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Add 29

B AgdAes & f "o 93 Z2ynlolz|x B3 a3E AP ol
A3 & i FEl 9% Human coronavirus OC432] B&3} 345 HE AZHE(108,
308, 602 A3 AT

< & e o3 EE3t a7 FAANPANA spikingd HCoV-OC43e & 3Hf I
Bl sample°l] 108 HE Al 7526 %7F 283 =HIUL, 308 HE A 7906 %7} 283} 5
o, 608 HE A 9552 %7t B3} Aok

Inactivation (%) EXP. 1 EXP. 2 Average
Sample t1_'eated on Argental filter 76.53 73 08 75.26
for 10 min
Sample tl_‘eated on Argental filter 78,53 79.59 79.06
for 30 min
Sample t'reated on Argental filter 97.09 93.95 05,52
for 60 min
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1. A &3

2 A 542 2 3f "EY Z2udblelylx E83 a9F AFsEd At o
E 93 & -/ FEo| HCoV-OC43E spiking 3 ¥ HE AZH10E, 308, 60%)ol o}
g B3 =& Fsqurh

2. B4 mloj & B AEF

< I "EHY Im2yutolzlx BEE ARE HIdU] A did wlolgaz
COVID-198 Y27+ SARS-CoV-2¢] =»d #ulo]z]A¢ Human coronavirus OC43
(HCoV-OC43)& A}8-3tA™H(Table 1). Human coronavirus OC432 = dAlulo|z] 223
(Korea Bank for Pathogenic Viruses) . ZHE E4& wuigtr)

Table 1. AlQo] ALg@ upo|g e AE3

= COVID-19& ¥ 27l SARS-CoV-29|
HCT-8 = H}OIE].&
Human coronavirus OC43 * Betacoronaviruses 4 ujo|z 2
(KBPV-VR-8) (KCLB- . (+)SSRNA virus
L = Enveloped virus
» AFEFF vlolg &
3. Al 4 Wy

3.1. Hardware

= Biological safety cabinet (ESCO®, Airstream S-series class II, USA)

» CO, incubator (SANYO, MCO-19AIC, Japan)

» Water bath (JEIO TECH, CW-20G, Korea/DAIHAN Scientific, WiseCircu®, Korea)
» Centrifuge (Hanil, Combi-514R, Korea/Vision Scientific, VS-550, Korea)

» Deep freezer (SANYO, MDF-U73V, Japan)
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AEHS : BioPS-CX-2023
* Refrigerator (SAMSUNG, SR482YC, Korea)

* Microscopy (OLYMPUS, CKX41, Japan/Nicon, ECLIPES Ti Series, Japan)
» Autoclave (Vision Science, V5-1321-80, Korea)

32. AYEE 9 g=E3

< 3 ¥H - 2020.11.30 A2 (F)2e ol

dxk 9 - 2020.11.30 e (F) 2] oFA 4

33. AlX " 2 nio] 2 W v A
« Al 8] 8fA] : RPMI + 10 % fetal bovine serum
« Hlol2] 2 v wjA : DMEM + 2 % fetal bovine serum

3.4. Human coronavirus (HCoV)-OC432] v} <%

HCT-8 cell (KCLB-10244)& 37 C, 5 % CO; incubatoroll Al ¥]%¥3}Hc}. T-150 flaskel
Hl " monolayer celldl HCoV-OC43E ZEAIZl F uiolg]2 wjF wjxE YolFx1
37 T, 5 % COz incubatord| 4| ¥l Y&t AA F7]1H 22 CPE (cytopathic effect)S ##3}
At CPEZ} BuistA #EE of vt dH cell debrisE FAT O 237 a4
< 3 AXH HNEE F531 YHUEEZE cell debrisE AASAT. 94 FE5HL 045
um filter2 7% F AESIA 70 Tol RA3F

< i EEH9 ZEY violgx EE3} ax AFAE

< FF HE & Z2vrlolglx AFE AFH1A & §F "HY HE AN
o] W& HCoV-OC432] &3} a3 Uyt del9} vwstgch

3 x 10° cell/mL 52 HCT-8 A ZE 24-well plated] Z} well B 1 mL¥ 75t
37 C, 5 % CO: incubatoro| 4] Hj %3} o}

zxTeE uHlo]E 2 stock solutiond FdEH w2 AFFIHTH(Virus  stock
solution).

