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Hjo|2{& E&3| M0 it Hepatitis A Viruse}
Murine Encephalomyocarditis Virus2| SIZIT H|m

ol o+

Shdthaim OfZicHs: AT

Murine encephalomyocarditis virus (EMCV): ¥ 421 & k&) uho]#) 2 HHA 71 5-& 913 hepatitis A virus
(HAV)¢] =d v}o] 2 A2 A4-5 o] et Tl o) W& AAA A o] &) g HAV ZHd A 7} RS A g A-f-
2] &) o= 2] HAV ¢HAA 2 o)) of 8 -4 A Q) 74| 7F 23Hs o] 7h 2 Q) o} & A F o) A= HAVSL EMCVE] wlo]
FA B89} A U UREE Hrleled, Qg-Feh o) ok E A2 F M HAV 83 T4 A3 & BE
s}t 4} 2hg o). HAVS} EMCVE) vlo] gl A 33 FA o) o & 51 =& 3718 A3 HAVZ}H60°C EA 8, low
pH A 2](pH 3.9), 0.1 M NaOH M 2, ¥4 X ¥4 E 5|4 EMCVRc} o] A4 o] &7 & §A¢ 5 s+t
. EMCV: 53] QA2 9} 0.1 NaOH A &) o] 917317 £83} 5 Q1A 5k, HAVE 2 A 343-& el gl = 3=
o] 7% 247k ekoll EMCVE A28 o) 312 A8 A 9, HAVE 54| 7t Fol] &34 o] 3= Fhisign.
0.1 M NaOH # 2] A] EMCVE: 158 ¢t 3&81A) o] 312 FtastgiAdh, HAVE 1208 F =9 A = 44
wpo] B A7} A& E o} pH 396 M 25°C2 149 < 83151 & #) HAVS} EMCVS] log <%= 22} 1.63,
384015k = QA&7 8 A A 2 FA &) FAAZ FA oA HAVSE EMCV] log 441 3= 2h7} 1.21,457
o)qict. o] g} e A YAFNFE ATAL HAV E¥3} =+ AA A5 29 wpe| 2z AMg-d
EMCVS] A% A3E 84§ glo] 2ot A3FE 7HA of b= A& M Tt =8 B AR HAVAHF 2
#§ o3} fopm 24 o)y 2¢]l EMCV Bl HAVE AH-3he 2o 1o o elsidd Asdn.
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Azt e BEo A, A, A, 22, 7|1# 55 g2
HAEE AESHE oJekE o AT A7 A 74 HY 9o g3 EEFHC. AA, FEAY B A, TEE 9=
AR} 0. EW TFEsAo] =) WiEel kAol #E mdo] & B nlojgA 2 off AL X, @ WA £= 24 7t
P ARE] golgtth2g8). B3] Q1zte] P o]fate] Wl of % 9j8l ulojeisol thE AA B B3} $4] £HE H5d
olLo] A ol Aol AlolAl s ulolH Ayt edd B A wbgoz ookEel Ak v, whAIET ehAlEe] 6l
7hsAo] Wi E7] W, vloli2 AR s AT A olgj &7 o ZAL oA, 4 A (clinical surveillance).

