HREREEN

012000 30020040 110

TP 66
oo U00O00000000 e oooo 67
oo UO00O000000D0 e ooono 74

oboooboobobbooboobd
U0O000000 s ooooooooo 82

ARTIFICIAL BLOOD

Vol. 12 No. 3 November, 2004

Contents

ANNOUNCEIMEIT ..ottt ettt et ettt et e eaearaeeaeas 66

Review] Requirement on Physicochemical Properties of
Artificial Oxygen Carrier Prospecting Clinical Trial
inthe FUtUre ................ccccovviiiiiiiinnnnnn, Masuhiko Takaori 67

Production of Platelets from Cells
INVILrO ..o, Tetsuro-Takahiro Fujimoto 74

Biomechanics of Microscopic-motion of
Platelet and its Substitute
in the Blood Flow.................. Hideki Fujita, Kazuo Tanishita 82



66

HRERN

1200000000000 000

Uboob 0b1vdebe D m7O0DOO
gooob obooboboobooboboobgo
U000 Ooboobuoboooboobuooooo

gooboobooboobooboobbobbooboobuooboobooobo
gbogbooooboobooboobooboobooobooboobooboo
gbooboooboboobooboobuoobooboooboobooboobgon
goooboobooobooboobooboooboboobobobooboobobobDobo
oogd

gobooboobooboobooboboboooboobooboooboooboo
ggoobobotodgooooboobboboooooooobooobbboooooooon
gogobobobobooooooobobobbtbooooooobooobobbooooobooon
gooooboooo

vRLOOODODOOOOoooOO

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

gobobooooboboooobbooobobboooboboooobobmoboon
gboobooboobobobobooobooobooboob20oooboooobDon
uggbbobuoooobobboooobobobuooooboboooobbooboooan

U 0 000169-8555 O000O0OD0OO0O0OO0O30401
goooboooobg
goooo
tel & fax: 03-5286-3217

0000 Vol 12, No.3, 2004



Joo0oooooooad
Requirement on Physicochemical Properties of Artificial Oxygen Carrier
Prospecting Clinical Trial in the Future
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Abstract

In this review, it was described what physicochemical properties should be required for oxygen carrier as blood substitute,
particularly on oxygen transport property in vitro and effectiveness for oxygen metabolism in vivo . For sufficient preclinical
tests it was discussed about animal species, number of the animals for each examinating item, adminstration modes O single and
repeated as drug safety standpoint. And further it was proposed what vital functions should be examined and what clinical
test should be applied in the preclincal study. In addition, crucial points in clinical trial of phase Il, which will be performed in

the future, was proposed to obtain definite evidence and to be performed on satisfactory ethical base.

Keywords

artificial blood, oxygen carrier, artificial red cell, clinical trial safety & ethical requirement, GLP, GCP
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Table 10 Physicochemical Properties of HbV ( Waseda )

Analytical Methods O O

diameter (nm) 220 - 280 Light Scattering method

Pso (torr) 25-32 Hemox Analyzer

Hemoglobin Content ( g/dl ) 10+ 05 Cyanomethemoglobin method
Total Lipid Content ( g/dl ) 5.3-5.9 Molibuden-blue methodO
PEGI/Lipid ratio ( mol% ) 0.3 Hydrogen-NMR methodO

met Hb/Hb ratio ( %) 03 SpectrophotometryJ

Endotoxin ( EU/mI ) 0 0.2 Limulus Lysate method

Viscosity in 5 % Albumin Sol. 3.7
(cp at 230/sec shear rate )

Capillary method0
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Table 20 Vital Functions and Responses observed for Clinical Safety in Preclinical Study and Their Examination Methods

First Step Test

Second Step Test

Release of Biologically Active Mediator
Mental Activity, Behavior, Nerve Function
Muscle & Tendon Function

Circulatory Function

Respiratory Function
PaO2,PaCO2, SaO2

Tissue Oxygen Utilizing Index
Routine Blood Chemistry
Blood Acid Base Balance
Liver Function

Renal Function
Digestive Function
Endocrine Function

food intake,feces test

Hematopoietic Function

Blood Coagulation, Hemostatic &
Fibrinolytic Function

Immune & Defense Function

fibrinogen

Reproductive Function

HbV pharmacokinetic Analysis
HbV Tissue Retention
Tumorigenicity

Teratogenicity

histological examination]
neoplasma occurrence ratel]

