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Currently, cancer represents a major cause of death in the world, despite all the
progress made in developing new therapies. Gold standard therapies require the use of
chemotherapeutic drugs associated with radiotherapy and the surgical excision of the

localized tumors.

Unfortunately, chemotherapy/radiotherapy are not cell-specific but also affect healthy
tissues, causing undesirable side effects. Furthermore, chemoresistance determines a reduc-
tion of clinical drug efficacy. Innovative therapeutic strategies are still required to overcome
the intrinsic insensitivity of cancer cells. In this context, engineered nanostructured materi-
als to specific target and kill cancer cells with a low drug dose, reducing the pharmacologic
impact on healthy cells and their clonogenicity can pave the way towards new theragnostic

strategies for cancer applications [1].

To this aim, recently it has been shown that the uses of different nanostructured mate-
rials for theragnostic applications [2—4] provide more functionality, representing a method
of achieving a combined effect for cancer care [5]. Multifunctional nanostructured materials
have the capability to carry out different active therapeutic molecules, maximizing drug ef-
ficacy with a single treatment, delivering therapeutic molecules to a specific place of action,
and minimizing negative side effects [6-11]. In addition, the conjugation of nanostructured
materials with targeting motifs /antibodies or imaging elements can be combined into a

check for single nanostructure, enhancing the properties of materials with recognition capability and

updates . .
imaging [12].
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In the last few years, researchers have focused on the activation of the immune system
against cancer cells. Different nanostructured materials have been developed for this
aim [13]. For example, nanoparticles have been developed to target the specific pathways
of innate immune systems, such as Toll-like receptors, the programmed cell death protein 1,
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or the cytotoxic T lymphocyte antigen-4 [13,14].
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