table 2). LoFstd, BT gl A (©]
3} Anti-HBs) =7HE5% 9 WHO SAIEEHS
(Deionized water, DIW) 1 mLe]| =<1 g8 747} 7ol 1l
Erdow sjo] Algdo] AAESITE WA Enzygnost 71E2]
73-%- HBs-HRP 3| (conjugate) S 25 uLA 4] 2} doj|
B el gl el S 7B Sk ARSA I (negative
plasma) == 5% A A5 (018} 5% HSA, Green Cross,
Oh-Chang, Chungbuk, Korea)< ©]-83}07 212+ 1000, 2000,
4000 2 100004 3]4ate], SA] ZF 3|49 100 uLE 7t
SR 3719 Aol Ytk olu 7]Eo] 3 o tix
N} 37 oz 71 3709] defl 100 LA Wit 60+
3k 37°Coll WEGEE 5, 7|EW AlH s o]8sto] 53] A1
Sk 9 Al elg A7kl SA] TMBEF H,0,7F 331 2
Aloke A 100 uLA War Aol 307 gkt vES-
AN 1 N HSOA S 100 uLA 2718t F 54] 450 nm
oM vl 650 nmE FF s ST FAETES
EEFHOE dlo] 7} S IAEFES] BE AR

Table 2. Comparison key assay methods of three EIA kits

331tk Monolisa2} Murex 7]E2] 73-%- Enzygnost 7] E %}
FUsH AN 31X sk, B4 5% HSAE ARSI
oh WA A, S/ iz 100 pLA-S ZH2} 37)19] e
W31 60327k 37°CellA] Wttt 7|Eu] AlA S o]-g-3to]
53] A&tk Anti-HBs-HRP7} 8 HE2-8-91-5 Monolisa
o] 7% 949 100 pL, Murex 2] 73-- 50 LA H7Fst - 603
ZF37°CollA] REGSiT) Al 4 o]F #1732 Enzygnost$}
S Tk 2 71EQ Ass Bkt H4 7|E
£ AAsh7] $18te] 355+2] EIA 71E<] Enzygnost, Murex
4! Monolisa Z}7}2] &g, A, A7 Aldy 52
RISk AlFAE X8 47119] 234 (A~D laboratories)

T EAT7F AFEHINL FAEA 0] T

25 AAE ol ST ANIAY AS L T5AT+
AR S Sls a7t F 22719 AAl sl
A=Ak 2t A FAuG= Al EZF Al A
TR 7R Sellxe] WY AvE Vel ® 1 YEA
7F F53 j9loll 3 = 34 Qlvt (Table 1). ZF
AAE 254G 3687 59 BHeE AT A FE
3cHA|2] sAlGr) A gl o, aEsdTrel] Fofst 44
A (FARE, AR EEAlE, SK AR 2 Aol
ZF AR SAullnto] viEZE semi-blind test® 35
Aol A=t MEIA el 7155 RixbEs} el
IMx (Abbott Diagnostics, Santa Clara CA USA)%2} AxSYM
(Abbott Diagnostics, Santa Clara CA USA)®] 73-%, 2} 74|
9l AJF AZAL AJFHHS -85 SV EEAIEEARA
7F 21eFg 9] HES 71A A8t [8]. o S =7}
S ARSI, 94 | mL 255 (DIW)E $Hd3] 44
H 5 FTH o SIS o] §ate] 25 TU/LelA
150 TU/L WH<lelA] 4719] 522 3As]o] AREESITh EIA
7|EE o] &3 e H4 7IEE A% Enzygnost
7FAREE AL 4718] A AN 5Y FRE 2270 AT
(Table 1) ZH7bs 3314 WHEgE A5 GGtk o] A=
ol-gsto] Ao, Az, AP FAA Fedo] A
Tk MEIA 925 o83 2FE3t 1]l AxSYM ¥} IMx Al
o] 79 ] B AgAo] 2z} 171 IR AXSYM>

