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Figure 1 Artificial platelets.
Artificial platelets are classified into platelet prod-
preclinical  UCS and artificial particles coated with fibrinogen or
related peptides. The latter (artificial platelets by
preclinical ~ NAITOW definition) are produced using components

derived from human or totally synthesized.
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Figure 2 Platelet aggregation and artificial plate-
lets.

Platelet aggregation is induced by bridging adjacent
platelets with binding of plasma fibrinogen to acti-
vated GPIIb-IIIa complex on the cell surface.” The
binding sites on the ligand for the receptor are local-
ized at sequence of H12 or RGD. Fibrinogen or the
synthetic peptide-coated particles reinforce platelet
aggregation by receptor-ligand interactions being
more multivalent than fibrinogen itself.
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Figure 3 HI12-(ADP) liposome.

H12-(ADP) liposome, one of the developing artificial platelets
is surface-coated with polyethylene glycol to ensure its blood
compatibility and dispersibility. HI12 peptide is covalently con-
jugated to the tip of polyethylene glycol moiety as a target
molecule of activated platelets. ADP, a physiologically impor-
tant platelet agonist stored in platelet alpha granules is stably
encapsulated into the inner space of the liposome.
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Figure 4 Evaluation of lyophilized fixed platelets (Stasix®)
as an infusible hemostatic agent in experimental non-com-
pressible hemorrhages* in swine.”

Using a non-compressible liver hemorrhage swine model, the
effect of lyophilized fixed platelets (Stasix®) on survival was
compared with normal saline. As a result, the survival rate in
the Stasix group (80%) was significantly higher than that in the
control (20%).
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Figure 5 Comparison of hemostatic effects of H12-(ADP) liposomes with those of
platelet-rich plasma in severely thrombocytopenic rabbits.”

The hemostatic effect of H12-(ADP) liposome was compared with that of platelet rich
plasma in severely thrombocytopenic rabbit models induced by busulphan. Ear bleeding
time of busulphan-induced thrombocytopenic rabbits was measured 30 min after infu-
sion of platelet preparation or the liposome. Indeed, platelet transfusion effectively cor-
rected the prolonged bleeding time in a dose-dependent fashion. Similar correcting
effect was also observed with HI2-(ADP)-liposomes in a dose-dependent fashion. The
extent of correction by the liposome was just comparable to that obtained by platelet
transfusion, indicating that H12-(ADP)-liposome exhibits in vivo hemostatic ability as

efficiently as platelet transfusion.
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Figure 6 Effect of RGD-PLGA particles on bleeding time in rat femoral
artery injury model.'”

Using a rat femoral artery injury model, the effect of RGD peptide-coated
PLGA particles (4600-RGD, 4600-RGDS and 4600-GRGDS) on bleeding time
was evaluated by comparison with control treatments (Normal saline: Saline,
recombinant coagulation factor VIIa: rFVIIa, RGD-uncoated particles; PEG
4600 and RGD reverse peptide-coated particles: 4600-GRADSP). The hemo-
static ability of these RGD-PLGA particles was found to be significant as com-
pared with saline control. In addition, the effect of RGD-PLGA particles was

significantly higher than a clinically useful hemostaic agent rFVIla.
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Artificial platelets are classified into lyophilized products derived from human platelets and fibrinogen or related

peptide-coated microparticles made from blood-compatible materials such as albumin. The artificial platelets are substi-

tuted for platelets in transfusions for treatment or prevention of bleeding in patients with thrombocytopenia; they reinforce

the hemostatic abilities of residual platelets. Although some of the products have been tested in early phase clinical trials,

none of them have yet been approved for clinical use.
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