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Comparison of China and WHO Guidelines on Virus Removal / Inactivation
Technical Methods and Validation of Blood Products

Xu Hongshan, Yue Guangzhi, Yang Lihong, Liu Xinyu, Li Yuhua' (National Institutes for Food and Drug Control,
Beijing 102629, China)

Abstract Objective: By comparing the current Guiding Principles for the Verification of Virus Removal/
Inactivation of Blood Products [National Drug Administration Note (2002) No. 160] with the World Health
Organization's Guidelines for the Verification of Virus Removal/Inactivation of Blood Products, the purpose
is to promote the improvement of virus risk control and management level of blood products and the rational
application of blood products in China. Methods: The selection of virus removal/inactivation methods,
evaluation of common virus removal/inactivation methods, validation of specific virus removal/inactivation
methods, removal/inactivation capability of production processes, revalidation of virus removal/inactivation
methods, clinical trials, virus-inactivated plasma for blood transfusion and new virus inactivation methods
under development were compared. The relevant methods and verification of virus inactivation/removal in the
production process of plasma and its products were studied. Results and Conclusion: Our current Guiding
Principles for the Verification of Virus Removal/Inactivation of Blood Products are in accordance with the overall

requirements of the WHO Guidelines for the Verification Virus Removal/Inactivation of Blood Products, which
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still have applicability and guidance for the technical methods and verification of virus removal/inactivation of

blood products.

Keywords: blood products; WHO; viral removal /inactivation; virus-safety;guideline; methods and validation

M (Blood Products ) $87E H A MKk
MARAEIT =, M EEE . ARk E e
BRI PR35, ph A A 1 S R S S A
M58 SEaihl Gy y ™=, T2, ik
I eolikia iR (B R UM (IR L R A AN
DR EEATS SR B Ry X (o FH 2 ) J XU o g sl
5 AR DG B SRR B Y B
H ORI R (Hepatitis B Virus, HBV) . A%
HFR9%7E (Hepatitis C Virus, HCV) | Ak
fA9% 5 ( Human Immunodeficiency Virus, HIV ) .
FHAIF 9% 85 ( Hepatitis A Virus, HAV ) FI40/Ni
FEB19AE DRI, i YA o i 1 A M D
NEE, HET, H85 TR E R 2 R KOS
AR ARG €l ) b 25 BRI R B AR
7 i R T R ) (25 E[2002]1605 )
(LAFRiFR (P8 ) ) B EbE RS %
FIEAL (WHO ) SRS Y OREEEBR/ K
IHEIERE RS ) (AR RIFR (WHOHE RS ) ) PR
S ES A A CHE . ik, ASCHHRE (F5F
JE0 ) 5 CWHOSE R ) AT KEBRAK BT 715
AIBERE . W IR BRI R IE VA . RrE £
R/ IERHE AR . AR T KBRS N RE
JI. EBRIKIERREE LA UE | I RIS .
FHRHE K 113 LA S TETE T2 B A 24 Iy v
ST THHAT OO, LU 108 s B 48 4
MRS
1 /

20ME L 8OAFARRT A, YA HAS . &R

B [ A [ A A DRIV i v 5 S 7
FIPI BT 9 996 8 55 5 BOR T B 7 ARG 38
TP 5 A AR AT o 3 R0 8 o)
e A, (TR D ot Y v 2 B K TAE S
WHO LI e 15 2/ KOG e rg e, B AR
S ] A R R 2 M B A R BV
FAoefaxt < DZHEUE (1994) 4526457 F1 “1Dzy
A (1997 ) 544357 i 1 i —PAB ORI 583

X EE] PN I Y0 1) 6 2 2 B 15 I vk B LB
FHSUFRR T 7 P 125 2ok . 5 24 il B A 1
JA 2002 kA0 T CHEIEIN ) | MASIRG S 25 bR/
KGR IR R L H R 2R RIS R
U LA S 2 B/ I 1 1) 7 vk e A5 54 Oy T kA 7
TR