AL At ok EREs PAAdE 100% A8 & glot
(1,23). SBGE Z A (plasmayS 0|85k Aiksl= B33
ojokE o o)X Sxv el FEAF AL poolingdte] T A
ZE(onE THE7] witol] O ofekFe] vlE] Hioly2Tt &
A= 7hsAdo) Trh(13,26). BERENIREel o3 AN 2%
Bzge 19403 HuFEon, ojefd FAE-S SESAL
nfolg}A QbAAS HEEY) 918k thekgl WS MdH gt
ths,25). EAFAdREe A SHA AxHe TEA
HFo) 2} 22 hepatitis B virus (HBV), hepatitis C virus (HCV),
human immunodeficiency virus (HIV) Soluh #Hol| £bA
hepatitis A virus (HAV)$} human parvovirus B19 (B19)oll th&F
Aol FaA] Har k30, 31).
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Fd" 48 A3 wAE GAFY S vlelE s EA o
B z2ARE g3 EAEAE BF AdfutelelE BT HARe
7] BUR= marker ¥}o]2]AES(HIV, HAV, HBV, HCV £)& U
Ao 2 3=t} o|2] g} marker Hlo|# 2 RANIO 2 HA 4
Pt gl B4 e gE AAER g WolF Ee ulE
A wlolyAE AT 7t glo % fd ok HAde
w23 7t Qo) B=E ulolais FAE fl3 ds 84, WA
Z o= AZe ¥l samplingdtr] wWE] AR gHAIVE
9lar, YroF nlojg)art UE B w2 EX5le A& o]
sEhR AAL] QFE HE £ ok olHE olfE EF WA
EE 29 7B Jsfutolalzol tidk AlA 2 BEst $Ho] ¥
e 2a) g4 o gaReekEy Aste] oFoiHof
sich. w3 o|21gh ookE Ak T gt wlolys AA T
B3} Jwrt Aspgola, felH o g Eolopt IThO, 34).

gahaelolokEel PAE Bus] A% AT vl
2 QR AFE AZTR A ssiutolzizBol B
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A Al A (removal) T 83} (inactivation) B e AL S s}
< A8 aAE FAglehs Aolet & 5 Aok Eaa oo
Htol]2: b ol #gt Be] AA AL 0= FDAY) &
A% CPMP (Committee for Proprietary Medicinal Products)
7} =3 91e™, FDAQ] 739 CBER (Center for Biologics
Evaluation and Researchyol| A #3435t Qo 53k v)= fH4
&, A8 T AAFo M= 7 F7Re] A Afolg FE3Ra A
AAHe R T82 F Je RESE AFst7] sl ICH (Interna-
tional Conference on Harmonization)S A3} ©|& =3 @
AZE AR Ak o)t v, FEAF F AT 7
A7} A AL A2 AFSAG A=A, bEk f
a3 ojokEe F4 @) 71ES Al vt qiok

o] FH-ZTRJAAA Aol 2lF HAV A7} R = HA
el elekEo] HAV QHHA] Aol uist A8 #4723
grejolzkar lrks, 29, 32). HAVE =717} 25-30 nom 3 E0]H,
single-stranded RNAS 7FR| 3L Q)= H]-2]9] Ble]#]2(non-enveloped
virus)°|T}F. HAVSS murine encephalomyocarditis virus (EMCV)$}
poliovirus 5°] 3l A= Picornaviridae familyoll £31}3). oF
A HAVE 217 F2) MEolA g HH3] F451, A
F W § H(cytopathic effect: CPEYE 2 VElUR] ¢7] 2o
Ak HBao] |9 nlolaia BE3} @S ATl ARSI}
w9~ ol ]t} webd HAVS} 29| Picornaviridae familyoll <
hs EMCVE HAVS 24 njo|g{iz AMgsld E3lst 3
o] 3&& AF3dd £th10-12, 14, 17). 3A%F EMCV7} HAV
of gt AAE =g HlojeiA Al g AAH A4+ B
H ut gk

FH ol A-GaAAA A oJgk HAV A7 =@o] &
HA EMCVE o]83F Hlolgj2 ¢HdA S HTHE HAVE o
8 kA HEo] dash ATk wEkA in vitroo| X F4]
£57t wi9- wi2n, CPEE VERE ®olEo] /pEEUAL, o]
£ o8¢t AFEAHC] FHEWA HAVE ©)835 A% dFo]
7HestA HAthd, 5,21). AT AFE o) AoFs]Atel A
EMCVE HAVS] 2Hl2 njo]ei2 QA 5] ARgsaL Slof
3 AF ARE Fdstenl Aol RBAIFED it ol
Il ® Bt oe] 74A] B3 FA ] of$ HAVS}:
EMCVE] HImZHF A3 A5g Fgo|t}, & dFolMe 84
2] 4, low pH H2} ¥, 0.1 M NaOH A2| 34, AHZ
&40lx HAVS} EMCVE B3t =& Bl AFste, 8%
freledeRE 2 AR, A, 23, /18 f2 QokEe AFT
Aol HAV BE3} ¥R E84 HSUHS BFdstaa) 3
k.

