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A PCR method utilizing the photothermal effect of magnetic carbon
nanoparticles was developed. The nanoparticles used in the present study were composed of an iron
core and a carbon shell, and they were dispersed in a PCR solution. The carbon shells of the
nanoparticles absorb near-infrared (NIR) light and release energy as heat. Therefore, the PCR
solution can be heated from the inside by irradiating NIR light. In this study, PCR was carried out
performing thermal cycling via the on/off operation of NIR irradiation to the nanoparticles. The
total time of PCR was reduced as compared with that in the case of the conventional PCR method
thanks to rapid and efficient heating by the nanoparticles. In the case of three-step PCR, the
amount of by-products produced by the present method was smaller than that by the conventional
method. We also successfully amplified target DNA by our PCR method using spent nanoparticles, which

had been recovered from reaction solution using a magnet.
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