2 /

CHE TR0 ) v X6 AN ] 28 i 9 ] ot 1B 6 1) 2
W/ I 93 B 7 VA EE A B Rk, SR AR )
JE NV A R AE IO RE 22 bR/ K I AL R B A 5 7
M, AERA—FE R kA

(WHOTE R ) BRI A XS] L8 il i 2831
A B Hh O S, (HE L T R B T
B P 2 K TG A PR AR 1L B Rl A T 1728491
XA (G A= 7 Al R U S 5 RS I T
3 /

CHE IR0 ) rp B AL T SRR G K/
B, UREORHEEE . T A
V205 A Y | A T R p O J 46
FEXTREFIT IR SR AR S AR ER, B
RILZR1,

AbBETT I 28

FRE R

(SRR EEEN
FHE(HTHIS ) 80 CHIFA 72 h, 100 CHIFA 30 min

(60+£0.5) C, =10 ~ 11h

R IE R A AT ]

il A K AR AR (S5 SEERTE L) L TR
BEAPBARRAE—UC, THRAT N NI LR
e A e e AR AR BE 1) o

VOB i iR CUTICAL A

zhgysh



2023 4 37 4

369

AEBETT i E 14

PRZ A

AHUER 7 K58 03% B B = T JE (Tri N Butyl

(S/D) fbFk Phosphate, TNBP ) I 1% i3 80,
24 CHEPRZE/L 6 h; 0.3% TNBP #
1% R & g R FEEE (Triton
X-100) , 7£24 CALHEZE/D 41

[ SOR/3ES PLELTE

IS pH A pH 4

S/DACFRETR e T o mPEE R 25 288 A W D T R A7 A I UKL

(AR VT 95 2 DA ITTT S R B K TG RCUR ) 5 IACS/DIR
BRI — TR AW s DRF R 1 il e R s R . 2
TENAS/DJG g, 20Tk I ok i i S/D R e B 2 15 & AR AR Ak
WA A AR VR T3E MR . 13 -8 0N R AR IR

DB A FLAR LU REA S AR/ ANREAREEI, 15 AT
EBCE N N IEE AR . uEE . RIT A gk
SFHESH TR UERT Mod I8 s A SE R

pH . WM E AR | B AR SR

o, B yg 2 CHE S ) rhfE— 9 B
FBRI S, %R EEAE LSRR AR HERL 43
TR R AR A P R A F SR FH3S5 ~ 50 nm
LR LB aE, BEAE S A i R alifh K
B2 E, HATLS ~ 20 nmfLARRYIEEE A N . %
Tkl RBR I EE, JUHXT A/ N EEB 19 AT A7
RO ZOTIEATEREL L AEXTESR . TURE g
FEERCRR, EFEAR T 2R TE.
B Tt pE g ugasE K e — M, AR m . Bl
BT IEREAFFE R T, ARFEBEREA =
PIUERSTEREAFAE 22 5, Tla Y 2 FOkS 2% A B 2 1y %
JEANIA] i R BB FTAS [R) L v o T i i PR B A — 3K
PERLE M. R T2 nlRe M T i a4, 7F
BTG, WAZ0URf R S A5 (] 1 i i 4 LA

LA A AT i, —Le3E 2 B K
FPE IR AR, JCH AR R R R R, N
W, N S ] 55 R AT RSN o TG R e
fE e R AR A il i, B AR I
FPRIEELSES R, 7] e HURTE S B IR
WAb, bR NI 8 2 bR A v Hh R e
RGO, & Anfaf AN FIAL P

(WHOHEFS ) XA INBIRE L BRI TT ik
AT T HCBPE IR ZRIR 7 At JOE A T 5 PR
PIERSY, ARG RE KI5 VAR o HE A A,
TERRTE L BRI IE T I DI ik, x4
FOFEEALR . R RITHE R A S0 T
HAT TR R A2, K3,

