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Preparation and Characterization of Thermoresponsive Composite hydrogel Particles
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SYNOPSIS

Thermoresponsive interpenetrating polymer network (IPN) hydrogel particles which composed of crosslinked
poly(N-isopropylacrylamide) (PNIAPM) and calcium alginate were prepared. To investigate the effect of the
synthesis temperature on the characteristics of the IPN hydrogel, IPN hydrogel beads were prepared via
modified inverse emulsion polymerization. Varying the synthesis temperature from 10 to 40 °C led to slight
differences in the FTIR and elemental analysis results, whereas significant differences in optical color,
thermoresponsive behavior, and release properties of vitamin By, were observed. The IPN beads prepared at low
temperature (10 and 20 °C) were transparent and exhibited a large and drastic thermoresponsive volume change.
On the other hand, the IPN beads prepared at high temperature (30 and 40 °C) were opaque and exhibited a
small and gradual thermoresponsive volume change. In addition, the diffusion coefficient in the IPN beads
prepared at low temperature decreased with increasing solution temperature, whereas the diffusion coefficient in
IPN beads prepared at high temperature increased with increasing solution temperature. In addition, applied
dripping method using concentric two-fluid nozzles was attempted to prepare the core-shell capsule shaped
hydrogel particles. The obtained capsules showed the same trend of the IPN beads prepared via modified inverse

emulsion polymerization at high temperature.
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Fig. 1 Schematic diagram for modified inverse emulsion
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Fig. 2 Schematic diagram of experimental apparatus for

dripping method using concentric two-fluid nozzles

Fig. 3 Stereoscopic photos taken at 10 °C of IPN beads
prepared at (a) 10 °C, (b) 20 °C, (a) 30 °C and (d) 40 °C

Fig. 4 Stereoscopic photos taken at 50 °C of IPN beads
prepared at (a) 10 °C, (b) 20 °C, (a) 30 °C and (d) 40 °C
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Fig. 5 Relative wet weight of IPN beads as a function of
solute temperature (initial NIPAM monomer concentration:
9.6 wt%)
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Fig. 6 Diffusion coefficient of VB;, in the IPN beads at
surrounding solution temperature of (a) 25 °C and (b)

40 °C
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Fig. 7 Relationship between the initial polymerization rate
and the PNIPAM alginate weight ratio
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Fig. 8 Diffusion coefficient of VB;; in the IPN capsules
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