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ARTICLE INFO ABSTRACT

Keywords: The use of biopolymers like poly(lactic acid) (PLA) doped with natural and harmless active agents in industrial,
Biopolymers medical and food packaging applications is of great interest due to the multitude of property enhancements
P°ly(la§tic acid) included. External factors, such as UV exposure, can accelerate the degradation process of these biomaterials and
ng:;stli‘;m cause changes in structural and mechanical properties of medical or industrial devices. In this research, PLA-
UV-ageing based composites with different degrees of crystallinity are fabricated using magnesium (Mg) particles and

quercetin (Qr) as doping agents, providing new biomaterials with different responses against an UV-C radiation
source. Physical surface changes are studied by atomic force microscopy (AFM), goniometry and scanning
electron microscopy (SEM). Chemical modifications are evaluated by Fourier transform infrared spectroscopy
(FTIR), X-ray photoelectron spectroscopy (XPS) and X-ray diffraction (XRD). Thermal response is studied by
differential scanning calorimetry (DSC). PLA crystallinity is crucial in the polymer response to UV radiation.
Under irradiation Mg particles cause a catalytic effect that enhances the degradation by hydrolysis of PLA chains.
However, when Qr is present this effect is inhibited, making the Qr/Mg combination an ideal enrichment to
protect the polymer from chemical photooxidation, while improving the surface mechanical properties of the
new biocomposite.

1. Introduction selected for the implementation of different products. Plastics are ideal

not only because of their advantages over other materials, such as

The physical and chemical properties of any material are decisive in
its interaction with the environment and, in turn, any change in the
surrounding medium can alter the chemical composition and the phys-
ical characteristics, such as surface free energy or elasticity. A compre-
hension of these changes is crucial for accurately predicting the
behaviour of the material during its lifetime. In this context, one of the
environmental factors that must be considered in the design of any
material is ultraviolet light. This kind of radiation is widely used in
different sterilization protocols for surgical materials, in food industry,
in wastewater treatment and it is always present in materials exposed to
the outside, as in the case of materials for agriculture, construction or
automobile industry [1-9].

In all of those sectors, plastic-based materials are continuously

metals, in terms of manufacturing versatility, but also due to the eco-
nomic costs derived from their production. In particular, the consider-
able drop in the cost of producing polluting plastics has driven their use
to the point of overexploiting their mass production for disposable
packaging. Some of these polymers require hundreds of years to degrade
completely. Therefore, this situation, together with the reduction of oil
reserves, has encouraged significant research into the development of
biopolymers obtained from renewable sources. The biodegradability
properties of these materials make them particularly attractive in the
biomedical industry (e.g. in controlled drug release systems) and in
agro-food industry [10-14]. Current research is also focused on the
development of suitable multifunctional composite materials, with a
polymeric background, which combine all the advantages and overlap
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