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Introduction Methods - Testing Stress-strain relation for NinjaFlex Conclusion
. Treatments for spine injuries or maladies exist with varying » Three materials were available to use when printing the model: 18
degrees of success Mechanics i »  NinjaFlex brand thermoplastic elastomer n » The pieces of the model were printed after
« A model of the human lumbar spine was created to better the study of *  SemiFlex brand thermoplastic elastomer . confirming the tensile properties of the different
understand its mechanics motion » Polylactic acid (PLA) 2. materials. See Table 2 for the composition of the
« This model will be used to improve upon the following * Tensile tests were run on these three materials using the MTS Synergie oo model.
treatment processes: “Bio” 400 machine. All samples were printed using the MakerBot printers. S ° » A model of the lumbar spine was created using rapid
» Bracing for scoliosis implies life « Each rr_1ateria_| was loaded until it failed. Failure was noted as one of the ¢ «; prototyping (3D printing)
« Spinal manipulation therapy followm\g/;voom:f]: - 4
 Spine related surgery . nen the sample broke 4
» Models similar to this one have been created in the past, but *  When the sample slipped from the machine’s grips o i : : ; : é
none were used for this purpose Biomechanics « The machine recorded values for the following: Strain (mm/mm) _ _
o is the study of »  Force applied to the sample, measured in Newtons (N) ltem Material used in model
Objective how living «  Extension, in millimeters (mm), of the middle section of the Figure 6-a — Stress-strain relation for NinjaFlex samples
_ _ _ _ things move samples St rai ation for SemiF! Vertebrae PLA
Create_) the mtervgrtebral (IV) disc for a lumbar spine model using . Time, in seconds (s), measuring the duration of the test N ress-strain relation for Semirlex Cartilage endplates oL A
3D printed materials that have been tested for model accuracy. . Values for stress (MPa) (Figure 5-a) and strain (mm/mm) (Figure 5-b) N
were calculated using Microsoft Excel 2010 = Annulus fibrosus SemiFlex
Annulus a
fibrosus Fzrce (F) in Newton's porce (F) InNewlon's < Nucleus pulposus NinjaFlex
g 15 -
4o _— - » Table 2 - Composition of the spine model.
Stress = : = &
Cross — sectional area Ay
Nucleus 06 1 2 3 4 5 6 7 8
Figure 5-a — The equation for the stress of an object Strain (mm/mm) Literature cited
pquOSUS 1. Spinal Anatomy: Intervertebral Discs. University of Virginia Health Center -
_ _ _ _ : : : : Spine Center. Online. http://www.uvaspine.com/intervertebral-discs.php .
Figure 1 — Comparison of a model of an intervertebral disc (left) next to the Figure 6-b — Stress-strain relation for SemiFlex samples Viewed Aug. 6 2015.
model created using computer software (right). Refer to source 1. Stress-strain relation for PLA
Methods — Spine Model Acknowledgements
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created in SimpleWare. See Figure 2 for an image of the software model. Original length Lo & € help or.
2. Individual pieces of the model were printed using MakerBot Replicator 2 Figure 5-b — The equation for the strain applied to an object s ° \L’JV'_SESTt SU;“X‘JS Iiesearch Program
- - »  University o erta
Desktop 3D printers. See Figure 3. : - Results - Testing o . Alberta Innovates Health Solutions
3. The model was assembled using rubber cement. See Figure 4 for an image of the = ;
completed model _ _ _ _ _ &  Jason Carey, Nathanial Maeda, Jonathan
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