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Investigation of the Effect of Atmospheric Cold Plasma Surface Modification
on the Microtensile Bond Strength of Dentin Adhesives

Abstract

Teeth play a vital role in the chewing and digestion process, and modern restorative dentistry emphasizes minimally invasive techniques. This
study explores the impact of atmospheric cold plasma surface modification on enhancing the bond strength of dental adhesives. Dentin samples
treated with cold plasma exhibited significant improvements in surface hydrophilicity (average contact angle reduced from 48.2+4.06 to
8.62+2.17 degrees) and microtensile bond strength (rising from 17.04 MPa to 32.26 MPa in specific groups). Advanced techniques, including
Scanning Electron Microscopy (SEM), microtensile testing, contact angle measurement, and Fourier Transform Infrared Spectroscopy (FTIR),
were utilized to assess physical, chemical, and mechanical surface changes. The results demonstrate that the combination of cold plasma
treatment with conventional adhesive application methods significantly enhances the bond strength and performance of dental adhesives. This
research highlights innovative strategies to improve the efficacy of restorative materials in dentistry and underscores the potential of cold plasma

technology in advancing restorative techniques.

Keywords: dentin adhesive, surface modification, atmospheric cold plasma, microtensile bond strength
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