ME R Yy

HAVS} EMCVS] ti ¥

HAV (ATCC VR 1402)¢] vjoka} A8 918 FRhK4 (ATCC
CRL 1688) A¥E AL&38lth FRhK4 A|3EE 10% fetal bovine
serum (FBS: Gibco BRL, Gaithersburg, USA)S 378t Dulbecco's

nloleix Bl FAo thdl HAVS EMCVY] Tizts 243

Minimun Essential Medium (DMEM: Gibco BRL)ell B %3}Sit}.
T-175 flaskoll BiFE ©F M2 HAVE 7EAZ ¥ F714
°2 CPEE #ASI¥C). CcPEZl wWWE TEE o) wids)
AZE FAS the, 400x gollA 73 At AESde
TE ZOT pellet ABEBIHTE PelletS T2A7 siAF S
23] wkEala] gl §t F 400 x goll A 77 YAEEE A5
< Ik A AHAE FFS F 045 um filterZ TG o
< 283 7000 BAEkn

EMCV (ATCC VR 129B)9] w3}z AL $8] Vero X
(ATCC CCL 81)Z 10% FBSE %713l DMEM H| ¢l w3}
Atk T-175 flaskel]l ¥IFE % AEo) EMCVE ZEAT &
F715 02 CPEE #E3Yot. CPE/l WuistA &3 2 o u)
AT A FES FAT TR, 400 x gollA] 787 dAREsI A
FTHE w2 ROT pellet2 AP PelletS T2 37
A& 28] RHESt] ThgE F 400 x goll A 727 A4 EE ek
A5AE AATh YA AN EFS F 045um filterE o
I3t ohg- S 70°Ce] R

FAHoZ 584 7 A AFHE BEBSH] 98, 541
2 5-85= HAVS EMCV, vleld 2 wiek 2 F A X
AHE-EFT

HAVE} EMCVe| X2

vl FDAS} FH AT cPMPAM = 2loRE AT AN A
nlolE2~ E@38 2 AA 3R 884 AFS s A4 6t
ol 2] titerE MEHIFHS 2183t FHFetEF Aarshar )
THO, 15, 34). PCR (Polymerase Chain Reaction) W& -2 <
9] DNAY RNAS Z-E3d vloleixg AEE 4= 7] vl
=7 o 25 ¢ dov AdAo] e vlele29t gle |t
olxe] FRo| Brlsdly| Wil YRrH o njolzA BE
3} A% dFdMe AEA geh B drlMe 298 A
+ vho]2] 29| titerE 50% tissue culture infectious dose (TCIDy,)
2 Jehiiet. vlolai 2 spiking AP vlolB A tterS A&}
A ZA387] Y8iA HA Bl AE spikingdtA] & SdHE
AP A 3t A|FE0] Hfo]# 2] A BA S 93] AMSEE
A 2o MEZFZE YEREX], Blo|2 A 7HdE 4o
71=AE WA Agsint. vlo]2 spiking HF F FHI AR
58 NEEAY 7448 YehA ¥ FEE npolE s wjY
A E ARl EXslsiTh FAE A8E TR E4Ee
24 well plated] HW%E MFol] 025 m¥ FFsIYct WA thx
TE titerE ¢ YE vlo]AE MIFE B8t 24 well
plateol] WlYE A Fel| 0.25 m¥ HEIAT). SHANRTOE Hf
ol#i27} spiking®) A 22 A E 025 mi¥ HESACE 2
$ CO, Hig7IA 35°CE uFetA AEHoz drjFo=
CPEE B3I 494 vyt AEEHA #& o, &
Z37) o3l BAR ol oA~ titerS 98% AFEE 7
A3 0|23 FHA 7E%a theoretical minimal detection level)S

ALg-ato] Al xbakdct.
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% X 2| 5% (pasteurization)

dEQ PAFA F ouloldAE BElE) A% €M 3
(60°C, 10A17Hell Al HAVS EMCVe] 117HA3-E vlastact 83
gl gAARE 429 1gH 13.3 mg sodium caprylacid®} 19.7
mg acetyl tryptophane2 X333 = 20% EFY £ 18 ml
o] HAVS} EMCVE 2ml¥ 7138159t Load titer 5788 9131
7}7] 2 me] AEE e F G2 ARE T F294 60
oc7t € W7hA] 7Rt Alge] 227 60°C7t HAE WE
orZEe 2 dfo 1AIZE, 2417, 3A12Y, 5AIZE, 1E]a 10A]2te] ]
XL wulth 2mie] AEE HAh & ANEES FEAEA

ZA] titrationd}AT}.

