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Large-scale Production of Mature Enucleated Red Blood Cells
and Mature Platelets from Cord Blood Stem Cells:
Looking Forward to Development of New Transfusion Products

ob ooobo oogboo oboob bobo

Takuya Matsunaga, Akihito Fujimi, Ikuta Tanaka, Yoshiro Niitsu
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Abstract

Keeping the aim of developing a new blood transfusion product in mind, we succeeded in producing a large number of
denuclearized mature red blood cells and platelets in vitro. We accomplished this by amplifying umbilical cord blood-derived
hematopoietic stem cell§] CD34 positive cells(Jto a large number by co-culture with human telomerase catalytic subunit] hTERTO
gene-introduced human bone marrow stromal cells that we had previously established, and further culturing them to induce
differentiation. This paper describes the limitations of the relevant studies by other researchers, and the results and challenges

of our research.

Keywords

hTERT stroma, Cord blood, CD34" cells, Red blood cells, Platelets

gooooog
obobobobooooooooooobobobooboon
goobooooooobooboobooboboboooboooboo
gooboooooooboobobobobobooooboooboo
goo0o0oo0o0oo0oobooboobobobooooboooboo
00000000000 000ooooooooo®0ooo
gooboooooooboobobobobobooooboooboo
goobooooooobooboboobobgoboooooboooboo
goobogoooooobooboboobobgobooooboooo
gooboooooobobooboboboboboooboooo
goobooooooboboobobobobobooooboooboo
goo0ooo0o0o0o0oobooboobobobooooboooboo
oobDOoooooogoooOinviroDOOODOOOODDOO

gobooboooboboobobooboobboobooobo

oooooooooad
0.0000cCcb34000n0dOinviroDODODODOOOOODO
dodooooooooooooo
Neildez-Nguyen >0 020020 0 0000 0OCD340 000
gooooobbbbuoduooouobobbbbbouoooo
NOD/sCIDO OO ODO0O0O0OoDOoDOoOoooooooooon
O0000ooo00o0ooooo0ooooooooooooo
000000000000000000o0ooooooooooo
OO0O00oOogOg* three-step serum free culture system” [0
00000000 bOo0o0oDbOo0o0obOoOOo0noOoday 0-70
000000CD340 0000 FIt3-LigandO FLTI Stem cell

JO00000 ODODO 0O0000D0O060-8543 00000 O0OLI00160 00 Fourth Department of Internal Medicine, Sapporo Medical
University, School of Medicine, Minami 1-jo Nishil6, Chuou-ku, Sapporo-shi, Hokkaido 060-8543, Japan.

0000 200800019000000 2008000120

162

0000 Vol 16, No.3, 2008



factord SCFI] ThrombopoietinD TPOO O DO OOOOOO
000000000000 0day 8400000000000
000000 0O0OSCFO Erythropoietind EPOLD Insulin like
growth factor-10 IGF-10 000000000 DOOOOOOO
0000000 00o000o0oO0dn0Dday 1521000000
00000oooooObOoOO0o0o0oOooOoEeEPOOIGF1O00000O
00000000oooooooooddday 17000 O 200
00000000 Table 1.00000000Oday 70000
go700000000day 1000000000000 0O93-
YoODOOoODUOOoDOOoOoODay 170000000D0O0OO
400000000003 OoDooOoOOoOoOoUOoUooooo
goooobbobbbbbboooododooouooga
oooooooboobbooooooo0oooooogoog
g00o0oOpoUooOocexXxcr4Uoooooooooooo
00000000Oday 7000006000day 1000000
LofdfddddocXCrR4OOD OO oooooooooooo
0o0o0o0ooooooo0oBRU-EDDODODOODOOOOOOOO
g000o00ooU00o0oU0ooUDOUODbay 10000000
00000D0000CFU-EDODOO09200000day 14000
gooooooocrUGMOOOOODOODODOODDOOO
0000000000000 0o0oO0OOHPAOHDFOOOOOO
00000oooodU0OdHb swittchOOOOOOOOOOOO
goooooobbobboboooddooooogooga
Oooooooobooboboooooooddoooogoooog
00ooooooooooooo

Table 1L O0OO0D0O0O0OO0DOOOODOOOODODOO

. rEmE R - ik
BEE  gmE WEORE AFO-<ORE TROR HFHA g
1. Neildez-Nguyen 5 i i3 3 FREFEK & 2)
207715 LRE
2. Giarratana [ 3 B pidiii23 i I 3)
19673 1% ERE
3. Miharada ] = i3 ik I 6)
RS LRA%E
4. K4 i I 5 A FRIIER i I 14)

350 1% LRA%E

gobbooooooboooooooobooooooooboooo
gooooooooooODOOOOO0OO0O00000NOD/sSCID
gooooobooooooooooobooobooooooooo
goooobooobooooooooooboboooooooog
00o0Ob0OFrACSOOOOOOOOOOOOOODOOOO
obooboboboobooboooooooobooboooooooo
gooboboboooooooooooooboooboooooo
gboooodooooosobobooobooboobouobooog
gbo0o0oozso0boooooooooooocooooooonoo
o0oooo0o0ooooooDoooO0OooOday odO960
goooobooobooooooooooboboooooooog

ARTIFICIAL BLOOD Vol. 16, No.3, 2008

FACSOOOOOOOOOOOHbA/FOOOOOODOODODO
Oo0O000ooooo0ooDoooO0dOdHdDb switchOOOO
oobodooooobooboodoooooboooooooon
coboboooooobooOobooboOoooOoobOoOoboboOooon
ooooooooon
oboobooooooooobooooooooooooooo
Oo000oo0o00ooUooooooouoooooox 000
cb340bobOOoOoboiloooooooboOonooooboonbonon
O000oOx1o°00o0000oooooooooooooooo
Ox10*000000000000000O0DO000O0000
cobobooooooboOobooboobooobooboboOooon
oooooooboocoooo
gooooooooooooooooooooooooon
cobbodooooobooOoboboooooobooOoboboOooon
oobooooooboooboobooooOooboOoboboOooon
OO0oO0ooOooooDoOooOoNoD/sCiIDODODOOOOOO
oobodoooooboooodoooooobooobooooon
coooooooboooboooobooOoOoooboOooon

0.0000cCcba400opoooooooooooooooa
OO0OO0InviroOOOOOOOOOOOOOOOOOOODO
gooooo

0 O O Neildez-NguyenO >0 0 0 0 0O O O Giarratanald * 0 O
O0oooooooooooooooooooooooooo
OO00o0o0o0oooooooocecb4d0pooooooooo
oo oooooboboon

O0oo0Dooog* three-step serum free culture system” [
O000000oooooo0o0oooooo0OOUdday 0-80
OO0O0DO0OCD340 0000 Stem cell factord SCFOO
Interleukin-30 IL-3[J Erythropoietind EPOO 00 00O OO
00000000 DOO0O00D0D0OOday 911000000000
oooooooooepO00OdOO0OOOOOOODODOOO
goooMsSsS5000ooooooooooooooooog
0000000000000 0000000Oday 12-210 0
Oo00o0oo00ooo00oooOooooooooooooooo
MsS-500 0000000000000 0O0O0OOOoOooooo
gdooooooooo

Day 1500 0000CD340 000040 ooooon
Day 800 0009%98I 000000 0O0O0O0O0OCODODODOOO
O000000ooOo00ooOoOU0O0oooUoOoooooooooo
000000000000 0Oday 1100-000day 150 65-
U000 0Day 15000000000 OO9UIDODOOO
O0O0O0OO0O0OO0ODay 1500day 18000 000O0ODOOODOOO
0000000 ODay 1800 00009010000 000O0O0O
000000000 Confocal microscopyD DO 000000
O000000" cup-shaped” OO0 O 0O0ODOO0OO" biconcave”
0000000000000 000DOBFU-ED CFU-ED
CFUGMOODOOday 8-110 000000000000 MS-50
O00000opooooo0o0oooooDODnOasM-560 SV-

163



5600 00000000000OBSK-10MSKOPT-670000
godddddooooooooooooo

OOOODCOOUOOUOHBA/FOODODODODODODOOHb switch
0o0o0ooooooooooooOoUooooooDpoooo
0 glucose-6-phosphate dehydrogenased G6PDO O 0O O
pyruvate kinaseOPKO O OO OO ODOODOOOOOODOOO
00o0ooooooooooooOoooooooopoooo
O000D000000D0ektacytometryD OO OO OOOO0O
gooooooobobbobbooooooodoooooga
0o0o0ooooooooooooOodoooooopoooo
O0000o0o0oooooOopooOoNoOD/sCIDOODDOODOD
goooobbobbobbobboobooooooooouogga
ooooooooooooooooNOoD/sciDOOoononO
0oooooooooooooooog

00o0000ooooooooooooooooooooo
JooodooOx1000Ccb40000o00do000000d
98x 10”0 0000000000000 OOOO4900000
00000000o0ooooooouUTable 1.0

goooooooboboooooooMssSO0o0oood
ooooooooobbobbooooooodooooooga
ooooooooooooMss00oooooooooooo
oooooooooooo

O.00o0ocb3a4pooooooooooooooooon
goooooOo0OiinvitroODOOOOOQOOOOODOODODO
pgoodddoooooogo

O0000OnviveDOOOODOODOODOOOOOOOOooono
ooooooo0oooooooOobboOooooooooooo
000000000 Giarratanal 00000000000
gooooooobobbobbooooooodoooooga
000000000000 00000000Miharadal "0 O
O00O0O0C0O0OCOfeederd DO0O0D0OOODOOOOOCOO
gooooobocecb3dooooobooboobooonod
oonofdoooooooooon

O00O0000" four-passage culture protocol” DO OO0
000000000 0ODOOODOpassage I0day 0-600000
00 CD340 0 00O O SCFO EPODO IL-30 Vascular endothelial
growth factord VEGFO O O O Insulin-like growth factor-I1

