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Table 1. Viruses transmissible via blood and plasma-derived pharmaceuticals and their model viruses for virus validation studies.
Family Contaminating virus Size(nm) | Envelope | Genome Specific properties Model(s)
Human immunodeficiency . . Lo .
: Persistent viraemia in infected patients
Retro |VUs WpeI&NHIV) |4, Yes | ss-RNA | _ HIV-1
‘ Human T cell leukaemia Adult T cell leukaemia.
virus [ & II(HTLV) Cell Associated
‘ ] . . . HAV
L . HAV rarely infective via blood due to
Picorna |Hepatitis A(HAV) 25-32 No ss-RNA transient viraemia EMC
‘ Polio
Core protein p22, Reverse transcriptase
Hepadna | Hepatitis B(HBV) 42 Yes ds-DNA | (RT) activity. No culture system.
Relatively stable against heat, human
titre up to 10*/ml.
Co-infection with HBV. Viral-like agent.
. . 28-39 Yes ss-RNA | Needs HBV for replication. Shell made
Hepatitis | Hepatitis Delta(HDV) (circular) | of HbsAg. HBV antibodies protect
against HDV
s Proteins closely related to Flavivirus
Hepatlt%s CHCY) (Yellow Fever Virus)
. N i ) Causal link to viral hepatitis not yet BVDV
Flavi | Hepatitis GHGV) 30-60 Yes ss-RNA(H) established. Closely related to HCV. Sindbis*
Tick-borne encephalitis Causes tick-borne virus encephalitis
Endemic in parts of Asia, Africa and Felin
Calici |Hepatitis E(HEV) 35-40 No RNA Middle East. Subclinical form of HEV ne
identified in non-endemic areas. Calici
Cytomegalovirus(CMV) Several serotypes. Cell-associated
Epstein-Barr virus(EBV) Cell-associated
Co-factor of HIV? Lymphoma? HSV-1
0 Herpesvirus-6(HHV-6) 100- Common, latent Exanthema subitum? V-
erpes 200 Yes ds-RNA | post-transfusion seroconversion is rare PRV
Herpervirus-7(HHV-7) variable 9 BHV-1
: Distributed worldwide. Usually latent.
}-Ileg;e\s/) stmplex type I & Rarely reactivation results in
( CNS infections
Causes aplastic crisis in haemolytic PPV
. anaemias. Transient viraemia. Cause for
Parvo | Parvovirus(B19) 18-26 No ss-DNA | concern in immunosuppressed individuals, gizf/
AIDS patients.
Polyomaviru§ infections common,
Papova |JC virus(JCV) and BK 45 No ds-DNA | reactivated in immunocompromised | SV-40
hosts, AIDS patients.

This table was cited and modified from a technical bulletin No. 13 of Q-One Biotech Ltd.(www.g-one.com).
Viruses in bold represent relevant viruses. Viruses in normal type represent model viruses.

* Sindbis belongs to Togaviridae family.

HEFA



) gﬁ‘ Eir

jxﬂﬂz} WEZ el & ¢ ok AA, 2
o uolEa ddgel ATV AF: Wolwd
B BPe olgslel Aa @y
'HBV, HCV, HIVES] ulo]gj2o] g
‘um fITh29; 44]. B4, XA S BAS

2%

FEBE, 08 o8 A AR Av T AW 4
I %fﬂ;% a9tk 19823 A-&°.

EE T3 £

2 g e o {Y

BI7} 2 Fol, 1984136] AIDS] ¥glo] HIVYIo]
549131 1985»4011 anti-HIV skA] 2o} &8st S

A 4% & wpolg| 2 7 7HeA Y] HE ke w
FRls} 2ol A
83 €4
o] AL 19483 olHE
Zd AR BAE
T A o)

FE 7o) wiejeix g AFAe] by EROW A

Uholeis s 30l A48 AES, 17, 221, A, 943

o= u}o]ay?\ okAA o] AZE QA

ol vlolH = £F
;} FAol F7H8 AFE FHFAHE HAZ2EYS A ulo)
e 7 AR 2T 9ok AT, Fo ARE uE
AUFALE WHZREU) A HOV 2 Ak7E 19939 u1
F YoM BAFGHAS]. o) F w2 dHEE FA
AF17) $hel 1994L,ﬂ~ B d9x7) w2 38k, volgs %Ei
glr e ag.ﬁ_ 2o AFA Y EPHUTE o|HT B&3}
o] £9] o]F AUEALE HYIFZEAME HCVE ¥l
s H}O]EL’:/] 7+ A7 FA7A B2 b gth44].

