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Resume : The unique physicochemical properties of gold nanoparticles (AuNPs) make 
them highly applicable for drug release, optoacoustic imaging, biosensing and 
photothermal therapy. This work highlights new methodologies for the encapsulation of 
AuNPs in chitosan hydrogels in order to increase their applicability and efficacy in health-
related applications. AuNPs can be employed in photothermal therapy (PTT) applications 
as efficient light-to-heat transducers for the selective ablation of target cells. We have 
compared the heating capability, cellular internalization, toxicity and thermoablation 
capacity of two different types of anisotropic AuNPs: gold nanorods (AuNRs) and 
nanoprisms (AuNPrs) [1]. Our studies have shown that both AuNPs were highly efficient 
photothermal converters, but AuNRs possess a more efficient heating capability. 
Nevertheless, in vitro thermoablation studies demonstrate that AuNRs display an extremely 
poor cellular internalization thereby limiting their application. To improve the PTT 
application of AuNRs we have entrapped them inside cell-adhesive chitosan hydrogels to 
produce functional nanocontainers with the ability to adhere to the cytoplasmic membranes 
of cells, avoiding any need for cellular internalization and thus rendering them as highly 
efficient PTT agents [2]. Neverhteless, one key disadvantage of this entrapment 
methodology is the relatively limited control of the size and size-dispersion of the 
nanocontainers. To improve these drawbacks we have developed a novel strategy for 
AuNP microencapsulation in chitosan hydrogel using a high-throughput, continuous and 
automatic inkjet printing. This scalable industrially relevant approach has offers a high rate 
of production, excellent control of the microcapsules size and high encapsulation efficiency; 
obtaining monodisperse chitosan microcapsules containing AuNPs. We have demonstrated 
that these microcapsules did not display cellular toxicity in vitro and are extremely resistant 
to pHs, gastric and colon simulated medium degradation. [3] For these reasons we are 
currently studying the use of these chitosan hydrogels for oral administration of AuNPs in 
vivo, analyzing their retention in the digestive tract thanks to their muco-adhesive properties 
and the liberation of AuNPs in the intestine and their absorption to the bloodstream of mice.  
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