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Fig. 1 Schematic representation of the experimental setup
and the detection arrangement for the PMMA chip
1. Buffer reservoir; 2; Sample reservoir; 3: Sample waste reservoir;
4. Waste reservoir; DP: Detection point; L: Lens; P: Plane mirror;
DL: Diode semiconductor laser; OF: Optical fiber; F: Filter; PMT:.
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Fig. 2 Structure and visible spectra of
TP3 and its adduct with dsDNA
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Fabrications of a Poly ( Methyl Methacrylate ) (PMMA ) Microfluidic
Chip-Based DNA Analysis Device

DU Xiao-guang
Research Center for Analytical Sciences, College of Science, Northeastern University, Shenyang 110004, China

Abstract A DNA analysis device based on poly(methyl methacrylate) (PMMA) microfluidic chips was developed. A PMMA
chip with cross microchannels was fabricated by a simple hot embossing. Microchannels were modified with a static adsorptive
coating method using 2% hydroxyethyl cellulose. A high-voltage power unit, variable in the range 0-1 800 V, was used for on-
chip DNA sample injection and gel electrophoretic separation. High speed, high resolution DNA analysis was obtained with the
home-built PMMA chip in a sieving matrix containing 2% hydroxyethyl cellulose with a blue intercalating dye, TO-PRO-3
(TP3), by using diode laser induced fluorescence detection based on optical fibers with a 670 nm long-pass filter. The DNA
analysis device was applied for the separation of ¢X-174/Haelll DNA digest sample with 11 fragments ranging from 72 to 1 353
bp. A separation efficiency of 1. 14X 10° plates/m was obtained for the 603 bp fragments, while the R of 271/281 bp fragments
was 1. 2. The device was characterized by simple design, low cost for fabrication and operation, reusable PMMA chips, and
good reproducibility. A portable microfluidic device for DNA analysis can be developed for clinical diagnosis and disease screen-

ing.
Keywords Poly(methyl methacrylate) ; Microfluidic chips; DNA analysis device
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