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ABSTRACT In recent years, there has been increasing interest in the development of biomimetic scaffolds that
mimic the native environment and structure of specific tissues for tissue engineering applications. In this study,
we fabricated a scaf-fold mimicking the longitudinally aligned collagen bundles constituting bone tissue using
poly(lactic-co-glycolic acid) nanopatterned substrate that was prepared via solvent-assisted drop casting and
capillary force lithography. Furthermore, to enhance interactions between biological interfaces and our substrate,
we modified surface of nanopatterned substrate that was grafted acrylic acid using gamma-irradiation. Also, we
coated electrically conductive material, boron nitride through Van der Waals force with grafted acrylic acid
(referred to P-BN-Np). We confirmed through SEM that surface of P-BN-NP was not damaged during surface
modification process. P-BN-Np showed much higher mineral depositions compared to other group in in vitro
osteogenic differentiation tests. For proving regenerative capacity of P-BN-Np about bone regeneration, we
performed mouse calvarial defect model. After 8 weeks, P-BN-Np presented significantly higher new bone formation
area, volume and density compared to other group through micro-CT, histological and immuno-histological analyses.
Therefore, P-BN-Np, developed in this study, holds promise as a biomimetic scaffold for tissue engineering,
offering a versatile platform for regenerating various tissues.
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Figure S1. Quantification of carboxylic acid groups of acrylic acid grafted substrates according to
concentration of acrylic acid.
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Figure S2. Quantification of electrical conductivity of boron nitride (BN) and graphene oxide (GO).