Low pH incubation 33

AFHGEZ2EY T AZH A T2 pH 403t = ¢t
Ak, ol AEA oofFe] AAFEAL vlolgX A
& ZF3A7)7] 98} pHE 401312 FABRE TS ¥
pH 40]3}e} vr& pHOlX HAVS} EMCVY] B33} =& Hlul
stgct olAEAN SEEAEH 39, 50mM) 54 mid] HAVS;
EMCVE Zt2t 6 mi® H7F8lch pHE 392 243 ¥ 6ml
o] NEE Haant & A5 pHE B4 689014 728 273
3k ¥HE tiration3}H T B A8 E 25°CE 23PHA 49, 7
o, 11¢ 2 14Y9A 42 emig] ASE FIATE 4 AIRE
< H3A kAl pHE 6894 722 A8}kl BER titration3FATH

0.1 M NaOH %{2| 28

¥k oz AESH ookFe] Az AHEEHE &7] %
ANNEL vl 2 Al 22 744 AsiIAE B83tst
7] 980 0.1 M NaOH £4-g ARE3te] AH3ct ol AlH
FAoNM HAVS EMCVE] 883} A=E vl #4533 0.1
M NaOHE F 33 A Y9209% NaCl) 54mlo] HAVS}
EMCVE Z+Zt 6 mi¥ A7t Th S 6mie] AlEE 33t
1.0M HCIZ A|89] pHE 684 722 ZA¢ § vlZ titration
Ak F2 AEE 200CE F2IEA 158, 308, 6087, 12
311208 HF o2 717t emie] AlRE HIH 4 AlRES A
&}2palA} pHE 6.89014] 7282 248kl B titration3} AT

SHEH=B8H

Al g AUt AZFPNAN FADNEF Aol HAVS
EMCVY] Eg3gd] vXe &S AHREUT Glycine 120
mM, NaCl 200 mM, CaCl, - 2H,0 1 mM, Sodium citrate 10 mM
S oHgA 2 RYEAE 2 AFE YT AgUAREY 126
miol] volHAE 242 14miy HFG F lomle} AEE FHe}
Ak wlolg) A8 H718E &g 30 ml FEHel 10 mY E5T
% VirTis S 27A27)(Genesis 25XL, USAYE ©]831 A2TA
9] cycledl] Wt FAAZSA.

B10| 29 & 242 9l4=(virus reduction factor)2] H|&t
nlolejr gk Edo] £yt F 11 AAE 7122 7 FAA

Kor. J. Microbiol

Hlol# & Aa1eE P vlolg A Al vlo|22rt
spiking® FHSLEL EAshe utold2 ¥ log A
FAAY Fol| EAshs vloleis 49 log & MW log TS
Z(reduction facton)® A28t th15). E& A¥L THHo=
A W Aasled Bk Feisth