OIGFNIOO0000OCOC00DOO00oDOOoO0onDVEGRFD OO IGF-
HNooooooooooooceb3400u00ovVEGFO OO-O
O00IGFID 000000000 obooDoobooooo
Passage 1100 day 7-100 O O O passage 10 day 11-160 0 0 O
OO0000D0OD0O passage 1000 passage OO OOOOOO
OO000O0OSCFOEPOOIDOODDOOODO O Passage 1110
O000Oday 1600000000 0O 870 O Glycophorin-A O O
780 0Rh-DOOO20000000000MCODOODOODOO
000D 0O0O0O0O0OPassage IVO day 17-200 0 O @ enucleation
medium” OO0 Opassage OO ODOOOOOOOODOOO
O Enucleation medium” O O O O O mannitold adenined O

164

0 phosphatel MAPO [0 0 0 00O OO O Plasmanate[11 0 O O
0000000000000 000400 mifepristoned 000
O0O0O00OMAPOOOOODOOOOOODOOPlasmanate
O0O000D0viabilityDOOOOOOOQOUOOOOOOOOOO
goooooooooobbobbbbbbobuobooooog
Oo0ooodoooooo0ooo0™modoDoooooon
enucleation medium” 0O mifepristone0 000 O00O00O0ODO
PlasmanateD D 0 0000000000 OOOODOOODOO
oo oooboboboboboboon
O0OOOOpassage IVOOOOOday 200000000000
08000000000 DODDY40 O Glycophorin-AD OO
O 0ORN-DOD D200 000000000000
ooooooooobobobobobbboboooooooogo
O00000OOx10°00CDh3400000002000000
3ex 0”0 0000000000000 D00OO00O1800OO0
0000000000000 00000dTable 117
O0000ooooOoOO0OOdOfeeder 000000 O0O0OOOO
gooUooooooUoUooooooomiooooooooo
0oo0oooDoooDo1soooooooooooooo,oin
mifepristone0 0D 0 0000000000 DOODOOOOOOOO
gooooooo

gooooboboobbobbobboboboobonooo
gcb34U oo oooooooooooooooo
O00o00oDoooDoO00oooUoDoooDooOooooouDo
goodd

gooooooobobobbboooooooobooooo
human telomerase catalytic subunitO hTERTO O OO O D OO
Oo0oo0oDooooooooouoDoooooooooooDo
O000000ooooooooooooz03000000 %
O00000O0OhTERTOODOOODODOOOOOONKTERTOO
O00000Do0Do0o0ooooDoooooooooooDo
goboobbooobboobbuooobbooobbooon
0000000 0O0o0oooooOooDbOo1Mooooooon
00000ooooouooooooooo*o0ooooooon
O00o0opooooooooooDoooooOooooooDo
O0O000invitroDOODODOOOODDODOOOODODOOO
“ Three phase culture system” 00000 ™0

000000Oday 0-140000000CD340 0000 SCFO
TPOOOOFLOODOOWKTERTODODOODOOODOOODODOO
00000000000 00o0o0o000Oday 15-2800 00
00000000 0oDo00oo00oDooooooooouoo
00000000000 d0Odiferric human transferrind SCFO
IL3000EPOOOOODOONTERTOODOODOOOOODOD
doooooooooooooobobobobobooooooog
Ooooooocb4000o0ooooooooooooon
0000000000000 O0RTERTOODOODOOODOOO
0000000o0oo0o0oo0onnGeGM-CSFO M-CSFO 1L-30
SCFOOODOO0OO0O010000000000day 15-24(11 Day 240

0000 Vol 16, No.3, 2008



O0000o0oo0oo0oDooooooooooooodnMACS
CD14 Micro Beads Miltenyi BiotecO OO OO OO OODOO
00000000000 00ooooDooooooooooo
O000oo00DoooooooooooooooooooooDo
O00OOHashimotoU O OO ™OOODOODODODOODOOOOO
0000000000 OoOoABOOOM-CSFOOODODODOO
00000000000 0day 2528000 00000000
0000000000000 Oday 29-340 00000000
doooooboooooooooooboooooooood
deionized BSA,0 O ABO O O diferric human transferrind
EPOOM-CSFODOODODODODODODOOday 25000
godooooobooobuoooboobooooboooooao
Ododooooooooooooboooooooboooooao
0000000000 ooooooooooo0oooooooon
O0ooooo3ooooooooooooooooooon
O00000D00000Oday 35380 000000000000
00000000 Miharadad®O“ enucleation medium” O
OO0000mifepristone0 000 0000000O0040000
goooooooooooooon
Jo0000o0ODo0oO0ooecp400nooooooooonoa
09go0 104000 00 0000O0OFIg. LD ODODODOODO
00001 oooooooooooooooooooon
JdddddddddddooOooOoOoOododceM-CsFO M-
CSFOIL-300SCFO 0D OOOOoooOysoboonoooon
O00000DooooooDooDooooooooDoooDo
OJeEpO0 000000000000 0OO0OOOOOOOOOO
Jdddooooooooobooobobooboooooooa
O000000000o0ooDoDooDoo3000o0oooon
O0oooooeldDoOOooOoOOo3vWOOoO0Ooooon
doodoooomoboboboboboboboobooboa
O000Ox10°00CD3400000000006.0x 10*0000
O00000Do0oo0o00oDoooDoooooooooooDo
gododooodbboooubooooobooobbooooood
ogodoooooooooooooooooooooooog

__ Cord blood CD34* cells
Day 0 5x 106 cells
1st phase
v %Y 7
—Day 14 10,400-folds amplification P a® R o.“
¥ 52 x101 cells Ll T
s o ® l.‘ﬁ%

N

2nd phase

B o
Macrophages Erythroblasts pz‘:‘}j* _;b'fﬁ 2
—Day 28| 75.2-folds amplification 112.5-folds amplification “4".1- o/ ?' J
3.9 x 1012 cells 59 x 1012 cells [Beps & 2.5
.38 S oA
3L Ve
3rd phase \ / =
Erythroblasts + RBC R ORER
— Day 34 3.1-folds amplification P e .
1.8 x 101 cells °8 o % :Q-:\
4th phase \v - i

RBC
0.97-folds amplification after passage
through a deleukocyting filter
1.76 x 103 cells

L Day 38

Fig. 1. The yield of red blood cell$] RBC[by four-phase culture system.

ARTIFICIAL BLOOD Vol. 16, No.3, 2008

000000oooooooooooooooooooooon
O000D0O0D0O0OHDA/FODOODOODOODOOTSK gel G7 HSi
00O 00O Tosoh corporationd Tokyod JapanO0 OO OO OO0
Oo00oooooUoOooodHPLCOOODUOOODOOOOOO
HbOOOODOe6l0nmOODOODODODODOODOODOODOOHD
000000000 Hemox-Analyzer Technical Consulting
Service Medical Products DivisionOJ Southampton PAO O
O0000DOO0ODOoONOD/SCIDODODOODOUODOOD
000000000000 Jackson Laboratoryl Bar Harbor(d
MEOOOODOOOG6-10000NOD/LtSz-scid/scid
ONOD/SCIDOU00ID0DODU0ODOOUOUooDoooooo
0000000000CL2MDP-liposomed 00000000
Joooooooboooooooooooobobobooobooo
OoO0oO0oooscyDoooopooooooooooooooo
O000015x 10°00Ch40 0 0000oooooooon
00000D0OocCcb340000n0oo0noOddnday 280000
OOoOoO0OoOooNOD/sCIDOOODO0OODOOODOOoOOoOn
oo0oooooooooooooooUooooooooooo
gooooooobobbobbbbbbobooooooogo
oooooooooOD0ODOOGlycophorin-AO GPAO O OO
vital nucleic acid dye LDS-7510LDSOO000000ODOODO
OGPADUUDDOOOODDOOOOLDSDOOOmOOOOn
000D000o0o0DoDoogooooOoNoOD/scibOOnDnonOd
0o0o0ooooooooooboobboobooooooogo
OO0000Fig 2000000000 DOOOOODOOOO

1+

0.5

Percentage of
Human RBC

=]

=0
=1
—
1

0.54

Human RBC

Percentage of

o
=1

—
1

0.5+

Percentage of
Human RBC

16 24 48 72 96 120 144 168

Hours post injection

Fig. 2. In vivo clearance of cord blood] CBderived RBC in NOD/SCID
mice. The percentage of human RBC in the peripheral blood of
NOD/SCID mice injected with RBC derived from CB CD34" cells

0i0 healthy adult human peripheral bloodJ iiJ and human
erythroblasts obtained on day 28 of the second-phasél iiil] Data
shown are mean £ SD of three mice and are representative of
three experiments.

