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A Centrifugal Microfluidic Chip for Biochemical Analysis
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Abstract In this paper, a low-cost, rapid, automated centrifugal microfluidic chip for biochemical analysis was
presented. The chip integrates sample pre-processing and multi-biochemical items assay. Through multi-level microfluidic
channels and micro-siphon valves, the chip combines the pre-treatment of samples, sample transportation and the reaction
processes between sample and biochemical reagent. The results are obtained by colorimetric detection. It is shown that
the reproducibility of cuvette pathlength for chip is from 0.08% to 0.52%. The coefficient of variation (CV) of sample,
diluents metering and mixing for chip by the CV of blood glucose results is 1.4%. The CV of day-to-day and within-run
precision for 15 biochemical items are less than 3.5%. Therefore, it is concluded that the centrifugal microfluidic chip for

biochemical analysis can satisfy the clinical testing requirements.
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Fig.1 Microfluidic chip for assay
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Fig.2 Adding sample (red) and diluent (blue)
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Fig. 3 Blood cells separating, plasma and diluent metering
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Fig. 4 Blood cells (red) separating, plasma (yellow) and
diluent metering completed
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Fig. 6 The diluted plasma (green) entering into the cuvettes
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Fig. 7 The mix of diluted plasma and reagents and

biochemical reactions fulfilled
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Table 1 The results of within-run and day-to-day precision for biochemical items by microfluidic chip

Kedsi W AL HI
Xts CV(%) X*s CV(%)
GLU (KF-2) 20 7.1£0.10 1.41 6.940.13 1.88
GLU UK 3) 20 15.340.12 0.78 15.4+0.15 0.97
a-HBDH K- 2) 20 129.6+2.12 1.64 130.243.05 234
o-HBDH (/K- 3) 20 178.8+2.33 1.30 177.8+2.89 1.63
LDH (/K7 2) 20 232.6+3.55 1.53 231.9+3.87 1.67
LDH (K7 3) 20 425.1£5.13 121 423.8+5.82 1.37
AST (FKF2) 20 36.6%1.15 3.14 35.9+1.23 3.43
AST (KF3) 20 155.3+3.19 2.05 155.8+3.35 2.15
CK OKF2) 20 231.9+5.34 2.30 232.8+5.56 2.39
CK UKF 3 20 587.9+10.23 1.74 589.9+12.36 2.10
TP KT 2) 20 58.6+1.06 1.81 59.9+1.11 1.85
TP OKF3) 20 44.5+1.12 252 44.8+1.02 2.28
ALB (KT 2) 20 42.2+0.85 2.01 42.5£0.92 2.16
ALB (KT 3) 20 28.60.83 2.90 28.3+0.79 2.79
TBIL KV 2) 20 30.8+0.87 2.82 30.9+0.82 2.65
TBIL (KF3) 20 96.3%1.12 1.16 96.5+1.23 127
ALT (K3 2) 20 36.2+1.25 3.45 35.8+1.19 332
ALT OKF3) 20 134.6£2.17 1.61 135.8+3.18 2.34
GGT (K¥-2) 20 53.4+1.34 2.51 54.2+1.46 2.69
GGT UKF3) 20 171.6+2.22 129 172.5+3.13 1.81
ALP (K 2) 20 187.6+4.16 2.22 188.4+5.13 2.72
ALP (/KT 3) 20 325.846.33 1.94 324.9+6.45 1.99
UREA (KF2) 20 7.52+0.21 2.79 7.55+0.2 2.65
UREA (/KF3) 20 21.140.52 2.46 21.340.5 2.35
Cr UKV 2) 20 125.6+2.89 2.30 125.5+3.12 2.49
Cr UKF3) 20 352.349.14 2.59 353.1=10.16 2.88
UA K 2) 20 409.8+11.6 2.83 4211113 2.68
UA (KF3) 20 761.8+12.53 1.64 778.6+13.11 1.68
CHOL (K-F¥2) 20 5.1£0.12 2.35 4.9£0.13 2.65
CHOL (JKF-3) 20 7.48+0.19 2.54 7424021 2.83
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