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Background
Speaker: Roshan

● Matrix bands are used to support the 
filling material and provide shape to 
the tooth during interproximal fillings 
[1]. 

● Large proximal contact area must be 
achieved to prevent food impaction 
[2].

● To ensure sufficient proximal contact, 
must use one sectional matrix per 
filling [2]. 

● Long process; involves pre-wedging, 
wedging, and matrix insertion [2]. 

Figure 1: Sectional matrix band with 
tension ring [3].

Figure 2: Current Solidworks model 
interproximal to molar model.
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Problem Statement
● Surface matrix bands are devices used by dentists to separate adjacent teeth 

during restorations of interproximal cavities.
● Matrices support the restoration material, provide shape and contour to the 

tooth, and protect the adjacent tooth. 
● In the case of two adjacent cavities, two separate matrices must be used, 

which is a tedious process. 
● Goal: design a device which allows simultaneous filling of two adjacent 

cavities without compromising the proximal contact area. 

Speaker: Tanya
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Current Design 
Speaker: Joseph

Figure 3: Current design made from 18-8 SS 
using dremel and HDF templates
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Design Changes 
Speaker: Joseph

● Laser Cutter
○ Improved resolution
○ Better finish
○ More design iterations

● Changes
○ Size
○ Material
○ Geometry 
○ Films

● Find what will work best for 
recreating natural 
topography of tooth

Figure 4: Design iterations with different overall 
dimensions and geometries 
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Force Gauge Testing for Baseline Data
Speaker: Tanya

1. Dr. Tipple will use a force gauge to obtain baseline 
data. 

2. A sample interproximal filling will be done on model 
teeth using a matrix band currently on the market. 

3. A force gauge will be attached to the matrix, and 
the force that it takes to remove the matrix band 
after filling will be obtained and recorded. 

4. This process will be repeated for ten samples. 
5. The force obtained from the force gauge 

measurements will be averaged and used as a 
threshold. 

Figure 5: Force gauge device [4].
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Mechanical Testing: Threshold & Tensile Validation
● Removal forces measured using a force gauge will be 

averaged to establish a clinically-relevant force 
threshold.

● This threshold will represent the minimum force the 
prototype must withstand during removal.

● An MTS tensile test will then be performed on ten 
prototype samples (n = 10) [5].

● Each sample will be loaded in tension until 
deformation or failure.

● Stress–strain curves will be generated from the test 
data.

● Mechanical properties (maximum stress and elastic 
behavior) will be extracted and compared to the 
threshold force.

Speaker: Anya

Hole for tight 
proximal contact

Tab for easy 
handling

Thickness 
0.05mm

Figure 7:  Current design made from 18-8 
SS using dremel and HDF templates.

Figure 6: MTS machine for testing  
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Statistical Analysis 
● A one-sample t-test (n=10) will be performed to determine if the 

population of maximum stresses (failure forces) obtained from the 
MTS testing are significantly greater than the established clinical 
threshold.

- Confidence Level: 95% (α .05)
● Null Hypothesis:  the mean failure force of the prototype is equal to 

the clinical threshold.
● Alternate Hypothesis: the mean failure force of the prototype is 

significantly greater than the clinical threshold.

Speaker: Keleous
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