2
TRRE K T7 s i % B E A e IC T AR CHES AL
(YREE 27N * KA —SEAR BT, L - S TORUE I AT ORI R * L
5 B9 25 *HBV AR PR E « XS
o X ] B A  NREXIH A/ M T B19 * FRZE[A]
o i B LR o FRRE I
Lt T4 s KIF R — L R T, 1 lWTEED 80 CHUIEATE WIRIEE
5 AT 9 75  REEKIG A/ MR EE B19 * BRTEER
AR At o ZORAR P K o JRE I A
s RURMRT AR B HE < SRRk
AR A o KGN — LA QBN T, 1« ARG/ METE B19 * R URTGER
5 BT 5 H 75 s RURMRTRAFR BT AE < WIRVR TR

o SCAR X 4 o MRS
o I E K5

zhgysh

Erianvaceunicauaiiais IR



370 2023 4 37 4
2
P K 7 i PR TG IR LR RS EL
SID L (CAMUER /&« SR EEAE AL * TeAL G B A2 5 <
153 « N FEEA LN o — A Z MW * R[]
F=aliEs < AHLER 1 E 1SR * Rk
o FRDX fAT BN 150
i pH % o X B HE A AL o X IC AU B AR AT R *pH
o FEXHTR] B A A o BERTF 1gG HH *
pH {EH 4 I, ABARIIRTET  « FRZENH)
BT
c WETZRUE
3
s KT fis B TR RS
RGPS * AlifLEE P * LB RERES)idE * PLVERIRE
o X0 R BE AR AL o MELL AR s S BTRIE . pH, DLAATRERY & iR
JREEA AL, AL AE TR B
RIEEMA/IHEE B19 * E
* WNINTCHEFVRTYE &AL B[]
* UUES BTSRRI (JRZIRK)
JGRLSFS * AL OWRFEERRE KBTI, B« WIRRAAIN NS RAR E L (Height
o XAT LR EE AR BT, AR R Y Equivalent to Theoretical Plate, HETP )

J 0 A A, AR RRR R Z AT AR AR K © S LB

TURE 9 v M4/ RE -« BEERIEE1L,

B19 nRES KA AR

JATERERIEIE WA PR AR
* BEIRIRFR UL

* PRI 22 0] HEA 7 1H 75
YRS o XA BN R AL WEELBRRRERGR T E - R

XL BEREEARL, LR

*

PG B R R A« /NEDTE BT BR AT REA SE 4 * S IE R L BEAR ST

/N B19 © S UE AR B AT

* AR P T RGN
<X CRUNT EARA

B IR, g i [

T IX 4§

* 15 TG W e 2 i HEA T

I, RS GBS A R

ELikild ek« EABURE
o 7 AR I IR AR R AR Y LR

4 /

CHR S BR ) AET7 5 B R o AL 45 45 713 ik 7
et Jraidt . MEHEPRMIZCRAE o
4.1

(Fe I ) A1 (WHOTE R ) sz T

SRR s R ACEUTICAL ATAIRS.

HIV. HBVAIHCV 3 EZE 8T, JFEHR
U2 B BN R/ NS R DT T AT T ik . BT
VeI FR R #E 20 WAL FEHIV-1, HBVAIHCV
B 75 DA S AR B B s 2 . (48 B0 ) A
(WHO#g™ ) B9 E L3R4,

zhgysh



2023 4 37 4 371
4
B A i KN nm TR TR 5]
HIV ssRNA H 80~130 HIV
HBV dsDNA A 40~45 S Z RTS8 . DNEER 25
HCV ssRNA f 40~60 EREVEIETEE . TR
HAV ssRNA b 28~30 HAV | BEER T RIFEE . I ORI EE . ZEM A SR 2
B R
B19 ssDNA 7 18~26 RAVINFTE . SEAN/ MR TE