165



ooooooooooooooooooooooooooog
ooooon

000D0o00ooo0oDoooooooooooooooon
0000000000000 0000O0O0D0000DO10000
00000000 Miharadad "0 00 00" enucleation
medium” 000 O 0O mifepristone0 00000000000
000000000000 00MmOoOnodmifepristoned O
gopoooooooooooooooooooooooog
Jdddoooooooooooooo®*™oooog* four
phase culture system” 0000000 0OOODODOOOOOO
O000O0Ox10°Ch340 0000000000 0nL7ex 108
0000000000 oo0o00ooooOoOodonOTable 1.0
Oo00000000bO00oboOoooOossooooooooa
ooooo

ooooooooon
0.000000000000CD34000000 in vitroO O
oooooooooooooo
ZauliD®OOoTPOODODUOOODOOOODOOOODOOOO
OOinvirocDOODODOOOODOOODODOOODOODOOOODOO
000oo000oo00ooUuoDoooooooooooooog
oJooooooooooooooouoozox 100000
goobdddooooilelooooooooooobooboon
00000000o0oo0ooOdoooGuerrierod® 00000
CD340 000 O TPOO Stromal-derived factor-Io0 0O 0 00O
goodobooboobobooboobouoobooboooo
Oo0000oo00obObo0oOoooeb3400o0ooooniizg
0000ooo0000oooD0oooooDooooooDoooooog

g.0odbooobooboobooboobooboooo
gcb3a4uoooooooooooonoooooooog
0000000000000 ooo0o0ooUoooooooo
gooddoooooo

OO0*o0OoOoOonERTOODOOOOOO0OO0OOOO0OO0OO0O0O
O0o00oooooooooooooooooooTPOOOO
000000ooo00o0o0ooo0ooooooooooon
00" three phase culture system” 000000

000000000 oO0o00bObOOo0o0oobOOoOoonoday o-
140000000CDb3400000SCFOTPOOOFLOOOO
OhTERTODODODOODOODOOOOOOOOOOOOOOOoOO
0000000 Oday 152800 0000000000000
00o000o0oooO00o0UoooO0o0ooooooOooooo
O0000SCFOTPOOFLOODOIL-110000OONTERTO
0000000000000 000000day 29-33000
0000000bOD0OO0o0oO0oOoOoOoOoDboOoigsCcrFoOTPOO
FLOIL-110 00 000 SCFO TPOUO FLO IL-110 FGF-40
SDF-0 0000000000000 0000O00oo0ooog
ogoooooooobobobboooooodoooooogad
oooooooooooooo®*oomiooooo,o20

166

5_
e Day 3 Day 5 Day 7
% 4
: T
& 37
S
=}
52
g TT
g 1
-]
=
Sl
5517713 T2 1212 121212
A R
s & & $ & 8 § & ¢
S § ¢ s §§ g § §

Fig. 3. Generation of plateletd] PLTOfrom megakaryocytes with two
different cytokine combination in the presence or absence of
hTERT stroma or HUVEC. After 14 days of second phase culture,
we transferred the unseparated cells to culture in which we used
the cytokine SCF/TPO/FL/IL-110 10 or SCF/TPO/FL/
IL-11/FGF-4/SDF-100 20without hTERT stromd® Liquid”[J with
hTERT stromd? hTERT” Oor with IL-13 pretreated HUVEC
O HUVEC”Oand cultivated for another 7 days to generate PLT
0 Third phase culturel] since it was previously reported that when
megakaryocytes are cocultured with bone marrow endothelial
cells, they efficiently release PLT into culture medium. We
analyzed the PLT-sized fragments released to the culture
supernatant on days 3, 5, and 7 by FACS and identified cord
blood derived-PLT.

hTERTOOOODODOOOOO0O03000oooooooooo
HUVECO OUODOOOODODOOoDOooooooobooooooo
Joooooooooooobobobbobboboooooog
0000000000000 0O00OUUUUOdFg 3mMmon
0000000000000 0D0D0OOO100g0 10000 pellet
000o000DDoDo0ooDooooOl,880g00000 pelletd
JoooooopPBSOOOODODODODOMMIOODDODOORACS
O00000o0oo0oU0OoOoooOoOFrFACSOODOOOOOOO
OoooooooogoocChiDOOO®™ooooooooon
00O 00O log scalell FSC/SCCO dot plot pattern0 0O O O
O00OO0O0" DooopoOoOorITCOOOOOCD410 00O
000000D00DO0OFLLO histogramO pattern0 00000
gogocp4ioogooooooooooooooooooo
doooooooooooooobobobbobooooooog
0000000000 0oOoO0choeiDODOO®™oOOoOoO
Sepharose2BO 0000 0O dgel filtrationD OO O OO OOOO

ogoooooooboobobobobboboboooooooogo
OO0DOO0OADPOOOODOOP-selectind O O GPIb-111al O O
O00O0UO0OO0OUOFACSODOUOODOOUODOUODOODOODO
O00000OTerasaki plate0 OO0 O O0ADPOODOOODOODOO
doooooooooooooobobobbobooooooog
O0O0OoOoOgGPIb-MlaDOOO0DO0DO0ODOOOODOOOOOO
oooo

00000000000 O0oHLADOOODOOKTERTOODOO
OO000OOO0OOFACSOOOOOOOOO

0000 Vol 16, No.3, 2008



gobbooooooobooooooooboooooooobooon
O000x10°CD34'0 0000000 1.26x 10*-1.68x 10*0
goboooooooooobobobodobobooooooon
gooobobooooboooboobooboobOobooes-s40n
oboooooobooboboboboooboooboobOooD O
oooooobooooooobooobbooooooDbooDo
gooooobooboodooooobbooboooooooDn
ooooooooooooooboADPOOOOOOOPODOO
OO0O0o0O0O0Onb-mMad0ooooooooooooooon
Oo0OOOOO0OO0OO0OOooo0ooboonoooooo00hnTeERTOO
goooboooboobOoboooooruvECODOOOOOOO
oooboooooooooobooooo

goooon
goboooooooooooooobooooooooboooon
O00O00oooooooooeESODO™pDOoOOOOOOODOO
goooooboobooooooobooooooooonon
goipSOO0O*00000OO00O0O0ODOOO0OODOOOOOO
goboooobooobooooobooobbooboooooboooDo
oooooobooooooobooobboooooooboooDo
cb4iooooooboobooboobooooooooooonoa
ooooooooooooooooooooooomioon
oooooOoioooooodoooooooooooo.ooon
Ooooooobooooooo

g

oobooooooobooooooooboooooooobooon
gobooooboobooooooobooboooooooDn
oooooooooog

ooog

0. Tozum TF, Demiralp B. Platelet-rich plasma: A promising
innovation in dentistry. J Can Dent Assoc 2003;69:664.

0. Neildez-Nguyen TM, Wajcman H, Marden MC, Bensidhoum
M, Moncollin V, Giarratana MC, Kobari L, Thierry D,
Douay L. Human erythroid cells produced ex vivo at large
scale differentiate into red blood cells in vivo. Nat
Biotechnol 2002;20:467-472.

0. Giarratana MC, Kobari L, Lapillonne H, Chalmers D, Kiger
L, Cynober T, Marden MC, Wajcman H, Douay L. EXx
vivo generation of fully mature human red blood cells
from hematopoietic stem cells. Nat Biotechnol 2005;23:69-
74.

0. lavarone A, King ER, Dai XM, Leone G, Stanley ER,
Lasorella A. Retinoblastoma promotes definitive
erythropoiesis by representing 1d2 in fetal liver
macrophages. Nature 2004;432:1040-1045.

0. Kawane K, Fukuyama H, Kondoh G, Takeda J, Ohsawa Y,
Uchiyama Y, Nagata S. Requirement of DNase Il for

ARTIFICIAL BLOOD Vol. 16, No.3, 2008

0.

10.

11.

12.

13.

14.

definitive erythropoiesis in the mouse fetal liver. Science
2001;292:1546-1549.

Miharada K, Hiroyama T, Sudo K, Nagasawa T,
Nakamura Y. Efficient enucleation of erythroblasts
differentiated in vitro from hematopoietic stem and
progenitor cells. Nat Biotechnol 2006;24:1255-1256.

. Kolbus A, Blazquez-Domingo M, Carotta S, Bakker W,

Luedemann S, von Lindern M, Steinlein P, Beug H.
Cooperative signaling between cytokine receptors and the
glucocorticoid receptor in the expansion of erythroid
progenitors: molecular analysis by expression profiling.
Cooperative signaling between cytokine receptors and the
glucocorticoid receptor in the expansion of erythroid
progenitors: molecular analysis by expression profiling.
Blood 2003;102:3136-3146.

. Kawano Y, Kobune M, Yamaguchi M, Nakamura K, Ito Y,

Sasaki K, Takahashi S, Nakamura T, Chiba H, Sato T,
Matsunaga T, Azuma H, Ikebuchi K, Ikeda H, Kato J,
Niitsu Y, Hamada H. Ex vivo expansion of human
umbilical cord hematopoietic progenitor cells using a
coculture system with human telomerase catalytic subunit
O hTERTOtransfected human stromal cells. Blood
2003;101:532-540.

. Shintani N, Kohgo Y, Kato J, Kondo H, Fujikawa K,

Miyazaki E, Niitsu Y. Expression and extracellular
release of transferrin receptors during peripheral
erythroid progenitor cell differentiation in liquid culture.
Blood 1994;83:1209-1215.

Fujimi A, Matsunaga T, Kobune M, Kawano Y, Nagaya T,
Tanaka I, lyama S, Hayashi T, Sato T, Miyanishi K,
Sagawa T, Sato Y, Takimoto R, Takayama T, Kato J, Gasa
S, Sakai H, Tsuchida E, lkebuchi K, Hamada H, Niitsu Y.
Ex vivo large-scale generation of human red blood cells
from cord blood CD34" cells by co-culturing with
macrophages. Int J Hematol 2008;87:339-350.

Hashimoto S, Yamada M, Motoyoshi K, Akagawa KS.
Enhancement of macrophage colony-stimulating factor-
induced growth and differentiation of human monocytes
by interleukin-10. Blood 1997;89:315-321.

Zauli G, Vitale M, Falcieri E, Gibellini D, Bassini A,
Celeghini C, Columbaro M, Capitani S. In vitro senescence
and apoptotic cell death of human megakaryocytes. Blood
1997;90:2234-2243.

Guerriero R, Mattia G, Testa U, Chelucci C, Macioce G,
Casella I, Samoggia P, Peschle C, Hassan HJ. Stromal cell-
derived factor lalpha increases polyploidization of
megakaryocytes generated by human hematopoietic
progenitor cells. Blood 2001;,97:2587-2595.

Matsunaga T, Tanaka |, Kobune M, Kawano Y, Tanaka M,

167



15.

16.

17.

168

Kuribayashi K, lyama S, Sato T, Sato Y, Takimoto R,
Takayama T, Kato J, Ninomiya T, Hamada H, Niitsu Y.
Ex vivo large-scale generation of human platelets from
cord blood CD34" cells. Stem Cells 2006;24:2877-2887.
Hamada T, Mohle R, Hesselgesser J, Hoxie J, Nachman
RL, Moore MA, Rafii S. Transendothelial migration of
megakaryocytes in response to stromal cell-derived factor
10 SDF-10enhances platelet formation. J Exp Med
1998;188:539-548.

