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The first nanomedicine approved for cancer treatment
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Abstract

Doxil, the nano-engineered formulation of doxorubicin, stands out as one of the most significant clinical successes in drug delivery using nanotechnology. It has marked
a paradigm shift in the application of conventional chemotherapy within complex and hard-to-target tumor microenvironments. Doxil relies on encapsulating the drug
molecule within PEGylated liposomes, which enhances its pharmacokinetic properties and reduces systemic toxicity, particularly cardiotoxicity. Clinical studies from
phases | and Il have demonstrated the clear efficacy of Doxil in treating various types of malignant tumors, such as refractory ovarian cancer, relapsed breast cancer, and
multiple myeloma, whether used as a monotherapy or in combination with other chemotherapeutic agents. While it retains the conventional doxorubicin mechanisms of
action—such as inhibition of topoisomerase Il, induction of DNA damage, and apoptosis—the nanomodification grants Doxil higher cellular selectivity and an improved
distribution profile. Recent research indicates a growing trend toward developing advanced nanoforms of Doxil that more precisely target the tumor microenvironment
and respond to internal stimuli such as acidity or tumor-specific enzymes. Moreover, combining it with targeted and immunotherapeutic approaches paves the way for its

integration as an effective component in multimodal treatment regimens.
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