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The first part of this research is the development of a simple non-enzymatic glucose
sensor named “on-column affinity smart polymer gel glucose sensor”. Copolymer of 3-
acrylamidophenylboronic acid and acrylamide (smart polymer gel) was synthesized in a 5 c¢m long
capillary tube with a detection window to provide an on-column light absorption measurement at 500
nm. The smartpolymer gel swell when it binds with glucose and the optical density of this gel
decreased with the increase of glucose concentration. After the coated capillary was incorporated into
a flow injection system and under the optimum conditions, the linearity and the limit of detection of
this sensor was 0.5-16.0 mM and 0.5 mM, respectively. The analysis time was 6 minutes with a
very good operational stability (250 consecutive injections with RSD only 5%). In order to evaluate the
performance of the on-column affinity smart polymer gel sensor, 10 unknown glucose samples
prepared in distilled water were analyzed with the conventional DNS (dinitrosalicylic acid) and the
proposed methods. It was found that the results obtained from both methods agreed well (P>0.05).
For a real sample analysis, three urine samples with known glucose levels were analyzed with the
developed method. The results showed that the on-column affinity smart polymer gel glucose sensor
provided the comparable results to those from the normal strip test technique. An acceptable range of
recoveries, 88+2 to 103+4 %, was also obtained.

The second part aims to improve the selectivity of the glucose sensor by coupling a
separation column in front of the detection part. A monolith column was synthesized using
phenylboronic acid as a monomer and act as a function group to retain different sugar. It was found
that the monolith column could be successfully synthesized but it could not separate glucose from
sucrose. Glucose and sucrose were eluted from the momolith column with almost the same retention
time. Therefore, the focus is shifted to the development of a flow injection amperometry for better
detection sensitivity by using copper particles modified glassy carbon electrode. Copper particle

modified glassy carbon electrode provided good calalytic acitivity for glucose oxidation. The method
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used to modify electrode in this work is very simple. The operational stability was also good, at least
350 times of injection can be performed on a single modified electrode (2.5% RSD). The reduction of
%response was only 0.0018 per injection. Under the oprimum conditions, the copper particle modified
electrode coupled with the flow injection amperometry provided wide linear dynamic range, 0.0010-

10.00 mM, with low lomit of detection, 0.0050 mM or 5.0 pM.
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