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Abstract 
As a kind of functional barriers, membranes have been successfully developed for controlled 
release.  Recently, as a new type of functional membranes, environmental stimuli-responsive 
membranes have been proposed.  These functional membranes can control the diffusion 
permeability of solutes responding to environmental stimuli, such as temperature, pH, glucose 
concentration, special chemical substances and so on.  They have been considered to be very 
useful for controlled release especially drug delivery, because they can be used to achieve 
stimuli-responsive rate-/time-programmed and/or site-specific drug delivery.  The 
environmental stimuli-responsive membrane systems can just release chemicals or drugs as 
designed at a specific site where an environmental condition, such as pH or temperature, is 
different from that at other sites.  For an example, they might release drug in a body when 
the membrane carrier systems passing through tumor cells that have a considerably lower pH 
than normal tissues.  Because the release rate from membrane systems is generally 
controlled by the diffusion rate of the permeants across the thin membranes, a quicker change 
in the release rate responding to the stimuli may be expected, compared to cross-linked gels or 
microspheres.  Therefore, much attention has been paid to the environmental 
stimuli-responsive smart membranes for controlled release.  In this presentation, several 
kinds of environmental stimuli-responsive membrane controlled-release systems, such as 
thermo-responsive, pH-responsive, glucose-responsive, and molecular-recognizable ones, will 
be introduced and discussed.  
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