Choi ES, Nichol JL, Hokom MM, Hornkohl AC, Hunt P.
Platelets generated in vitro from proplatelet-displaying
human megakaryocytes are functional. Blood 1995;85:402-
413.

Hiroyama T, Miharada K, Sudo K, Danjo I, Aoki N,
Nakamura Y. Establishment of mouse embryonic stem
cell-derived erythroid progenitor cell lines able to produce

18.

19.

20.

functional red blood cells. PloS ONE 2008;3:e1544

Eto K, Murphy R, Kerrigan SW, Bertoni A, Stuhlmann H,
Nakano T, Leavitt AD, Shattil SJ. Megakaryocytes
derived from embryonic stem cells implicate CalDAG-
GEFI in integrin signaling. Proc Natl Acad Sci USA
2002;99:12819-12824.

Fujimonto TT, Kohata S, Suzuki H, Miyazaki H, Fujimura
K. Production of functional platelets by differentiated
embryonic steni] ESCcells in vitro. Blood 2003;102:4044-
4051.

Hanna J, Werning M, Markoulaki S, Sun CW, Meissner A,
Cassady JP, Beard C, Brambrink T, Wu LC, Townes TM,
Jaenisch R. Treatment of sickle cell anemia mouse model
with iPS cells generated from autologous skin. Science
2007;318:1920-1923.

0000 Vol 16, No.3, 2008



goooaoo

Journal of Applied Physiology 2007 Jul;108 1[128-38.

Oo0o0ooooboboboboboubgboubgn
JodbdbodbotdbtdbodbogpPETUOOODOOOOON

Cerebral Oxygen Delivery by Liposome-encapsulated Hemoglobin:
A Positron-emission Tomographic Evaluation in a Rat Model of
Hemorrhagic Shock

Awasthi V, Yee SH, Jerabek P, Goins B, Phillips WT.
Department of Radiology, University of Texas Health Science Center at San Antonio,
San Antonio, Texas, USA.

goooodg oog
Keitaro Sou

gooooono
0o0oDo0ooodHbOODODODOOO0ODOOOODODOOODOO
o0ooo0ooooooooooooooooooooooo
O000o00ooUoooUoooOoodWbOOOOOUODOOO
oo obobobobbobbooboo
HbOOOODOOOOODODDOOOOO Osynthetic erythrocytes
00019770 000000019800 900 00 00O0O0O0O0OO
0 0O 0O O Naval Research LaboratoryD OO0 OO0 OQOOODOO
0000000000000 0D00OONaval Research Laboratory
O0000D0O0ODDOOLiposome-encapsulated hemoglobin
OLEHOOOOOOOOODOOUOOOOoOoOoooooooo
bbb otboobuobuoobuobbouobow.T,
Phillips0 Dept. of Radiology, University of Texas Health
Science Center, San AntonicD 0000000 O0OO0OOOO0O
0 0019880 O O O Naval Research Laboratory LEHO O O
O0O00O0O0ODAS RudolphOD O OO OOOOOOOODOODOO
LD 000D oooog
O0000oooooooooHPODOOOOoOOoOOHPODOOOO
0000000 OO0oOooooooo-9Mooooooooon
OOLEHOOOOODOODOODOODOOODOOODOOOOO0OO0O*0LEH
00 00 O distearoyl phosphatidylcholined cholesterol
dimyristoyl phosphatidylglyceroldJa -tocopherol 50:38:10:2, O
0odooooooooboooboDbbDbsood700nmiddd
O0O0Obovine HObO OO HbOOOODODOOOOOOODODOOO
O0OO0OLEHOOOOOODO?2000 000250 top-load in
rabbits0 0000 0000000000000 OOOOO0O

O000ooooo*™*™0ooo00oooooooooooo
goooooooooobobobbobbobooooooogo
O000O0O0oo0ooO0oO0ooDoDOoOoogoOodimyristoyl
phosphatidylglycerolD OO0 0000000 oooog™™
goooobbbobbbbbbbboboooooooogo
JLEHODOODOOooooooooouoouoouoooouoooo
OOO0O0ODOPEGMI0 molOOODOOOOODOOOOOODO
O000<200 nmUOOHBOOOOOLEHOOODOOOOODO
0065000250 top-load in rabbitsO 0000000000
0000000000000 0oo00oo0o0OdddbOO
000000000000 U0OoO0ooOooOoHbODOUOOOO
dooooooopPeGUUOOODOOOODDDODODOOOO
000D00O00oPEGOOODOOODOOODODOOODOHD
O0o00o00oooooooooooooooooooooon
OCOOLEHOOOOOPEGUOOUOOOOOOOOUODOHDLDO
goooooooooobobobbobbobooooooogo
dooooooooooobobobobboobooooooogg
OO0O0HbOOHb/LipidsOD O O001000000OHbBOODO
l2g/dLO 00 0000000000000 OOOHDOOO
O0g/dLOO0OD0OD0O0O0D0O0O00OLEHOODDODOODOO
Oo00o0oo00ooo0OoooOooooooooooooooo
Naval Research Laboratory0O LEHO DO OODODOOODOOODO
gooooooobobbbobbbobbobooooooogo
JoddddddddddLtEHD OO0 oogogg
O00O0000U0U0LEHODODO0O0ooooooooooooo
OO000000OHbOODOUODOOODOOOODOOODOOOD

goboo0oobDbo0oobbo0oDbObo0obDbO1e98sss 000000000341

o000 200800031000000 200800000

ARTIFICIAL BLOOD Vol. 16, No.3, 2008

169



ooooo
gooooooooobobobobbbbbbbboboooooo
o0oo0pooUoooOoooooooOodbOODooooOoO
ooo0oO0odHPODOOOOO0OODOOO0OO0ODOO0OO0™MmOOOQ
oo0oooooWbOODODOOOO0OO0ODOOO0ODOOOODODOO
0000o00ooo0oooOodHbODOO>35g/dLO OO OODOO
0oo0o00o0o*™mo0L0000000D000U000ULEHD O
000000000oOoHbOODO0OODOOUOOODOOHBODO
goooooobobobbobbooooooodoooooga
oo0ooooooooooooooOogdoooooopoooo
0o0o0ooooooooooooodooooooDpoooo
000000D0OHbBODOOOHb/LipidsO 01701900000
J00"000000LEHO1I70000000OWDOODOOOO
O0o00oU00O0OHbOOOOLEHOOOODOUOOOOODO
00o0dooooooooooooodooooooDpoooo
000o0O0o0o0obOoooboooooooooDbz0l00bDO0O
o0ooO0ooOooOodHbOOOOOOOUOOOODOODO
o00ooU0DooOU00ooU0O0ooOooooUoooUoOOoHODO
ooooooooooooooooooooooo®™oog
OHbOOOODOODOODODODODOO0OoODOOoOooDOooooon
0000ooooooooooooOoooooooopoooo
o0oo0oooOodWbODOO0ODOOODOOUODOODUODOODO
gooooooooooooLtEHODODoooogoooogoa
gooooOo*wWooOoOooooOO0O0o0oOoOoOoOoOoOOooo
OHbOOOOUOOOUO0OO0OOU0DODOOUU0DODOUOOOLERHDO
pbddddoooooooooooooboboooboobo
O00U0DLEHODDODODOoOOoooobobuooboooog
0O*o0 0000000000000 000000oo0Oo1997
0000 0OPETO positron-emission tomographyd 0000 0O
Jooodoooooooooooo®™ooooooooog
O0000000PETOOOOOOUOOOOOOUOOOOOOg
00000ooooooooooooOoUoooooooDpoooo
Jdo0oooboobooooboobog2oo2s00n0oonoo
goooooocCcMRO,0J00000OOCBFOx DOOGOGOO
000000oooPETOOOOOOOOODODOOOCOCOO
OOOEFOx JOO0OOO0OOOCaO0U0ODOOODOCBFOODO
OJOOOCOEFOOOOOUOCMROOODODOOPETOOOO
oooooooooboobboooodoodogoooogad
00000ooooooooooooOodoooooopoooo
gpETOOU0O0O0O0O0O0O0O0O0OUOUOUUOUUOUUUUUUOGOO
ogoooooooobobobboooooodoooooga
oooooogoooooooooooooooooopoooDoo
000ooooooooooooooooog
gooboopo4000bboooDbbooobobooooog
oooooooooboobboooodoodogoooogad
O0O00OO0OOO0OPETOOOCMROODOOODOODODOOOO
00000oooooooooooOoOooooooooDooooo
goooooooobbobbooooooodoooooga
o0000O00oo0OO0O00OdHbODO; 75g/dLOOO0O0OOODO0O

