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The need to provide eco-friendly materials to reduce costs and risks associated to waste echoes 

in many fields as the European Commission strengthens the substitution of plastics and 

petroleum-based materials. In this context, raw materials of natural origin and in particular 

natural biopolymers like cellulose play an important role. Cellulose (C) and nanocellulose (NC)-

based materials have emerged as interesting candidates to industries, governments and 

consumers as green, sustainable and natural materials for the fabrication of advanced complex 

composites. 

Additionally nanoparticles (NPs) offer the possibility to chemically and structurally tune their 

properties influencing how they interact with different materials. Hundreds of NPs have been 

proposed in a diverse fields, however the lack of a time- and batch-efficient method to evaluate 

NPs and processes prevents establishing general fundamental principles and impedes their 

progress, in specific as future drugs and therapies unless high throughput methods advance. 

The possibility to combine materials of raw origin, like cellulose, with nanoparticles open new 

avenues in the development of novel materials, which harness nanotechnology and nature.  

In this context, we will present our latest development on novel stimuli responsive materials for 

a variety of applications. In addition, we will show how we can evaluate those biomaterials on 

the in vivo Caenorhabditis elegans, which emerges as a test-bed for the multiparametric 

optimization of those nanomaterials. 
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