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Let’s Get to Know One Another! 

What Do You Do?  
& 

 What Do You Plan  
to Use 3D Printing For? 



The Potential of Technology 
 

http://www.bemyeyes.org/ 
 

http://www.bemyeyes.org/
http://www.bemyeyes.org/


What We Will Cover Today 

1. How 3D Printing works & its relevance to health 
sciences 

2. Where to find and download 3D model files online. 
3. What steps to take to ensure that the .STL file can 

actually be printed including scaling and checking for 
non-manifold geometry issues.  

4. An introduction to how to operate 3D printers - 
Makerbot Replicator 2X (ABS) and Afinia H480 (PLA), 
available at the HS/HSL Innovation Space. 
See a detailed how-to-guide at 
http://guides.hshsl.umaryland.edu/ispace 
 
 

 

http://guides.hshsl.umaryland.edu/ispace


1. 3D Printing in Health Sciences 
 

• A Baltimore-based startup company, Verve, launched a 
Kickstarter campaign for their 3D printed device for posture 
and pain relief called ARC and raised over $7,000 in less than 
24 hours.  The company includes Dr. Gene Shirokobrod, a 
UMB faculty member in the School of Medicine.  

• "3-D printer helps doctors prep for complex surgeries" - 
Boston Globe A surgeon in Sinai Hospital of Baltimore 
performed a total knee replacement surgery using 3D 
printing technology to cast an implant and manufacture the 
jigs — plastic cutting guides — that direct incisions.    

Source: http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075336   

http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hourshttp:/stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours
http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hourshttp:/stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours
http://www.bostonglobe.com/business/2015/01/18/with-printer-doctors-get-help-prepping-for-complex-surgeries/Wf4GVpGMHapbG6sWGYlEYP/story.html
http://www.baltimoresun.com/health/maryland-health/bs-hs-3d-knee-replacement-20140720,0,7636638.story%23ixzz386uPIbRx
http://www.baltimoresun.com/health/maryland-health/bs-hs-3d-knee-replacement-20140720,0,7636638.story%23ixzz386uPIbRx
http://www.baltimoresun.com/health/maryland-health/bs-hs-3d-knee-replacement-20140720,0,7636638.story%23ixzz386uPIbRx
http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075336


2. 3D Printing in Health Sciences 
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http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours
http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours
http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours
http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours
http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours
http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours
http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours
http://stocks.moneyshow.com/intershow.moneyshow/news/read/27146844/baltimore_startup%E2%80%99s_kickstarter_raises_$7000+_in_less_than_24_hours


More 3D Printing in Health Sciences 
 

• Pharmacists are exploring a way to use 3D printing to produce 
medicine to make it more affordable and customizable to the 
needs of individual patients.  

• A man in Massachusetts created a prosthetic hand for his son who 
was born without fingers using a 3D printer at only a fraction of 
the cost for a commercial prosthetic hand.   

• The National Institutes of Health recently launched NIH 3D Print 
Exchange, so that researchers can share 3D print files, thereby 
acknowledging the important role of 3D modeling and printing 
technology in biomedical and scientific research. Scientists are 
already bio-printing human tissues and attempting to 3D print a 
human organ itself.   

Source: http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075336   

http://www.theguardian.com/science/2012/jul/21/chemputer-that-prints-out-drugs
http://www.theguardian.com/science/2012/jul/21/chemputer-that-prints-out-drugs
http://www.huffingtonpost.com/2013/11/04/dad-prints-prosthetic-hand-leon-mccarthy_n_4214217.html
http://3dprint.nih.gov
http://3dprint.nih.gov
http://www.theguardian.com/science/2014/jul/04/3d-printed-organs-step-closer
http://www.theguardian.com/science/2014/jul/04/3d-printed-organs-step-closer
http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075336


http://www.huffingtonpost.com/2013/11/04/dad-prints-prosthetic-
hand-leon-mccarthy_n_4214217.html 
 

http://www.huffingtonpost.com/2013/11/04/dad-prints-prosthetic-hand-leon-mccarthy_n_4214217.html
http://www.huffingtonpost.com/2013/11/04/dad-prints-prosthetic-hand-leon-mccarthy_n_4214217.html