170

OHbOO; 15 g/dLO000000O0OCCCOCOCOODOOODOOO

OO00OdHbOOOODOODOOOCOOOOOOOOODOOOO
gooodooooobbodoooooooobooooooon
OO0O0O0OxHbOOOODOOO0OOOO0OCOO0OO0O0O0O0LERHD
OpPEGLUOOOODOOOOOOODOOODOOOOOODO
O000O0oooOoOoOdOdHb/LipidsDO0oo0 O ooooon
Oo0oO0o0oooooOoboooOb00oO000Ob00ODbDb000OHD
coooooooooobOooobooOooooOoopP,000n
ooooooobooooboboooooobOoobboOoooooDo
ooooooooOoOdHbOOOOP,OO00D0OCOOOOCOODO
coooooooooop ,0000000C000O0O0O0O0OC
oooooooOoooooooo®s™oooooooooon
ooooooooooop 000000DO0O00DDOOODODO
coboodoooooboboOoooooobooOoboOoooOounn
coooooooooobooobopP,O000O0O0OO0DOO
ooooooooboooooooooooboooobboooon
goboooooooooooooooooocooooon
cobooboocMROUOOOOOOOOOOCOOOOODOO
cobooooobooobooboobooooobooobboOoboooooDo
ooooooboobooooooboOobDboOoooooDo
coboodoooboooboboooooooboooboOoooOouonn
cobooooobooooobooboooobOoobOboOobooOoOoooDn
ooooooobooooboboooooobooboobbooooooDo
oooOoooDbOoOoDbDoO0ooo0ooDbOoboOobDbO0oOooOooDo
coboodoooooobocOoboooobOoOobOboOobooOooDn
cobooooobooobooboobooooobooobboOoboooooDo
ooooooboobooooooboboobobooooooDo
coboodoooboooboboooooooboooboOoooOouonn
cobooooooooocOoboooobOoobOboOobooOoOooDn
ooooooobooooooooooooono

gono
Liposome-encapsulated hemoglobinO LEHO OO O OO OO

OHbOOOODOOOODOODODOOOHPODODODOOOO
gHBOCOUOOOOOOOOOOODOOOOOODOOO000O0

Oo0o0oO00oDo0o0oooo0oooo0ooooooooooon
HBOCO D ODOOOOOOOOOOOODODDODOoDOoOoooooo
Ogodoooooboooouoobooooooo400bD0OO
O0000oo0000oooU0ooUOUdLEHO®O-0O0O0O0O0O
O00O0O0®0-PETOOOLOODOOOOOOOOOIN vitroO O
00000750 HbODO OO OO distearoylphosphatidylcholine:
cholesterold -tocopherol, 51.446.422, 00 O00O0OO0O0O0O0O
PEGOUOLEHOOOOOOO®*oOODOOOOOODODOODOOOO
0000000000 LeHODOOOOODOODOOOOOoHsSAD
0000000o0ooooooooog®*o0nooooooog
O00000O0O0O0OPETODODOOLEHODOOOODOOOODOD
OO0000O000OPETOODOOOOOOOOLEHOOOODODO
godoooobooodoooooooobooooboooooao

gcMRO OO0 00000000 DOO0OO00OO0DOOO00O0OOOHSAO

0000 Vol 16, No.3, 2008



gobooob0LEHOODOOOO0OOOoOoOoOoOosoooooooo
oCcMRO,O0OO00OO0O0DODOODOODOOOHSADOOODOO
goboobooobooooeMROODOOOOoOooooooOog
gooooobooooooooooooobobooooooooo
gooooOooOooOoOoOooOODODOODOOODO®oO-PETOOO
oob00oU0LEHOOODOOODODOOOOOoOoobooooooo
goboooboooobooooooocoooooooo

ggdd
oobooooooooOoooooobooooooooboon
gooooobooOooo0oooooooOoobooooooooo
gooo0dooodoo0oUooogoooooooooooog
00oo00ooooooooooooooooooooooog
gooooooooooooOooooOooooooooooo
gooo0oooOooooooooooOoobooooooooag
gooooooooooooooooooooooooo
oobooooooobooooooooooooooobooo
gooooooOooooooooooOooooooooooog
gooo0dooodoo0oUooogoooooooooooog
000o00o0oo0ooooooooopoooooooooog
oooooooOooooooOooooOooooooooooo
gooooooOoooOoOoooooogooooooooooo
gooodooooooooooooooooooooooodg
00000000 ooo0ooooooooooooooog
gooooooOoboooooOooobooOooooooooooag
gooo0dooodoo0oUooogoooooooooooog
0oDoooooooooooooog
ooboOooOo0oooOoOoooOoooooooooobooon
gooooooOooooOopPETOOOOOOODOOODOO
0ooooooooooooooo-10®*o0n0ooooon
0000000 Liposome-encapsulated HemoglobinO LEHO
go0ooo400C0000000DDODOOOOOOOODDOO
gooodooodoo0oUoooooooooooooooog
000oo00oopoo0ooooooooooooooooooog
OHSAODOUOUOOOLEHODOODODOOOOODOOODOOO®o-
PETOOOUOOCOOODOUOODOOOOOOODOOOODOO
000D00LEHODOODOOODODODOOoOOooooooood
0ooDoooooooooogd

ooo
oono

0J0000DDO0ODOD0O0000OMO 10 Liposome-encapsulated
HemoglobinO LEHOGI HbG=75 g/dL in OO0 OOOO0O0OOO
O000OHSAOD 2000000030 0oooooooog
0 O Albutein, Grifols Biological(lD HSAIT1 40 0 O O

®O-micro-PETO OO0 O0OLEHOOOOOOO

gogbooobooobooobLrteHbboobbooobo
00000o0oo0o0ooO®o-micro-PETOOOOOOOOO

ARTIFICIAL BLOOD Vol. 16, No.3, 2008

0000000000 Scanditronix model MC17FO0 *NI p,nCPO
Jo00D000ooooo®*o000d00o00o0o0n0UdLEHOO
gooooo®*oUuUi0ooouoooduoo®™oUdLEHD
0 0O O Ketamine/xylazineO 0 0 050 and 10 mg/kg0 0 0O O
00000 D0ODOORodent R4 Micro-PETO O O O Concorde
Microsystems, Knoxville, TNO O OO OOOOOO0OOOOO
“OOOLEH LEHOOSmLOOOOOOOOOOOOOOOO
ooooDoooooDoooooooooooo®onoooon
ogodooooooooooon

00000000 O0OoOoOoPETODOOOOO

0 0O Sprague-Dawley0 0 0 00 0225450 g0 OO OO OO
gooooooooooobobbobbobooooooooo
J000000000000D0D0O0000Oketamine/xylazine
OO0O0O0O50 and 10 mg/kgD OO0 O0OODOOODOOODOOO
0000000000000 0D000O0iWorx, Dover, NHO O
OOO0OOMicro-PETOOODOOOOOOOOOOOODOODO
OO00O00OooooooOMicro-PETO O OOOOOOOOODO
oooooooo®o-PETOOOOOOOOOOOODODOO
D00000MOOOnose coneD D00 OOOOO™00O0O
OooOo0oOmLO12mCi0000O00DOCOO0ODOOOOOO
Oo0oooooooooooooooDo2mLObDOOooOonO
0o0o0obooDoobooDooooooooooo4000
05mML/000000D0DODODODOODOOODOOS7000000
goooo0oOs0O0oO0o0o0ooOoOO0O0OOOO®o-PETOOO
Jdddooooooomboooooooooooooo
doddoooogoosmL/000O0O0OOODODOOOODOOO
0000000000 ®O-PETOOOOOOODOOOODOD
goooooom

Co-Oximeterd Avox SystemsO TXO OO OOODOOOOO
0000000000 O00LEHDOCo-OximeterO DO OOO0O
OCOOO0OLEHOOOOOOOODUOOOOLEHOOOOHbODO
00000000ooooogoesornb00onoooond
O00MLEHDODDOODODO30000000000300e000
09U ODOO0OLEHODOOOOOOOLEHODDOODODODODO
O000OO0OO0OO0OOLEHOHDOOO75 g/dLOOODOOOO
LEHOOOOOHOOOODODOOOOO

Hb 0O 0 0O xO0 Hbk 1.3400.31
100

00000 mL/dLo O

goiug

gbooboosliDgoooooooooloommHgO OO OO
gbobooooooogo

ooooo

gboooooocMROOO0OhaD OO OOOOOOOOD
oobooooboocoobooooooobOboOoPETOOOOOO
oboooooAbOOOBOOODOOOODOOOOOODOOOO
ooo

171



oogd
LEHOOOOOOoOOoO®*ooooooo

"O0OLEHO O OOOOO0OOOO®0-micro-PETOOOOO
oooooo®o0oooOooooo®*onoooooooog
gobboooooooboooLeHDOOoOOo0ooooooooo
gobooooboooooooobooooboboooooooooooo
oooooOoooooo®*obooooooocec*obnoonong
Ooooooo0LEHDOOOC*oOODOOoOOOOoooO
ccoojopoopoooopooooopooooopoooooog
O0o0ooooooOoooooOooce*oUoUoooopooon
croouUpooOoOoOoOoooOooooo®*onUoonooooon
gobooboboooooooobbobooooobooobooboooo
ccoouoOoOooooooooooooUoopooooon

LEHOOOOOOOooOoOod

oopo400000000000000O0000D0LEAHOO
O00000oO0ooO0®o-micro-PET 0DDOOODOODOOO
gobooooboboooooooOoooobooboooooooooboo
gboooooobooobobooobooo’rs 1 coonod
goboooobooooooooooobooboooooooooooog
goboooboooooooobooobooOooooooooooag
obOoooobOoO00Ob0O0OHSAOLEHOOOOOOOODOO
gboboooobooooboHsADOOooooooooooooo
gooooobOo0ooooooooooboOooooooooooo
gobooooboooooooooooboOoboooooooooo
goboooooboooobooooboooooboboooboooooooo
gobooooboooooooooooboobooooooooooog
UO0O0O0OHSAOODOOOOOHSAOLEHOOOOODOODOO
gboobOooooobObooooooboboooooobOooPO
0O LEHOOOOO0OOOOOODbOODOOOObOObOOOon
ooboooooo0oooLeHoDoooDOooooDog

coobooboobooooobocoocoooMAPOOOOO
gbooooooooocoooobooMAPOOOOODODO
goooooobboooooMAPODODOOOOOOOO
HSAOOOOOOOoOoOoosopooooooooooooood
oboooobOoooocboOoHsADOOOOOLEHOODOO
gboobooooogooooecoooMAPOOOOOODODOO
gobDOo0oooo0oooooooooooooOooDOoHsAD
LEHOOOOOLEHOOOOOOOOoooooooooooao
gobooobooooooooooboooboooooooooa
goboooboooooooooooboooooooooooog
gbobobooboooooooooooboooooooooad
gobooobooooooooOoooobooooooooooooo
goooocooon

ImCi*o0000000mLOO0 00000000 micro-PET
goboooboooooooooobooOooooooooooo
0ooooooooooOoooooooooo®oooooo
Oooooooooo®*o00oooooooooooooo
O000O00input0D 00000000 DO0O®O000000

