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Variable temperature quasi-creep experiment for fabrication of
microfluidic chip using Cyclo-olefin Polymer (COP)
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Abstract: A hot embossing method is used to fabricate Cyclo-olefin Polymer (COP) microfluidic chip
in this paper. Since temperature is the most important parameter in hot embossing process, the varia-
ble temperature quasi-creep experiment is set up to study the viscoelastic character of COP for deter-
mination of the working temperature. From a point of temperature below COP’s (T,) temperature,
applying the embossing working pressure, the temperature-deformation curve at slow temperature ris-
ing speed(1.5 ‘C/min) is obtained. According to this curve, the hot embossing of microstructure un-
der embossing reference temperature (T,) has a high accuracy and low substrate deformatiom. Experi-
ments show that average duplication precision is 97. 6% in width and 94. 3% in depth. Electrophoresis
and DNA separation experiments have been done on fabricated COP chip,which shows that COP chip
has excellent biologic compatibility and is suitable for biochemical analysis.
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Tab. 2 Widths and depths of micro channels on moulds and chips
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FEE (um) F& B (pm) KD = B (pm) WE (pm) B (0
1 57.9 57.0 98.5 71.2 68. 1 95.6
2 59. 2 59.0 99.7 72.9 70. 8 97.1
3 59.2 58.0 98.0 73.5 71.8 97.7
4 59.1 58.9 99.7 73.2 71.8 98.1
5 64. 3 63.5 98. 8 78.4 69.9 89. 2
6 65.6 61.6 93.9 79.4 72.7 91.6
7 66.9 62.6 93.6 80.5 73.6 91. 4
8 65.6 63.5 96. 8 78.3 72.7 92.8
9 63.0 60.9 96.7 67.0 63.7 95.1
10 60. 4 60. 7 100. 0 61.3 58.0 94. 6
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