Step Kits Enzygnost Anti-HBs II Monolisa Anti-HBs Plus Murex Anti-HBs
Manufacturer SEMEMS (previously DADE BEHRING) BIO-RAD ABBOTT DIAGNOSTICS
Coated Ag (subtype) ad and ay ad and ay ad and ay

Sample Diluent Negative Serum Fetal calf serum Bovine protein Buffer
Washing Solution PBS w/ Tween Tris NaCl pH 7.4 Glycine/Borate

Sample volume 100 pL/well 100 pL/well 100 pL/well

1st Reaction N/A 37+2°C for 60 + 5 min 37+ 1°C for 60 min
Washing N/A 375 uL/well, 5 times 500 puL/well, 5 times
Anti-HBs-HRP vol 25 puL/well* 100 pL/well 50 pL/well

2nd Reaction
Washing

37+ 1C for 60 =2 min
300 pL/well, 4 times

37+ 1°C for 60 min
500 pL/well, 5 times

37+£27C for 60 £ 5 min
375 puL/well, 5 times

* For Enzygnost kit, the Anti-HBs-HRP (conjugate solution) was added to each well before the standards or samples were added

according to manufacturer’s manual.
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19 1318 527 AAEJAL, IMx= 1Y 33] 9iEsio] e
2271 Al thet A3= EiE A (Enzygnost, IMx 2
AxSYM)= HIWSISITE A18Q] Aol AvRialztA|e] U=l
o] IS vl= FDAS] ¥ 1 [7]S 7122 FHE S

2.6. 3AAE

BE 8742 LSK Global Pharma Service (Seoul, Korea)
o o8 53200, SAS® (Version 9.1.3, SAS Institute,
Cary, North Carolina, USA)< ©]- €301 17k f-214d
A2 Adid o2 vl dlo|g7) wol f-2< 1%31A
U5 7 (two-sided)S Q2 0= ST A3 Fof WAyt
QFe} o] sk o)X= A ollA] AQlstal ASH =
BAGlo] A AR-F o ST Aks W 7|5 3
7t, %5513, coefficient variation (CV), AZ|77F 52 291
Teoll weh ARESITE A5t S WEShe 3 two
sample t-test B55= ANOVA testE AAISFL, T18X] k2 7-¢-
B2 73792] Wilcoxon rank-sum test B Kruskal-Wallis
testE AAIBIICE Bl T1552] 7} 371 oPdR] 7-9- ANOVA
test B53= Kruskal-Wallis testE AAISR=t] #4 A3} 52
ot A T 7N OES BRo] BE 3ol two sample t-test
= Wilcoxon rank-sum testS A3} Bonferroni W
o= paks RAsIAL) [9].

3.8 n

3.1.EIA7|E @A vz

EIA 71ES] ASIHS SRlehyl 7|EME wA|RTEES B
4 ARRg-O0 7 ARgEe] IR Ve S Ve
BAS 71EE, A, SHE AAISHATE (Table 3).
A 7Tekd et AksEattelli= 2 A7t §I31aL, Enzygnost
71ES] $AER; gl A9 st Ao AiE AlQlst
vhA] A3l CViE 10% PIREeRE A2 RBH 5% HSA S
ZAFolli= Cv7E e R o IA] Ve ofE S8l 24
g 3|Ajele] Afgo] 5% HSA SHmrt oo o
oS o T AL, WRE ot 1, 2.5 5% HSAE 314
MO 7 A3 A} ANA 07 AEFE (5% m]RH HSAA
ko AiEgAo] AAE YT, BE EEHO A S A
FHERT =& background SH=E YUERITE (data not
shown). 5% HSA2| @9 F7} T74e] Anbd ol v
9} fAFSE Ho] A o= A o] 1% =2 2.5%2] HSA K.
o} i o= AAZtE Q).

