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Stable silica-coated self-assembly of gold nanorods: synthesis and 

plasmonic properties 

Jinsheng Liu,a,b Caixia Kan, *b Daning Shi, *b Shanlin Ke,b Yangzheng Liua 

a College of Science, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, People’s 

Republic of China  

b Department of Mathematics and Physics, Nanjing Institute of Technology, Nanjing 211167, People’s 

Republic of China 

Abstract: Assembled gold nanorods (GNRs) attract much attention for their distinctive 

plasmon-coupled properties, but it remains challenging to realize practical use for their instability of 

the structure and the toxicity of the surfactant. We herein present a simple and effective protocol to coat 

mesoporous silica on the end-to-end and side-by-side assemblies, which are induced by different 

amount of the dithiol poly(ethylene glycol). The finite-difference time-domain (FDTD) simulations are 

also utilized to study the plasmonic properties of the nanostructures. Experimental and calculated 

results indicated that the as-prepared core-shell nanostructure possesses not only the optical stability, 

but also the fascinating and tunable optical response through changing the organized modes of 

assemblies. The result is promising in investigating near field plasmonic property, and biomedical 

application for in vivo bioimaging and photothermal cancer therapy. 
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