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Synthesis and Antioxidant Ability Evaluation of Stroma-Free Hemoglobin Nanoparticles as an
Artificial O, Carrier (Faculty of Sci. and Eng., Chuo University) ONatsumi Kohyama, Wataru
Okamoto, Mai Hasegawa, Teruyuki Komatsu.

Realization of artificial O, carriers (red blood cell substitutes) based on purified hemoglobin
(Hb) attract attention because of a concern about blood shortage. Although many formulations
have been developed, the decrease in O, transporting capacity associated with the autoxidation
of Hb remains an unsolved problem. Stroma-free hemoglobin (SFHb) obtained from red blood
cell contains antioxidant enzymes that remove reactive oxygen species. If an artificial O, carrier
comprising SFHb can be prepared, it will become a new formulation with antioxidant ability.
The aim of this research is to synthesize SFHb nanoparticle (SFHbNP) composed of
polymerized SFHb covered with human serum albumin (HSA) (Fig. 1) and to evaluate its
structure, O, binding ability, and antioxidant ability. SFHbNP was synthesized by the same
method as HbNP. The particle diameter was determined as ca. 100 nm by dynamic light
scattering. The spherical structure was clarified by scanning electron microscopy. The Pso value
of SFHbNP was 7 Torr, which is lower (higher O, affinity) than that of Hb (Pso: 12 Torr).
SFHbNP formed very stable O, adduct complex. The Hb oxidation rate of SFHbNP in H,O;
solution (20 uM) after 2 hr was only 4% (the oxidation rate of HbNP in the same condition was
51%). SFHbNP is an artificial O, carrier with high antioxidant ability.
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