32. #EFE 5234 44

Anti-HBs =7} %533 A2 02 53 F20419)
A& BRI s (RS wwst A A e
EFEA0] 1.000] 7R gk UER Ax1Pdell A7}
Qlrk sty Ao s w ¥4 9% (R
T A7MEEEC] A9 Ht 09982, HAETES] P
0.9967= Z¥FA o7 M FEO] FRol Adgle] FAaddo]
St Zlow FrlE]o] HA] Anti-HBsS S7sh=t] F+

<

=3 T ALt Al REEE Bl 0 Rt
7} 27F0] 7S BAY 7] vl 3EE A

Ay} SAAGLS FA N o7 ALE3E - 103.3+11.7%
12]31 5% HSAE ARE3F 749 96.4£19.2%9] 3482
KT} (Table 4).

:
b

ot 4l
ol

Table 3. Comparison of three EIA kits' reproducibility using IS and
NS for Anti-HBs with 4 co-laboratory tests (N >9)

. Diluent Mean CV GCV
Kt ppe M qumiay P ooy M ()
A 9393 222 236 9391 239

Negative B 95.12 222 233 9509 238
Plasma C 10673 651 6.10 10655 6.46

Enzyg- D 9099 453 498 90.89 522
-nost A 8852 496 560 8840 5.75
B 8849 7.03 794 8825 818

SHHSA 10558 665 629 10538 685

D 8832 635 7.9 8811 7.63

A 7987 286 358 79.82 3.68

. B 9198 380 413 9190 425
Monolisa S%HSA 2663 1476 1877 77.11 23.68
D 8982 416 463 89.72 479

A 9496 7.2 750 9470 7.91

B 9734 434 446 9725 457

Murex S%HSA 10540 528 501 10530 5.10
D 9963 690 693 9941 7.09

Where SD: Standard Deviation, CV: Coefficient of Variation,
GM: Geometric Mean, GCV: Geometric Coefficient of Variation
and HSA: Human Serum Albumin. The participated laboratories
were A~D.

Table 4. Comparison of recovery of Anti-HBs NS calculated from
dose response curve of IS of Anti-HBs

Diluent N Recovery (%) CV (%)
Negative Plasma 48 103.3 11.7
5% Human Serum Albumin 48 96.4 19.2

Where, NS: National Standard, IS: International Standard, Recovery =
NS concentration of Anti-HBs to IS dose response curve/NS theoretical
concentration x 100, CV: coefficient variation.

33 FA9E v BHY
AAAGTAY (EIA)E ]88 Anti-HBs #2404 &4
G s N} 5% HSA A 1 folst 2jo] -5 %
7] &l B 737821 Wilcoxon rank-sum testE 2|3
&l Lhel] Afo)7} QA RATSISITE 470 A3 el AA
05 2/9870] 5% HSARTE =2 o715 Helon, A3
A A, C W DY A, T 2N Tl p value”} 0.05 ©)d
o]lom, AgA B 9ol p valueZ} 0.046 2% E}
Wk BE Ay 39St dolH® sk A 7 8o F
9] 2jo)E YeRhI= p value:= 0.03°]31E} (Table 5). BIZ 5%
HSAE 3|80z AR 79 Uy} Wolx]= A}
E Hlou, 3l5gollA TARCE st 2 AlolE
Holx] k3l7] wiiol (p=0.03) EA-gMOT 59 AT
AR 7V Zow ke ik

o4, 04
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(a) Enzygnost (b) Murex (c) Monolisa

120 = 120 120

= $

100 100 ] =
5 777.77‘ 777777 : 7777777777777777777777 @ T Q 7777777777 § 7777777777777777777777777777777 100 L :
o A &0 . 301 & 4 2
§ B0 B0 60 A e
$ an 40 ¢ 40 A
. . A = .
2o & B C v a0 . AC  ep 20 A *A B 4AC @D

0 0 : 0

Dilution Factor

Dilution Factor

B g 0 12 0 2 4 3 g i) T2
Dilution Factor

Fig. 1. Comparison recovery of Anti-HBs NS concentration to the labeled potency with the dose response curve of IS using three EIA kits.
Where, red dot line represents the theoretical 100% recovery of Anti-HBs NS (95.45 IU/vial). X axis shows dilution factor/1,000 and Y axis
represents Anti-HBs concentration (IU/L). Where, the participated laboratories were (A)~(D), (a) for Enzygnost, (b) for Murex, (c) for

Monolisa. N=18 to each kits.

