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Fifty-three million people live with untreated tooth decay, labelling e Matrix Band Size Stress vs. Strain Plot for Tofflemire Matrix Band (20mm/min) Key Desigq Features: | |
cavities as a silent epidemic. Cavities become more difficult to repair the o 0.0254 - 0.0508 mm in thickness [4] 140 ' ' ' ' ' o Du.al—wmgs for protection, support, and contour of adjacent teeth
longer they are left untreated, eventually leading to tooth loss [1]. Dental o ~ 5-6mm in in height ] : : ig;ﬁ;f;;;;iifi};ﬁ efl(;:;i [;re(;ggi Etli)oth contact
fillings remain the most common method of combating tooth decay, m Crown height ranges from 7.2 - 11.2 mm including below gums [5] Linear: y=1 722*x + 923 .32 - ikl el bomdl b rientien for Tnorerses STrppeT Al s
thus, it is essential that filling procedures are optimized. Current matrix o Shape around varying tooth perimeters 100 | e Convex, flared bottom edge for protection of gingiva and
bands used in these procedures fail to allow concurrent restoration of m 45.8mm for full circumference so about half [5] < accommodation of wedges
adjacent interproximal cavities. The team was tasked with designing a e Matrix Band Material =" I
matrix band that can support the simultaneous reconstruction of two o Malleable, easy to shape § o /XV | Key Testing Takeaways:
adjacent teeth with interproximal cavities. The final design mimics two o Non-toxic, non-reactive with filling materials 2 " e Pros: . . . o
adjacent matrix bands, but is designed with half the thickness of a o Mechanical properties similar to existing matrix bands “0r 1 ° Acce:p.t able mecha}nlcal stiffness relatlye t.o SR bandg
regular matrix band to support the proper, flossable tooth contact within m Tensile strength of dead-soft stainless steel: 260 - 340 MPa / 2 Is{u{ﬁf.lerit protec’{lve cove: age(:iof AL glln SV B L Gy
the interproximal space. The device incorporates a hole at the top for m Elastic modulus: 200 - 215 GPa [6] ! o C(G):r?l oy Sany P S e

: patible with most existing tools and procedures
easy placement and removal as well as a space between each band side ° Matr.1X Band Performance § . . 1 . 1 o Reduces the time required for the procedure
to allow the use of a wedge. Preliminary mechanical testing indicates o tliglense 0 - 0.Oétrain ((;;)13m/mmo).04 - N e Cons:

o Provide rigid contour to shape filling material P for tensile testing of Tofflem o Not as “dead-soft” or malleable as existing bands
Y7 * . . . . igure o: riotie ress-oirain curves irom tensilie testung o1 1 o1remire .
m Prevent fllhng material fI‘O.IIl entering the slfiglvd band material on an MTS machine to determine Young’s Modulus. Average o May not prov1de as accurate ot a tooth contour
o Allow for shorter procedural time Young’s Modulus value was 1.9 GPa. o Adhesive is not effective/Better without adhesive
m < 30 minutes/tooth for client using current method o Improper sizing, especially of the tab which hinders some

: . Stress vs. Strain Plot for 316 Stainless Steel Matrix Band (20mm/min) functionalit
Motivation : : | | | | | y
Design Evolution
Matrix bands are currently categorized as sectional or circumferential, - . 1 Future Work
Linear: y=1.102e+04*x + 89.81

that the 316L steel used to fabricate our early prototypes provides
similar structural support when compared to existing bands.

meaning they contour around and provide support for part of the tooth e Developed buttertly design to bend around adjacent teeth o _ . . . .
(about half) or the whole tooth, respectively. However, neither provide o Initially had pinchers to help form the tooth . = /\ 1. Contllnue malte.rlals res(eiarcil dan((ii tesf’tc},ng t?l fln(.11.a ore io.mparable
support for 2 adjacent teeth, requiring the dentist to prep the matrix Cuté)and as f}llat sheet eind fold it over to make wings CEL 500 | _ | me(itao ,Ensa)me y in regard to “dead-soft” malleability (Look into XRF
band and fill each tooth separately in the case of interproximal cavities. O SRR E IS REE | | an . q. : : :
Thi lts i , ot and ti ) The o 5 Watt UV Laser Cutter @ a. 316L steel desired if available in proper thickness
was tasked with filling this gap in the market by designing a matrixband  © M2 S7ng adjustments to fitinto models correctly 5 2. Modify dimensions o shorten the height and width of the ta
. a. (Consider shorter wing lengt

that can fit in the interproximal space and provide support for both \ 200 | ! 3. Consider reducing reflectivity of the metal for smoother laser cuts
teeth. This would help simplify procedures making treatment more T T (surface treatment or coating)
efficient, less costly, and more widely available. o 42/\ 1007 4. Experiment with, and create more effective methods of fabrication

| it Qy 0 | | | | | (more accurate folds and curvature/contour)

