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Abstract — A microfluidic system has been developed using biomaterial for the measurement of cupric ion concen-
tration. The cell-membrane-mimicking bilayer lipid membrane(BLM)-coated silver electrode was used for the sensing
of cupric ion concentration. The silver-supported BLM could increase its stability. A silver-supported bilayer lipid mem-
brane(s-BLM) was easily obtained using its self-assembling characteristics by immersing silver wire into lipid(phos-
phatidylcholine; PC) solution and then dipping into aqueous KCl solution. These s-BLMs were used to determine the
relationship between Cu’* concentration and current crossing s-BLM. Their relationship showed high linearity and
reproducibility. The calibration curve was constructed to express the relationship between Cu?* concentration and cur-
rent in the Cu®" concentration range of 10 and 130 uM. This calibration curve was used to measure Cu®" concentration
in an unknown sample. Microfluidic system with s-BLM was made of PDMS(polydimethy! siloxane) using typical soft
photolithography and molding technique. This integrated system has various functions such as activation of the silver
surface without cutting silver wire, coating of BLM on silver surface, injection of KCl buffer solution, injection of Cu?*
sample and measurement of Cu>* concentration in the sample.
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Fig. 1. Structure of phosphatidycholine molecule.
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Fig. 2. A schematic process for the formation of metal supported-
BLM.
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Table 1. Photolithographic method using AZ9260 positive photoresist

Step Process Condition

1 HMDS Wafer coating with HMDS
(Hexamethyldisilizane)
treatment

2 Spin coating 2,400 rpm, 60 sec.

3 Soft-baking 165 sec. at 110°C

4 Exposure Exposure to UV(8 mJ/em?.s) for 100 sec.

5 Developing Developing with AZ9260 developer

6 Washing Washing with deionized water
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Fig. 4. Picture and schematic diagram of microfluidic system for the
measurement of cupric ion concentration.
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Table 2. Operation procedure of microfluidic system

s

s

Solution injection (1) IM Na,S,04 (@) 3) 4) (5)0.1 MKCl (6) Cu**
procedure Solution Methanol Air Lipid solution solution solution
Function of Elimination of AgCl film on Cleaning of Na,S,0; Drying of silver =~ BLM formation on Buffer solution Sample
solution silver wire surface solution wire surface silver wire surface
Injection rate (ul/min) 20 150 6 0.5 2 2
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Fig. 5. XRD patterns for the silver surface coated with AgCl(upper)
and silver surface treated with 1 M Na,S,0; solution for 60 sec
(lower) in a microfluidic system.
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