 

http://www.notimpossiblenow.com/labs/project-daniel 
 

http://www.notimpossiblenow.com/labs/project-daniel


http://ung.edu/news/articles/2013/01/3d-printing-enters-the-world-of-physical-therapy.php 
 

http://ung.edu/news/articles/2013/01/3d-printing-enters-the-world-of-physical-therapy.php


https://www.youtube.com/watch?t=26&v=sSWSJjhGdd4 
 

https://www.youtube.com/watch?t=26&v=sSWSJjhGdd4


3D Printing Going Mainstream 

• 3D printing is being quickly adopted in health 
sciences and healthcare for both educational, 
research, and clinical purposes.  

• 3D printing is also going mainstream with low-
price desktop models being sold at common retail 
stores such as Best Buy. 

• HS/HSL opened the Innovation Space in Apr. 2015 
to provide hands-on experience in 3D 
Printing/Scanning for faculty/students on the 
UMB campus. 
 



http://www.hshsl.umaryland.edu/services/ispace/ 
 

http://www.hshsl.umaryland.edu/services/ispace/


What You Can Use  
at the Innovation Space 

 



What You Can Use  
at the Innovation Space 



What You Can Use  
at the Innovation Space 



What We Will Cover Today 

1. How 3D Printing works & its relevance to health 
sciences 

2. Where to find and download 3D model files online. 
3. What steps to take to ensure that the .STL file can 

actually be printed including scaling and checking for 
non-manifold geometry issues.  

4. An introduction to how to operate 3D printers - 
Makerbot Replicator 2X (ABS) and Afinia H480 (PLA), 
available at the HS/HSL Innovation Space. 
See a detailed how-to-guide at 
http://guides.hshsl.umaryland.edu/ispace 
 
 

 

http://guides.hshsl.umaryland.edu/ispace


What Is 3D Printing? 

• 3D Printing refers to the additive manufacturing 
process that builds a physical object from a three-
dimensional digital model. There are many 
different types of 3D printing machines used for 
both personal/hobbyist and industrial purposes. 

• How Does 3D Printing Work? 
Most entry-level desktop 3D printers are 
equipped with a heated extruder. The extruder 
takes the plastic filament, melts it, and lays down 
the material layer by layer to create a 3D object. 
Source: http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1087293 
 

http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1087293


Extruder 



How Does 3D Printing Work? 
 https://www.youtube.com/watch?v=-gaC5BpXljU 

 

https://www.youtube.com/watch?v=-gaC5BpXljU


3D Printing in Progress 



3D Print Job Completed 



3D Model Examples - .STL 

http://www.thingiverse.com/thing:460437 
 

http://www.thingiverse.com/thing:460437
http://www.thingiverse.com/thing:460437


2. Finding .STL 3D Model Files 
• NIH 3D Print Exchange 
• Thingiverse 
• Instructables 
• 3D Warehouse 
• GrabCAD 
• Ponoko 
• Nervous System 
• Not all 3D model files found here are 3D printable! 

 
More information at  
http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1
075331 
 

http://3dprint.nih.gov
http://www.thingiverse.com/bonooobong/designs
http://www.instructables.com/group/123d/
http://sketchup.google.com/3dwarehouse/
http://grabcad.com/bonooobong-1/projects
https://www.ponoko.com
http://n-e-r-v-o-u-s.com/cellCycle/
http://3dprint.nih.gov
http://3dprint.nih.gov


http://www.thingiverse.com/ 
 

http://www.thingiverse.com/


NIH 3D Print Exchange 

http://3dprint.nih.gov/ 
 

http://3dprint.nih.gov/


Diabetic Foot 
http://3dprint.nih.gov/discover/3dpx-001560 
 

http://3dprint.nih.gov/discover/3dpx-001560
http://3dprint.nih.gov/discover/3dpx-001560
http://3dprint.nih.gov/discover/3dpx-001560
http://3dprint.nih.gov/discover/3dpx-001560