% % D@

Y@xz2| 3 = HAVS EMCV 283}

60°Coll A 10~17F QA 8l3R= pasteurization T2 HlO|H &
B8314)7]7] S8 AHesln gl 7 kAl 34| shy
olt}. dxzlol ot upojzlx B3} 717 nlolHA FE E
£ Hlolgia &40 AAZE o NA SFAEA g AEE S
ozl Aozt & 4= drk17). EA T 2 F
A HFE 25, A7 Al 55, diE F5, GRE 5ol
o} x| 913 HAVSF EMCVe] IS E Hwslr] {3,
gl A2IAZ pasteurization FZNA HAVSF EMCVe] B
8312 A7t wel via £t HAVSY 735 27] vloly
2 titer7} 7.13 log,, TCIDONA 5A17Fo] And Fof] AEEHA|
olstz B&3} H.on, log HlojE 2 HARIFE 24830300k
EMCVe] 7%= 7] ulolgl2 titer7} 8.90 log,, TCID, %14 2
Aztold] AE3A olslz F43] E83} HACH, log ol
HA AAAFE 266001 ATHFg. 1). 48 8L HAVS
EMCV E55 a3 o2 283] g4, EMCVZt HAVETH
gxjglo] sl 4 weA 283 HAo olejg AHE
E38 HAVZE EMCVETE 1 gA2ll AdAdS vepdtke A
< % 5 AU

Low pH incubation 38 & HAV2} EMCV S #5}
AladZEEd B 34 Ay A9 22 A2

9]oFE-& pH 403l AE Hg3}7| witell, o]t oofEe] A

AFgAL npolgi 2 PGS TN 98l pHE 40l8tE &

-- 0 - -HAV
—e—EMCV

Total virus (log 10)
O = MNWHDOOONDO®DOO

0O 1 2 3 4 5 6 7 8 9 10
Time (h)

Fig. 1. Kinetics of inactivation of HAV and EMCV during pasteuriza-
tion at 60°C for 10 hr. The arrows indicate the detection limits of the
quantitative assay.
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AR 4E EFVIE 3H0H19, 24, 27). Low pH F0l| 419
T2 T4 MFE pH, &, A Alglolgt & 4 Ut} Low
pH incubation 3314 HAVS} EMCVe] E83) L& nlw
A%317] 943} HAVS} EMCVE pH 3.99] o}A|EXF gh3-g-ollo)
spikingdtal 25°C F-&7]oll A AXISIEA 0, 4, 7, 11, 14Y0] A]
EE F3t vlolai2 titerS ZH3AL T ulo)HART A7
of AVEA A3 B3 HAckFg. 2). 1497 A F
HAV titer7} 7.43 log,, TCID1A 5.80 log,, TCID,,Z 743}
o log HbolE 2 ZrAQUeE 1.6391%00h EMCV titers 8.06
log,, TCID;,o14] 4.22 logl0 TCID,Z 743t log Blo]H 2
Qg 3.84000tt. o]9} 2-& Ao A e pHoA HAV
7} EMCVET} B A3H3S vehdiths 48 ¢ 5= 3tk

0.1 M NaOH X2| 3% & HAVS EMCV E#3}

ABESHE] goREe] AT AHEEHe 471 2 7)71EL vt
olgix B At e 7AA SsiixE B&slslr] 93 0.1
M NaOH &85 AR8-3te] A 23T) NaOH §98-2 A3 A4
TR F2 I H5E NaOHY 5%, %, 7 Al7lo)g}
& 4 Atk 01M NaOHZ o]&3F AHFA)A HAVS}
EMCVe| £83} Y& vl AZF37] 98} HAVS} EMCVE
0.1M NaOH £ spikingd+ & 20°CE 3-231HA 0, 15, 30,
60, 1208 o] AEE 3l vlol2 titerS 243 ATHFig.
3). HAVE ¥R AI7HEt FF oz BeslE|glon, 12080]
At Fol= HAVZE ZESt AEHUT 1208 ¥R T HAV
titer7} 7.18 log,, TCIDs oA 3.80 log,, TCID,, 2 743} log
vpo]l2: HARIgE 3.380]1tk. EMCVE 0.1M NaOH X&)
1585k titer7} 8.24 log,, TCID, S AEFA olst2 283}
HA. EMCVY] log Hpoll2 A4 >5940130t} o]8]
$ Z¥+= HAVZF EMCVED 84 0.1 M NaOH Ao A8}
‘do] Aths A& BoZE)

0.1 M NaOH A2 &% w2 HAV 233} 38 v
83} 60°CE 23198 o), sEQke] Z7) ulo]H A titerr}
7.18 log,, TCID, oA AEA olst2 F243 E83} FAt

Total virus (log o)

O “ N WHENOO NGO

Il s 2 A 4 'l 4

6 8 10 12 14
Time (day)

(=]
N
&>

Fig. 2. Kinetics of inactivation of HAV and EMCYV during incubation
at pH 3.9 and 25°C for 14 days.

