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Abstract: Nanomaterials with combined photothermal-chemodynamic therapy (PTT-CDT) offer
significant advantages in cancer treatment, yet designing and fabricating such multifunctional nanomaterials
remains challenging. In this study, cuttlefish ink (M) is used as a core, onto which a layer of CuO is
grown, successfully constructing the M@CuO composite multifunctional nanomaterial. The results show
that the M@CuO exhibits a spherical shape with a nanoparticle size of 128.2 nm and demonstrates excellent
photothermal conversion efficiency (:=47.6% ) under near-infrared light irradiation. Additionally, the
M@CuO shows a strong Fenton effect at room temperature (25 “C), and the Fenton reaction rate can be
further enhanced by the photothermal effect, with the reaction rate at 45 “C being 2.3 times that at 25 C
under the same conditions. In vitro cell experiments reveal that M(@CuO has good biocompatibility and can
effectively kill tumor cells through combined PTT-CDT. Therefore, M@CuO provides an effective
strategy for developing multifunctional nanomaterials with PTT-CDT synergistic therapy.
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Fig.2 Basic characterization of the samples

(a), (b)SEM image and particle size distribution of M; (¢) , (d)SEM image and particle size distribution of M@CuO

(e), (Dhydrodynamic dimensions and Zeta potentiogram for M and M@CuO
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Fig.4 The photothermal conversion performance of the sample
(a)temperature change diagram of M@CuO dispersion with different concentrations under 808 nm laser irradiation;;
(b)photothermal cycle stability diagram of M@CuO dispersion; (¢)temperature change curves of M@CuO dispersion
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Fig.5 Fenton-like catalytic performance of the samples
(a)schematic illustration of photothermally-enhanced Fenton reaction; (b), (¢)time-dependent absorption spectra of MB
mediated by M@CuO and H,0, at 25 °C or 45 °C; (d)degradation rate of MB under different conditions
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The therapeutic effects of PTT and CDT for M@CuO

(a)relative viability of PTT for different time ; (b)relative viability under CDT at different concentrations of M@CuO
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