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Exposure to both UVA and UVB radiation from the sun stands as the primary cause of skin cancers. Sunscreen products have become
ubiquitous in personal-care products, packaging, plastics, dyes, and many other sectors. Ideal UV filters should be photostable and
dissipate the absorbed energy efficiently. However, most organic UV filters are photolabile upon protracted UV exposure, leading
to the formation of photoproducts of unknown toxicity for human health and environment. The chemical environment surrounding
UV filters may strongly affect their behaviour: the interaction with other components of sunscreen formulations may enhance their
degradation. Therefore, much effort has been invested in developing more effective and safe sunscreens.

Our team recently focused on the preparation and characterization of hybrid UVfs obtained by the encapsulation of organic UV
filters into various zeolites differing for topology [1,2]. The most efficient zeolites for the encapsulation of organic UV filters, in
term of stability and efficiency in radiation filtration, resulted to be potassium LTL and sodium FAU zeolites. This work reports the
results of combined crystallographic investigation carried out exploiting X-ray powder diffraction, Fourier-transform infrared
spectroscopy, and density functional theory (DFT).

Regarding LTL/OMC ZEOfilter, IR data indicate a perturbation of the v(C=0) mode of the OMC carbonyl group and this was
confirmed by structural refinement, highlighting that the reason of stability was the bond between molecules and the extraframework
K.

The combination of IR and DFT was crucial to identify all the complex host-guest interactions occurring inside the FAU/OMC
hybrid and to unveil that, although slightly thermodynamically unfavored, OMC is dominantly present in the trans form inside the
NaX framework. Even for this hybrid, the interaction molecule-cations is the key feature for its stability and efficacy.

In addition, in this work, we report further proof indicating that the use of this encapsulate filter could potentially substitute for
conventional UVTs. In fact, the hybrids were successfully incorporated into oil-in-water emulsions and permeation tests displayed a
very low UV filter permeation through no UV filter accumulation in dermis layer, moreover the photostability of the hybrid-based
emulsions resulted to be higher with compared with that of bare filter emulsions
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