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Preparation of Microfludic Chip for Sugar Detection
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Abstract: The micro channels on the surface of Polydimethylsiloxane (PDMS) were prepared by soft lithogra-

phy technology, and the glass substrate integrated with metal membrane electrode was prepared by lithography-

wet etching and magnetron sputtering coating technology. After the surface oxygen plasma treatment of PDMS

and glass substrate,

the PDMS - glass microfluidic chip was prepared through reversible bonding. Finally, the

sugar detection performance of the microfluidic chip was analyzed using the honey from a market as a testing

material. The result shows that the glucose, sucrose and fructose in honey can be successfully separated and

detected in 3 min at the running voltage of 850 V and 50 mmol/L sodium hydroxide solution
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Fig. 1  Sketch map of three electrodes system and high

voltage cathode (a) High voltage cathode; (b) Work

electrode; (c¢) Counter electrode; (d) Reference electrode
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Fig. 2 Sketch map of the cross channel
B Sample waste pool; C Sample pool; D Buffer solution pool;
AD Separated channel; BC Sample injection channel;

ED The length of effective separation
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Fig. 3 Electrode processing and production

(a) Titanium and gold film plating; (b) Resist coating; (c¢) Illumination;

(d) Image develop; (e) Wet etching for removing titanium and gold film and ; (f) Remove photoresist
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Fig. 4 Fabrication of PDMS channel
(a) Resist coating; (b) Illumination; (c) Image develop; (d) Pouting PDMS monomer and (e) PDMS cover plate with channel
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Fig. 5 PDMS microfluidic chip integrated with electrochemical detector (a) Glass substrate; (b) PDMS cover plate with cross
channel; (c¢) and (d) Negative leading wire for separating high voltage; (e) Leading wire of the work electrode; (f) Leading wire
of counter electrode; (g) Leading wire of reference electrode; (h) CCD partial enlargement photo of electrode; (i) Partial

enlargement photo of PDMS cover plate and (j) Cross-section drawn of PDMS channel
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Fig. 6 Electrophoretic separation diagram of gold electrode
as work electrode

(a) Stage of sample injection; (b)Stage of sample separation
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