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Today bone tissue pathologies, such as osteoporosis, osteoarthritis and rheumatoid arthritis
represent important health problems with considerable socio-economic burden, linked to the
general population aging [1]. These musculo-skeletal disorders are characterized by a clinical
condition of inflammation. For all these pathologies the available therapeutic strategies are still
unsatisfactory, namely because of the associated side effects. Sodium diclofenac (DF) is a non-
steroidal anti-inflammatory drug (NSAID) with analgesic, anti-inflammatory and anti-pyretic
activities, exerting its activity by competitively blocking cyclooxygenases-2 (COX-2) enzymatic
activity responsible for the synthesis of inflammatory mediators, e.g., prostaglandin E, (PGE,)
[2]. As all the NSAIDs, DF has adverse systemic side effects, such as gastrointestinal ulceration
and bleeding, hepato-renal dysfunction, disorders in the cardiovascular and central nervous
systems, and skin reactions [3]. Local delivery of this drug via luminescent nanoparticles (NPs)
would offer a method of bypassing these inconveniences, while allowing their localization by
luminescence emission. In this context, apatite (Ap) NPs, which consist of calcium phosphate
and closely mimic bone apatite nanocrystals both from chemical and structural points of view,
when doping with a lanthanide ion (Eu3*, Tb3*,..) become luminescent, thus being particularly
suited for therapeutic and diagnostic applications. In this work [4] we explored the
loading/release ability of diclofenac in both undoped Ap and luminescent (Tb3*)-doped citrate-
coated carbonated apatite (Tb3*:Ap) NPs at different temperatures (25, 37, 40 °C) and pHs (7.4,
5.2). Adsorption isotherms fitted the Langmuir-Freundlich model. The maximum adsorbed
amounts at 37 °C were higher than at 25 °C, and particularly when using Tb3*:Ap NPs. DF-
release efficiencies were higher at pH 5.2, a condition simulating a local inflammation. The
luminescence properties of DF-loaded Tb3*:Ap NPs were affected by pH, being the relative
luminescence intensity higher at pH 5.2, but not influenced either by the temperature or by the
DF-loaded amount. Both Ap and Tbh3:Ap NPs were cytocompatible on two osteosarcoma cell
lines and primary human osteoblasts. In addition, DF release increased COX-2 mRNA
expression and decreased PGE, production in an in vifro osteoblast’s cytokine—induced
inflammation model. These findings evidence the potential of these NPs for osteo-localized
delivery of NSAIDs and the possibility to localize the inflammation by changes in luminescence.
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