
過去の研究実績 現在、注力している研究 今後取り組んでいきた
い研究

1. 単一分子操作&分析
デバイスの開発

2. 単一の細胞・ウイ
ルス・細菌の分析
システムの開発

3. 電気的ウイルスセ
ンシング法の実証

4. 呼気診断システム
の開発

5. 真空紫外光による
光加工法の実現

1. マイクロ・ナノ流体工学を応用した，バイオナ
ノ粒子(ウイルス，バクテリアなど)の操作・分
析システムのヘルスケア応用

2. 真空紫外光を利用した，常温常圧下での光エッ
チング法や光接合法

1. 身の回りで使える
バイオデバイス

2. 光接合・エッチン
グ技術の実装

3. 人工生命の実現
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1分子ソーター
低環境負荷の新たな微細加工
技術の実現と，それによって
作製するマイクロ・ナノ流体
デバイスが当研究室の基盤技
術です。主に医療・ヘルスケ
アへの応用を通じて，ナノデ
バイスやバイオデバイスによ
る新産業の創出を目指します。
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Figure 3. Fluorescent images and measured electric current during sorting of three sizes of single DNA molecules. The upper graphs show

measured electric current and the lower photographs show the fluorescent images of flowing single DNA molecules at the switching junction.
Three sizes of DNA ((A) 15.0 kbp; (B) 33.5 kbp DNA; (C) 48.5 kbp DNA) are shown. The estimated apparent length of these DNA molecules

by de Gennes and Flory–Pincus scaling theory is approximately 1.1, 2.4 and 3.6 µm, respectively. The brighter white domains, which are
indicated by the white triangles, were observed in the case of the 48.5 kbp DNA, which can be attributed to local conformational changes that

may be aggregated in the region. The electrodes for electrophoretic switching are out of sight and invisible. The baseline current is adjusted at

around 1 pA, and drops to around 0.2–0.3 pA in all cases.

Figure 4. Test results for single-molecule sorting of a mixture of three sizes of DNA. (A) Linear quantification of the three sizes (15.0, 33.5,

48.5 kbp) of DNA versus fluorescent intensity. This graph was used to determine the relationship between measured fluorescent intensity and
DNA size. (B) The fluorescent intensity before and after sorting comparing the ratio of the fluorescent intensity of each size of DNA, each of

which is normalized by the total intensity. The dashed line represents a 100% match of the intensities before and after sorting. The fluorescent
intensities after sorting correspond very well to the intensities before sorting. The solid reversed triangle indicates the present detection limit,
which is limited by the sensitivity of the visualization technique.

therefore reducing the bandwidth decreases the noise. Because

it is a random noise, it may be reduced by averaging, which

is equivalent to limiting the bandwidth of measurement if

thermal drift is suppressed enough. The trade-off between

averaging time and drift decides how much background

thermal noise will be suppressed, which in turn determines the
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概念図
(1分子ずつ検出・分画)

DNAの1分子
ソーティング例

光接合・光エッチング
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