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Abstract
We developed a 3D printed micro deep well (µ-DW) platform with defined geometries (150, 300, and 500 µm) and antifouling surface modification using chitosan and alginate to support ex-vivo tissue modeling. The platform was evaluated for biocompatibility and spheroid formation using HCT116, HepG2, and HeLa cell lines, with conventional tissue culture plates (TCP) and ultra-low attachment plates (UAP) as controls. 
The spheroids on the µ-DW demonstrated enhanced biological activity, including upregulated expression of proinflammatory, antioxidant (SOD2, HMOX1), and stemness (NANOG) markers, indicating increased cellular plasticity and survival signaling. Functional assays further revealed elevated IC50 values for cisplatin and 5-fluorouracil, suggesting greater therapeutic resistance compared to the spheroids in UAP. Structural and morphological analyses using immunofluorescence staining (Ki67, phalloidin, Hoechst 33342) showed increased proliferation, compactness, and spatial organization within the spheroids on µ-DW. SEM and FTIR characterization confirmed precise fabrication, stable surface modification, and platform stability. Collectively, this µ-DW system represents a robust and physiologically relevant ex-vivo tissue modeling platform with strong potential for organoid creation, cancer biology studies, bioactive and therapeutic compound screening, and translational research applications.

