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| Fresh frozen plasma | | Red cell concentrate | | Platelet concentrate I

Solvent/Detergent treatment Photoinactivati N
Methylene blue phototreatment otomactivation, et

( NAT for mini-pooled sample )

Inventory hold system

NAT for each donated blood

Screening test for infectious agents
Inquiry of lab-test background

}

Donor interview
Inquiry of donor information

Blood donation

Fig. 1 Strategy to ensure the safety of blood compo-

nents for transfusion.
Ellipse : Not in use in any country.
NAT : Nucleic acid amplification test.
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| Blood or Plasma Donation |

IPlasma Freezing at -30°C |

| Thawingat +37°C |

| Pooling of Plasma (Blood group specifically) |

| Filtration with 1 pm filter |
| Addition of buffers
SD Treatment

1%w/v tri(n-butyl)phosphate
1%w/v triton X-100 or octoxynol 9

Incubation at 30°C for 4 hrs
Addition of 5% soybean or caster oil,
then hold for 30 min

Centrifugation at 10,000g for 20 min

| C18-Hydrophobic Chromatography |

| Removal of SD and Oil
Lyophilization
Storage at 4°C

Storage at <-30°C
Reconstitution

Thawing
Therapeutic Use Therapeutic Use

(Horowitz B, at al. Blood. 79:826-831, 1992)

Fig. 2 Schematic diagram of solvent/detergent
treatment for virally inactivated plasma (VIP).
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HerlloEL, kL2 0TH S, FCKTIE 200
ml BFRDT T ATy 7 FEMEHEIhTWES, —
HOMPIRIEIZ L ) o RO —F 7 [ VR 524
AL T 2 2 e TE& B L ENTHBY, srH
HOAHACALELTI3Ay 8 4E 12 #Y 3,000 /5 lnl D
H¢1461% HIV,HCV, HBV J&4BIE M,

S/DALFLIZ X B A )V AR LHIE, HBV T
10°CIDs (median chimpanzee-infectious dose) ,



RIS MRS 45468 375

341

Table 1 Percentage recovery of coagulation factors and other plasma proteins in
solvent/detergent-treated or methylene blue-phototreated plasma

Coagulation factor Solvent/| df:tergent treatment * Methylene ljlue phototreatment
(%) (n = 10, mean * SD) (%) (n = 4, mean = SD)
FI NA 65.9 = 3.90
FII 90.78 + 4.06 NA
FV 84.82 + 6.90 774 = 10.20
FI 98.20 = 341 86.4 £ 4.70
I 75.66 £ 6.06 ca. 80
vWF : Ag 97.87 + 442 NA
vWEF : RiCof 90.95 + 6.06 NA
FIX 8823 + 759 ca. 80
FX 9155 = 6.11 NA
FXI 91.71 + 7.33 86.7 = 12.80
FXIl 9552 = 4,61 NA
I NA 99.5 = 850
ATII 9234 + 551 NA
C1 NA 84.1 £ 11.60
C4 NA 825 * 16.80
C1 INH NA 101.9 = 3.00
TT NA 135.8 = 840

* Plasma was treated as described in Figure 2.
T Plasma was treated as described in Figure 3.
NA : not available.
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Inc. (VITEX #1) TR X7z SD Plasma 237 A
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53,
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Table 2 Current status of virus inactivation methods or quarantine for
fresh frozen plasma in different countries

Country Method Start Availability
. . FFP
United States S/D April 1998 SD-plasma
MB, Quarantine February 1992 MB-FFP
Germany (6 month) Q-FFP
S/D 1990 SD-FFP
N Quarantine Q-FFP
France /D 1993 SD-FFP
Switzerland MB(‘4Q£2;":$1HE November 1992 %BFP;;P
United Kingdom S/D FFP
Quarantine Q-FFP
Netherlands S/D SD-FEP
Belgium S/D SD-FFP only
Quarantine FEP
Austria /D Q-FFP
SD-FFP
Norway S/D 1993 SD-FFP only
Spain Quarantine QF-‘FEIEP

S/D, solvent/detergent treatment ; MB, methylene blue phototreatment ; FFP, fresh
frozen plasma ; Q, quarantine.

Blank columns indicate unavailability of information.