Table 5. Effect of diluent types on Anti-HBs EIA assay based on
statistical analysis of co-laboratory test

Mean CvV

lab  Diluents N (IU/L) SD %) p value
A suisa 1 o4 s it 0%
B gmsa 1 sis 167 s 00
C o gumsa 12 oma 193 oy O
D guisa 12 w3 115 ;o 00
Total gy o ig 3313 1(7); ;(1):3 0.03

Where, SD: Standard Deviation, CV: Coefficient of Variation, NP:
Negative Plasma, HSA: Human Serum Albumin, the participated
laboratories were A~D and p value <0.01 considered as significant.

3.4. EIA 7| EZH AATA B4
5% AFRFEA LR (HSA) 3|48 o]&st 7] Eq g
vl A Ao A3 o] A9 BE 7B e B
RO, the A AgAfA 71EZE ZfolE Bt 1evh
S| E 53 FA1A oA Enzygnost 71ES} tHE 7Y
7| EZtel= S YERITE (Table 6). 1A A=
FEeled 71E7E] 2lolE #4736 A3 Monolisas A|2] Sk
Enzygnost2} Murex + 7|E7Hl= 5-2J3F 2fol7} gl A
© 2 VERITH (p = 0.099~1.000). ©] A¥R= 7]E2] o [1]
o4l X143t Monolisa 7|EZAZ}FS] t}E EIA 7|EZRS] xjo]
= H)sE dyke B w9l o ekt ddks s
A o7 9% ARl EIAZF AlgiAle] e niztst
A, o] 248 vlwA] 2 ARl efsflof she A |l
AAY FAXuig7E A o2 A (A 10,0008) 3%
ANl A FAREERE] o] T 58 i) 5 )
A A7 Fast Zlog A7 2 A= 71EQE
o] H|WE T3 E AFEA g 4 7|E A4S st
Algo| B 718 Al 3E]A] )] B8 Enzygnost
71EQ] CV B2 2987 3 do] 3.94%=E 5% HSA
Ble] v Heel 6.76% Ert Ao, tUE F 7|ES] CcV
37 (Monolisa 7.78%, Murex 5.98%)X.t} JHst gk LIE}

UISIT} (Table 3). ZH2te] 71E2] 5744 ol|4] Enzygnost=
249 7= FANH = 1000, 2000, 4000 2 100008 3]A]
oA A BRTE U] 7EEE) o124 BA|Y ] 2F
kA = AdE BRI (Fig. 1(a)). P, Monolisa$}
Murex 7 71Ex= | 3401 10,0008 SAJHLJellA] v
358 (Fig. 2(b)) 28 2+ AFA (Fig. 1(c) S KolP =z
M A o m WS S BT ©]312 Enzygnost 71E
of| 3Z3ke 2448 #o] Monolisa 5 TR 71EoA AREE 5%
HSA KT} G2 background & Ho|P =2 A 7]1E % Qltt
3 AZEI) Tk 7 =2 3l S 10,000809]
7101 10 TU/LAA Athd oz vk A3 o] Bz,
o)7L EIA 7]E 52 |83 Anti-HBs #24Jo] HBV o
W72 10 IULE 20 UL oo & F4s)jo) =
78] A7 AT Y8 FARIIA [1]. 13el% B8tk
AR ot 7P 2w el] EFE (10 TU/L)oM =
SAtzeNe] SATE k] Eao] tn]sle] EAIZ O R w9
I3t EAAT} (p <0.0001)F HERHO], 2 Aol 2l
3 EIA 7|EZ o]83F Anti-HBs 412 4 10 TU/LS] =4
st nE UeRlE o2 A E ST} (Table 7).

