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The future prospects of functional biomaterials
— Tissue reconstruction achieved by materials alone —

Yuji Haishima®, Akio Kishida®

Biomaterials implanted in vivo interact with tissues and cells through a layer of adsorbed proteins
formed on the surface of the material, and these proteins play an important role in the functional
expression and biocompatibility of the material. Normally, protein adsorption on the surface of
materials is passive, and the adsorption behavior is greatly influenced by the physicochemical
properties of the material surface. On the other hand, if the composition of the adsorbed protein on
the surface of a medical material can be artificially controlled, the intended function can be achieved.
Therefore, research on the development of materials immobilized with bioactive substances such as
growth factors and antibodies for the purpose of tissue regeneration is underway worldwide. Recently,
an anti-CD34 antibody-modified endothelial progenitor cell capture coronary stent was approved in
Japan. However, since these functional biomaterials fall under the category of combination medical
devices that are used in combination with drugs or cell-derived products, there are high hurdles to
their practical application due to manufacturing costs and regulatory application issues. In addition,
their quality control and other aspects require significant costs. Therefore, novel creation strategies for
functional biomaterials are eagerly awaited.

RNA aptamers, which are the third type of functional molecules to alternate antibodies and growth
factors, have the ability to selectively capture arbitrary targets. In addition, they can be freely
designed and chemically synthesized, which has the advantage of solving various problems that hinder
the practical application of conventional technologies. In this paper, we outline the creation of novel

functional biomaterials using RNA aptamer technology and their future prospects.
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