TE: ds: WUE; ss: HBE; * Oy (WHO $589) HPIIREIITE R

FEUI JE BRI B 2 — b5 B Y AR AR
WA A B TR HUBG RE , MARZ R A gt
BOA IR RAEIR Y 5 FSh i i k. fisess
FIMLE AT A REH], s 2 04 THEM
ATREW MG TR AR . th T EAEER A, [
PR ZE BRI A R 3 o BHON R 5 5 A0
L TR DU BT L BN S RE DA S
ATRSR S SUE , H FEJ X5 5 AN LR R i T

EI=N=X
H 5%,

X, AHEPA BRI
A YRR T
4.2

CHESR I ) IN8ANT5 TN J7 G i+ #EAT 1 1]
BESK, (WHOTER ) W73 BU7EAS [ BL ik T LA
we EARYE, TERZOREA -, HEIRER
(P ) ZORIAK, SRR
THMHEILES,

Wi, BRI RER

5 WHO
A H () ) (WHO 5/ )
RREELR C2P ARG RBP4 B ) (Good (AP B A FRAVE ) ( Good Manufacturing
Laboratory Practice, GLP ) Practice, GMP)
ZH BN eGP e 2 AN O N R RE T Bu
W EEKIG B ) % TG RN TG 4 o E IR B 3 G 1 8l ) AR EE
TR NI R = 10" mL" I A8 T SELSFE FH 10 e v 11 B A I 38 R DN
.
MARRESRRIE <1 :9 <1:9
FERARF L
99 B T A 15T (1] IO UER R A IO R R SR BT R
SRR, A — A,
i 7 vk PREEIE AR | 20 AR A% | 28 pki i o sl A 7 7 ( I
—AIURE SR BOSUFE S IF A XTI ) o
(RS AR5 S B b By o E A (L33 € L ] AL ERBAAITAL, BT W] — b B4 2
SV PREW RS e
zhgysh

AT P & b



372 2023 4 37 4
4.3 €, (WHOHERE ) AN ULEERE itk A T LA i

CHE S 0N ) 3 BIERGBETT I . i RE K BR/K
HAZRORVFEER] . AT AT T A

BAEOR, e — R SR JGE 7 i ot A 1
U [ibu e e s

6 WHO
WEHEAR (83500 ) (WHO $57 )
T 7 T FBR KRR, SRR AR, IR, DISIR REEEERRAR, KRR, KOG
AT Al 5 B e 45 M6 2 AR o
JNTELBR [ KIS SH PRI it o A R A v T R A o
AR GZ A AL Y S8
Vvl Ll B RS (P AR SRR ) B SRE o (W S EA A% il QR T -

2. M HE A RES ARG TR At CRldh L stk . 701
RANFIEIRAEAL . AL ) .

PUR /PR . B et )
2. AR

3. SRR R 2 7 KOs s (ARGl E AT Y

9 B 3G Ty 7 k[ P A R R SR A e R 25 R 7 KTE

B, TN T R R S R R AT AT
A CPEAED SR | BRE (P ARIMEZAM ) (DIT R ChEZAH) ) =3, Hirdds (hEZ) =
#2020 4FRR

4.4 WIAEARIE, (e B R AL Y IR A A A
CHE I ) R aE L BRI LR RO ik, R EILRT .

W

P aE A I SRR 1Y

BIRAFL

ARG BIRCR o

TATESC PR BE AT, F8 R
BEGHEAN 1 0 9 ILBIR AR S
P Ga bR 2] S BURSESES
TAEERE S IR 1) S P RE G A
RS, MEZ 2R 1 KT

Tk GBIR) SEPrp KGR T &

X AGIN SR 38 BB PR Bl 5
H)g )

HIEbrEA M E, (WHOTER ) " ARMMME
7 WHO
JE b CHESE ) (WHO #5F75 )
A silun R ETIGE, BIFITER  WROEE G T2MAEE, WEeEdssl, = e
HHE, A P AR AR A

s R R I = 4logs il | G RORT AT S50 T 25 A B RE RS 2R Ml K TE KA 7
WH A 4 NTEL log, & THEAE, EXTLFFRAILAH
AR

R R G s 12 B KRN G I B . KOG AR, KB s R KR 120 IR K69

TR I RAFRFE .

