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Robot system and Profilometer:  

In vitro robot model to evaluate dentin abrasion at the gingival margin.  
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ABSTRACT 

CONCLUSIONS 

RESULTS MATERIALS AND METHODS 

Contemporary toothbrushes and toothpastes provide 

remarkable efficacy in plaque and stain removal for patients. It 

is important that these hygiene aids provide efficient cleaning 

with minimal wear of teeth and restorations. Standard models 

of abrasivity, while valuable, do not mimic brushing behaviours 

and do not produce localized cervical abrasions as seen in the 

clinical situation.  

Objectives: The aim of this in vitro study was to develop a 

new combination brush/paste model for evaluation of hard 

tissue abrasion accounting for dynamics associated with 

brushing induced cervical wear.  

Methods: Dentin samples were prepared from human molars 

and fixed at the gingival margin (above and below) in the first 

molar (#3) of a Typodont  dental model. Typodonts with 

embedded specimens were mounted in a brushing robot 

(KUKA 2  Driesen et al., AmJDent 1996 Jul;9, Spec No:S13-7) 

which simulates dynamics of patient brushing behaviours and 

brushed with a continuous feed of toothpaste slurry (40 % 

wt.) for 12.000 strokes (corresponding to 2 years of brushing) 

with 2.5N brushing force applied on a standard manual brush 

(ADA) . Following the brushing samples were removed out of 

the model and analyzed for developed wear by contact stylus 

profilometer (Taylor-Hobson).   

Results:  Wear profiles on mounted specimens simulated 

remarkably contours associated with cervical tooth wear  

observed dimensions of cervical grooves:  area: 12.2 0.78 

mm
2
; groove volume: 2.1 1.2 mm

3
; max depth: 307 140 m; 

mean depth: 168 92 m.  

Conclusions: An in vitro robot system designed to simulate 

patient brushing forces, angulation, and application frequency 

was observed to produce cervical lesions matching those seen 

in the dental office. 3D contact profilometry permitted 

quantitative wear measures.  This model may be useful in 

assessing effects of brush design on potential tooth wear in 

patients and likewise assist in development of more efficient 

dentifrices.   

 

Treatment: Simulation of 2 years of brushing with 

KUKA 2 robot, 2.5N, 12.000 strokes, toothpaste slurry 

(40% wt.). 
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• The simulation of a patients brushing with an in vitro 

robot system led to cervical lesions, very similar to those 

seen in the dental clinic. 

• 3D contact profilometry is an appropriate tool to 

measure the wear quantitatively. 

• The model appears to be an effective tool to evaluate 

the influence of brush  design and dentifrice to tooth 

wear. 
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