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Multifunctional carbon nanodots (CDs) represent promising nanoplatforms for integrating diagnostic
and therapeutic functions within a single system. Here, iron-doped carbon dots (Fe-CDs) were firstly
synthesized through a microwave-assisted bottom-up approach and subsequently surface-engineered
with poly(2-methyl-2-oxazoline) (PMeOx) via CuAAC chemistry, yielding Fe/Cu-CDs-PMeOx. The
resulting nanosystem retained the intrinsic fluorescence and photothermal properties of the carbon
dots while displaying improved colloidal stability and cytocompatibility. Surface-associated
paramagnetic copper species introduced during CuAAC markedly enhanced longitudinal relaxation,
enabling positive 7/-weighted MRI contrast and complementing the fluorescence imaging capability
of the nanodots. Moreover, the presence of Fe and Cu enabled peroxidase-like catalytic activity,
promoting hydroxyl radical generation in the presence of H20-. In cancer cells, the combination of
NIR-induced photothermal effects and chemodynamic activity resulted in enhanced cytotoxicity.
Overall, Fe/Cu-CDs-PMeOx provide a versatile multifunctional platform integrating dual-mode

fluorescence/MR imaging with combined photothermal and chemodynamic therapy.



