Contents

HREREEN

013000 40020060 50

TP 134

oo gbooboboooboobgooogon . ooon 136

oo oooobooooooboospbuboooog

OOO0OD0OOD0 e ooon 148
oo UD0O0000000000 e oooo 155
I TP 161

ARTIFICIAL BLOOD

Vol. 13 No. 4 May, 2006

Ve g lo]0] g el 1 =] o1 S 134

Review] Production of Artificial Blood Using

Molecular Assembling Science........................ Shinji Takeoka 136
Original Articlé]

Virus Inactivation by Solvent / Detergent Treatment

in Hemoglobin Purification Process ............... Junya Kojima 148

Review] Development of Platelet Substitutes ............ Yosuke Okamura 155



0130 D ooogoouogogo
0000001800024 025000
0000000000000000000000000000000
000000000000000000000000000

ounnugooon
gii3bgboooboobgoboooobobobobobooboobooboon
gboooooboooboobooboobobooobooboobooboooboon
gomooboboooooboboooobbooooobobbooooobobooooon
gooobgoboon

ooy
goob |booboobo obomoooogo
oooon

alaiafialalals 0 8,000 0J 10,000

ocgguoouogn

Ut 0 bobowooooooboooooboboogo
gobobooooooboboooooon
goboogobbooobooobboooboooooo
gooooooobooon
gboboboobobobonooobobobon
gbooooood

U0 0 oboboboobooboboodg

000000000 OdDassns43s

gogobbboooobobooooooobooooboboooobobooo

oyuuugdg
ugd o 0o

gobg 8024[y00 10000011030

o0 bOobooboobobboobooboobobooon
gooon

oog 80241100 11030012000

oo bOoboooboobobboboobooboboooo
oo g o

gbog 80250100 110450

ob0d Oobooobooboboobooboboobon
oo g o

oog 80250100 180000 200 00

gbgd bOobooboobobooboobobbobilion

134 0000 Vol 13, No.4, 2005



ooouoonon

gobdoodo--gogootoogoooooooooogootd
0150-0021 000000O00O0OO1-20-4
0o0o0o0oo0oooon
0130 000000000 0000ooooag
ooooooad
0000 blood-sub-2006 @aloft-inc.com
TEL 03-5784-3414
FAX 03-5459-3439

oooooo
0160-85820 000000 0O0O35
0o0o00ooo0oooooooaao
0130 DO0O00OoOooooooon
oo0o0o0ooooon

gogoobbboooooobobobbooooooboobboooooooon
ggobobooooooobooooobooo

http://www.blood-sub.jp/

ooooooooon

ocUOouoooooongon

gododoooodooooooooooooooogoon

Ooooono

00000000000 0O000O0O00O0b0O0oO000oO00o0oO000oo0n

O00o00O0O0obOO0oOob0O0ooOooOOooboOooobooo
000O00oooboooooooon

Oo0000ooooooooisonnd
0000000000 Informationl 0000000000 OOODOOOOO

00000 Windows Wordd O O
0000000000 00013440000002800x%x 4800000000
0000 @0O0Oo0O o000 o000 moooooooong

onngag
OOoboobOobooobooboobobobdOinformatiod OO0 ODOOMMIOOOO
gboobob240@moboooboobon
gboobooboboobooboobomuoobon
goooboobobooboobuoobobooboobon

ooy
gogobobbobouogooobobobbooooooboobooooooobooo

0000 OoOoDbOO0Ovoll4No2D0OODOOODOODOOODODOOODODODOOD
gogboboboooobboooobobooooobooo

ooooooooohttp://www.blood-sub.jp/

ARTIFICIAL BLOOD Vol. 13, No.4, 2005 135



000

obl20000ooooooobooboooooooo

oot boodgoogd

Production of Artificial Blood Using Molecular Assembling Science

aooad
Shinji Takeoka

gogono

gobgzeesbogboboomoboooboobooboooboobooobbooi2zogoboobooobon
gboboobgobooobooobooboobooboobooboooboboobooboboboboboobOobOooDbo
goboboooboobooobooboobooboobooboboooboboobobobobDooboboDoobobDoOoDbo
0000000000000 o0ooOo000O000O00DO00D0000000DO00DOO0DOO00DOO00ODOO0DOO0HLVID
gobooobobooobooboboooboobooobooboobbooboobboobomoobooboooDbo
oboboooboboooboobooboobooboooboboooboboobooooboboboobDoobOobbooDbo
gobooooobooboboobooboboobooooboooobDob0bobDoobobDoobobDooboLobUD o
gbooboboboooobobobgooooobon

Abstract

This manuscript was a summary of the Presidential Lecture of the 12" Annual Meeting of the Society of Blood Substitutes,
Japan, which was held at International Conference Center, Waseda University, July 6-7™ 2005. We have been studying the
production of artificial blood] red blood cell substitutes, platelet substitutesCby utilizing the basic knowledge and application of
molecular assembling science such as interaction between hemoglobin or albumin and amphiphiles phospholipids. This
manuscript introduces 1. Production of Hemoglobin Vesiclesl HbVOas red blood cell substitutes, 2. Production of nanoparticles
O polymerized albumin, phospholipid vesiclesOObearing recognition sites as platelet substitutes, and 3. Design of intelligent
nanoparticles.

