
NALS 2020 Nanomaterials Applied to Life Sciences 
 

 
 
Synthesis, Surface Functionalization and Self-assembly of Metal Nanoparticles 

Marek Grzelczak1,2,*, Ana Sanchez-Iglesias3, Luis M. Liz-Marzán2,3 
1Donostia International Physics Center (DIPC), Paseo Manuel de Lardizabal 4, Donostia-San 

Sebastián 
2CICbiomaGUNE, Paseo de Miramón 182, 20014 Donostia-San Sebastián, Spain 

3Ikerbasque, Basque Foundation for Science, 48013 Bilbao, Spain 
 

 

 

Technological prospects of metal nanoparticles have stimulated intense research into their growth 
mechanisms,[1] control over surface chemistry [2], and bottom-up fabrication through self-assembly [3]. 

The first part of the talk will deal with the optimisation protocol for anisotropic nanoparticles. The 
thermal treatment of conventional gold seeds (~2 nm) leads to the formation of twin planes that increase their 
morphological stability of the nanocrystal over time. The use of structurally stable seeds in the seeded 
growth process improves the yield of the final gold nanoparticles of rod-like, bipyramidal, and decahedral 
shapes [4]. 

In the second part of the talk, we will discuss the dynamic solvent-induced nanoparticle self-assembly. 
It is commonly agreed that limiting factor of solvent-induced nanoparticle self-assembly is the need for 
constant sample dilution in the cyclic assembly that by altering the kinetics of the subsequent assembly 
process limit the optical signal recovery. It is shown here that upon confinement of polystyrene-stabilized 
gold nanoparticles in permeable silica nanocapsules allows for keeping constant the number of nanoparticles 
participating in cyclic aggregation despite bulk changes in the solution. As a result, one can obtain highly 
reproducible plasmon band shifts at different solvent compositions [5]. The immobilized capsules on solid 
substrates serve as a colorimetric sensor for detecting solvent vapours. 
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