1 x1em® 3719] & &% HE sample 20 7S 1HER 5] & 3MES Zu]3}
ot Z+ AlEntth 0.2 mLe] HCoV-OC43& spiking 3l 18 F¢ vlolgl 28 FFA
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Al S BioPS-CX-2023
AT Holg 2 T3] 48 H ARE A2 WEAFIEA 108, 308, 60%] ©&
W oith sl MEE B4t 2 ARel EAsE veldsg 24 FFIHAT
(Sample treated on Argental filter for 10 min/30 min/60 min).

HEFOE 1 x 1 em” 32719 Y8k FE sample 20 27t 0.2 mLe] HCoV-OC43&
spiking 3ol 1% $¢ vlolg 28 FAAAT wolEx FRo| $8 H ARE AL
ANA HHEAIZ|HA 60l o€ W ARE IF3d A EAFE HIolHEE FA
% %3t A THSample treated on normal filter for 60 min).

7t ARERH vlold2E I4 PHe e 2o wgo] 9= W ASE
conical tubedl] &% ¥ 28 mLe Hiolg|x wjd HiAE FUs 1, 184 330 AH
vortex mixer® A@aA T FUT o] F 34AL 045 pum filter2 &3 F =
HE2 A G tH(Table 2).

Z} N &= duplicate2 FH 8l F33HA T

3.6. Human coronavirus OC439] titration (= AF £4)

Hol & wj R 2+ ARZRE BT JFAL 045 um filter2 A7 F 7o)
2 7 - 7°7tA serial dilutiondt@th FHF ARES EH3 £ cell plated] 025 mL
2 8/ welldl HF3IAL, SHANETOE uto]g 27} spiking HA @& HiolZ 2
& WA E cell plateo] 0.25 mL¥ 87 wellol] HZ38Hh 1A17F ¢ 37 °C, 5 % CO,
incubatoroll Al WY& ¥ 1 mLe| Hiojg 2 ¥ WX E FUst, 14Y F<F 37 °C, 5
% CO» incubator®lA BJY3tHA F7]H 02 CPE ¥kgo] veEl}E well #2139
k. "ol H 2 titer& TCIDs 2 B2t
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Table 2. List of the samples collected during virus spiking experiment for the
validation of Argental filter

Target s Titration
chabarial Sample code Sample description Tahes
Ag.HCoV1.C Virus stock solution 70 i
Ag.HCoV1.P1 Sample treated on Argental filter for 2 o

10 min
Ag.HCoV1.P2 Sample treated on Argental f11ter for 2 _ 78

30 min
Ag HCoV1.P3 Sample treated on Argental f1lter for 2 o8

60 min
NE.HCoVLP Samp'le treated on Normal filter for A o8

Argental 60 min
filter AgHCoV2.C Virus stock solution e
Ag HCoV2.P1 Sample treated on Argental filter for A o8

10 min
AgHCoV2.P2 Samp‘le treated on Argental filter for S o8

30 min
Ag.HCoV2.P3 Samp.le treated on Argental filter for 7 7

60 min
NF.HCoV2. P Samp.le treated on Normal filter for 2 _

60 min
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3.7. TCIDs, 49 FA %3 ¥¥
3.7.1. Karber &4¢] m& TCIDs, A4HY

Virus titratione 9J3l] test material 2 serial dilutiond}1, Ztz}2] dilutionS FY 3§
oA Mo ¥EE-AHQI tissue culture welld]l HFFT. 2174l culturers YA EE= 24
o= 7|53 o] FARQl virus dilutiong T, ©]E5E HF AL W replicate culture
groupol A= 247 FHol BAEE culture wello] A F3 L o|FA4 Aot
TCIDso (tissue culture infected dose)= TR FA AL FAZH testd well®] 1/2¢]
s Fdt= welllARE Fgo] YA sl viruse] o2 AHol3th End pointE 50 %
ol 718 ZHA ol& F UEE B F9 replicate tissuedS ALEFFE Fr} o)™
Al 1L data= Kirber method2 TCIDspE A4V 4 Utk Kiarber 24L& ol 2
o.