Oz I TR M AR B, R E AR SRS, AR)E
TER K [ BB e BERT AL AL . T I L
PEHEATIE G HFE], DIIER BT A9 RO E AU
SRR T LIRS (R QR IR A B R . B T8
TR RN L (=TGR ) R LUARL i
TRV BRI L BRI T ORI A T3 S A5 RN A 7R 4
TR

FS [t

SRR s R ACEUTICAL ATAIRS.

zhgysh



2023 4 37 4

373

(85U ) 677 i ] 1 AR T2 LB/
KT RE RE ) B b i A2 P s E R IR T 18 B R

N R P IR B . T ASR R IRY”
BB L A ROR BE L BR A IR IR E R Y
(WHOSER ) ARBIEHN Y, fE— s BT TT
AR R A i S . —H I HLALILERS

8
2 JE A [R5 (CE VY (WHO 45’ )
PR FONRTREAT 5B / DB REAE I LR 7 P08 2D T2 2 PR A L RE T

BEATRIE o

bl
IR IP IS RS R] RE SEPR A A T A —2, B
SR 2E 0P T 5B 1 RKIRBCR B

HE PR RO AN R B 75 25 B /KA 14 1%

JHTELLHE
k.

BT S BR (0 RAEHI TR R,

HAEH T4

WUERT AT ZE IR e R, DI IR A IE R T

JO7 AL F5 WM REAS 11 B EL R 7 A 7 BANT v,
Hh DRl TE K PR

TR R A7 A 10 2 5 PR 2 AR A K ] A e

KA BEL N ) IR EE L BRI IE . IR ( Nucleic Acid Testing, NAT ) #7394l
AR LR AP IR R B o 5 I AL R0 S0 17 e BAT e v KUR: ¥
Y E ST
WEER Wi A T AR JGRWEEIRE S, A5 WA R i B S e e R
A At AR AT B KIS B
6 / FAEEL IR BE RN T logs A A TEFZTE

BEE R HOR D, — S i BRI TR R
BERORABAE MR R S A = g B T, AT i)™
R EEE S AN Tk BRI A/
s E % 1% ( Fresh Frozen Plasma, FFP)
AAE AP . FRE CHE 500 ) R B K &
SrNES, CWHOTERS ) HRTBIF A v i i 2 2 B/ 2K
TR EE T LT T 2558, Bk A iR R S-59
BRE AR B2 A4 ( Ulira—violet A, UVA ) &b
B, APKGE MR PR EE s 254 nmiB SR A HRGY
( Ultra—violet C, UVC) 7E AL & FH AL Sk
BHATIEREE TN “Co v LRI Bk
105 mg + mL™ R TE R 45 A LS OB L R 5T £ 15

zhgysh

&, XTI LT BCA IR RYIE,  SOESEPR L i
dn AR PRI SO e, FelE (AR R
W) AR HAARSR ROk e 771k o AR A Y I
A AL TERF T Co y FHERAR IR . UV O 7
KA BRTT %, AEE T IR T RE 2 i
PE . EEEVERE . WA ARE PR |
1O YR EESF 2T IR, R T X L8587 1 1 R H
I Z 20 b U ATIA AT
)

B 17 BB JLORTT I FBAh, AR SCE A 21
T mX R CHE TR ) F (WHOE R ) #E4T
e, AfRILER9,

Erianvaceunicauaiiais IR



374 2023 4 37 4
9 WHO
ME CHR 300 ) (WHO &5 )
1 ML L
Fegeitig s BIEA
@ik p Xl £ D TIE A G AT PR A o

MRk (ZRImHY)