ujojaiA olEd AFel Wey

QAo g P fo) oloREe) ke thedt B Tl
1A QR o5 mEET AA, FEA B 24, F
9 9E 9 uelgx TP R AL AR, B A E
= EQ 7Fs 98 vlold 2] e AA B B8 THo| X
B9 Az e AA WEoE WY fu cekEe] Ak
Ay BAET SAF ol R EA) A% AL TAA, DB
jl‘} Z.}/\](clinic?al surveillance).
 7UE 98 I WAES IABe A8 vlold s EA)
JF ZAE A EARAE B2 9 Ho|dig BF
AX}8}7) BThs marker Hlo]#2S(HIV, HAV, HBV, HCV
S WgoR FRank ol marker vjolEs FAPES
2L 84 FA5T Y 24 HosE A4 gt W
o)F EE 05y vlole~g AN $7t glol B A 9
1°—Ff~4 ovdfg; RZEF 57} gok T, o2l AxE 9
%SH I, 9AE e 9 E2) QR samplingsl)
ol AL AV} YT, Dok dlelHLTL YR R FER
EAEe AEHA 018}E}E1 A 2FE WE & gtk o
A o2 A WA B EY 75 A3 vzl g
AA 9 2gst gAo TP e Xhﬂ oz W 47
Sepge] Aato] ol Fol Ao} Bt Eak olHF okE A

A W APZ(AIDS)°] AEE & AT

FE o okE e wpolga A AF 15

IR0l 2@ violA 2 A A A 3} HET} JJr—V—‘4°]5’- <
\ﬂ@ﬂi 74%54010]: |10, 13, 18, 47]

g i QFEY HAE FHE) HU% Az 749 H}
olglx gk AZE AZTR EA -A?SH H}"IEV‘E"]
Zﬂﬁ/‘j QA A A(removal) E= %ﬁ]{mactlvatlon)ﬁ\#——
AE T3l AgdAE EA8 3 7“°13} gtk 8
Fel 9orEe] nloly i kA HEl J&?& = AR A
% u]= FDA$} -,-r"3 i) CPMP(Commlttee for
Proprietary Medicinal Products)7} -71‘—56]-_1_‘ %2, FDAS]
7<% CBER(Center for Biologics: Evaluation- 'and Research)
AN AT Tk E3, U, FHAT, B F A7
e 7 F712) A Aolg FRIT A AARCR 58
4= 9 w3E Ayl 99 ICH(Internanonal Conference
on Harmonization)& A3 o} E3) -"Hﬂ ‘7‘] Ae = A48t
I ok ol#E v, FHAY F %F% gl A 7)7e B
g AFL A2 ARHAY AEHEA, ‘2}736}3'_ Fras oof
£9) 24 Ba) 712 e Wiz ok |

CPMP7} g # oFE Xﬂ"*’“"ﬂ/‘i ‘H}°]EV\ bzl
"éﬁ < A8 A AR AP °}Eﬂg‘r7‘t‘r ‘

N

o3 o}‘i

B Note for guidance on virus validation studles the design,
contribution and interpretation of studies ‘Vahdatmg the
inactivation and removal of v1ruses(CPMP/BWP/268/95)

B Note for guidance on plasma derived ‘médi;cinal products
(CPMP/BWP/269/95 rev2). ‘1 I |
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Table 2. Methods used for improving the safety of plasma derivatives with respect to transmission of viruses.

Removal methods

Inactivation methods

" Method under development

« Ethanol fractionation

» Precipitation by e.g. PEG, Octanoic Acid
» Chromatography

» Filtration

« Heat treatment

« Sovent/detergent

* Beta-propiolactone/UV
» Low/High pH

« Irradiation

« Photochemical inactivation
» Sodium chlorite

* Caprylate

* Jodine treatment

« Microwave heating

* Lyophilization|

2 3L "R UIA B &Y s 98l vhe)g el Uig
clearance FJ(AA &R B&3} FA) o] EEojof &tk ulo]
H2 AAYEE ulolH2E Yl @A} partitioning 3}
T AR FA, A2vkE TS, AF(filtration) 5] FHS
E3|A o]FojZc) HiolyA EEIMIEE B3], solvent/
detergent 2], low/high pH*]#], irradiation 3} 7+-& &
g - 388 AES E3) Hlold 29 7EA(infectivity)S 7+
AA)7)E v o|tiTable 2).

Hjo|2| A HIAH ZH

dof|El2 2E ZH(Cold Ethanol Fractionation) :
Yelghe BEYF3AS 9749 pH, dgE ¥%, o2 A&,

BUSES LEFS SAHOR WA T Y HEL

sk WRCE B f okEe] ERAE 93 1940

AohRE) AEFolE wgolTHel. ojd) YRR A5 40%,

—
=4
[e]

SEEAY AL 25%7HA o] M, Y3l A
e A gl A 3Yd s A2 Jelids £Y
+RF0 Hrel2i2rt B A JAH 33 Foll AA

j o)

U= wpolE 27t E@stE 5 ITH20, 21, 23].

