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Starburst hemoglobin polymer with controlled physical properties as a red blood
cell substitute

Matsuhira, Takashi
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Various chemical modifications of hemoglobin (Hb) have been investigated to
produce artificial oxygen carriers. At the beginning of this research, we aimed to construct a
starburst polymer with a regularly arranged Hb-PEG structure. We synthesized monocyclic Hb monomers
and a bicyclic Hb dimer for use as arms and a core of starburst polymer. Thermodynamic analysis of
ring-opening polymerization of cyclic monomers clearly showed an entropy-driven mechanism: a cyclic
Hb monomer with a larger ring size preferred to form a supramolecular Hb polymer.
A supramolecular polymer gel was obtained by ring-opening polymerization of bicyclic Hb dimer. The
gel has a unique network structure cross-linked by non-covalent interactions between Hb subunits.
Therefore, research shifted to evaluating its physical properties and controlling its
viscoelasticity. The rheology of the obtained gel changed significantly in response to changes in pH
and additives that affect the interactions between Hb subunits.
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