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Design and fabrication of a microfluidic chip integrating driving

and sensing functions
LI Xiangjiang, LIU Kai, HE Yingning
(School of Physics and Optoelectronics, Xiangtan University, Xiangtan 411105, China)
Abstract: [Objective] Point-of-care diagnostic equipment urgently requires the development of low-cost,
highly integrated, and portable analytical technologies. Integrating both driving and detection functionalities
onto a single microfluidic chip presents a highly promising solution. In this study, we designed and
fabricated a microfluidic chip combining a printed circuit board with 3D-printed microchannels, integrating
both a micropump and a sensor within the chip itself. This approach enables the functionality of a
programmable electrolytic micropump. [ Method] Utilizing mature PCB manufacturing processes, the
driving electrodes for the electrolytic micropump and the three-electrode system for electrochemical sensing
were directly fabricated on the substrate. By integrating this PCB-based electrode system with a 3D-printed
microfluidic channel layer, the microfluidic chip sensor achieved quantitative detection of hydrogen

' under an applied

peroxide. [Result] The sensor achieved a flow rate ranging from 28 to 218 pL * min~
voltage of 3 to 8 V. Using cyclic voltammetry, it successfully detected hydrogen peroxide in the
concentration range of 0.01 to 9 mmol « L', with the detected concentration showing a good linear
relationship with the current response (R? = 0.996 82) . [Conclusion) This research validates the

feasibility of an integrated microfluidic chip capable of both driving and detection. It offers a promising
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technological pathway for developing a new generation of portable biochemical analysis systems.

Key words: microfluidic chip; micropump; electrochemical sensor; integration; hydrogen peroxide
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Fig. 1 Microfluidic chip fabrication workflow

W 3D ITENH ORI AW A & . 3D T EDH AR BE 6 B2 A SC B A A JL AT IR A1) il . E 4 52
SHOTCGEE . AR ATR A A AR LA R L 3D AT BN AR N AL B 8 PR R ARSI AR, O B
N Z IR 2 52 2 i B H IV S L 5 A 8 Y B 40 B A T B A L . 3D T ERE R

B SIS ANE Z (n T AR . BEAIR Tk A 3D AT ER AR 2 M R A . SRR
200 I RE SR T RE TR 1R, ReRS eSS % . TR AL o B R
2.2 ETEDRIREBIRMRRED

5o R OR

A 5T R (@ [ R ) A
it kmE  "Fo 0
T §7ﬁ bl B
HL R 5 5 %
b o7 A% A — © i
S A B ST o
B R, A K - el
B . | P, L RS
B2 () B -~
A E 5 B2 (a) WERGKEHE; () WARGASEREE; (o KRESHKZYE
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