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INVESTIGATION OF DENTAL CLEANING MATERIAL AND PROPOSED NEW 
MATERIALS 

Overview 
When a patient’s natural tooth can no longer be salvaged, dentists sometimes 
recommend getting a dental implant. Most dental implants are composed of a 
titanium post that anchors the restoration into the jaw bone and a crown, typically 
made of porcelain molded into the shape of the tooth, to cover the titanium post. 
The worry is that dentists might scratch their patients’ dental implants during 
routine cleaning of calculus from the crown. The scratching can damage the 
implant causing it to become loose. Then, the implant must be completely removed. 
 
Objectives 
Our objective was to find a material to replace current materials used in the cleaning tool that will not 
damage the implant surface but will still effectively remove the calculus. 
 
Approach 
• We needed to first perform testing using the current tools to evaluate those results and set a 

starting point to improve upon. 
• Prior to testing, we visited the DENTSPLY York site, and received background information on the 

problem and the materials for testing. 
• We performed scratch tests using each of the tools on about thirty Ceramco III (porcelain) samples, 

and took pre- and post-scratch images using the Zygo NewView 7300 optical profilometer in the 
Millennium Science Complex. 

• The optical profilometer is integrated with a computer program that generates 3-D images and 
values regarding surface roughness. 

• After the completion of testing, we found that the stainless steel tips, though effective in removing 
calculus, were also very damaging to the crowns, while the polymer tips had the opposite effect. We 
decided to focus on the physical and structural properties of the Ceramco III crowns and the 
cleaning tool tips, specifically their hardness values. 

• This problem is a recent one, so there is not much to do in terms of simulations, and no prototype 
could be fashioned due to time constraints. However, we used our knowledge of material properties 
to make educated decisions for the proposed new 
material. 

 
Outcomes 
 
• We proposed polyvinylidene fluoride (PVDF) 

another chemically inert polymer with properties 
similar to Teflon, but it also has the flexibility 
needed to withstand fracture during the ultrasonic 
vibration utilized by cleaning tools like the 
DENTSPLY Cavitron. 

• DENTSPLY will take our suggestions and perform 
their own investigation to see if PVDF will work as a 
future option 

An example of the 3D images generated during testing 
using the optical profilometer. 