Table 6. Relevance of the three EIA kits of Anti-HBs test

Lab. Kits N Mean D Bonferroni method (p-value**)
(IU/L) Evs. Mo Evs.Mu Mo vs. Mu
E 12 933 104
A Mo 24 812 8.0 0.000 1.000 0.044
Mu 24 837 222
E 12 815 167
B Mo 24 867 106 00918 0.127 0.084
Mu 24 905 135
E 12 972 193
C Mo 24 838 329 0.161 1.000 0.234
Mu 24 963 172
E 12 793 175
D Mo 24 839 113 1.000 0.099 0.044
Mu 24 86.8 244
E 48 879 175
Total Mo 96 839 18.4 0.030 0.416 0.000
Mu 96 89.3 20.1

Where E: Enzygnost kit, Mo: Monolisa kit, Mu: Murex kit, SD:
Standard Deviation. The participated laboratories were (A)~(D).



162 Korean Society for Biotechnology and Bioengineering Journal 26: 157-164 (2011)

Table 7. Determination of detection limit of EIA assays for Anti-HBs
with NS. (N = 20)

Si Mean 95%
Category t 18 Difference Confidence
(2-tailed)
(A4s0)  Lower Upper
NS (10 IU/L) 17.678 17 .000 18761 .1652 .2100

Negative Plasma  6.519 17 .000 06300 .0426 .0834

35. EIAAEY 3] ¢ ¥4 7| EQ 4F

AAE Agshs dedTole F7EEE Y SARTE
o) Asol frelgt xlo|E Hol| Qoo TR YRS AR
SHes AJsIgict Bt 7|EAA Alddelx Q] AuE viEo
2 Aol gl 712 10~100 TU/LOIA 25~150 TUL
2 AT 248t AlYstESE A ApdAE M sk
EIA AISHE S8l 7 71E= Alddaol “edt
= AEAe] Aglel 55t A, 7 wAle] M-S o &
AlZ ZR1 (Table 2) w41¢] A15A 4 g4 SAATEE
Awsk= Alge] A 5= olrE AAE oL 3%
Hl WA ox AME-E 7| ER Enzygnost”} A7 = AT HEgH
Murex+= Enzygnost$} J2Hdo] Q5= o] 7|1E )] T 5
AR A 71EEA] ARSE 5 Qlvkal s Qlok

3.6. A|FAAE o] &3 EIAXNEY AHAS

36.1. Yy HEHY

7 A 1Y 134 F 597H] EIA A3ls #4510 2+
AAE A EIA 7| EE ARSSE Anti-HBs Al ] A
ANAdS H71817] S8 coefficient variation (CV)7} FARE
ATH (Fig. 2). 7+ A= 7 AFAEE F 4592] F74o]
oo, 71 A F7F A EE Ll CvIE AA =S
o} (Fig. 2). AA] B CVE 4.6 £ 2.0%3 0, A=z
ok U 2ozt Qo) AR O R CVE 10%E ¢
A ¥kt ZF AFAE cvis A4 A7F 5.8 £ 2.0%, BE
5.6 £ 2.1%, C=43 + 1.5% 12)37 234 D= 2.8 + 0.9%
2 UERgth gk, Bl A 7|E RS Qs
A3} m A R RP7F B 0.998014 0 7 AR QiTh
A okztke] zto]7h PAE Qo AAH O E CVE
10%E 9A 234t

CV(%)

12 3 4 5 6 7 86 910111213 1415 16 17 18 19 20 21 22

Sample Number

Fig. 2. Comparison of intra-day precision (CV%) of Anti-HBs test
using EIA (Enzygnost) kit with 22 samples. Where A~D were
participated labs, green square: lab A, blue triangle: lab B, red
diamond: lab C and yellow circle: lab D, N = 45 for each sample.

