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Metal complexes possess unique chemical properties, such as redox activity, catalytic function,
diverse coordination geometries, and rich photophysics, that make them attractive for therapeutic
development. These features enable anticancer strategies with mechanisms distinct from
conventional small molecules. One promising route is the induction of ferroptosis, a lipid
peroxidation—driven form of cell death that can overcome apoptosis resistance and limitations of
hypoxic tumors. Here, we present two complementary projects that use transition-metal catalysis
to trigger ferroptosis in cancer cells. The first project describes a cobalt(lll) polypyridine
sulfasalazine complex acting as an intracellular redox catalyst. After uptake, it accumulates in
mitochondria, where the cobalt center generates hydroxyl radicals. This activity enhances
oxidative stress, drives lipid peroxidation, and induces ferroptosis. The compound is effective in
both 2D cancer cell cultures and 3D colon carcinoma spheroids and represents the first cobalt
complex reported to induce ferroptosis.[1] The second project introduces a heterobifunctional
ruthenium—iron photocatalyst combining a ruthenium polypyridine photosensitizer with an iron-
chelating deferasirox unit. It operates by two light-driven pathways: generating singlet oxygen
under normoxia and producing hydroxyl radicals by intramolecular electron transfer under
hypoxia. This dual mechanism ensures activity in oxygen-poor tumors where traditional
photodynamic therapy is limited. Mechanistic studies show mitochondrial disruption, membrane
depolarization, antioxidant depletion, GPX4 inactivation, and extensive lipid peroxidation, leading
to ferroptotic death and elimination of drug-resistant cells.[2] Together, these studies highlight
cobalt redox catalysis and ruthenium—iron photocatalysis as effective strategies to induce
ferroptosis and advance next-generation anticancer therapies.
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