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Gel formation and drug release properties of dual-stimuli-responsive azobenzene-based Fmoc
derivatives bearing a branched OEG chain (Graduate School of Science and Engineering,

Yamagata University) O Shuri Hirao, Kazuaki Ito

Stimuli-responsive heat-set gels based on low-molecular-weight compounds are attractive
for injectable drug delivery systems, as they can overcome issues of delayed responsiveness
and post-use residue associated with polymer-based materials. Herein, we report a novel
amphiphilic azobenzene derivative (1) that forms a heat-set gel and undergoes a light-induced
gel—sol phase transition (Fig. 1).

An aqueous organic acid salt solution of 1 exhibited a sol-gel transition near body
temperature. Dynamic viscoelastic measurements of the heat-set gel (1) showed that the storage
modulus (G') exceeded the loss modulus (G”) at 37 °C, confirming gel-like mechanical
properties(Fig.2(a)). Upon ultraviolet irradiation, the gel transitioned to a sol state due to trans—
cis photoisomerization of 1 (Fig. 2(b)). These results demonstrate that compound (1) possesses
dual thermal and light responsiveness (Fig. 1). Controlled drug release from the gel using the
dual stimuli will also be presented.
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Fig. 1. Photographs of photo responsive behaviors of 1 (15 mg/mL)
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Fig. 2. (a)Rheological experiment of 1 in BzONa (0.6 M) aq at
37°C, (b) UV-vis absorption spectra of 1(15 mg/mL})
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