logio 50 % end point dilution (-logio TCIDsg) = - [Xo - (d/2) + d(Z(ri/m))]

where : %, = log of the reciprocal of the lowest dilution (highest
concentration) at which all test inocula are positive

d = logio of the dilution factor (i.e. the difference btween the log
dilution intervals)

n; = number of inocula used at each individual dilution (after
discounting accidental losses)

ri = number of positive test inocula (out of n;)

2(ri/ny) = 2(P) = sum of the proportion of positive tests beginning at lowest

dilution showing 100% positive result.

Summation is started at dilution X

059 Bl APAHA 47 49§ HAEY. 4 o] sampled 39| H|FE 34L&
gom Z+ Augol tis] AFF replicate well52 ZHzt 8 7# otk 18l3 2} well
9] volume & 1 mLelt}. THeF HF3t wld7|3t & CPEE B3l Aas AU,
TAAA Ao YA G 22 titerd] BFHE FE 5 Uk
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Log Positive | Total wells | Proportion P(1-p)
Dilution Wells Tested Positive

0.00 8 8 1 0.000
-0.48 8 8 1 0.000
-0.95 8 8 1 0.000
-1.43 8 8 1 0.000
-1.91 6 8 0.75 0.188
-2.39 <+ 8 0.5 0.25
-2.86 1 8 0.125 0.109
-3.34 0 8 0 0.000

SUM: 5375 SUM: 0.547

Log dilution at 50% infection = -2.32
Titer per mL = 2.1E+02 TCIDsy units mL"
Standard error at 95% probability = 0.26 log

oMot & AAE IS 9 Log Dilution = -log32 AFAF)ol H,
proportion positivex= Positive wellF& A 2+ 3 Auj<o] thdk AA test well 2
e #elth. P positive wello] FAE = = FEL o0dly, (1-p)E positive
wello] HAY3ELA] &S &, A negative wello] AT £+ Q&= FEL 9udin) 2
Ao Z TCIDso= test E 87012 wellE A 4712 welldl] A positive 237} YElUY=
34 wieE A Aot dEgA $l9 dataslA TCIDsp7b EAF F+ Y&
B9 += Log dilution -1.913 -239Ak0)2] 34 =Y Aot}

A A Log dilution at 50 % infection& T3HE A4+ ALRsA ALkstH

log 50% end point dilution = -[Xo - (d/2) + d(Z(ri/n))]
-[143 - log(3)/2 + log(3)x(8/8 + 6/8 + 4/8 + 1/8)]
232 H1

7]1A 10%7¢ tissue culture wellg 50 % ZAA 7= 3 Quj47F Fok 2 H49
1077 &9 2§ 2 294 L 2HE vlolH 2 titerE 9Judeh B G A o)A 2 welld]
HES EF2S 1 mL ©|EE, vlo]H A titerE 10°* TCIDsp/1 mL = 10** TCIDso/mL

= 21E + 0.2 TCIDso/mL7} ®t}.
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3.8. Hiol2| X ZFA&(%)e ALt
HCoV-OC43 Z4&(%)= ot e WHoZ A4

AaE (%) = {(A-B)/A} X 100
e A URT9 HCoV-OC43 titer
* B : Al¥87¢ HCoV-OC43 titer

B Ao A thRFL virus stock solutionS &|v])dly, AlPF+L & 3% JE|=28
B 3% 35de oundiy,

. Contract Research Organization
P Center for Biopharmaceuticals Safety Validation
o E I D S Tel: 042)629-8754 Fax: 042)629-8891
®  ojeojorzain gz by &%



AlEHE : BioPS-CX-2023

4. A3}

41. € ¥ "e) 9% HCoV-0C43 E&3} &3 9l

2 gF "Eeo| HCoV-OC43E F3AZ1 ¥ 108, 308 2 608 =< AL ubgA
Z18A Z+ Az o] u] vt} sampleZ25-E vlo]|HAE 3 - AFEHT

