Comparative Evaluation of Nanodiamond-Curcumin and Copper-Curcumin in Triple-negative breast cancer
Keith N Ncube1, Jessica Pick1,Eleanor Müller, Werner Cordier1
Department of Pharmacology, University of Pretoria1, Pretoria, South Africa

Department of Chemistry, University of the Free State2, Bloemfontein, South Africa.
Introduction: Curcumin and its metal complexes are promising anticancer agents due to their potential to overcome drug resistance. β-Diketonato-functionalized nanodiamonds (ND) conjugated to curcumin (ND-curcumin) and copper-curcumin complexes may enhance delivery and potency in triple-negative breast cancer (TNBC).

Aims: To compare the cytotoxic effects of ND-curcumin and copper-curcumin in BT-20 TNBC monolayers and spheroids.

Methods: Cytotoxicity was evaluated in BT-20 monolayers using the sulforhodamine B assay, with IC₂₅, IC₅₀, and IC₇₅ values calculated. Three-dimensional spheroids were generated via the liquid overlay method at 10,000 cells per well and cultured for four days prior to treatment. Monolayers and spheroids were exposed to ND-curcumin or copper-curcumin for 72 hours. Spheroid viability and structure were assessed using acid phosphatase assays, phase contrast microscopy, and FDA/PI live/dead staining.

Results: ND-curcumin showed an IC₅₀ of 10.7 μM (IC₂₅ 6.6 μM, IC₇₅ 17.2 μM), and copper-curcumin an IC₅₀ of 8.9 μM (IC₂₅ 7.9 μM, IC₇₅ 20 μM) in monolayers. These concentrations did not significantly affect spheroid viability or morphology. Live/dead staining confirmed minimal cell death, and spheroids retained overall structure, suggesting that 3D culture conditions confer resistance to cytotoxic effects observed in monolayers.

Discussion: The differential responses highlight limitations of 2D assays. Reduced spheroid sensitivity likely reflects microenvironmental factors such as limited diffusion, hypoxia, and cell-cell interactions. Ongoing work aims to assess effects in non-cancerous cells and elucidate cytotoxicity mechanisms to guide therapeutic potential.