Ames test

plasma leukortriene,histamine,serotonin
behavior & movement analysis
voluntary movement analysis

arterial blood pressure,heart rate, CVP

respiratory rate,minute volume,

mix. venous PO2,SO2,plasma lactate,L/P ratio
serum Na,K,Cl,Ca,Mg, pH,HCO3,Ht,B.E.0]
blood glucose,amylase,lipase,uric acid,BUNC

GOT,GPT,LDH,plasma albumin,cholesterol,
serum ammonium,alkaline phosphatase,[
cholinesterase,bilirubin,urine urobilinogend

routine urinalysis,serum creatinine, GFR

serum renin activity,blood insulin level
blood T3,T4,blood cortisol level

routine hematological test,leukocyte analysis
bleeding time,platelet count,PT,APTT

antibody formation test,complement fixation test
anitgen-antibody complex test,RES function test]

oophocyte,sperm analysis,birth rate
indicator labelled HbV pharmacokinetic analysis]

lymphocyte chromosome aberration analysisO

plasma IL-1,IL-6,IL-8, TNF,erythropoietin(]
pain response,histology of nervous system(]
histological examination

cardiac output,vascular resistance,cirulatory blood(
volume,vascular permeability,capillary density etc.(]

pulmonary shunt,dead space rate,airway resistancel]
lung/thorax compliance

oxygen consumption(]

dye excretion testO

serum beta-2-microglobulin,urine N-acetylglucosaminel]
stomach & intestine kymogram(J
blood ADH level,aldosterone, ACTHO

bone marrow histological examination [

platelet adhesiveness,platelet aggregation testl]
TEG test,euglobulin lysis test,blood FDP,TAT testO
allergylanaphylactic reaction test,Shwartzman test]

immunoglobulin, CD4/CD8
chromosome aberration analysis of sperm & oophocytel
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Table 30 Physiological Parameters for Measurement in Clinical Triald PhasellD

Arterial Blood Pressure(d
Right Atrial Mean PressurelJ
Heart Rate[

ECGO

Urine VolumeO

Routine Blood Chemical Analysis

Arterial Oz, CO2 Partial Pressured
Arterial pH, Base Excess, Lactateld
Routine Hemogram(including, HbVcrit)O
Mixed Venous O2, COz2 Partial Pressurel]
Routine Urinalysis

Routine Liver Function Test
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Abstract

Various culture systems demonstrating in vitro megakaryocyte maturation from hematopoietic progenitor cells have been
described. Platelet production was also demonstrated from CD34-positive cells from human peripheral blood. Potential gains
from these studies would be therapeutic applications, such as in transfusions. However, the number of obtained CD34 cells and
the difficulties in expansion of these cells in vitro are factors that limit such strategies from being able to generate sufficient
amounts of platelets. Embryonic stem (ES) cells are another good source since they can rapidly proliferate and might enable an
unlimited supply of platelets. Megakaryocytes and functional platelets were generated in vitro from murine embryonic stem
(ES) cells using a coculture system with OP9 stromal cells. Morphologically two distinctive megakaryocytes were observed
sequentially, suggesting primitive and definitive megakaryopoiesis. Two waves of platelet production were consistently
observed in the culture medium. A larger number of platelets was produced in the second wave; 10* ES cells produced up to 10°
platelets. By transmission electron microscopy, platelets from the second were discoid shaped with well-developed granules that
were indistinguishable from peripheral blood platelets. ES-derived platelets were functional since they bound fibrinogen, formed
aggregates, expressed P-selectin upon stimulation, and fully spread on immobilized fibrinogen. Furthermore, production of gene-
transferred platelets was achieved by differentiating ES cells that were transfected with genes of interest. For clinical purposes,
the utility of human ES cells has advantages. Human platelets will possibly be generated from human ES cells in vitro by a
similar approach. If in the future cloned ES cells were available from patients’ somatic cells, platelets from such ES cells could
be applied to autologous platelet transfusion.
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platelets, megakaryocytes, ES cells, platelet substitute
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Biomechanics of microscopic-motion of platelet
and its substitute in the blood flow
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Abstract

The concentration of platelet becomes maximum near the vessel wall in the blood flow and this is referred to as the “ Near
Wall Excess NWE” . This excessive concentration of platelet near the wall plays a major role for the hemostasis process and
this concentration occurs by the repetitive interaction with red blood cells. In order to make the clinical application of artificial
platelet successful, we need to know the microscopic motion of platelet or its substitute in the blood flow and to explore the way
how to achieve the NWE of platelet. In this review, we will have a literature survey of the previous studies on the microscopic
motion of platelet.

Keywords
Platelet, Red Blood Cell, Blood Flow, Hemostasis, Artificial Platelet
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