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When to use 3D printing 
• Rapid prototyping 

̶ Quick turn around time (hours)
̶ Small volumes (dozens)
̶ Highly customizable (Soft design)

• Minimizing Waste and Cost
• Print on Demand
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Iterative process with optimization 

CAD

Material

Printer

Fabricate

Test

• Considerations
̶ Cost
̶ Time
̶ Frustration

PrintCADPaper

Planning, planning, planning!

3D Printing Considerations

Early Design Decisions 
• Internal features
• Overhangs
• Indents
• Texture

Printing Orientation
• Mechanical strength
• Structural stability 
• Print accuracy 

Image: http://www.3ders.org/articles/20131210
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3D Printing Considerations

Print file optimization 
• Variations in .stl file origins
• Resolution 
• Autocorrection of shells, mesh size, etc. 

Material Selection
• Dependent on printer selection 
• What is the function of the part? 
• What are the downstream applications? 
• Cost
• Available materials

Basic 3D printing process 
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Scan / Draw 

Desired object 3D CAD model consisting of 
mesh design

‘Slice’ into individually 
printable layers

Determine and optimize 
print motion 

… 8
… 7
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… 5
… 4
… 3
… 2
… 1

Print head 

Print! 
and post processing
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3D Printing Process Applied
1. Medical Image (CBCT) 2. CAD

3D Printing Process Applied
3. 3D Printing (SLA) 4. Surgical Guide and Surgery
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Bioprinting Process

Kang H-W, Lee SJ et al. Nat Biotechnol. 2016

G code

Bony 
defect

Red: cells
Green: PCL
Blue: Pluronic F-127

Pluronic 
F-127 (sacrificial 
material)

Printing nozzle

PCL

Pore

Cell-laden 
hydrogel

Medical imaging 
(CT, MRI, etc.)

Visualized motion 
programMirroring 3D printing process 3D bioprinted bone 

construct

3D Printing Osteochondral Scaffolds
1. Medical Image 2. CAD

Cartilage Layer
1.5 mm Thickness
Material- aPLGA/PLCL
Bone Layer
4.5 mm Thickness
Material - PCL

Printing Plan and Material Selection
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Microextrusion: 3D Bioplotter
• 4 bioinks at a time

̶ 2 high temp (RT-160°C)
̶ 2 low temp (4°C – RT)

• UV crosslinking 
• Controlling internal 

architecture 
• Extrudable materials 

̶ PCL, PLA, PLGA, etc.
̶ Alginate, gelatin, pluronic, etc.

Setting up the Print Job

Import all the .stl files associated with your print job
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Setting up the Print Job

Slice each component of your print job

Setting Up the Print Job

Setting up the G-Code – Material and Pattern 
Selection

1. Set the material 
and pattern 
preferences at each 
layer

2.     Finalize the file:
1. Check the 

number of layers
2. Check needle 

offset
3. If you have 

multiple parts, 
determine 
whether you can 
build together or 
separately
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Other Considerations When Planning Layers

Loh QL et al. Tissue Engineering: Part B. 2013

Pore Dimensions
0.6 mm 0.8 mm 1.0 mm 1.2 mm

Patterns
Line Zigzag Wave

Honeycomb Shape Filling T

3D Printing Osteochondral Scaffolds
Cartilage Layer

Bone Layer

Printing the Scaffold
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Takeaways

• Prepare to optimize your workflow
• Trial and Error
• Print your Project!

Design CAD
Select 

Material and 
Printer

Fabricate Test

3D Printing Workflow

Thank you for listening!