Hlojeiz B3} 3] thd HAVS} EMCVS] 9% 245

9
8
27
86
73‘5
£ 4
K| 3
2 2
1 b
0 2 a __A A 2 I Il __a
0 15 30 45 60 75 90 105 120
Time (min)

Fig. 3. Kinetics of inactivation of HAV and EMCV during 0.1 M
NaOH treatment at 20°C for 120 min. The arrows indicate the
detection limits of the quantitative assay.

RFE vlAA)). o]21gk o= NaOH Azldl| 93 nlolejx B8
A 1oz Aeatd P EHOF nlo|ziy) Bgslg
& ojulgtt, G429 NaOH Mol oJ& uvlole E2831s
e vloj 20 wd Hlojgiag AMEEH Hlwd 49 A
TME NaOH A2le ¥hedhs exot Asans Bddve
Rl ¥r&x 3lche).

SEHZEHE = HAVS EMCV 283}

Holl BeHS HESHH oJofES YT Husly] A
Hog FHAARE o83} FAAZRE ARE W7 A
ANA AFE 71t &g sIAAN Axshe TP ol
A& A8t g1 AZE 4 e AHE 23 Yot 23, o
o Az AFeHE iR whilEe WAjo] ojukx] 917
fEo Fell oFt A AFL 2 ES HEY 5 e WY
o2 ARREHI Aoh7). olHe FHAZ Y F nlo|gAEY]
B3} doldth20-22). AFZE BT A8SIAL AR FEANA
SANZFA o] HAVSF EMCVY] EB83)d) x| 93-S A
H3tth(Table 1). 3AAZFNA HAVY log HbolBlA 749
FE 1210108, EMCVY log BlolglA Q14 457019
o} o]#3t Azk= HAVZE EMCVY Bl8] SAAZZAA] o
4ol B Ates A& BYFTE 50mM histidine, 150 mM
sodium chloride, 0.1%(w/v) polyethylene glycol 3350, 1.0%
albuming QHFEA] 2 FFAZ AR ueE AlEEYST A8
A7 AzFARAAN FAAZFAol HAVSE EMCVE] 283)9)

Table 1. Inactivation of HAV and EMCYV during lyophilization
Total virus titer (Log,, TCID.,)

Sample
HAV EMCV
Before lyophilization 7.4410.10 776 £ 0.11
After lyophilization 6.23+0.21 3.19x£0.36
Log reduction factor 1.21 4.57
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U])E gEkg AuE g2 43 gAML HAVE] log vlold
& 7aRlgE 23019008, EMCVY log Hlol#l2 Zhalee
4.7601TH?20. 21). E&F Urokinase AZZTANA 5442 273
Z HAVY] log Hlol#l 74914+ 1.48(22), EMCVY log 1}
olg) 2 7HAQ14E 4.540] ] THunpublished result). ©]¢F 2] &
AAZ cycle, SHAA Y FYA o FHFo BAGle] EMCVIY
HAVOl H&) SAAZAA A R 9deA 283U

T AEAG O FA3 e uhek A2 AYEe R A
who] FEE 2 AAES ok AR " A, =, MF, 27,
1# 58 o8¢ AZE AEFEY ME2 du AA 2
A WY AAE 298 7hsAde] =] Wil bHAde] 7P
2 BEAZ 5= vk gea AEeeRe] Al fafgt
dlo] P22 RE 29EE RS WRAE] S ool A=
H5E 5] Y3 edutelg)ze] HE E B = A A
Z B4 71$S Fslobdt dthQ). At AIE f2l e kE
o] g nlojgix B3} e AA A5 AFE Fa¥sked AU
ojX Fa3¥ uHAEGE AAG nlojg g ddske A 1
vlojgizne] A A4S 3 SolshuAME A e A1EH
& AR Ao th(1s). AlEolAl XEHA AWE o=
HIV, HBY, HCV 59 2|3] ulo]&]2(enveloped virusy= B4,
slatAg] Fol| vi$- Vsl Bgstsr] R HHdg) violy
2 83428 shd o} APEET, olefd IR AYE A
9| A% mpoleiz 7+ AkElZl glohis, 33). HAVE Al
g &, B 52 53 Muse vlolgiz o8 71 bl
22 283 o) & A3de vepdth B Alx] veRd
Azkel o] DA, low pH A&}, 0.1 M NaOH A&, 547
Z Bol & AL Ve, A 8% EE = 8 dkES
7o ABEEry ookE AFFAH L HAVE AlA e EESIA7)
= J43 348 zstoorgt st =gk A gk Al ot
2} HAV AlA v 883} A} 7dEsojopt gt

