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Surface Modified Glassy Carbon for Improved
Fibronectin Protein Adsorption and Bioactivity in

Bone Implants

Abstract:
Glassy Carbon (GC) has gained attention as a potential substrate for bone-implant application owing to its
excellent properties such as biocompatibility, chemical stability, and mechanical strength. Despite these ben-
efits, tissue integration and cellular adherence are restricted by it’s inherently bio inert surface. To increase
bioactivity and encourage osteointegration, protein adsorption on GC must be improved.In this study, we
investigate the protein adsorption behaviour of fibronectin (a key extracellular matrix protein involved in
osteoblast attachment and spreading) on GC surfaces subjected to various physicochemical modifications. To
enhance surface reactivity, GC samples will undergo different surface pre-treatment, including polishing, pol-
ishing followed by biomimetic coating of apatite (HAp) layer on GC surface , acid etching (with HNO3) and
acid etching followed by HAp coating. Fibronectin adsorption will be evaluated in vitro by immersing the
treated surfaces in a fibronectin solution at 37 ℃ for 4 hours. Surface morphology before and after each treat-
ment will be assessed using Scanning Electron Microscopy (SEM), while Atomic Force Microscopy (AFM) will
quantify surface roughness, adhesion forces, and mechanical properties (Young’s modulus) to assess protein-
surface interactions. Fluorescence microscopy, including confocal imaging, will be used to analyse protein
coverage, distribution, and potential conformational differences across treatments. Additionally, SEM will be
used in visualizing fibronectin localization and structure on the surface.
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