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Besides conventional symmetric hybrid materials such as core-shell, yolk-shell etc., 

anisotropic composite particles with asymmetric nanostructures have aroused extensive concern 

for their unique characteristics and potential applications. Enlightening by the anisotropic growth 

of the inorganic crystals, we developed the surfactants micelles oriented anisotropic growth 

strategy for the fabrication of the asymmetric ordered mesoporous nanocomposites. By using this 

novel anisotropic growth strategy, series of asymmetric functional mesoporous nanocomposites 

with asymmetric nanostructures on geometry, chemical composition, surface property, and 

functionality etc. were developed, including Janus, Single-Hole Hollow, Nano-thermometer, 

Triblock Janus etc. Most importantly, the obtained asymmetric nanocomposites possess unique 

multiple independent surfaces, compositions, functions etc., which are ideally for the co-delivery 

of multi-guests with quite different properties (hydrophilicity/hydrophobicity, acidity/basicity, 

sizes etc.). The obtained asymmetric functional mesoporous materials with uniform and 

controllable pore channels, high surface area and open frameworks, showing great potential 

applications on catalysis, adsorption, and biomedicine. 

 

 

Figure 1. The scheme illustration of the obtained symmetric and asymmetric functional 

mesoporous materials. 
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