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Abstract: Progress in bio-molecular chemistry and nanotechnology has recently resulted in the 
design of biologically inspired systems with innovative bio-related functions. A key issue in this 
field is the design of new “smart” systems based on nanoscopic structures and a variety of 
biomolecules which perform unprecedented functions, boosting areas such as bio-engineering, 
bio-sensing, bio-nanotechnology and drug delivery into new directions. In delivery applications, 
the development of stimuli-responsive nanoscopic hybrid gated materials involving 
(bio)molecules as caps and showing the ability to release entrapped guests upon application of 
an external stimulus has attracted tremendous attention. These devices contain a support that 
constitutes a reservoir in which certain compounds can be stored and molecules or molecularly 
appended objects attached on these containers that act as “gates”, allowing the controlled 
release of entrapped molecules at will. Both components have been carefully selected and 
arranged to achieve a wide range of control functions. Capped materials have been mainly used 
in drug delivery but also other biomedical applications. Based on this, selected examples for 
different applications will be shown. 
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