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/Abstract: \

Nanoparticles have emerged as a promising tool for cancer diagnosis and
treatment; however, their delivery to solid tumors remains a significant
challenge. One of the primary issues is the inadequate understanding of the
mechanisms involved in delivering nanoparticles to solid tumors. This review
explores two proposed mechanisms for nanoparticle delivery and their
implications for designing nanoparticles for cancer applications. The EPR effect
describes how nanoparticles can passively accumulate in tumor tissues through
gaps in the endothelial cells of tumor vasculature. This phenomenon occurs due
to the unique characteristics of tumor microenvironments, such as increased
vascular permeability and poor lymphatic drainage. While this mechanism has
been widely studied, it often proves inefficient, leading to suboptimal
therapeutic outcomes. To address the limitations of the EPR effect, an
alternative mechanism known as the Active Targeting and Retention (ATR)
effect has been proposed. The ATR mechanism emphasizes the active entry,
retention, and exit of nanoparticles in tumor tissues. By enhancing the
interaction between nanoparticles and tumor cells, this approach aims to
improve the efficiency of drug delivery and therapeutic efficacy. In conclusion,
understanding these delivery mechanisms is vital for advancing nanomedicine
and enhancing cancer treatment strategies. Ongoing research into optimizing
nanoparticle design based on these mechanisms could significantly improve
their therapeutic effectiveness in targeting solid tumors.

ol Keywords: nanoparticles, cancer, nanoparticle transport, transport mechanism,
penetration and retention effect, active transport effect, endothelial tissue gaps,
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