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Biofluorescence measurement micro system by optimization of photonic crystal
structure

YANAGIDA, Yasuko
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Fluorescence assay is well established method for a biochemical sensing for
detecting and measuring biological molecules, such as DNA assay. However, light intensity from
fluorophores are relatively-weak. In this study, we fabricated a Photonic Cystal (PC) slab for the
enhancement of a fluorescence intensity. The PC was made of Si3N4 on a glass substrate and it have a

square-lattice hole array. We also fabricated another structure with different lattice constants
and hole diameters. We then evaluated the fabricated PhC by introducing the light with the
wavelength of 520 nm from the side and measuring the spectrum of emitted light. Moreover, we
fabricated a fluorescence measurement device which can arbitrarily change nano periodic structure of
photonic crystal by using temperature responsive gel. By transferring nanostructures to a
thermoresponsive gel by nanoimprint method, a device was able to change its measurement wavelength
arbitrarily with temperature change.
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Fig.1  Basic concept of the fluorescence
enhancement on the PC chip
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Fig.2  Fabrication process of PhC device
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Table 1

Tablel Parameters of designed PhC

| | PhC1|PhC5[PhC6|PhC7|PhC8 | PhC2 [ PhC3 | PhC4
SUES NNl 520 570 580 590 600 728 728 728

SRRl 380 417 424 431 438 532 266 133

280nm
400 500nm
Table 2)

Table2 Parameters of designed PhC

[ [ PhCY [ PhC10 | PhC11 | PhC12 | PhC13
EYF a [nm] 400 450 500 520 550
M7 d [nm] 280 280 280 280 280

80nm  SiN
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Fig.3 Example of
fabricated structure
of PhC device
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Fig.4  Setup of experiment
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Fig.5 Image of PhC
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Fig.6  Spectrum from SiN PhC
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Fig.7 Measurement of FITC concentration
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Fig.8  Spectrum from bioresist PhC
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