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Fig.1 The schematic diagram of continuous-flow Fig.2 The schematic diagram of excimer laser

PCR chip system micromachining system
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2 GRS

2.1 BREMBENGE

SR HITHE S OGS IO R b B fci 18 R 48 T 1 35 el it [ SNU 2 "l 8912 5y SIS-2000 1 — 4 Y
SSRGS [ E 4(A) ], HOEIE T2 104 pm, RLY 56 wm. HHGEE R 10 598800627 it
A E4(B) ], HOEIETEL 104 pm. HIE4(A) WA D, BoEEBE R 2T, HIEE N 80%.
X A SO TAERUR | ASHEOCHBE A TAE Gz sh B — @ I, &80 ASHEOE BE 5 4 i 18 )
BENRIC, (A AGHBOEAY 25 8] 4040 R AR 02, DTS o s S AR, I 4(B) AT A, fHEEIE
JICHBAET 1, HaE TR b2 10 B A Ao kRS 2



430 HE 2R LEER Vol. 27

—105. 165 4 — (A)
0.0

. | _
EX |

= —20.07 ¥ |

3 2 | §

z _ I - | =
=] 40.0 uw =)

g J 1
@ |

0.0 50.0 100.0 150.0 200.0 250.0
Scan deepness/pm
Fig.4 The cross section( A) and the bottom surface(B) of microchannel
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PRI SR FH ek R 1 | P 2 R J RS BE 5 2 i Y AR RS B | ) R A 5 — T DU R0 PR 32
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Fig.5 The temperature riseing curve of three Fig.6 The infrared thermal picture of three
different temperature zones different temperature zones
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Fabrication of Micro Flow Through PCR Chip by Excimer
Laser and Its Application

YAO Li-Ying', QI Heng', CHEN Tao', WEN Si-Yuan®, BO Xiao-Chen’,
CHEN Su-Hong?, WANG Sheng-Qi*, ZUO Tie-Chuan'"

(1. College of Laser Engineering, Beijing University of Technology, Beijing 100022, China;
2. Institute of Radiation Medicine , Academy of Military Medical Sciences, Beijing 100850, China)

Abstract A cheap PMMA was chosen as the substrate instead of expensive silicon or glass, and a 248 nm ex-
cimer laser with flexible and auto character replaced complex lithography as a new fabrication technique. A
PMMA (48 mm x67 mm X 1 mm) based micro flow through PCR chip with 20 cycles was fabricated at 19 kV
and 18 mm/min excimer laser parameters. The section of the microchannel was trapezoid, and its bottom sur-
face roughness was less than 0.5 wm. The microchannel had a width of 104 pwm, a depth of 56 pm, and a
length of 2 060 mm. It cost about 110 min to finish the total length. Then the chip was bonded together with
another cover chip at 105 °C, 160 N and 20 min parameters. It could endure 0.85 MPa pressure and seal mi-
cro fluid well after sample injection experiment. In the end, the chip was integrated via the temperature con-
trol system. Three micro PID temperature controllers were chosen to control the temperature and gained +0.2
°C temperature control precision. The temperature grads between the three temperature zones were 16.5 and
22.2 °C, respectively. Finally 170 bp DNA fragments was amplified by using this chip.

Keywords PMMA ; Micro flow through PCR chip; Excimer laser (Ed.: A, G)



