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VIRAL SAFETY OF PLASMA-DERIVED BLOOD PRODUCTS
1. Efficiency of Virus Inactivation/Elimination during Manufacturing Process
of Monoclonal Antibody-purified Freeze-Dried Coagulation
FactorVIII Concentrate (CROSS EIGHT M®)
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CROSS EIGHT M® is a monoclonal antibody-purified factor VIII concentrate produced by the
Japanese Red Cross from donated blood plasma. During its manufacture, viruses are expected to be
inactivated and eliminated by either solvent/detergent (S/D) treatment or both immunoaffinity and
anion exchange chromatography.

To validate virus inactivation/elimination during the manufacture of CROSS EIGHT M®, the
amount of virus spiked in the manufacturing materials was measured before and after treatment,
and the efficiency of virus clearance was calculated for each step. The viruses used were as follows :
sindbis virus (SIN), vesicular stomatitis virus (VSV), human immunodeficiency virus type 1 (HIV-
1), hepatitis B virus (HBV) and herpes simplex virus type 1 (HSV-1) as enveloped viruses ; and hepa-
titis A virus (HAV) and polio virus (Polio V) as non-enveloped viruses.

The result shows that enveloped viruses were effectively inactivated to below detection level af-
ter S/D treatment with logarithmic reduction values (LRVs) of 5.6in SIN, >4.4 in VSV, >5.2 in HSV-
1 and >4.9 in HIV-1. In contrast, non-enveloped viruses were not inactivated by S/D treatment. Using
the immunoaffinity chromatography process, both enveloped and non-enveloped viruses were elimi-
nated with the LRVs of >3.1 in polio V, >54 in VSV, >4.4 in SIN, 4.5 in HAV and 54 in HBV. LRVs
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with anion exchange chromatography varied among viruses, from 0 in HAV to 1.9 in Polio V, depend-

ing on the condition of the viral particles.

Key words : viral inactivation/elimination, solvent/detergent treatment, affinity column chromatog-

raphy, anion exchange chromatography, monoclonal antibody-purified factor VIII con-

centrate.
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Table 1 Screening test on individual blood donors

Pathogenic organism Marker Methods
Hepatitis B virus (HBV) surface (HBs) antigen RPHA
surface (HBs) antibody PHA
core (HBc) antibody HI
Hepatitis C virus (HCV) HCV antibody PHA or PA
Human T cell lymphotropic virus type-1(HTLV-1) HTLV-1 antibody PA
Human immunodeficiency virus type-1/2 (HIV-1/2) HIV-1/2 antibody PA

RPHA : reverse passive hemagglutination, PHA : passive hemagglutination, HI : hemagglutination inhibition, PA

: particle agglutination
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Fig.1 Manufacture process of CROSS EIGHT M®
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Table 2 Inactivation of viruses by solvent/detergent treatment in the
CROSS EIGHT M ® manufacturing process

Virus titer
. Nucleic Assay
Virus acid method | Before S/D After $/D LRV
treatment treatment
Enveloped viruses
SIN RNA TCIDso 1073 < 1017 >56
VSV RNA pfu 1074 < 1030 > 44
HIV-1 RNA TCIDso 1054 < 1005 >49
HSV-1 DNA pfu 1072 < 1020 >52
Non-enveloped viruses
Polio V RNA pfu 1048 1048 0
HAV RNA TCIDso 1053 1016 0.7

LRV : Logarithmic Reduction Value
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Fig. 2 Kinetics of virus inactivation with S/D treat-
ment in the manufacture of CROSS EIGHT M®.
10 TCIDs/m! in SIN, 10*pfu/m! in VSV and 10
pfu/ml in HSV-1 were added to cryoprecipitate-
dissolved solution, followed by addition of TNBP (0.3
%) and Octoxynol 9 (1%), and incubation of the
mixture at room temperature for the time indi-
cated. Residual infectious virus was assayed.
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Table 3 Elimination of viruses in MAb column chromatography of CROSS

EIGHT M®
. « Total virus titer
Virus Nuc.lgm Astfyd LRV
act metho Application Eluate

Enveloped viruses
SIN RNA TCIDso 1074 < 1022 >52
VSV RNA pfu 1068 < 1022 > 44
HBV DNA PCR 1095 < 1044 5.1

Non-enveloped viruses

Polio V RNA pfu 1071 < 1040 >31
HAV RNA TCIDso 1070 1030 40
PCR 10114 1069 45

LRV : Logarithmic Reduction Value

Table 4 Elimination of Polio V and HAV in anion-exchange chromatogra-

phy of CROSS EIGHT M®
Jeie . Total virus titer
Vires | Nudele | Assay LRV
act metho Application Eluate
Non-enveloped viruses

Polio V RNA pfu 1063 1044 19
HAV RNA TCIDso 1049 1053 <0
PCR 1086 1096 <0

LRV : Logarithmic Reduction Value
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Table 5 Sum of virus inactivation/removal values
during the whole manufacturing of CROSS EIGHT
M®

LRV
Process
HBV HCV HIV
S/D >52*1 > 56 *2 >49
MAbDb 51 > 52 *2 > 52 *2
Total > 103 > 108 >10.1

*1 1 HSV-1 was substituted for HBV, because HSV-1 is a
model virus of enveloped DNA.

*2 1 SIN was substituted for HCV and HIV, because SIN is
an enveloped RNA virus and recognized as a model
virus of HCV and HIV.

LRV : Logarithmic Reduction Value
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