3.6.2. Y7ZFHEHA

7} Aol ¥ Anti-HBs 2] UzF 2jo17} Ql=A]e] thiel
=AW AAEE A7F cvrF 22T (Fig. 3). ARk
o7 ¥ FUEE HGlom (i CV=43+3.1%), EIA
(CV=7.7+53%)2] 749 ZNF 0 F MEIAHS A3t 215
3} A9l AXSYM (CV=3.7+1.9%) °Jt} IMx (CV=1.6 +
0.8%) .t Xt 352 CVE eI &, EIAS] 49 1<)
1314 470 A3 aelA] 5Lz A=) ZF AAEE 1803]
XL AR R, ApEs) dr)E B AgAo] 2zt
St Aglaol IAIR S Aok AlFE AT AxSYMS
1 2314 53T IMx= 717] AloF T50® 19 3314 29

2t A8 At AR,

—*+=ELISA —W=AxSYM =o=|Mx

CV(%)

1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22

Sample Number

Fig. 3. Comparison of inter-day (for 5 days) precision of Anti-HBs
test using EIA (Enzygnost) and MEIA (AxSYM, IMx) with 22 samples.
Where N = 180 for EIA (5 days), N = 10 for AxSYM (5 days) and
N =6 for IMx (2 days) to each sample, light blue diamond for EIA,
blue square for AXSYM and red circle for IMx.

3.6.3. FEy

G 0FE Sl WS B ZENE Sl 10 U9
=715 (National Standard, NS)©| 347} E|$13L (Table 1)
SA N O 7 AREE= 5% HSAOE T ko] =7
o] H7}o] 3l5Eo] ARSI (Table 8). EIAZF MEIAS
ol &gt T 7523] AlFelA HAIAOZ 100.1 +12.6%2] 315
o Bolom, A T 358 Alole SARCE 9
§F HolE Kolx] gt webA  EIA Al Ll -kt
AU, A B ] AAAS BelS W opet
713=8] AlRIQ] AREst gHlE o83 MEIAS) E58h
o] A debds veEkl

= 0=

Table 8. Spiking test result of Anti-HBs EIA assay with 4 representative
lot from each sample groups and one blank solution

Recovery sD (6\%

Samples N %) %)

HSA (Blank) 188 96.2 20.6 214
Maltose HulgG (Imported source plasma) 188  109.0 114 10.4
HulgG 188 884 143 162
Maltose HulgG (National source plasma) 188  112.7 129 114
Anti-HBV HulgG 188 90.2 163 18.0
Total 188 100.1 12.6 14.0

Where, SD: Standard Deviation, CV: Coefficient of Variation,
Recovery (%): mean value.
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Fig. 4. Comparison of Anti-HBs assays (EIA: Enzygnost, MEIA: IMx and AxSYM) with 3 different lot of maltose added HulgG from
imported (a) and national (b, ¢) source plasma and HulgG (d). Manufactuerer K’s 9 lot (a,b,d) and Manufactuerer L’s 3 lot were used. Where
N =180 for EIA, N =10 for AxSYM and N = 6 for IMx, inside light blue rectangle represents for EIA (each 4 participated labs: A~D) results.

