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Hollow polymeric capsules: Size exclusive fishing of gold nanoparticles and universal carrier 
for precious metal nanoparticles
Ziyin Fan and Andreas Greiner
Macromolecular Chemistry II, University Bayreuth, Germany

Hollow polymeric capsules of nanometer to micrometer dimensions have been endowed with variety of applications. They can 
be used for drug and gene delivery, as microreactor and as templates for inorganic and organic nanoparticles. We present 

here polymer bound hollow capsules that are capable to fish gold nanoparticles within a certain size range and encapsulate other 
precious metal nanoparticles. Polymer bound hollow capsules of a sulfur containing polymer were prepared by dissolving gold 
core of an analog gold nanoparticle containing hybrid material, which was prepared by free radical copolymerization of methyl 
methacrylate and mono-functionalized gold nanoparticle with vinyl group as artificial monomer. The size exclusive fishing 
of gold nanoparticles has been carried out by using simple ligand exchange reaction. Citrate stabilized gold nanoparticles of 
different sizes ranging from 56 nm to 4 nm in the aqueous phase were used as “fish”. Successful fishing process was proven by UV-
Vis spectroscopy and transmission electron microscopy (TEM). The hollow capsules can encapsulate gold nanoparticles under 
15 nm effectively. When a mixture of citrate stabilized gold nanoparticle in different sizes was used as “fish”, the hollow capsules 
caught more small “fish” (3 nm) than large “fish” (15 nm) and the oversize “fish” was excluded. The hollow capsules can also act 
as universal carrier for precious metal nanoparticles. Silver, palladium, platinum nanoparticles have been successfully refilled in 
the hollow capsules via in-situ reduction route, which have promising future in the field of catalysis. 
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