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研究成果の概要（和文）：本研究では、反応性ポリマーがコロイダルシリカによりマルチ架橋されたポリマーネットワ
ークをwater-in-oilサスペンション中で形成させることで、新規な球状ハイドロゲル微粒子の作製に成功した。本方法
では、サスペンション媒体の粘度を変えることでゲル微粒子のサイズを容易に制御できるとともに、ポリマーの重合度
や反応性基の導入率、コロイダルシリカのサイズや濃度を変えることで、容易にゲル微粒子の機能を制御することが可
能である。特定のサイズ、強度、膨潤度をもつゲル微粒子が自在に得られることから、医薬、化学工業など様々な分野
への応用が期待される。

研究成果の概要（英文）：We report the preparation and characterization of novel hybrid hydrogel 
microspheres having polymer network structure multipully-crosslinked with silica nanoparticles. The 
hydrogel microspheres were prepared in a facile manner involved simple mixing of an aqueous mixture of a 
water-soluble copolymer having reactive side chains with silica nanoparticles in water-in-oil suspension. 
The size of hydrogel particles can be facilely controlled by the viscosity of suspension media and 
composition of hybrid hydrogels. As expected, the properties of the hydrogel particles such as mechanical 
strength and swelling property are strongly affected by the polymer network structure which is controlled 
by the polymer chain length and the number of crosslinking points. Such high tunable hydrogel 
microspheres are expected to be used in various application fields such as medical and industrial 
applications.

研究分野： 高分子材料化学

キーワード： ハイブリッドハイドロゲル　コロイダルシリカ　ポリマーネットワーク構造　ゲル微粒子　マルチ架橋
　無機ナノ粒子
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Figure 2 Chemical structures of water soluble 
polymer with reactive side chains. 
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Figure 5 Compressive strength of hybrid 
hydrogels. 
Red line: [pSiHm100] = 5 wt%, [SiNP] = 5 
wt%, Blue line: [pSiHm100] = 5 wt%, [SiNP] 
= 2.5 wt%, 
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Figure 3 Optical microscopic images of the hybrid 
hydrogel particles prepared in various suspension 
media. 
[pSiHm100] = 5 wt%, [SiNP] = 5 wt% 
(a) Silicone oil: 300 cS, without APS, (b) Silicone 
oil: 300 cS, with APS, (c) Silicone oil: 100 cS, 
with APS, (d) Silicone oil: 50 cS, with APS. 
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Figure 4 Particle size distributions of the hybrid 
hydrogel particles prepared in various suspension 
media. 
[pSiHm100] = 5 wt%, [SiNP] = 5 wt% 
(a) Silicone oil: 300 cS, with APS, (b) Silicone oil: 
100 cS, with APS, (c) Silicone oil: 50 cS, with 
APS.  
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