172

oooo0oOooooooooooooooo®*o0ooooo
o0ooo0Oooooo®*o0b00ooooooooooooo
coooooooooosoooooooobobooooon
ooooooooOoO0oO0oobooOooOoobooOgs/0boOoon
ooboooooboooboboooooobooobboOoboooooDo
O0o0000OooooooOoooo®ooooooooooo
coobobooooooooobooboooo

Ohtal] 00 O O O J Cereb Blood Flow Metab 12, 559,19940 (0 (0
OOOMATLABOOOOOOOOODODOOOOOODOOOO
cooooooocMrROoDOO0OO0O0O0O0O0OO0O0DOOHSA
coooocMROODOOOOCMROOOOOO0OOOOOO
goCcMRO,OUODODOODOODOOp<O005M0OOOLEHDOO
oboboCcMROODOOOOCMROOOODOOOOODOOODO

Op<O05OO00O0OOOsOOOOCMROOOO0OO0O0O0OO

cobooboooooceMROOOOOOOOOOOOOODOO
ooooooooLeHODOOO0OO0OO0OO0O0OOO00ObOO000n
cooboooboooooooooooooobooboooooon
cooboooooboooobooooOoobOboOoobooOoooon
cobooooobooobooboooooooboooboboOobooooDo
ooooooboobooooooobDoobboOoooooDo
O00000o0oOooOooooo®o-PETOOOOOOOOOO
cobooooobooooboobooboooobOoobboOobooOoOooDn
oo

gono
gopoo0ooOoooOoooooobo,00ooo/obooon

Ooooooboo2s00b0boooobooobooooysuoon

gboooobogooobo,npubooouoobubooDbo

OOoEROOCOOODOOCOCOOOOODOOCODOODOOODOODOO

gobooobboooboboobbooobboobboo
gbobooooooobobobobobOobOooErRODO
goooobooboboobboooboooboobooooboo
gobobooobbooobboobbooobboobboon
goobooboooboobbooobooobpboon

Do obooboOobobooboopocao,nungnoooon
gobobooobobobogco0uonooooooobooo
gooooooooooooooboboobobobobbbbbbobb
goboooobobooobboobbooobbooboboo
gopbbooooceo,00booobooboooooboo
gboboooooooooobobocecaononooooooon

gooboooobooboooboobOooboOoooodBOCsO O
bO0LEHOOOOOOOoOOooOOooooOooooooonDo
oboboboboboobooooooobooboboboobo
gobbooobbooobboobbooobboobboo
UHBOCsUUODODOUOODDOOODDOOoOObDOoOooDOO
gbobobobooboobooboooooboobooboboDbo
gooobobooboboobboooboooboobooooboo
gobooobbooobboobbooobbooboboo
gbobobobobooboobooooobooboboboobo

0000 Vol 16, No.3, 2008



gooooooooooooooooobobooooooooo
goooooboooooboooooooboooobooooooooo
gboooooooooooooooooboooooooooa
gboooooboooooboooooooooobooooooooo
gboooooboooooooooooboobobooooooooo
goboooboooooooboooobooobbooooooo
gooooobooooobooooooooobobocoooooooo
gboooooooooooooooooobooooooooo
goooooooooooooooooobooooooooo
gbooobooooobooboooolrBOoCsOOOoonoonOd
gboooooboooooboooooooooobooooooooo
gboooooboooooooooooooobooooooooo
od
HbOODOOODODOOOOOOOOOOdWOOOOOOOoO
goooobooooboboooboobobooobooobooooo
gooooobobHBOCsUUOOOOOODDOOOOOO
PETOOOOOOOODOOODOOOOOODOOOODOO
gboobooooobooobooooocoobooboocecMRrRO,OOO
OO0O0O0OCBFMIOEROCaOo, OO O OOOOODOOODOOO
ooooooooooooooooooongrico,0 dcao,
ooooooOooooooooOpPbro,0O0O0O0O0O0O0DODODO
PbrOo,035mmHgO 0000000000 OO0OCOOOO0N
15- 20mmHgO 000000000000 00O0O000000
ooooooOoOpbro00000C0O00O0DOOOOOOOO
boooooooooooooooOooobobooooooooo
goooobooooobooooooooOoMAPO 60-150mmHg
goooooboooooooooooobooobooooooooo
gooooobooobooooooooboooboooooooooo
goooooocao000pPpbro,000O0O0O0O0O0O0ODOODO
goooooooooooooooooobooooooooo
goooooobooobogcaoc0bogopPbro,0bononond
00oo00o0oooooooooOoOO0OPbro,00O0O0O0OPICO,0OO
gbooooooooceMrROODODOOOOOOOOODOODOO
oboboooooboboooooobgDbeleonOnDO
gboooboooooboobooooooooooondCcMRO,
gooooopeETOODOCOOODOOOOOOOOOOOOOO
goboooobooooooogd
O0O000LEHOOOOODODO0DO0DO0DO0O0O0O0O®0-PETO O
gboooboooooboboobooooocOoobOooocMRO,
gooooooooohtaDO0O0OO0OO0OOOOOOCOODOO
goooooobooobooooobooAIFODOOOODOO
goooboboobooooooboobooobooooooognoA
gomcMROO0OOO0OO0OO0O0OLEHOODOOODOOOOOO
oboobooboboobooboooobooooobooboooboooooo
OOO0OCMRO,Obaseline0 D000 0O0OO0OOODOOODODOO
o0ooOo000000LEHOHDOOOOOOOOOOODOO
oobooobooooooooobOOLEHOOOO01935 nmOd
gooo0oOHbOOOOOODOOO0OOO0OOOODODOODO
goboooooooboLeHOOoooooooooooooog

ARTIFICIAL BLOOD Vol. 16, No.3, 2008

OO00o0O000OLEHOHBOOOOOOOOOOOOCOOO0O0
000000000000 0000000LEHDOOOHDLDO
cooooooooooooocoon
goooooboooooooooooooooboooboooon
obOobOoooobOO00OHSAOLEHODOOOODOOOOO
ooooooOoMAPODOOOODOCMROODDOOOOODO
UO0OLEHOOOOOOOHSAUOOOOODOOOOOOO
oobooooooobooobobooooooboOoboboOooon
ooboooooooboobobooooooboOoboboooon
oobobodoooooboooboodooooobooobooooon
coboboooooobOoOoboobooooOoobOboOoboboOooon
oobooooooobooobobooooooboOoboboooon
LEHOOOHSAODODOOOOOOOOODOOOOoDOooOoo
ooboooooobooopo,00000O0O0OHSAOLEHODOO
cobboooooobooobobooooOooobboOoboboOooon
ooobooooooooooboooobooboono
gobbodbLeHOOoOooooooooooooooooo
coooocbogoooceMROODOOO0OOOODOOOODOOO
LEHOOOOHDOOOOOOLEHOOOOOOOOOOOO
oobooooooboobobooooooboOobobooooDo
OooooOoOooooOo®o-PETOOOUOODOOOOOOOO
oobooooboocooooooooopPETOOOOOOOOO
oooooooooooooodHbOOOOOOOOOOOOn
OoooOoooOoOoOopPETOOOOOOOOOODDOOODOO
oOooooooOoPETOOOOOOODOOOOHBOCSOO
oboooooocoboobooooooooooobooboOooboOoDo
OOO0OOxyglobinD DO O ODOOOOHOOOOOODOODO
coooooocoboobocooooooOooobOOobOOonboOond
HBOCsOD O OOOOOOOOOOOOOOOOooOOooOooono
ooooooooooooooooDoooodbOOO0Ooon
HBOCsO D OUOOoDOooooooooboooobgoooD
cooooooooooOooOoOoDodHOOOOOOO00
oobooooooobooboobooooooboOoboboOooon
ooooooooboooooooooooobDOobDOoDOoDo
oboboooobocecMRO,0J00O0O0O0O0OO0O0O0OO
HBOCsOUOOOOOOOOOOOOOoDOOoOooooono

gooo

0. Djordjevich L, Miller IF. Lipid encapsulated hemoglobin as
a synthetic erythrocyte. Fed Proc 1977;36:567-571.

O . Rudolph AS, Klipper RW, Goins B, Phillips WT. In vivo
biodistribution of a radiolabeled blood substitute: *"Tc-
labeled liposome-encapsulated hemoglobin in an
anesthetized rabbit. Proc Natl Acad Sci USA
1991;88:10976-10980.

0. Szebeni J, Wassef NM, Spielberg H, Rudolph AS, Alving
CR. Complement activation in rats by liposomes and
liposome-encapsulated hemoglobin: evidence for anti-lipid
antibodies and alternative pathway activation. Biochem

173



10.

174

Biophys Res Commun 1994;205:255-263.

. Goins B, Phillips WT, Klipper R, Rudolph AS. Role of

complement in rats injected with liposome-encapsulated
hemoglobin. J Surg Res 1997,68:99-105.

. Loughrey HC, Bally MB, Reinish LM, Cullis PR. The

binding of phosphatidylglycerol liposomes to rat platelets
is mediated by complement. Thromb Haemost 1990;64:172-
176.

. Phillips WT, Klipper RW, Awasthi VD, Rudolph AS, CIiff

R, Kwasiborski V, Goins BA. Polyethylene glycol-modified
liposome-encapsulated hemoglobin: a long circulating red
cell substitute. J Pharmacol Exp Ther 1999;288:665-670.

oo bodoobo bbb ooooo

UoboooobomoOoOoOn 2003;205:558-566.

. Sakai H, Takeoka S, Yokohama H, Seino Y, Nishide H,

Tsuchida E. Purification of concentrated Hb using organic
solvent and heat treatment. Protein Expression Purif
1993;4:563-569.

goobboooooobobbboooooobbbgoo

0 2005;13:136-147.

Sakai H, Tomiyama K, Sou K, Takeoka S, Tsuchida E.
Polyl ethylene glycolGconjugation and deoxygenation
enable long-term preservation of hemoglobin-vesicles as
oxygen carriers in a liquid state. Bioconjugate Chem
2000;11:425-32.

11.

