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DESIGN AND SCAFFOLD DEVELOPMENT

CAD Slicing Software Final Model
Sketch Up Cura
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OPTIMIZATION

200°C

220°C

240°C
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DIMENSIONS

Scaffold Diameter(mm)
0.3mm 9.44+0.06
0.6mm 9.46+0.07

0.9mm 9.54+0.04

Height(mm)

1.821+0.03

1.77%0.03

1.831£0.02

Pore Size(mm)

0.275x0.024

0.588%+0.022

0.851+0.025

RW(mm)

0.319%0.026

0.338+0.015

0.343+0.021

Weight(mg)

71.2x3.0

50.4+2.7

42.7%2.5



POROSITY

Porosity Bl Designed
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DSC

PLA Filament 103.14°C 169.09°C 33.1%
220°C Print 100.71°C 168.67°C 42.6%
.. Hfusion
% Crystallinity = g 100

AH = AHpy5i0n fOT pure crystalline PLA
— 91+3J/g

Heat Flow (W/g)

100.71°C — 220°C Print
—— PLA Filament
103.14°C 169.09°C
168.67°C
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DMA
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DEGRADATION — PH

Weight Loss in PBS pH=5

2.01 2.0

X 1.5- 1.5+
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DEGRADATION — PORE SIZE

Weight Loss of 0.3mm Scaffolds

Weight Loss of 0.6mm Scaffolds
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STUDY




BIOLOGICAL
STUDY

SEM 1200x

SEM 2400x

SEM 5000x




FUTURE WORK

Conduct biological study for a longer periods and observe extent of coverage

Use composites to vary the scaffold properties

Use PCL and other materials and observe changes in biodegradability and
compatibility

Redesign extruder to get continuous, precise filaments

Directly print using biogels



SUMMARY

3D Printed PLA scaffolds were developed using an FDM print

Dimensions of the scaffolds were in good agreement with the designed models

Porosity of the scaffolds increased with pore size

There was no change in Melting and Crytsallization point, but a change in %crystallinity
Smaller the pore size, stiffer the scaffold

Scaffolds degraded faster at pH 5 and 10 as compared to pH 7.2

Scaffolds were not toxic to cells and allowed the attachment of cells to the surface

Treatment with NaOH improved cell attachment
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