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Abstract In this article, the reduction of insertion torque on the orthodontic  

mini-screw implants (OMI) was studied. Three types of diamond-like carbon (DLC) 

films (DLC, Si-DLC, and F-DLC) were deposited on the OMIs by plasma-based ion 

implantation technique. The maximum insertion torque (MIT) value was measured 

using a physiodispenser during insertion on a mandibular pig jaw. Ten OMIs of 

each condition were used to evaluate the MIT values compared to the  

Ti-6Al-4V typed OMI. The statistical analysis of data was analyzed by One-way 

analysis of variance (ANOVA) and Tukey HSD. The results indicated that the  

Ti-6Al-4V showed the highest MIT but not significantly different from the F-DLC 

(P >0.05). DLC and Si-DLC showed a significant reduction in MIT comparing to 

the Ti-6Al-4V (P <0.05). However, the Si-DLC showed the lowest MIT among 

groups (P <0.05). This phenomenon was due to the decreasing friction coefficient 

during OMI's insertion on a mandibular pig jaw. Therefore, the DLC coating, 

especially Si-DLC, could reduce the MIT value of OMI. It is thought that the 

lowering friction coefficient yields the lowering of MIT value. 
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