12.

13.

14,

15.

Sou K, Klipper R, Goins B, Tsuchida E, Phillips WT.
Circulation kinetics and organ distribution of Hb-vesicles
developed as a red blood cell substitute. J Pharmacol Exp
Ther 2005;312:702-709.

Phillips WT, Lemen L, Goins B, Rudolph AS, Klipper R,
Fresne D, Jerabek PA, Emch ME, Martin C, Fox PT,
McMahan CA. Use of oxygen-15 to measure oxygen-
carrying capacity of blood substitutes in vivo. Am J
Physiol 1997;272:H2492-H2499.

Cabrales P, Sakai H, Tsai AG, Takeoka S, Tsuchida E,
Intaglietta M. Oxygen transport by low and normal
oxygen affinity hemoglobin vesicles in extreme
hemodilution. Am J Physiol Heart Circ Physiol 2005;288:
H1885-92.

Plock JA, Tromp AE, Contaldo C, Spanholtz T, Sinovcic D,
Sakai H, Tsuchida E, Leunig M, Banic A, Erni D.
Hemoglobin vesicles reduce hypoxia-related inflammation
in critically ischemic hamster flap tissue. Crit Care Med
2007,35:899-905.

Yamamoto M, lzumi Y, Horinouchi H, Teramura Y, Sakai
H, Kohno M, Watanabe M, Kawamura M, Adachi T, Ikeda
E, Takeoka S, Tsuchida E, Kobayashi K. Systemic
administration of hemoglobin vesicle elevates tumor tissue
oxygen tension and modifies tumor response to
irradiation. J Surg Res 2008] in pressl]

0000 Vol 16, No.3, 2008



Call for Papers

Artificial Blood, the official bilingual journal of The Society
of Blood Substitutes, Japan, welcomes papers and other
articles contributing to the research and development of

blood substitutes.

If you wish to submit an article for publication, please email
it to the following address after first confirming the

instructions for authors.
kita@kenkousya.jp

VOLUME 16
AT IR 5

BFMBRAENFR &5E

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

Artificial Blood

The Society of Blood Substitutes, Japan

Instructions for Authorgl last revised Sept. 30, 200801

The Journal's purpose is to publish research and related articles
contributing to research on the development of blood
substitutes, information on Society proceedings, regulations, and
other matters of interest to the Society members, and it
welcomes original articles from a range of contributors
regardless of format. Although contributors should ideally be
members of the Society, this is not a requirement. Decisions on
acceptance of manuscripts are made by the Editorial Board
based on the results of peer review. Original articles will not be
accepted if they have been previously published or are being
considered for publication in another journal.

If an article is coauthored, the consent of all coauthors is
required before submission. As copyright to articles must be
transferred to the Society, the representative of the autholl s
must sign and seal a copy of the Copyright Transfer Agreement
found in the Journal or downloadable from the Society's website
O http://www.blood-sub.jp/home/index.htmIl] and submit it to
the Editorial Board by post, fax, or by email as a PDF file
attachment.

Manuscripts should, as a rule, be prepared by word-processor.
However, handwritten manuscripts may be accepted.

10 Articles should be categorized into one of the followings:
original articles, review articles, conference reports, topical
pieces, and opinion pieces. The category into which a
manuscript falls should be clearly indicated at the top right-hand
corner of the first page. Manuscripts that do not fall into any of
these categories may also be accepted, and manuscripts may
also be re-categorized depending on the opinion of the

reviewers. Submit your manuscripts to the Editor-in-Chief by
either of the following methods with a covering lettef] of any
formatl]

i0J Submission by email of electronic files of the text and figures
O indicate the software usedl] Text and tables should be in DOC
or TXT formats, and figures should be in PPT, JPG, or TIFF
formats.

iil] Submission by post of four sets of hardcopies.

20 Manuscripts are reviewed by researchers in the field of
artificial blood selected by the Editor-in-Chief, and revisions may
be required depending on the opinion of the reviewers. Revised
manuscripts should be submitted with a "Response to
Reviewers" to the covering letter that responds to each of the
points made by the reviewers, indicating any revisions made to
the manuscript.

30 Once informed of the decision to accept for publication, the
author should send by post files containing the text and figures
of the accepted paper saved in electronic media to the address
specified] indicate the software usedl] Text and tables should be
in DOC or TXT format, and figures should be in PPT, JPG, or
TIFF format.

40 Manuscripts should be typed on A4 or letter size paper. The
title page should include the title, names of authors, institutions
to which all the authors belong, and the address of the
corresponding author. Handwritten manuscript should be
written consisting of 20 lines to 1 page.

178

0000 Vol 16, No.3, 2008




50 Original articles, review articles, topical pieces, and opinion
pieces should include an abstract and about 6 keywords on the
second or subsequent pages.

601 Research conducted with the aid of an official grant must be
acknowledged, and any conflict of interests] for example, if the
author has an interest in a company distributing the drug
described in the manuscript: being an employee or consultant to
that company, receiving research funding, owning shares or
patents, and so onOmust be described in a footnote on the first
page or in acknowledgment section.

70 If a manuscript describes the results of research on humans
or animals, it should be indicated that such research was
performed in accordance with the guidelines of the institute
concerned in the methods or other appropriate sections of the
manuscript.

801 Abbreviations should be spelled out on their first appearance.
The names of drugs, medical drugs, laboratory equipment, and
so on should be given. The type, distributof] manufacturerCJand
the address should also be indicated.

Example: Rhodamine BJ Sigma-Aldrich, St. Louis, USAQ
Polygraph systeni] LEG-1000; Nihon Kohden Corporation,
Tokyol]

90 The English fonts should be Times, Helvetica, Courier, or
Symbol. Text should be typed in lower-case one byte characters,
However, sentences and proper nouns should begin with an
upper-case letter.

100 Figures should be expressed in Arabic numerals. Weights
and measurements should be expressed in units such as the
followings: m, cm, mm, yp m, L, mL, p L, mol, g, mg, y g, ng, pg,
fg, N/10.

110 Figures and tables should be numbered in order of citation,
and it should be clearly indicated where they are to appear in
the main text. The title, legends and description in tables and
figures should be written in English. Figures will be printed by
direct offset printing. Tables will be inputted by the Editorials
as originals.

1200 References should be cited numerically in order of appearance
in the text using superscript letters as follows: #, ** ***" etc.
References should be listed using the Vancouver style as follows:
Names of all authors. Title of paper. Title of journal. Year of
publication; volume number: inclusive page numbers.
Abbreviations of journal names should be in accordance with
Index Medicus. References to books should be given as follows:
Names of all authors. Title of paper. Name of editor] sCJ Book
title. Place of publication: Publisher, year; inclusive page
numbers.

References to electronic sources should be given as follows:
Name of website.

Address on new liné] month and year of last access[]

Examples:

0. Wong NS, Chang TM. Polyhemoglobin-fibrinogen: a novel
oxygen carrier with platelet-like properties in a hemodiluted
setting. Artif Cells Blood Substit Immobil Biotechnol
2007,35:481-489.

O . Natanson C, Kern SJ, Lurie P, Banks SM, Wolfe SM. Cell-free
hemoglobin-based blood substitutes and risk of myocardial
infarction and death: a meta-analysis. J Am Med Assoc
2008;299:2304-2312.

0. Sakai H, Sou K, Takeoka S, Kobayashi K, Tsuchida E.
Hemoglobin vesicles as a Molecular Assembly. Characteristics
of Preparation Process and Performances or Artificial
Oxygen Carriers. In: Winslow RM, ed. Blood Substitutes.
London: Academic Press] Elsevierl] 2006;514-522.

0. Oxygen Infusion Project, Waseda University, Japan.
http://www.waseda.jp/prj-artifblood/index-ja.htmUO last
accessed Sept 20080

130 In the case of citation or reproduction of previously
published figures or tables and other content, the permission of
the copyright holder] sCdmust first be obtained. Copyright in the
published papers shall belong to the Society.

140 Regarding secondary use and copyright in works published
in the Journal, secondary use may be made of the Journal, in
whole or in part, via media such as CD-ROM or the Internet.
Reproduction rights, translation rights, film rights, dominion, and
public transmission rightd] including the right to make the
works transmittable[Jare transferred to the Society by the
author's submission of the aforementioned Copyright Transfer
Agreement. This clause shall not restrict reuse by the author
himself/herself, but the Editor-in-Chief must be informed in the
event of reuse.

150 No publication fee is charged for publication in the Journal,
and the authoid sUshall receive as a gift 30 offprints of their
contributions. Authors will be charged for copies in excess of
this numbef] approximately 100 yen per copyl] Authors wanting
prints of color photos or on art paper, etc. must pay the actual
cost of such prints.