3 2ol E 32} m (Chromatography) :

Yo zRe o gAs AugHer 7 FA )
A3 HgZs ARetE I, o]2uE AZwEIHY, &
S ARRETAY 5 ke AzeETUY dye) g
A}, o)2ie 22RET 5 7 5 vol2lavt sk vl
A3} partitioningo] Lol & 4 ATH11, 22, 24, 25].

of 2f(filtration) :

Membrane technologye] Y&=Z HZd 15nmo4} 75nm
pore sizeE Zte= wlolEix HEEC] M HUoh vlolaA
dE & dshs 2 mAS do7)X goHA, E&52
E size exclusion®]] &3} ThFdt T/ vl g AAAZ
g Atk 53] utol# s Py 3> B - 3HEg Aol v
$ & AHYAL Z+= HAV, parvovirus B197H2 @)9W| B &
Blo] 2] ~(Non-enveloped virus)E EH&H 02 AAY 4 U

B 49 JobEe] FRME FANY F Ak g 14

AETH

F74oITH19, 36].

Hio|2{A E&sl H
o & 2| (Pasteurization) :

60COIA 10417 B9t oo IAE Hojzze) Th
1728 Hae} vlolel AT BRI AYlE WHoT B
$3 SloFES) QAAS nISe 1 QDAL whgolh o
g GX 7 WS GRY AakE A 194835 E 2183ty
L3 YA, ExF st D AEL] A o] WA o
Ao 2 & Qo] AREo] Agk Ho|ok EAE] A T d¥F
o) WAS W) o] bk B, citrate 5] HHA7E A7t
S, 27 SE AL FEA B A wolHz &
HAAZE ZES 3 o)y B3} a8 oA F 3l
tH12, 20, 21, 34].
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dirH o R g g WMAGH7] - A HA dy
HEL FAZIXRE 39 gude AAFAE SN T2
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CollA 308, 80°CellA] 72117k 60ColA 14477 A=
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AE 39 &% 5ol o5 TS vevk =g, 544
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Solvent/Detergent(S/D) :
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o] AFdutE AAFOE A vlol2|2E BB A7, 1
E8s a3 A A X6 e @Ekitiie, 17, 22,
24, 38]. ‘
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2 wje & glojof dit) S A

A, g vpelgixe A5 Ad 71 7 ‘%Q} éfﬂx}bﬂ
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P44 npojHAES AMLRITE 1%V Uﬁ‘j‘oﬂ @ﬁéﬂ B}o]
HAES B S A AdE EAsE H}Olﬂi* &+ E
g - 38tg A B0 e § Avk wIdH AS AES 95
A Aggl vlo]gxE Rd(model) HholH A 4 Wl {12
o, AFE YA 39 Az LA AgFUThe Aol *‘Béx}
o oJsiA FAHOZ ZE ojo} gt -

P el JokES) AZATE YA ALREE vlolF Ak
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CPMP guidelines)] we} A1) 5o} Ao} FTH(Table 1)[47, 48):
HIV-12 retrovirus2)] lentivirus familyol] 43h= enveloped,
medium-sized, single-stranded RNA glolg A g Algte] G
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EE 9o 2R 48 ofF JokEY AZIE F AHeH
o]z ot 27, 47]. HCV+= Flaviviridae familydl] &8t
enveloped, medium-sized, single-stranded RNA wlo]# A=
FAAAE o] HelHAE FANY & Y& AFH o)
AR PR FTH27]. HCV clearance S-S 98] AMS-E
F AEe Ed Hlo|xAZ = togaviruses(eg., Sindbis),
flavivirus(eg., Yellow Fever virus), pestiviruses(eg., Bovine
viral diarthoea virus) o] gt} <8 g} Hlo]|z]AES HCV
o e ASER S4E 2T AT, AL B - B0
5] Aoldol utol# X clearance AF] FFE WA F
Atk dE EH pestiviruses = Yol B35 834 = togavirus
o= tEA §HEE, HCVE o] 21§ Hol A= pestvirusesE
Y gt @A o vleldast HOVYl © Hgad
model virus?lA] 83 A7 Ayt gAY, dutFoE
Bovine viral diarrthoea virus(BVDV)7} dg] &o]x ¢tH5,
13, 23, 471. _

Murine encephalomyocarditis virus(EMCV)E=  non-
enveloped, small, single-stranded RNA virus2 HAV 8} 71o]
Picornaviridae family i) 5;—%]—@ I 24 nlo]HAE AFE-FH o
SITH27]. HAV S Al 2ujd7)go] AEs7] o= EMCVE
29 vlo]d AR AMEEte S AEES SHUAEE HAVE] A
e ol 7Hssi A7 W& Hlo]l clearance AEE f18)
HAVE HH AREshk= Zlo] FoHll, 25]. A% 3
HAVS] g A7t o SRS B2 HAVS] F3p7} dold
g ol A A A e felsteof gt tE
g4 #d non-enveloped virusZ ZAEdledoptt dh= AL
parvovirus B19o]tH47]. B19-2 small, single-strandes DNA
npolajzolm, B199] RY ulo]lA2 AMGHOZ AEFL

canine parvovirus, porcine parvovirus, murine parvovirus,

bovine parvovirusE°] tH43]. 71 % porcine parvovirusg

o8] FH &7 - 348 Xl A AIYE Vel Z
S A F838 Z2E 494 stk HAIEEA Ax ¥
Ao AFH 7ol AL AF ZET 4o FAVE SATH
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