FBR 1 KA RE DT 1 IR
T ETA,

e R 18 22 A PR Al

B LT PR 7 I

Jettid, A il EA SRR LR
PEATIRRE K G HIE

WUE 4 FPIEOL T 5 B RERIE .
BRI STEME S AR

AR

X S A T IR PRI

HWE T 25 ZuE 2R R E R 4
PP

MSERGRERNE I . S/D AbBRM A . W5
AT WLSGALFR 13

TE: *AREOL IR (1) B4, Faxt A" TR 09 B/ I 15 5 e A TR 5
AP LT TR RUCERT, F5x A L Z AT TSR R R I 90E s X RE i 25 R K o 8 7 TR AT 5B IS i 2 AR 5
(3) TZHUBEAE E R T MO, AR 1 2 B/ IS B 7 A T e 5

ks

(2) RAVH LB AT

(4) B r 1] i 2 o

pHAAEBUIEIN A 1) 5 BRI R RE 7 A T FHRAIE
ok (R ) b B R IR eV REDR, BRTEA SRR, (250 T I PR B U0 (a
£1) ) (2011) FPoRBIBILE S B O A R PRI AR SR 2 5 (K47 ) ) WIS RUE L TR RO 2
106, FAEH RINAAILEZRE, HAREZRE60], Hi)LEZKE = 6] (RN RBEERE AT I A etk
/NI E I PRI BARTE S5 (A7) ) rh BRI 2 TR OB T 606, P, ARSI, F2ZS% (4
Pl RIS B PN ) AN A B B ek RIABE AR SR T 500

8

SRS S, TR AL
M3 FEMMSEAGIN A= T 5 AR RE RKBR/KE
TR TIE3 T, FRIEARAR K AT 1 ARk LR,
i 3 22 A A TR DR L TR ot O B % 2, L
i QB A E BB ) |« GMP. CHR MK
I ) O T S ML it AR 7 DU i 3 A
FEWIR TR ) P (R REN ) A 34k, 20204F
R AR 28 ) ST AR i R 2 A
FHSEPI A, XA b o 7 22 e A ) DA KU, 17
i\ A i R A0 A A A R A B3 DT IHIAEAT T 4R
T, ARSI A ] o 2 e g v B A
KWL, NI SR AR L, 77 AE
LMBAARIRTE R ZE RS, N LR B T
L g Al O 5 2 0l o R 2 P R A BT AT
TR, H AN N MR A o 1 KU P2 A AR
PR AR BRI BRAE ST, LR ST LT

V@O i ARV ACEUTCAL AT

AR TR

CFSFIEN ) A20024F & A LK, #ELBR/IK
T8 B H AR AR ST Oy TR B B E R,
W o R RIS T RAMR BOeAb 22 A B a4k
SR AR RRTE | BTBE YRR/ 28 Sk A Bl B 5L
AR/ e H R BRI O R ik
FHLEREERE | LR 1 AJE AR TN Bk L
ERFRIETAR D AR, BB TR e R
AR K AR T B B 2 1 BRI, R g A )
FARWA THE, T 6 A S S i)
o CREAYHRGEHER) eIt A (hEZ)
20054F MR =34, 2352010, 2015F120204F 1 ( [
28 ) =HORWITHR, R IR R 8 B A
WERORWHET . L, 78 F—R (RSB ) &7
i, AR R 1 25 B/ TG R Tk a7
Ehnds: | AMVE I ZS-59 RS UVARLR L&, Xt
S/DIEAL B G A ML R/ 25 75 B i e, B/

zhgysh



2023 4 37 4

375

I FRTE T I PR E T DUIS IS SO A =2k . B2
R/ RS R , LA S B IR R T2 B )
FoESE, e (RS0 iE A St

(1]

[4]

(6]

[7]

(8]