160 Address for manuscripts to be sent:

Attn: Hiromi Sakall Editor-in-Chief(]

Artificial Blood Editorial Office

The Society of Blood Substitutes, Japan

Oxygen Infusion Project

Bldg. O 55S, Rm. 703

Research Institute for Science and Engineering
Waseda University

3-4-1 Okubo, Shinjuku-ku, Tokyo 169-8555, Japan

Tel: +81-3-5286-3122 Fax: +81-3-3205-4740
E-mail: kita@kenkousya.jp

ARTIFICIAL BLOOD Vol. 16, No.3, 2008

179



coboooooooobooooooooOooooooooooon
gboboooobooooooooboooobooboooooooboooooboo
gobooooboodooooooboooobooooooooooooo
obooobooooooooOooobooboOoboooooooooao
goboooobooooooooooboooboooooooooa
gobooooboooooooooooboobooooooooooog
goboooobooooooooooboooooooooooog
goooocooo

000000000 oDoo00oooooooooooooon
goooooooooooooDboOoOooboOooboooooog
000000DO00OO0O0O00ODO0ODO0O0O0O0OO Copyright
Transfer Agreement0 00000000000 OO0O0O
0 http://www.blood-sub.jp/home/indexhtmlD 0000000
0000000 0DO000000DFrRaxOOOO0pdf0DODOO
O00EmallC000000O00O00O0O0OO

coooboodooboboobobooooooooboooOoOoooDn
goboooobooooooooooboooboooooooooboo
ooo

bobooooo@mooboooooOoOoooooOoooo
oo oooooOomoooooooooooooooo
goboooobooooooooboooobooboooooooooooo
gobooooboooooooobooobooboOooooooooooo
gobooobooooooooooboooboooooooooboo
goboooooooooooo

00000000000000E-0DO00O0000O0O0O0
000000000000MO000000000000
doc, txt0 00000000 ppt, jpg, tiff0 000 00

io0ooo0ooo40000000

0o0o0ooooooooooooOooooooooDooooo
oo0o0ooooooooooooUoUooooooopoooo
0000000000 Revised ManuscriptOO OO0 000000
ooooooooobobobbooooooooooooogad
0000ooooooooooooOoooooooopoooo
ooo

0000000000000000000000000000
0000000000000000000000000000
0000000000MO000000000000doc, txt
000000O000ppt jpg tiff0 00000

gobooboA4bDOO0O0OO0OO0COO01I0OOOOOO0ODOOOC0OO

182

Dooogooz2oboo03o0dnn

00oOo00oUooooooooooooooooooooo
OO00000Ocorresponding author0 000 0O000O0ODO0O
Jdddoooogoooosogiloz2oboz00booon

CMmobOobodmhooOOnoooooOooooooooon
O00002000000000KeywordsD OO 060000
cooobooooboooobooooooooooooo

gobooobbooobboobbooobboobboo
O00000O0o0o0ooooooooooodcConflict of
InterestsU D00 000000000000 O0O00O000OO
goooboob:bboobobooobooboobobbo
gobooobbooobboobbooobbooobboo
god

gobooobbooobboobbooobboobboon
gobooobobooobboobbooobboooboboo
gboooooooooogo

goboodoobooooooooooooobooooooonoog
O00000Do0oDo00oooo0oDooooooooooo
Oo0oo0oDoooDoooooooDooooooooooDo
gooooooooo

000 Rhodamine BJ Sigma-Aldrich, St. Louis, USAL OO OO
OO00000OLEG-1000; 00 0OOO0O, 000

gboobo0oobooboomooooomoooon

woooo0ooooDboDbDDbOoO0O0000dTimes, Helvetica,
Courier, SymbolO OO O0O0OO0ODOOO0DOOOOOOODOOODO
goboobooboboobooobooboon

110 0000000000000 oooodgm, cm, mm, g m,
L, mL, p L mol, g mg pgng pg fg, NO1WOOOOOODOO

120 Figured TableO OO OOODOOOOOODOODOODOO
gobooobbooobboobbooobbooobboon
00000 000ooooooOrigured00O0O0O0OOOO
OOO0O0OTableDDODOOOOOOOODOOOODO

WBOO00000000000000000000 00O esrgeeee
0O0O0O0O0ODODOO0O00ddthe Vancouver styled 0000
O00U00oU0oUooooooDoDOoDOoDOooOooooooon
00000000000 0000Index Medicus 0O OOO0O
gbodoooooboooooooboooooooooobooo
00000000 0Do00oooooDooooooooouoo
O0000oo0oooooooooooooooooooooo

0000 Vol 16, No.3, 2008



ooo
g.ogdbo.bobuooboo:obobuooboo.boba
2007;15:90-98.

0.0000.0p00p00000.00 O,00pb0,0D0o00O
O.0000000000.00: 000000, 2001,37-
48.

0.Wong NS, Chang TM. Polyhemoglobin-fibrinogen: a
novel oxygen carrier with platelet-like properties in a
hemodiluted setting. Artif Cells Blood Substit Immobil
Biotechnol 2007;35:481-489.

0. Natanson C, Kern SJ, Lurie P, Banks SM, Wolfe SM.
Cell-free hemoglobin-based blood substitutes and risk of
myocardial infarction and death: a meta-analysis. J Am
Med Assoc 2008;299:2304-2312.

0. Sakai H, Sou K, Takeoka S, Kobayashi K, Tsuchida E.
Hemoglobin vesicles as a Molecular Assembly.
Characteristics of Preparation Process and
Performances or Artificial Oxygen Carriers. In: Winslow
RM, ed. Blood Substitutes. London: Academic Press

O Elsevierl] 2006;514-522.
0.0000000000000o0og
http.//www.waseda.jp/prj-artifblood/index-ja.html
gzo08090 000

u000boocoooooboocoooooobobooooooooo
gbooooooooooooooooobobooooooooo
oobooooood

Boooogogoobooboooooboboboboooon
ggobooobboobbooobooobboobboo
ggboooobooboobboooboon

obobooooooboooobonbo

goboobbooobbooobbooobooooobo
gjdddooooouoooooooooooooo
gbooooooboobobobooooobooo

ARTIFICIAL BLOOD Vol. 16, No.3, 2008

0000o0o0oo0oUoooooOoooUooooooooog

pgoogbobobobuoobbouobuoobboboboobo
ooooooobooboooooooooogooono
oooooooooooooooooooooooo
0000000 OOIThis article is based on a study
first reported in theD .00 00000000000
gooooogoo.mooooopoooow.ooo
o0ooooooouoooooooogas™

ggobooobooobboobbbooobbuoooboo
gbobooooooobooobooboboooo

le0000o00oooooobooooooooooooooon
oooooooooocecb-rROMOOCOOOOOO0ODOOOO0OO
cboooooobooocbooobooobOobobOooDOon
ooboooooooboooboooooooboOoboboooon
oobooooooboOooooooooOoboOoooboOoooDooo
cobbodooooobooobobodoooooboOoboboOooon
oobooooooobooobobooooOooboOoboboOooon
ooo

7000000000000 00000O000O000000O0
oobooooosoooobobooboooobooobboooon
oooooooooobOoboOomoomooooobooon
cooooooooooboocooboocooboon,.

BOoOooooo
0169-8555 0 00000 0ODOOS341
0o0obOooooogn 5500 s0 7030
goboobboobd
goboobodgb obbooboo
god

oo oo o

0 O: 03-5286-3122, FAX: 03-3205-4740
E-mail: kita@kenkousya.jp

183



e [1[000e

OO0 0oooobooooboobooboboboooooon
0000ooooooooooooogglesilnooozro
oodooooooooooooooooooooooooo
goodobooboooobooboobouooobooboooo
godoooooooooooobooboobooboboboboa
0000000 cooooooooUoooouooooooo
oo0ddooooooooooooUoooooooooooo
goodoboobooooooobooboo oo oooooo
000dooooooooooooUoooooooooooo
oodooooooooooooooooooooooooo
goodoboobooobobooboobouooobooboooo
godobo0ooooooooobooooooboooooon
ooodoooooooooooUoUoooooooooooo
oo0ddooooooooooooUoooooooooooo
ooodo oo oboooboobuoobouooobooboooo
000dooooooooooooUoooooooooooo
ooooooooooooooooUoooooooooooo
goodoboobooobobooboobouooobooboooo
gooooboooooooobooooboooooooooooao
o0ooooouooooooooooa

OOobl1200000000000119 00000000 O
U ooobobooobb bboobbooboboooboboo
gboobooboobooobooboooboooo obobooo
gobobooobobooobboobboobobooobboo
gogobooobboobboobbooobbooobboo
gobooobooobooobbooboooboo oobo
goobooooobooboobobooboboboooboooo
goboobooobbooobboobbooobobooobboo

goboobooobogooooo

O0dDi1e0000200800000FDAODOOOODOOODO
go080 0000000000 0OOOOOOONatansontd
OJAMAOOOODOODOCell-free HBOCsO O OO OOooOO
OOoO0ooooOoHBOCsODOODOOUOOOOOOOOODOOO
00o0ooo0oooooooooooooooooooooo
doHBOCsO O DODODDOODDODODDODODDDODODDODOODODUOOOGOO
O0OO0O0O0OJAMADODODOOCOOODOOOOOoooooooo
0o0ooodoUooooooooooooUooooooooo
00000000 oooboOo0obOoOddHBOCsO Unmet
Medical NeedsO O OO OO0 OO0OO0OO0OOHBOCsOO OO
0o0ooo0oooooooooooooooooooooo
0o0ooo0oooooooooooooUooooooooo
000000o00o00D0Ooo0o0Oood-Cellfree HBOCsO O
00D0OO0000oOoO0oDbOOoOdOCellularHBOCsO O ODOOOOO
00000 U00 Doooooooooooooooooo
0000000 Cellulard OO O Liposome encapsulated Hb

OLEHOOOODODOOODODOODOODOOOMade in Japand

Cellular HBOCsO OO OO ODODOOOOODODOOODO10000
00000000 Current Issue on Blood Substitutes Research

gliBsROODOODOOOoOOoOobDOooooooboobooon

OooOoogoDoze000bOb0OoOOObOOniLzth-1SBSOO
O0O0000000002010000000 7th-CIBSRO 20110
Oo0oooooo1sth-IsBSOODOOOO0OOCOO0OOO0O0O0
ooobobOoDbDOooOobO0ooooboobooboHBOCS OO
goOoOoOOoOOoOoOOCellular HBOCSD O OOODOOODOODO
ooooo

oobo ooo

goood
e I O00ODOOODMMOIOOOOOODOOOD O0OODO ODOOOO0O0 DODOO0OO00OO0000 O00e

Joobbooobd oo

s[00 OO0OO00000O0O0

s(000000000C000000

s(J0 0OO0O0OO0ooooo

OO0 voli& 30 20080110 7000

016008582 O OLOUOOOOOOOS3S
ooooooooooooooon

TEIL 030536303493 FAXI 031536303499

0169-8555 0 000 0OOOOMO30401 5500s0O70300
ooooooooooOoo ooooboooboooo

TEL 0301528603122 FAXJ 0301320504740

010200073 OOOOOOODOOODO0107

TEIL 03[03265-8961 FAXI 0301326401995

gooogoo