Table 3 Virucidal spectrum of photochemicals

Virus inactivation
Photochemical Light
Yes No
HSV, Influenza,
- HIV, VSV, Sindbis, Poliovirus, HAV,
Methylene blue 550—700 nm SV40, Adenovirus, EMCV
M13
Merocyanine 540 400—600 nm HSV, CMX‘SI\{/TLV' L, Adenovirus
HIV, HBV, HCV,
Psoralens UVA VSV, Sindbis, M13,
¢6
Porphyrins 600—700 nm HIV, HSV-1, VSV
. - HIV, VSV, EBV,
Phthalocyanines 600—700 nm Sindbis, M13 EMCV

CMYV, cytomegalovirus ; EBV, Epstein-Barr virus ; EMCV, encephalomyocarditis virus ; {6, {6
bacteriophage ; HAV, hepatitis A virus ; HBV, hepatitis B virus ; HCV, hepatitis C virus ; HIV, human
immunodeficiency virus ; HSV, herpes simplex virus ; HTLV- I , Human T-lymphotropic virus ;
Influenza, influenza virus ; M13, M13 bacteriophage ; Sindbis, sindbis virus ; SV40, simian virus 40 ; VSV,
vesicular stomatitis virus.

TICHE SN ERBRETA VA ZEKIITIRL MBI TH B 2 L b, BEHAEOBKIR I
720 72/ F TV YFEARTDH BOLHEH MB FEE R S OBAEZ R L, £ OFFAE TS
TP BT CIEmEICEL TR 2L, F BOLZ M9 5 &, AT AIERER 7 —F
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lSiore FFP at -30°C or lower |

Thaw plasma in water bath
(27°C for 15 min)

Check for usability
(visual test) Plasma is hemolytic
or lipaemic.

YES Bags are damaged.

Add MB stock solution
(50 pM; 5.1 ml/250 ml plasma)

!

Preincubation
(mix for 1 hr at 8-12°C)

v

Illumination
(1 hr, >45,000 lux)

Y

Label, then vacuum seal into
outer plastic bag

Y

Shock freeze within 30-40 min
Store at —30°C or lower

Fig. 3 Schematic diagram of methylene blue photot-
reatment for fresh frozen plasma.
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vav)
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EiCZERF—FRAL e b.
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A7) ==V ITRETHEHE I A NVAT —H —
(HIV-1/2 Hifk, HCV Lk, HBs Hu)5, HBc Hifk,
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100 A4 GEHER 601) otk 30C CTRlf#
BT—NLT, TOT—IVIKET/SVET LA
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Regular donors

Negative for
anti HIV 1 & 2
anti HCV
HBs Ag
anti HBc
anti HTLV I & 11

Pool

. by PCR
(100 donors, ca. 60 L) Check for BI9 by

Adjust titer of antibodies
anti HAV IgG
anti HBs IgG

Add sugars and amino acids

Pasteurization
(liquid state, 60°C, 10 hrs)

:

Ultrafiltration
(FILTRON)

v

Filling
(200 mL bottle bag)

Fig.4 Schematic diagram of pasteurization for fresh
frozen plasma.

®1Z, FILTRON (10,000 dalton cassetes) % >
TS A L7214, 200 ml R MVISHEL, 3
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A% 601 IZBRE L TAEILIMEE 2 8k LT b



RIS MRS 45468 375

LD L THA.

BEE ] FIHEOIRKIZ 10% LT TH Y, 7 o8
7R, BESFICLDAFTT VT v O,
KAy T HOEHALE L BD b\, Kk
WX B A A OME I AR T — 7 12D
WTIRFEL WG W B, 32y Y-V 3
YORFETUY 27 ML, V- VTR ENTS
", Clinical Trial ¥ TfThb 7225, V=)L ® CRTS
A28 O LFBICHA S22 & T, HRp TR
Oy x 7 MIRIEORETH 225, IR H
ENLWEEIERINTwE EnZ ETHDH Dr.
Burnouf T. OENS).

I MER L]

FRIMERBEF D7 A4 VA B O EHEDOARE(L I,
NEZTE RIS (UV @ ultraviolet) % WX
T50UVEHEHWAZLENTET, NES
a ¥ KON O 72\ 600 nm LB DY E I
J¥ ¥ % dihematoporphyrin, benzoporphyrin, mer
ocyanine 540, phthalocyanine, MB 7 & @ Jt 5 J&
H e MO EAEH CREAT HIENBE L HW»
TS Twb, L L, 4HF THRILEROAE
RNAERE 2 P47 L 72 3 F Clegi USRI o R R
KR RIS 2 FEEREEhTwi
VW, JBHIKA E TTHDEE V54 ofgEl, E
& LCinvitro TREAEMET v £ 4 BWRERE TV
TA VAT TEY, EhHITHT 5 AHL
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nomethyltrimetyl psoralen, brominated psoralens
OV T L VHERIC X AT LA S h
Tw3"”, VI 1L YIZRNA $ %\ id DNA O
KA E O & N BB OLMEH] T, —&
AN O AR OBIRIC A IR AA TN D K D
WA 5. ZOIRETUVA (320~400 nm) %
BT 5Ly 7L VidBRIIEAE#HEL, VI L
VCBHi SN ANABECIZHBE O ) A
i, SIERPEERHEHBETE LAY, Lids
THEAREE 22 5.