3 WA HCoV-OC43 spiking @A 750 x 10° TCIDsy HCoV-OC43€ spiking3}o]
108 59 9gA2 & 3535 9E W HCoV-OC43 titer7t 1.76 x 10° TCIDs©l 121,
308 W3 F9| titers 1.61 x 10° TCIDs°lR2H, 608 HHg F9 titers 218 x 10°
TCIDs,°] %1t

T WA HCoV-OC43 spiking A@olA 588 x 10° TCIDsy HCoV-OC43& spikingdt]
108 S¢F Wtg A7l F 343 49S © HCoV-OC43 titer’ 1.53 x 10° TCIDs©| %121,
308 ¥HE F9| titere 120 x 10° TCIDx°l2H, 608 uHg F9 titers 356 x 10°
TCIDsp®] At}

< 3 gHd g% Z2yulolg]x B83 A9E 4L (%)E ALSAT. F 4F
oA & 3§ e 108 ¥-8 F HCoV-OC43 HF AL 7526 %°lQ9.1, 308 ut
2 7906 %olRow, 60% HHE Fo HF FAL&L 9552 % °lUTh

oo
Loi
o2
4
gy
B
o
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Table 3. Inactivation (%) of HCoV-OC43 on Argental filter

Tt Virus titer | Volume | Total virus | Inactivation

P P (TCIDsp/mL) | (mL) | (TCIDs) (%)
Virus stock solution 3.75 x 10 0.2 7.50 x 10° -
Sample tl_'eated on Argental filter 765 x 10° 93 176 x 10° 76.53
for 10 min
Sample tljeated on Argental filter 765 x 10° 21 161 x 10° 7853
for 30 min
Sample t?eated on Argental filter 109 x 10° 2 218 x 10° 97.09
for 60 min
Sample t1'"eated on Normal filter 976 x 10° 5 195 x 10° 7400
for 60 min
Virus stock solution 294 x 10/ 0.2 5.88 x 10° -
Sample tFeated on Argental filter 765 x 10° 5 153 x 10° 73.98
for 10 min
Sample t?eated on Argental filter 6.00 x 10° 5 120 x 10° 79.59
for 30 min
Sample t1_"eated on Argental filter 178 x 10° ’ 356 x 10° 93.95
for 60 min
Sample t¥eated on Normal filter 6.00 x 10° 24 144 x 10° 7551
for 60 min

Inactivation (%) EXP. 1 EXP, 2 Average
Sample t1"eated on Argental filter 76.53 73.98 75.%
for 10 min
Sample t1"eated on Argental filter 78.53 79,59 79.06
for 30 min
Sample tFeated on Argental filter 97,09 93.95 9550
for 60 min
Sample tfeated on Normal filter 74.00 7551 7476
for 60 min
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5. 8¢F 91 A&

H AIFAAE & 3 HEd 9% ZE2Ynlolgx B3 AdE FRIstnA 3
ol #3 2 FF "H HEF AZHI0E, 308, 60&)9] W& Human coronavirus
(HCoV)-OC432] B3 adE SHI}YT

< & el 9% EEE A FAAPANA spiking® HCoV-OC43L & i I
ElolA 108 &3 & HCoV-OC43 HF ZHALL 7526 %7} B23 =YD, 308 FF
F Y AL EL 7906 %7t E83 HIALH, 607 FF Fo HF FALLE 9552 %7}
&3] 3o

Table 4. Summary of results: Inactivation (%) of HCoV-OC43 on the Argental filter

Inactivation (%) EXP. 1 EXP, 2 Average
Samp_le treated on Argental filter for 76.53 73.08 75.96
10 min
Samp'le treated on Argental filter for 7853 7959 79.06
30 min
Sample treated on Argental filter for 97.09 93.05 95.50

60 min
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6. 7159 BHE

ARAGA AR, AFAYN @4 BAYE, HFRTA 2% D DR, virus titration]
B EE 7|2 A7, 7184, SAHY A7, SOP 5L (F)Htol 27 o x0] BB} B
AZARY B BE ARE AW FR F 53T AWV (F)uol ool 27 n o
. 2 F Bael s AR/ B} AR DA Yelstel AR

7. AE 7|3

Ay MAY 2020. 12. 07.
Ay £85¢ 2000, 12 8,
BaA 2y 2020. 12. 30.
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