2 AFo e 49 A, low pH Al 34, 0.1 M NaOH
2] 24, BAAZEA A HAVS 29 ulolg2e]l EMCVE
283 Jrg v 4AFsle] @3 R ookEe] HAV oHAA
e TFakstarst sk 919 2ol o] s o]k
85 4ol HAVEF EMCVY] 83 AT E vlu 745

N

g AT B ue® Al dsar A
A % Q-Sepharose A I BrlETeulol o3t
ulolelx AA 7B A B30, 21)00 Yelt #he)l o] HAV
2} EMCV7} Q-Sepharose ion-exchange resindll A& sl= A=7}
tEthe A F onlolelze] siH T e chargeZt THETRE
AL ou|dit), {7 Ao charger} THe W, wloleiE F
o] vl e g2 B3 d3fsle Axrt gebd oy vt
2] ulol#iz B} ine AA FA o2 a9 VERA B
t} o2t Adke Al €4 & e AY 58 YRE A
o] AarslE ejekEe] HAvel Wgh obAl A%l 2 Hlo)
712291 EMCVETR= HAVE ARRsR= 7o) o elgshd 7
O wol Frh EF HAV 3 o] A 7] He

i)

o
L
L
yuy)
=

Kor. J. Microbiol

EMCVE HAVS 24 nio]HAE ALE3le] Aol A5 d3E
sJAF}e) Qo] B} Als=dfok 315, HAVE ©| &3 A 7Fo] ¥
232 BaojErt

HAle| &

B A7E 200295 4 FeR Ry §9A7 A A
Aol ozt YELJFEHIAA FHE SHAIY AAQ). £
ATE Y3 =82 F AU E) FHATA HE =
Huch

E#DEH
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ABSTRACT : Comparative Inactivation of Hepatitis A Virus and Murine Encephalomyocarditis
Virus to Various Inactivation Processes
In Seop Kim*(Department of Biological Sciences, Hannam University, Daejon 306-791, Korea)

Murine encephalomyocarditis virus (EMCV) has been used as a surrogate for hepatitis A virus (HAV) for the
validation of virus removal and/or inactivation during the manufacturing process of biopharmaceuticals.
Recently international regulation for the validation of HAV safety has been reinforced because of the reported
cases of HAV transmission to hemophiliac patients who had received antihemophilic factors prepared from
human plasma. The purpose of the present study was to compare the resistance of HAV and EMCYV to various
viral inactivation processes and then to standardize the HAV validation method. HAV was more resistant than
EMCYV 10 pasteurization (60°C heat treatment for 10 hr), low pH incubation (pH 3.9 at 25°C for 14 days), 0.1 M
NaOH treatment, and lyophilization. EMCV was completely inactivated to undetectable levels within 2 hr of
pasteurization, however, HAV was completely inactivated to undetectable levels after 5 hr treatment. EMCV
was completely inactivated to undetectable levels within 15 min of 0.1 M NaOH treatment, however, residual
infectivity of HAV still remained even after 120 min of treatment. The log reduction factors achieved during low
pH incubation were 1.63 for HAV and 3.84 for EMCV. Also the log reduction factors achieved during a lyo-
philization process of antihemophilic factor VIIT were 1.21 for HAV and 4.57 for EMCV. These results indicate
that HAV rather than EMCYV should be used for the virus validation study and the validation results obtained

using EMCYV should be precisely reviewed.



