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Abstract

This paper reports low-cost PDMS/glass based DNA microbiochip for the restriction enzyme reaction and
its products detection using the capillary electrophoresis. The microbiochip (25mm x 75mm) has the heater
integrated reactor (5 pf) for DNA restriction enzyme reaction at 37°C and the microchannel (80 tm x100 tm
x58mm) for the capillary electrophoresis detection. It is experimentally confirmed that the digestion of the
plasmid (pGEM®-4Z) by the enzyme (Hind III and Sca I) is performed for less than 10 min and its
electrophoresis detection is able to sequentially on the fabricated microbiochip.
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Fig. 1 Schematic of a microbiochip for DNA restriction
enzyme reaction and its electrophoresis
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Fig. 2 Fabrication process of PDMS/glass microbiochip
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Fig. 3 Photograph of the fabricated microbiochip
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Fig. 5 Photograph of gel electrophoresis for products
from the digestion of the plasmid pBR322 by the
enzyme Hind III and Sty I with the variation of
reaction time in the microbiochip. The numbers
are the fragment lengths in base pairs

Fig. 6 Photograph of gel electrophoresis for products
from the digestion of the plasmid pGEM®-4Z by
the enzyme Hind Il and Sca I using (a)
conventional way and (b) the microbiochip. The
numbers are the fragment lengths in base pairs
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Table 1 Measured flow velocity (in pmy/s) of buffer in

PDMS channel
Channel width
35um 50pm 65um 80um 95um
Channel height
60pm 39 48 6.2 8.0 7.6
100pm 5.6 7.2 89 102 7.9

Table 2 Applied voltages in capillary electrophoresis
with the microbiochip

Digestion ?nI;IA &  Waste! Buffer Waste 2
product reservoir TESEIvoir reservoir reservoir
Injecting ov 480V 240V 240V
Separating 250V 250V oV 1.5kV
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Fig. 7 Electropherogram of CE with the microbiochip.
Sample is the products from the digestion of the
plasmid pGEM®-4Z by the enzyme Hind III and
Scal
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