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Abstract

The toxicity for the human body of non-steroidal anti-inflammatory drugs (NSAIDs)
overdoses is a consequence of their low water solubility, high doses, and facile
accessibility to the population. New drug delivery systems (DDS) are necessary to
overcome the bioavailability and toxicity related to NSAIDs. In this context,
UiO-66(Zr) metal-organic framework (MOF) shows high porosity, stability, and load
capacity, thus being a promising DDS. However, the adsorption and release
capability for different NSAIDs is scarcely described. In this work, the biocompatible
UiO-66(Zr) MOF was used to study the adsorption and release conditions of
ibuprofen, naproxen, and diclofenac using a theoretical and experimental
approximation. DFT results showed that the MOF-drug interaction was due to an
intermolecular hydrogen bond between protons of the groups in the defect sites, (u3
— OH, and — OH2) and a lone pair of oxygen carboxyl functional group of the
NSAIDs. Also, the experimental results suggest that the solvent where the drug is
dissolved affects the adsorption process. The adsorption kinetics are similar
between the drugs, but the maximum load capacity differs for each drug. The
release kinetics assay showed a solvent dependence kinetics whose maximum
liberation capacity is affected by the interaction between the drug and the material.
Finally, the biological assays show that none of the systems studied are cytotoxic
for HMVEC. Additionally, the wound healing assay suggests that the UiO-66(Zr)
material has potential application on the wound healing process. However, further
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