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[bookmark: _GoBack]Here I present three methods used in our research group to prepare biomimetic concentric microgrooved structures for regulating bone cellular behavior. These three methods are polymer banded spherulites, polymer replica-molding from microfabricated silicon chips, and crystallization of calcium carbonate (CaCO3). In the first study, mouse pre-osteoblastic MC3T3-E1 cell attachment, proliferation, and nuclear localization were assessed on the hot-compressed flat disks and spherulites-roughened films of the high-molecular-weight PCL and one of its homo-blends. The number of attached MC3T3-E1 cells and the proliferation rate were greater on the rougher surfaces than those on the flat ones. Cell nuclei were preferentially, though not absolutely, located in or close to the valleys of the banded spherulites. In the second study, microgrooved substrates with four groove widths of 7.5, 16.1, 44.2, and 91.2 m and three groove depths of 0.2, 1, and 10 m were prepared through replica molding, i.e., photo-crosslinking PCLTA on micro-fabricated silicon wafers with pre-designed concentric groove patterns. MC3T3-E1 cell attachment and proliferation could be better supported by the stiffer substrates while not significantly influenced by the microgrooves. Microgroove dimensions could regulate MC3T3-E1 cell alignment, nuclear shape and distribution, mineralization, and gene expression. Among the microgrooves with a fixed depth of 10 m, the smallest width of 7.5 m could align and elongate the cytoskeleton and nuclei most efficiently. Strikingly, higher mineral deposition and upregulation of osteocalcin gene expression were found in the narrower microgrooves when the groove depth was 10 m. In the third study, CaCO3 concentric microgrooves with groove widths of 5.0 and 10 m were fabricated through simply controlling incubation temperature. Mouse pre-osteoblastic MC3T3-E1 cells were cultured on flat and microgrooved substrates of CaCO3 and their adhesion, spreading, proliferation, alkaline phosphatase activity, and calcium content were remarkably enhanced by the microgrooves, in particular, the narrower ones. Furthermore, focal adhesions and actin filaments of MC3T3-E1 cells could be aligned on both 5.0-m and 10-m-wide CaCO3 grooves. Compared with the original round nuclei on the flat substrates and expanded round nuclei on the narrower microgrooves, the MC3T3-E1 cell nuclei on 10-m-wide CaCO3 grooves demonstrated preferred entrapment in the grooves and significant alignment with a smaller area after two-day culture.

