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Experimental Degradation:

Introduction Results

« Scaffolds were weighed and randomized to reduce differences between
Significance: each group (20 scaffolds could be made per print; 4 groups of scaffolds
were printed In total).

* Bone tissue-engineering scaffolds are frameworks for bone grafts.

« Scaffolds are 3D printed using poly(propylene fumarate) (PPF), a photo-
crosslinkable, biocompatible, and degradable polymer.

 The scaffold needs to degrade in a timely manner in vivo.

« Degradation rate was guantified using mass loss in the scaffolds, pH drop
IN media, and compression to failure data of the scaffolds.

 ApH 13 sodium hydroxide solution was used to accelerate the study.
 PPF cross-linked polymer degrades by base-catalyzed ester hydrolysis.

Table 2: Experimental Design of Degradation Study

Time points 0, 2, 4, 6, 8, 10, 20, 30, O, 2, 4, 6, and 8 days
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« Scaffold degradation can be modeled in vitro. EFlow Simulations
Goals:  The CAD model was generated in MATLAB (MathWorks, Natick, MA) .
« Benchmark the degradation profile of resorbable, porous scaffolds with and processed using AMIRA Software (FEI, Hillsboro, OR). L L U T T
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- Scaffolds were 3D printed using EnvisionTEC Perfactory 3. Outlet Atmospheric pressure
« “Green” scaffolds were washed using acetone, ethanol, and water Wall No slip » Experimental degradation study is still in progress.
before further crosslinking in an ultraviolet box. « Computer simulation results suggest that fluid Is going around the
scaffold in the bioreactor system.
Figure 4: Boundary Conditions as seen in ADINA ] ] ] _ o
N Table 1: Scaffold Parameters . Mesh Convergence study: balance accuracy and computing — One possible solution is to use narrower bioreactors, so that the fluid is forced to go
D . S through the scaffold.
S Parameter Value resources (time, computing power, etc.) )
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