AR NRIERIE 25 =3[S]. 20202 25-702.
WHO Technical Report, Series No.924, Annex 4,
Guidelines on Viral Inactivation and Removal Procedures
Intended to Assure the Viral Safety of Human Blood Plasma
Products[S]. 2004: 150-224.
T 2 245 il A L) 24 R PP PR LR o 25 R/ 2K
IR RERCATT 5 MR 5 FU[EB/OL]. (2008-09—
04 ) [2022-12-06]. https://www.cde.org.cn/zdyz/domestic
infopage?zdyzldCODE=1d{43aa707869a9¢8bc11afeled48
ff1.
National Hemophila Foundation ( NHF ) . History of
Bleeding Disorders[EB/OL]. (2014-03-04) [2022-
12-06]. hitp://www.hemophilia. org/Bleeding—Disorders/
History—of—Bleeding—Disorders.
rh AR N BRI 1] 55 e 1 il o A B A (AR A
B [ 45 B 4 452085 ) [EB/OL]. (1996-12-
06 ) [2022—12-06]. https://www.nmpa.gov.cn/xxgk/fgwj/
qita/19961206010101537 html.
i N RERT ) T AR . 24 AR T I AR SR
(20104Ef51T ) [EB/OL]. (2011-01-17) [2022-
12-06]. https://gkml.samr.gov.cn/nsjg/bgt/202106/
120210629_331742.himl.
] Gt 24 it W A B R . B ISR 3 B MIE [EBY
OL]. (2012-01-10) [2022-12-06]. https://www.nmpa.
gov.cn/xxgk/fgwj/qita/20120110145001374 . html.
] 5% £ it 24 ol OB B Ry . O T S I R o A
JHISURF i 2 A6 2 391 B 8 JRI[EB/OL]. (2007-07-18 )
[2022-12-06]. https://www.nmpa.gov.cn/xxgk/fgwj/gzwj/
gzwjyp/20070718010101836.html.
Keil SD, Bengrine A, Bowen R, et al. Inactivation
of Viruses in Platelet and Plasma Products Using a

Riboflavin—and—UV-based Photochemical Treatment[]].

zhgysh

Transfusion, 2015, 55 (7) : 1736-1744.

[10] Zhang S, Gao L., WangP, et al. A minimally Manipulated

Preservation and Virus Inactivation Method for Amnion/

Chorion[]J]. Front Bioeng Biotechnol, 2022, 10: 952498.

[11] Cusinato R, Pacenti M, Martello T, et al. Effectiveness

[12]

of Hydrogen Peroxide and Electron—beam Irradiation
Treatment for Removal and Inactivation of Viruses in
Equine—derived Xenografts[J]. J Virol Methods, 2016,
232: 39-46.

Laughhunn A, Huang YS, Vanlandingham DL, et al.
Inactivation of Chikungunya Virus in Blood Components
Treated with Amotosalen/Ultraviolet A Light or Amustaline/

Glutathione[J]. Transfusion, 2018, 58 (3) . 748-757.

[13] Lanteri MC, Santa—Maria ', Laughhunn A, et al.

Inactivation of a Broad Spectrum of Viruses and Parasites
by Photochemical Treatment of Plasma and Platelets using
Amotosalen and Ultraviolet A Light[J]. Transfusion,

2020, 60 (6) : 1319-1331.

[14] Kingsley D, Kuis R, Perez R, et al. Oxygen—dependent

Laser Inactivation of Murine Norovirus Using Visible Light

Lasers[J]. Virol J, 2018, 15 (1) : 117.

[15] Kim K, Narayanan J, Sen A, et al. Virus Removal and

Inactivation Mechanisms during Iron Electrocoagulation :
Capsid and Genome Damages and Electro—Fenton
Reactions[J]. Environ Sci Technol, 2021, 55 (19) .
13198-13208.

[16] Goussen C, Goldstein L, Bre que C, et al. Viral

[17]

Clearance Capacity by Continuous Protein A
Chromatography Step Using Sequential Multi Column
Chromatography[J]. ] Chromatogr B Analyt Technol Biomed
Life Sci, 2020, 1145: 122056.

Song K, Wang H, Jiao Z, et al. Inactivation Efficacy and
Mechanism of Pulsed Corona Discharge Plasma on Virus in

Water|J]. ] Hazard Mater, 2022, 422: 126906.

(s B8 2022479300 %% FTH40)

EIYCIEWEES P & b



