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Miniature Fluorescence Detection System for Protein Chips by Prism
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Abstract - This paper presents a miniature optical
system for the fluorescence detection of the patterned
protein chip. The patterned protein chip was fabricated
using MEMS process. The fluorescence from the
patterned protein chip was measured while varying
the concentration of the BSA. The fluorescence light
is separated spatially from the excitation beam using
mini-size prism to increase SNR (Signal-to-Noise
Ratio). The combination of prism and mirrors can
convert the excitation light from the laser diode to
uniform illumination on the specimen. We believe that
the proposed system for fluorescence detection can be
applied to realization of point-of-care.
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Fig. 1 Process sequences for Patterned Protein Chip
(a) Cleaning, (b) Photolithography (AZ4330), (c) Au
evaporation & PR lift-off, (d) Glass surface
modification & BSA + Cy5 immobilization .
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Fig. 2 Schematic of the Fluorescence detection
systemwith simple oblique incidence.
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Fig. 3 Schematic of Fluorescence Detection system
with Prism
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Fig. 4 Simulation of uniform illumination variation
for optical path difference (a) optical path @ 10 cm,
uniformity area : 200 um (b) optical path : 20 cm,
uniformity area : 340 um
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Fig. 5 Experiment of uniform illumination variation
for optical path difference (a) optical path: 10 cm,
uniformity area: 330 um (b) optical path: 20 cm,
uniformity area: 460 um .
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Fig. 6 Schematic of mirror Block system
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Fig. 7 Experiment result with system in Fig. 2. (a)
Image of multi-pattern , ( size : 100 um , Objective
lens magnification : x10 ), (b) Fluorescence intensity
vs. concentration.
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Fig. 8 Experiment result with system in Fig. 3. (@)
Image of multi-pattern , ( size: 100 um, Objective
lens magnification @ x10 ) , (b) Fluorescence intensity
vs. concentration
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