3.7. 35 AT E TR HAAFE ANFUL ZEDL AP
A%
3.7.1. AFgFH 92 E & (HulgG) A4
A50] HAEH EIA 7|ES} F 572 |2 A3 MEIA
Aol tiste] 3 AFEE-S 9% A3E]= HulgG
ool tist Qe AlxApd, 2Ed AAETE AT 8]
WAIEO] ARSI WA, 7 (Fig. 4(a)/=4] (Fig. 4(b)(c))
s 52 Az GUFARE AAIR] HEZ=37} HulgG
AlA 3~6ZE Foll 285t AlF APt AP 9 AIEHY
1 EAEISE WA Y G f AR B9 AAE o=
7} EZF oke] Apoli= QlSlon, EIAE o]83h 47 A3
AR zlol= FAACE k4] 23k (CV = 6.4%,
F 25k 1.6%, Hthzk 13.0%), Y] 23412 EIA A¥} Harak
¥} MEIA 5 Z42Fe] Aalgl Bt Ad& Helth (CV =
2.9% HAagk 0.6%, HUIFE 6.0%). =] L o] 83t dlF
AAE YAsh= T 358 AxAR] it Blael] K> AFAF
(Fig. 4(b))°] CV= 4.8%°1%10H, L’ AZAF (Fig. 4(c))®l
3T CV+= 6.8%=E ZAREQILE W] A3Ae] EIA 54754
MEIA ¥ A¥gh =31 A4S BTt (KAIZAF CV =
1.9%, L AIZFAF CV =4.3%). Z5FAR-2] HulgG AlA| 2]
749 EIA A7 CVE 7.3%0120.01 (Fig. 4(d)), ] 28
21¢] EIA A% Hi3k MEIA 3 242he] Azt st
AAFATH (CV=3.1%). FH-E1 TE=H7} HulgG AlAl
o} Z5-821 HulgG AAIRE 971 Aifelli= 2 Apol7t
= 07 ZAEGILE v, e} HulgGREe 574
g = el mE Alol= Fogk Zlow vkttt
(p=0.001). °]7 9= (= v]=) ¥} =|¢] HBV F8&
o] zlo] gl WAl HFE L] Aol Toll 7|1E A5E Aol =

S EQITE Tevh BE ARk alie AR o7 Al
7121 0.19 1U/50 mg HulgGell 24 5u)) o 520130t} [8].
gLo], =] 7152 ek 71ee] <F 9ul o1 (0.02 TU/
50 mg HulgG) 73kl 2ol =2 f5iekd 7y} nlwshd
458) oA & 7oA WolE Bl Zlo g st
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Fig. 5. Comparison of Anti-HBs assays (EIA: Enzygnost, MEIA:
IMx and AxSYM) with 5 different lot of Anti-HBV HulgG (3 iv and
2 im preparation). Where N = 180 for ETIA, N = 10 for AxSYM and
N = 6 for IMx, inside light red rectangle for EIA (4 participated
labs: A~D), light blue diamond for the first lot (preparation via im),
blue square for the second lot (preparation via im), blue triangle for
the first lot of preparation via iv, black circle for the second lot of
preparation via iv and red diamond for the third lot of preparation via iv.

3.7.2. Bg ZFY9 HulgG 4]

AR 9 A8 AxEE HulgG AR 2ol 57
Hfoje] s £2 gl Soll tial Mot 5584 (special
plasma) S ©18-¢+ B 7191 HulgG AlAkE 2183k Alglo] 24
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Hoitk Aso] A% EIA 71E9F MEIA A& o] Al
£ 9 Z8FARE BE 71 HulgG AlA 42 32E 428
E7F A8590, 1 AprF AT 9 AR e Ay
At (Fig. 5). AAA o= 7 LEZF 2] 2= Qe
u, ZEFARE ) Ak ggke] A1 /238t Aol QI
th EIAE o83t 47l A3lalike] Zjo] wEgt FAIX o2 /9]
3] eokom v AgAle] EIA A H gk} MEIA
Z}zke] Angk BEst ARSI (CV = 4.4%). Fost W= A3}
e Sl AA12] 71521 200 TU/mL oo 2 ZAF QL)

