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Efficiency of carbon nanotube composites
in a co-culture system of early bovine embryos
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The improvement of in vitro culture systems is important for the production of embryos with high developmental competence
because the quality of in vitro-produced embryos has continually been poorer than that achieved with in vivo-derived embryos. Until now, many
studies have focused on improving embryo quality by evaluating the effects of different variables on the success of in vitro embryo development.
Recently, we manufactured a novel cell culture substrate using carbon nanotube composites. In this study, we investigated the efficiency of the
novel cell culture substrate in a co-culture system of early bovine embryos with cumulus cells. With embryos cultured on collagen-coated plates
(conventional method), the proportion of blastocysts and hatched blastocysts was 6.5% and 1.3%, respectively. In embryos cultured on carbon
nanotube composites, the proportion of blastocysts and hatched blastocysts was 24.4% and 11.5%, respectively, indicating that carbon nanotube
composites had significantly higher developmental competence than collagen-coated plates (P < 0.05). From these results, we conclude that

carbon nanotube composites could be used as culture substrates in co-culture systems for early bovine embryos.

Keywords: embryos, early development, co-culture system, carbon nanotube, bovine

Correspondence to Masaki Yokoo, Department of Agribusiness, Faculty of Bioresource Sciences, Akita Prefectural University, 2-2 Aza-Minami,

Ogata-village, Akita 010-0444, Japan. E-mail: myokoo@akita-pu.ac.jp

- 196 -



