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A method is described for the detection of DNA hybridization on porous Si thin film, based upon the pairing of oligonu-
clectide chemistry and the silicon nano-technologies. A porous Si thin film with a pore diameter of approximately 25 nm
was synthesized by anodizing a highly doped, n-type Si crystal in a dilute hydrofluoric acid (HF) solution. The surface of
poresin the porous Si film was converted to the DNA-modified surface, on which single-stranded DNA molecules are co-
vaently attached. Infrared spectromicroscopy was employed to monitor the hybridization of DNA immobilized on the pore
surface with its complementary DNA. In our method, labeling of target DNA with fluorophore probes is not necessary. We
demonstrate that DNA hybridization on porous Si thin film can be detected with high sensitivity by analyzing IRAS spec-

tral profiles, suggesting potential utility of our method in DNA sensing chips.
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Fig. 1. Procedure for the formation of aporous Si film.
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Fig. 2. SEM images of a Por-Si film. (a) Top view and (b)

Cross section.
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Fig. 3. Reaction scheme for immobilization of DNA on Por-
Si surface.
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Fig. 4. IR spectral change caused by (a) UV illumination,
(b) immersion of the oxidized pore surface into 2 %
MPTMS in methyl-alcohol, and (c) a subsequent
rinse of the MPTM S-adsorbed surface with a solu-
tion of DTT in D20.
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Fig. 5. C-H dtretching vibration spectra of the MPTMS ad-

sorbed Por-Si surface before and after a DTT/D20
rinse.
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Fig. 6. IRAS spectra of the Por-Si film after (a) immersion
in DNA solution and (b), (c) subsequent rinses in

D20.
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Fig. 7. IRAS spectra of the Por-Si surface (a) modified with

DNA (b) immersed into NaCl solution containing
dT20 and subsequently rinsed in a solution of NaCl,
and (c) after aD20 rinse.
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