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Development of Novel Measuring Method for Evaluation of Temperature Responsive Polymer Gel Membrane
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This paper is concerned with the development of a novel measuring method for evaluating the characteristic of
temperature responsive polymer gels using a proposed piezoelectric embedded cantilever transducer. The transducer
consists of an aluminum cantilever beam, a piezoceramic patch and a probe coated by the target gel. The probe is
designed to be easily assembled to the transducer by a double-stick tape. The characteristic of the gel is measured and
evaluated both by the traditional electric balancer and the proposed piezo-cantilever transducer. The results obtained
by the proposed transducer indicate that piezo-cantilever transducer has the potential for detecting the
swelling/deswelling behavior of a polymer gel and will be used in biochemical material detecting application.

Keywords: poly (N-isopropylacrylamide), polymer membrane, characteristic evaluation, piezoelectric transducer,
cantilever beam, impedance measurement.
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Fig. 1 Water content (H) of the gel measured by
conventional method using an electric balance as a function
of temperature.
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(a) Polymer gel membrane probe

(b) Piezo-cantilever transducer

Fig.2 Polymer gel probe and transducer.
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Fig. 3 Schematic of piezoelectric cantilever transducer. (a)
Top view, (b) Side view.
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Fig. 4 Admittance responses of piezo-transducer with and
without the gel membrane (experimental).
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Fig. 5 Admittance responses of the transducer at various
temperatures.

Table 1 Resonance frequencies to temperature.
7(°C) 15 20 25 30 45
f(Hz) 25057 | 25056 | 25056 | 25055 | 25055
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Fig. 6 Admittance waveforms corresponding to the

temperature variation of the gel membrane.
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Fig. 7 Admittance response variations obtained after the
sensor is taken out from the water at 20°C.
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Fig. 8 Admittance response variations obtained after the
sensor is taken out from the water at 50°C.
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Fig. 9 Admittance response variations obtained when the
sensor is inserted in the water.
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