Keywords
Artificial blood, Blood substitutes, Red blood cell substitutes, Platelet substitutes, Molecular assembling science, Nanoparticles,
Hemoglobin, Albumin, Phospholipids
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Abstract

We have concentrated to develop TRM-645, as an artificial oxgen nano carrier, production method to insure safe of hemoglobin
as a raw material against viruses. So we examined to introduce two effective steps for removal/inactivation of viruses to
hemoglobin purification process. The hemoglobin as a raw material for TRM-645 is prepared from outdated human red cell
“ MO AOP” over 21 day's preservation! MO A0 P” is supplied by Japanese Red Cross Society. This product is sufficiently
assured by this society, but not adopted thoroughgoing measures for yet undetermined virus and window period. We introduce
Solvent/Detergent treatment to hemoglobin purification process in addition to nano filtration process as inactivation process
applied to enveloped viruses. Human parainfluenza virus 2 and human herpesvirus 1 were used as model viruses in the spike
test. S/D treatment was carried out using 0.3wt[ tifi n-butylCphosphaté] TNBPOand 0.2 wtd TrionX-100 with rinsed red cells.
In this case, reduction factor was reached more than 6 log within 30 minutes processing time. Furthermore we have confirmed
that S/D treatment showed no noticeable effect on the quality of hemoglobin by electrophoresis. The percentage of
methemoglobin that effect on the oxgen carrier function was less than 10 in 4 hours S/D treatment.
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Solvent/Detergent treatment, virus inactivation, hemoglobin, enveloped virus
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Table 1. Virus inactivation by S/D treatment with washed red cells and hemoglobin.

) Log10 TCID50/ml-sample )
Virus sample RF
controld sample
) . Washed Red CellsO 7.20 0 3.00 04.20
human parainfluenza virus 2 -
stroma free hemoglobind 8.00 0 3.00 05.00
) Washed Red CellsO 7.80 0 3.00 04.80
human herpesvirus 1 X
stroma free hemoglobin 8.0 03.0 05.0

RF":Virus Reduction factor(]
Processing:8.5+ 0.200 /12hO

Detergent(TritonX-100): 0.2wt%, Solvent(TNBP): 0.3wt%
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Table 2. Virus inactivation by varieties of detergent.

Tween800

HCO60U

TritonX-1000

RFO

0e6.2

0e6.2

6.2

Table 3. Reduction factor of various detergents and treating time on
virus inactivation.

A) 0.2wt% concentration of detergents

Processing: 80 900 /2h0
Virus:human herpesvirus 10
Detergent: 1.0WT%,Solvent(TNBP): 0.3wt%

Table 4. Reduction factor of lower concentration of TritonX-100 on virus

) detergent
Time (hr) 5
Tween800 HCO-600 TritonX-1000
0.50 06.20 06.20 06.20
10 06.20 06.20 06.20
2 06.0 0e6.2 06.2

Solvent(TNBP) concentration: 0.3wt%[

Virus:human herpesvirus 10

Processing:8-90 [

inactivation. B) 1.0wt% concentration of detergents
TritonX-100 concentration (wt%) ) detergent
Time (hr) )
Time (hr) 0.050 0.10 0.20 Tween800 HCO-600 TritonX-1000
o°" 4.401 5.000 6.20 0.50 06.20 06.00 06.20
0.5 3.4 5.0 06.2 10 06.20 06.00 06.20
Solvent(TNBP) concentration: 0.3wt%[] 2 0 6.0 be.2 06.2

Virus:human herpesvirus 10
Processing:8-90 O
Y0 hour signify freezing preservation at starting S/D treatment

Solvent(TNBP) concentration: 0.3wt%[]
Virus:human herpesvirus 100
Processing:8-90 [

Table 5. Extant S/D in hemoglobin purification processes.

extant amount(mg/q) percentage of extant
TNBPO TritonX-1000 TNBPO TritonX-1000
S/D treatmentO 2.6050 1.9580 1000 1000
polymeric adsorbent chromatografyd 6.9x 10°0 5.4x 10°0 0.260 0.280
100kD cross-flow filtration 1.86x 10° N.D. 0.07 N.D.

Polymeric adsorption chromatografy process was carried out for 4 hours.[]

Processing temperature ; 7-100 O
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Fig. 1. Comparison of horizontal two dimensional electrophoresis image
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Fig. 2. Change in percentage of methemoglobin on treatment with TNBP
0.3% and TritonX-100 0.2%.
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Abstract

History of platelet substitutes is shallow with few examples of research compared with red blood cells. A platelet has
complicated functions, such as tethering, rolling, adhesion, aggregation, clot retraction, and procoagulant activity. It seems to be
difficult to develop platelet substitutes having all these functions. On the other hand, the basic and important functions of
platelets are adhesion and aggregation in primary hemostasis. This can be easily understood from the bleeding diseases such as
Bernard-Soulier syndrome or Grantzmann's thrombasthenia which lacked adhesion and condensation ability.

We considered that the hemostastic effect can be expected by infusion of nanocarriers having platelet adhesion and the
aggregation ability due to the assistance of the function of the remaining platelets by infused nanocarriers. Therefore, we
designed two kinds of biocompatible nanocarriers such as phospholipid vesicles and polymerized albumin particles carrying
recombinant GPIO , GPla/lla and fibrinogen y -chain dodecapeptidé] H120in order to provide recognition ability for vascular
injury.

Keywords
platelet substitute, phospholipid vesicles, polymerized albumin particles, rGPI , rGPla/lla, fibrinogen y -chain dodecapeptide
0 H12[) hemostasis
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Fig. 1. Design of Platelet substitutes.
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Fig. 4. Effect of the administration of polymerized albumin particles
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Table 1. PAC-1 binding and P-selectin expression to platelets in the
presence of H12-conjugated latex beads.

PAC-1 binding 0 OO P-selectin expression) %0
Stirring timé& minO O 00 100 o0 100
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H12-latex beadsd 0.47+ 0.20 1.49+ 0.26 0.53+ 0.04 0.75+ 0.23
55.1+ 6.1 00 31.6+ 6.9 200
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