Lin 5913, 100 FEU EOY 5L AMbEWE S
WL, oA NVAATEACRR 2 BEt LR, Hll
ILEWTH 5 S59 & UVA OMEED RS AR
T, FEHALOTRENE W L 2HE L T,

U7V KF—Hko PC (/MR @ 3~5X%
10" i) % 38 o B PR I3 E CS-3000 (Baxter
) THRIL, 11 DT FRAF v 28y ZEHAV,
35% O H CUiAE L 65% O Ii/IMKERAE i (PASITD)
D 300ml IFESE, FREBRDITANVZADH D
WIS % 73y IR L 72, KT 150 umol/!
D S59 ZAMU2%, 3]/cm® ® UVA % HSHL,
FEMICTS HERE I RIEL 72, BETashizo A
JVA1E, HIV-1, duck HBV (DHBV, HBV @€ 7V
TANR), T AN ZET - RSB 7 A L A
(BVDV : bovine viral diarrhea virus, HCV ® &
TNhVIANR) THY, MEIZOVTIERET N
B (Staphylococcus epidermidis) & fili SA5 &
(Klebsiella pneumoniae) T& 5. S-59/UVA JLEE
DO#FIL, cellfree HIV T>10“PFU (plaque-for-
ming unit) /ml, cell-associated HIV T >10**PFU
/ml, DHBV T >10% IDsy/ml, BVDV T >10*
PFU/ml TH» Y, PCHDO 7 A IV AL, $XTIC
BWTHIIEELFIC % o 72, FRIC HIV IZBWT
12 0.1 umol/I @ S5 A E 1]/cm® @ UVA HE4t
TRECAT LI ND Z L o7z —F, Ml
IZDWTIE S59/UVA B DR RIE, RET K
BB T >10°CFU (colony-forming unit), HliZA?
WT>10CFU TH 0, Z DRzl 4457 8 A
T F7HRE LD Rl 57228, BRIoH
i A3 % € 10" CFU/ml, #%# T 10" CFU/ml
DA, 5 HRERFEIIB W TS PCHIZ S
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M IR S e Do 72,

S-59/UVA RUEE AN I/ NRBERE I T3 8 % R
X501, WHERZERGFIHAH, 3HH, 5
HH, M7 HRE%IZ pH, pCO,, pO., HCO;, IfiL
/I, morphology score, Ii4E 7V 2 — 2 & K Y
FUER R, M/MRERERE, ATP B, i/ REZ
1, BB, P- kL 7 F U RBEL EOK
HFatrbh, P—t Ly F UHE (I/MUG L
DIREE) AWM %0 U C, KRB PC 2L
THBEOWMZ R LA, MoEH 2w TIXE
ErLLARBN LT =Y %R P-kL 7T
YOFRBEOBIMIE L TIE, 5 HEREETIER
WHED PC LMBETHLZ L, WIZUVA %
W L 22\ S5 mINZ2 0 oo %EER T, P-t L
7 F RBEHEICB W CIEERY RN 2R
ZEPOAEMNEERIIZ W EAURBREI N TV
5. Invitro 2B A P-tL 7 F U %BlE L in
vivo @ viability ®HBJIZHH & 22 Tld w23, i
b & N7z /MR O B 1% 0 A7 R ] A3 A 5 % &
WEENTWES, Invivo DEERE LT, 745 F
VAD S59/UVA MLEE PC 5T, #x51M/MR
O I R ORI R LB D PC & F 572 2%
DN Do 7z,

8MOP IZLb#E L T, S-59 I3~ DK A TED
¢, invitro X in vivo D I/IMEEERE 2 BHEE L 7
WE SN UVA BGE C R A 2 AL
THILNTELHTER TS LEINTWVS
A%, S59/UVAMLELL 72 PC 255 HRfRETR b
MR E U COEIRGEERE 2 IRIFT 5 2 & IR
TLUENRD DL EHESN TV,

PC ® S59/UVA WD INw 7 25 2 (Bax-
ter L) T, YV A XNV K B SB59 O BRI
AT ADHAR TN T VB, BlED 5 Wil
BEAZAE A L CHRAE$ % S59 48 S FME S o kA
ML 7 2 P EPHL 2 TIE R,

BbHUIZ

T M O & 2 MRS 57207 4 VAR
WALV ETDH 525, B TEMPILIhTHS
DM AERAN x5 S/D 3 & O° MB JEle 4 15
TH VY, PCITxF L Tid S-59/UVA MREHEAFEH
LI CHERAFZEEE RS ICH B, LA L, ik
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BHNZ OV TITARZZEBENI R RS T, SR LIZIE
SLIES M Z2ET 5 b s, N TIERF
RTHiH$ 5 FFP 122w, S/D i, MB IS
#: ] O° Quarantine (— 23 % b C 724 Bl O Rk
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