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Abstract
Apart from enhancing the selectivity of Photodynamic therapy (PDT) for the disease over host tissue cells, nanotechnology also facilitates combinations of PDT with several non-invasive technologies, resulting in even further efficacy enhancement, and innovations for target specificity. The applications of PDT have expanded to disease types other than cancers, including bacterial, fungal, and viral diseases. The achievement of enhanced target specificity, which implies reduced systemic dose requirements for sufficient photosensitizer at the disease site and in the disease cells, is showing promise in research studies to reduce the emergence of resistance by microbial pathogens. The pursuit for selectivity has also ushered in various combinations of chemotherapy with PDT, essentially presenting the possibility of repurposing several antibiotics that are being used less because of resistance. Inorganic and organic dye nanoparticle photosensitizers are a novel nanotechnology discovery that has shown enhancement of PDT because of disease targeting. This paper describes the type I and II mechanisms of photodynamic and sonodynamic therapy, first and second-generation photosensitizers in the market, and the roles played by nanomaterials across the therapeutic value chain. The paper discusses the synthesis of photosensitizer porphyrins as organic dye photosensitizers, applications in the encapsulation of nanorods of silver, gold and iron oxide, and applications of the resulting nanoconjugates as delivery systems for the porphyrin photosensitizers, smart stimulus-responsive photosensitizer release and disease cell-targeting. The paper introduces the folate- and glycan-based targeting nanoconjugates, pH and external stimulus-responsive release of the photosensitizer. Folate targeting is currently attracting increasing antibacterial applications. Anticancer and antibacterial applications of nanoparticles used as agents for combining PDT with other therapies are discussed. These are some of the reasons why the World Health Organization identified PDT among promising new technologies for localized antibacterial treatments.
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	PDT process showing only the type II as the principal mechanism for the generation of reactive oxygen species.
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