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Abstract

Platelet transfusion has been performed to manage thrombocytopenic patients with cancer or hematological diseases and
improved the quality of patient’s life for thirty years. On the other hand, it casts new problems such as infection and
transfusion related acute lung injury (TRALI). Besides, the donor of platelet transfusion is often short. The development of
platelet substitute runs far behind comparing with the one of RBC substitute, artificial oxygen carriers, due to complicated
mechanism of coagulation and hemostasis. It has been only ten years since the first platelet substitute was reported. In this
paper, previously reported platelet substitutes are summarized. All but one are made from human blood, and so, the risk of
transfusion-related infectious disease can not be deprived. In Japan, a group leaded by Dr. lIkeda started the project of
development of platelet substitute in 1997. This project is supported by health science research grants, ministry of health , labor
and welfare. This group developed several platelet substitutes. Those are epoch-making products because almost eliminate
donor-blood-born infections. In this report, in vitro data of those platelet substitutes are described. And in vitro ability of one of
those platelet substitutes, the glycoprotein-lba -polyalbumin, is introduced briefly.

Keywords
platelet substitute, glycoprotein-Iba , photo chemically induced venous throm bus
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administered in divided doses
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Abstract

In clinical use of blood substitute, in addition to single dosing, it is also considered preferable to give a necessary amount in
multiple divided doses under controlling the hemoglobin concentration and monitoring the patient status. In this experiment,
NRC (Neo Red Cell), liposome encapsulated hemoglobin, was administered to rat hemodilution model in divided doses to
investigate whether it is possible to maintain the efficiency in improving oxygen metabolism by keeping VO, of tissue. Using
male CD (SD) IGS rats, 75% of the blood was exchanged with homologous plasma. Then, NRC was administered as a single
dose of 20 mL/kg or as two divided doses of 10 mg/kg at an interval of 3 hours. The NRC-crit (NRC volume as percentage of
blood) and methemoglobin ratio of NRC were determined and hemodynamics, blood lactate and blood gases were measured.
The rats were observed for 8 hours after administration. When NRC was administered as a single dose of 20 mL/kg, “ the half-
life of efficacy” calculated from the hematocrit value and methemoglobin rate as an index of actual oxygen transport efficiency
was estimated to be approximately 8 hours after administration. And it was indicated that efficiency in improving oxygen
metabolism was maintained until the time. In addition, when NRC was administered as two divided doses of 10 mL/kg at an
interval of 3 hours, the similar effect was observed, and the efficacy of NRC was verified on maintaining the hemoglobin
concentration keeping VO, of tissue.

Keywords
NRC (Neo Red Cell), half-life of efficacy, divided doses, oxygen metabolism, Critical DO,
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Figure 1. Concentration of lactate in mixed venous blood. Meant SD
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Figure 2. Base excess of arterial blood. Meant SD (n=5)
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Table 3. Changes in mixed venous blood pO, (mmHg).

Pre HD 5 min 3hr 6 hr 8 hr
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Figure 4. Blood concentration of NRC on hemodilution model. Mean+ SD
(n=5)
* P<0.01 (Student's t-test). Following collection of blood samples
at 3 hr after administration, NRC 10 ml/kg was administered in
divided doses.
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Figure 5. Blood concentration of NRC on hemodilution model (A single
dose). O : total NRC-crit (%, vs 5min), m : NRC-crit with function
estimated by NRC-crit and methemoglobin ratio (%, vs 5min of
total NRC-crit).
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Abstract

In order to perform a fundamental study of platelet substitutes, novel particles that bound to activated platelets were prepared
by conjugating a oligopeptide, CHHLGGAKQAGDV (H12), which is a fibrinogen y -chain carboxy-terminal sequence (y 400-411).
Based on the result of flow cytometric analyses of agglutination, PAC-1 binding, anti P-selectin antibody binding, and annexin V
binding, the H12-conjugated latex beads showed minimal interaction with non-activated platelets. Furthermore, H12-conjugated
latex beads enhanced the in vitro platelets thrombus formation on collagen-immobilized plates under flowing thrombocytopenic-
imitation blood. These results indicate the excellent potential of H12-conjugated particles as a candidate for a platelet substitute.

Keywords
platelet substitutes, dodecapeptide (H12), fibrinogen, latex beads, flow cytometry
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PAC-1 binding (%) P-selectin expression (%)
Stirring time (min) 0 10 0 30
PBS 043+ 0.12 1.75+ 041 050+ 0.01 0.70+ 0.14
H12-latex beads 0.47+ 020 149+ 0.26 0.53+ 0.04 0.75+ 0.23
Positive control 55.1+ 6.1 31.6+ 6.9
1) ADP 100p M, 2) ADP 20 u M
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Figure 4. Observation of the interaction of (a) latex beads, (b) H12-latex
beads, and (c) H12-latex beads and free H12 (4 mM) with the
platelet-immobilized surface in the reconstituted blood at the
shear rate of 150 s*. (Hct. 50 %, [platelet]= 5.0 x 10*/p L). These
images were taken at 180 s after blood circulation.
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Figure 5. Changes of attached H12-latex beads to the platelet-immobilized
surface at the various shear rates (Hct. 50 %, [platelet]= 5.0 x
10%/p L). These values were calculated from the images taken
at 180 s after blood circulation.
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Figure 6. Changes of the ratios of surface coverage with flowing platelets
(o) and H12-latex beads (O ) to the collagen-immobilized surface
under flow conditions of thrombocytopenic-imitation blood
([platelet]= 2.0 x 10*/y L, [H12-latex beads]=1.0 x 10°/p L ). As a
control using thrombocytopenic-imitation blood containing bare
latex beads, the ratios of surface coverage with flowing platelets
(e ) and the latex beads (m ) were also monitored.

Figure 7. SEM image of platelet aggregation involving H12-latex beads
(arrow).
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