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Synthesis and O, Binding Ability of Core-Shell Structured Stroma-Free Hemoglobin
Nanoparticle (Faculty of Sci. and Eng., Chuo University) (OKoki Takamine, Wataru Okamoto,
Natsumi Kohyama, Teruyuki Komatsu.

Although various hemoglobin (Hb)-based O, carriers have been developed, autoxidation of the
Hbs reduced their O, carrying ability. Stroma-free hemoglobin (SFHb) extracted from red
blood cells contains reactive oxygen disproportionating enzymes [such as catalase (Cat)]. The
aim of this study is to synthesize SFHb nanoparticle (SFHbNP) covered with human serum
albumin (HSA) and to clarify its structure, O, binding property, and antioxidant ability. SFHb
was polymerized using N-succinimidyl 3-maleimidopropionate and dithiothreitol, yielding
SFHb nanoparticle. Consequently, coupling of maleimide groups on the particle with Cys-34
of HSA gave core-shell structured SFHbNP. The particle diameter was determined to be 30 nm
by dynamic light scattering. Scanning electron microscopy confirmed the spherical shape. The
Pso was 8 Torr, which was lower (higher O, affinity) than that of Hb (12 Torr). The Hb oxidation
rate of SFHbNP in H,O; solution (20 uM) after 2 hr was only 3%. SFHbNP is an artificial O
carrier with high antioxidant ability.
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Fig. 1 Structure of SFHbNP.
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