8.40 mm 0 0.01 0.02 . 0.03 0.04 0.05 0.06 5. Re-fabricate revised models
L T Strain (mm/mm) 6. Modify testing protocols and criteria as needed
Figure 7: Plotted Stress-Strain curve from tensile testing of 316 Stainless 7. Test efficacy of revised prototypes and obtain feedback

B ackground / Siecell @it a1 WIS macmﬁggﬁfggﬁg;’su;%SGl\ggdulus’ Average Young s 8. Identify shortcomings and challenges — Iterate design process

8.40 mm

e Existing Matrix Bands

O Tofflemire™ Matrix Band system (Circumferential)
o Pro-Matrix Single Use Matrix Band (Circumferential)
o The Triodent V3 Ring and Wave-Wedge system (Sectional)

h 21.92 mm ﬁ v + Current Model * Revised Model
Table 1: One-Way ANOVA Test between 316 stainless steel and Tofflemire band stainless steel Young’s JH°'e* _> Indlentation
4_

Modulus yielding p-value of .0011. Values below are given in MPa [_\Cij R’/

\
—PI 8.40 mm I<—

Figure 4: CAD drawing with dimensions of design that was exported as a Groups N Mean Standard Deviatiou Standard Error F-Statistic P-Value
dxf file for laser cutting

—»| ~7mm |<—

—»| 8.40 mm

: .. : Tofflemire
e Requires adhesive in the middle of the band Band Steel 3 1884 _— 119 69.25 | 0.0011 —| s4mm |
o Contact point with tooth needs to be constant
Limiti : ; 316 Steel 3 9817 1638 946 .
O 1IMItng wing movemnen
. § Wing movement Acknowledgements & Works Cited
e Switched material to 316 Stainless Steel
(G~ ®
Pro-Matriy Table 2: Results from survey taken by dentists with a 1 being the least favorable and 5 being the most The team would like to thank our advisor, Dr. Tracy Puccinelli, our
i @IRIE SE0e il SN ST client, Dr. Donald Tipple, and Dr. John Puccinelli for each of their
Figure 1: Tofflemire™  Figure 2: Pro-Matrix Single  Figure 3: Triodent V3 Category Dr.Brodek = Dr.Hazen  Dr.Tipple  Dr. Friend Average unique contributions to our design project. We would also like to thank
Matrix Band and retainer Use Matrix Band Ring and Wave-Wedge , : . qe . . .
System Protective Coverage 5 5 5 5 5 Chris Meyer and Sector67 for aiding us in fabrication.
. Ease of Placement 5 4 5 2 4
® Dental TermanlOgy Compatibili 5 [1] R. M. Benjamin, “Oral Health: The silent epidemic,” Public health reports (Washington, D.C. : 1974),
o Interproximal - between ad_] acent teeth Mpt o 24 5 4 o 4 zglg.c E();z)l;rﬁz] Available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2821841/. [Accessed:
. ateria 5 5 1 5 4 -Oct- :
O Dead—soft - SOfteSt fOI'IIl Of metal by means Of processing and lOW represents [2] “Dead-soft definition &amp; meaning,” Merriam-Webster. [Online]. Available:
b . bl o ) Proper Placement 3 4 2 ) 3:5 https://www.merriam-webster.com/dictionary/dead-soft#:~:text=Definition%200f%20dead %2Dsoft,until
carpon (1nterst1t1a ) content [2] ooxy seal PHGHEEC %20as%20so0ft%20as%20possible. [Accessed: 09-Dec-2021].
per Contact 4 5 2 3 3.5 , : : :
[3]Grand View Research, “Dental fillings market size, share: Industry Report, 2019-2026,” Grand View
e Comparison- 1008/1010 5 5 4 1 3.75 REsearch, Nov-2019. [Online]. Available:
® GlObal Market fOI‘ Dental Fllllngs C : Tofflemi https://www.grandviewresearch.com/industry-analysis/dental-fillingmarket#: ~:text=The%20global%20de
v . S -l . 4 2 3 3-25 ntal%2ofillings%20market%20size%20was%20estimated%20at%20USD,USD%205.97%20billion%20in%
O 5.57 bllllOn USD 11 2019 . Procedure Time 5 5 4 3 4.25 202020. [ACCCSSGd: 10'API"2022]. : .
0 ' [4] “JR Rand Tofflemire,” Net32. [Online]. Available:
o 7.2% compounded annual gI'OWth rate to 2026 [3] | 3-92 https://www.net32.com/search?q=JR%2BRand%2BTofflemire%2Btype. [Accessed: 22-Sep-2021].
. . N R. SCHEID and G. WEISS, Woelfel's dental t . BURLINGTON, MA: JONES & ; BARTLETT
Figure 5: CAD model of butterfly design with blue highlight to show placement £5E]ARNING o oazI:). OETIELS CEITAl ARtOTY i
of epoxy [6] “ASTM A109 Grade no. 5 dead-soft,” Matmatch. [Online]. Available:

https://matmatch.com/materials/minfm65939-astm-a109-grade-no-5-dead-soft. [Accessed: 20-Oct-2021].



https://www.net32.com/search?q=JR%2BRand%2BTofflemire%2Btype

