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Highly sensitive and multi-parameter optical detection for whole blood on centrifugal microfluidic chip
ZHOU Wen-chaol, 2, WU Yi-huil*, HAO Pengl, LIU Gui-genl, LIU Yong-shunl

1.Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033,
China;
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Abstract: The absorbance measurement method has a shorter optical path due to the microfluidic chip with smaller
sizes. Therefore, a multireflection structure based on a quasi Fabry-Perot cavity was proposed to enhance the optical
path length and complete the highly sensitive and multi-parameter detection for the whole blood on the centrifugal
microfluidic chip. First, the optimal condition of the largest path length and the proper Signal and Noise Ratio(SNR)
were analyzed theoretically. The results indicate that the maximum path length is only inversely proportional to the
square of the beam diameter and the SNR is dependent on the reflectivity of the mirror and the number of reflections.
Then, a detection pool was designed, the structure sensitivity of the pool was verified by the methylene blue solutions
with different molar concentrations, and its path length was proved to be improved by two orders. Finally, the
albumin and glucose in the whole blood on the centrifugal microfluidic platform was measured, and the good linearity
with typical R2(linear relation coefficient) values of 0.999 07, 0.993 94, and 0.992 87 were obtained. From these
results, it concludes that the quasi Fabry-Perot cavity is suitable for the whole blood biochemical detection and can
satisfy the requirements of accuracy.
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