4. A&

I Azl BA o ® F5 ARER= Anti-HBs Al§- EIAS
HIESE ofe] 711 ZAF o] AREE]aL Qlck o 2 2lel]
JAAAZ T4 7R EN S5 5o ABAZ ARE
= AEHEEZEEY (HulgG) AlA SolME 7] Foiak)
A7AES thAlelod Anti-HBs A8S 56 5558 45t
N Al O Z FokdseolA Mgt ¢la, 20101
FE oM EQlEo] Aldge] Stk wEk AEsH
AANR! HulgG 5] AIZAF 2RxF 58794 9l =71l AlE
she =7 AlEHS g5 - ASehe B0 359
EIAS} 7 %2 MEIAS & 2259 ¥ 9Jokrs A7 3}
o] 4 A3 FFATE T3l vl Frlehs A 73
= lek WA AFAF T2 H7hEEE 9 WHO A 33
F olgst 7|E AR A A (31978 > 96%)
9 g (CV BTt 5%)°] ER1¥ Enzygnost 7| EE 4]
707 MAepglon, 54 §NoR F)Ee x3hE 34
G 2 AR A 5% 7 AR s ERS wiEit). 29
¥ EIA 7|E A9RE E3leto] 470 AdaelA] 22702 £3A)
£ AREstol MEIAY 9 EIAYS 712t =38sh Aot 4]
(precision) 2! HH=A] (repeatability) 3715 1ok A AT
A7F G CVi 9F 10%2 ERIFISILE. Sold= HEsl=
=73 Uiz un] HA FE B7e] % AR vl
|41 10 TU/L ol3ke AR =l om, estAl= 10~150 TUL
2 ERIFLE B4 A BE Bl delr
R>>0.998 % LFERHAL, $H94) (Robustness) matrix effect’s
< W7k 1kl AR 370 (HulgG, BEZ=37} HulgG
2 B HulgG) 183l 34891 5% HSAE ©]&-3f
RS o] 3]580] 100.1%% ZAFQILE & A7A3) 227
o] AA o thstk ZAA IMx Y AxSYM FH|E o] &3t
MEIA 272} EIA 7]|ES] Avk= AJaPdS Yepligitt. 53]
HulgG 3! WEZ37} HulgGe] 71 (> 0.19 TU/50 mg HulgG)
< 50l o Aslshs WlollA] o)k BAE QT T3
2 ATE Bl 710 A ARES] AlRtVE e
AA| (Biologics)Ql &JokE o= gl AF3%lar, 53] A
HOZZ 5, BE=/pidadaz e W BYPIAAR
AdgREY (W 2 5 FARR) T TRkt AlAE 714
3 = FA (additives) 2] W3l &3} (matrix effect) S 3|4~
& A& (recovery test) 5= 5l 715 (validation)3I3ick B=51
7)ol A FAARIA Anti-HBs %A ek 71521 10 TU7}

2 AT A} EEA S Aol A2 25 TU Bk
M= Atid R F HolE Al T72 EIA 7IEdA 3%
A o7 HIFL} (Fig. 1). wehA &2 Al ols 7|1E
o] AlFHPAS: Sl SJekEel HA ket mEarat A
3|457kS A (validation)dlo] ¥m=rAle] WSS 7189
1 LY 5 TU~100 TU°IA 25 TU~150 TUE ¥7dskaL Lutzlel z+
g SleREe] sad7ks ate] eV dziAllel vidl Anti-HBsS
AFow ugo R ¥gata Qi HAL] SAo) A3
SISlaL TSt 8]4- gl o] zjo|E AR AlFAdS Y
AlFtt. o|2H 2 AFE E3lo] E5i¥ Anti-HBs AlEHE &
&l ¥ HulgG AAe] 5432 aPde]] 7]efgk Z1o= 7oyt

AR

1 ATE-E 20101 AE2JoRERPATE 7 FloA Alsst 21|
AT A|S] A7 TEESS vHRUTE # AT 5
< 98l B5 Algdell Fofsl] A iR AL -S40,
542 9 o aAlo|AmZ TRt B 2 Al i
41 LSK Global Pharma Service THAAREEA] 7APE:
SHYTh o GRuAol Ees T4l 2EoekEehd s
Gty olds AAEA AR
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