http://3dprint.nih.gov/discover/3dpx/000912/x3d 
 

Neuron 

http://3dprint.nih.gov/discover/3dpx/000912/x3d


Triangles in a Mesh 





Meshes That Cannot Be 3D-Printed 



3D Mesh Modeling  

• A mesh is a collection of vertices, edges, and 
faces that describe the shape of a 3D object. 
– A vertex is a single point.  
– An edge is a straight line segment connecting two 

vertices. 
– A face is a flat surface enclosed by edges. (Some other 

applications call these "polygons") 
• Source: 

http://en.wikibooks.org/wiki/Blender_3D:_Noob
_to_Pro/What_is_a_Mesh%3F  

http://en.wikibooks.org/wiki/Blender_3D:_Noob_to_Pro/What_is_a_Mesh?
http://en.wikibooks.org/wiki/Blender_3D:_Noob_to_Pro/What_is_a_Mesh?


Source: 
http://en.wikibooks.org/wiki/Blender_3D:_Noob_to_Pro/What_is_a_Mesh%3F  
 

http://en.wikibooks.org/wiki/Blender_3D:_Noob_to_Pro/What_is_a_Mesh?


3. Checking if the File Can Be 3D-Printed 

• Correct Non-Manifold Geometry Issues 
• Is your 3D model solid/watertight and has the valid 3D 

geometry?  
– This means that all faces are closed and they form one or 

more closed entity. 
– There must be no open gaps/holes, non-manifold edges, 

self-intersections, zero-length edges, naked edges, 
degenerate faces, duplicate faces, or inverted triangles. 

– Upload and repair your file through the free NetFabb 
Cloud Service - https://netfabb.azurewebsites.net/ 

– Download the repaired version. 
– (Optionally, you may use other software to do the repair.)  

https://netfabb.azurewebsites.net/
https://netfabb.azurewebsites.net/
https://netfabb.azurewebsites.net/


4. How to Operate 3D Printers  



Replicator 2X 

• Detailed instruction here: 
http://guides.hshsl.umaryland.edu/c.php?g=1
63717&p=1598497  

http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1598497
http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1598497


Afinia H480 

• Detailed instruction here: 
http://guides.hshsl.umaryland.edu/c.php?g=1
63717&p=1598500  

http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1598500
http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1598500


Scale the Size and Add Raft/Support 

• Raft / Support  
– The model with an overhang over 45 degrees will require a raft. 
– A model may also need to be printed with a support as the 

base. 
– Raft /Support can be added in the MakerBot 3D printer setting. 
– Raft / Support will require more plastic and make the printing 

time longer. 
– Raft / Support should be carefully removed from the model 

once it is printed. 
 

More information at 
http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075
332  

 

http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075332
http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075332


3D Printing Process Checklist 
• http://guides.hshsl.umaryland.edu/c.php?g=1

63717&p=1075333  

http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075333
http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075333


Next Steps 

• Let’s go up to the HS/HSL Innovation Space to 
take a look at the 3D printers! 

• All questions are welcome. 
• After the workshop, 

– Check the Innovation Space Guide! 
– http://guides.hshsl.umaryland.edu/c.php?g=1637

17&p=1075336 
– Make a reservation for the Innovation Space. 
– Take the orientation & 3D Print and Scan! 

 

 

http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075336
http://guides.hshsl.umaryland.edu/c.php?g=163717&p=1075336


After this workshop, 
• Make a reservation for orientation/use! 

http://cal.hshsl.umaryland.edu/booking/ispace. 

 
 
 
 

• Learn how to 3D model, scan, print. 
• Prototype, create, collaborate! 

http://cal.hshsl.umaryland.edu/booking/ispace


Contact Us! 

• E-mail ispace@hshsl.umaryland.edu  
 

• HS/HSL Innovation 
Space:http://www.hshsl.umaryland.edu/servi
ces/ispace/ 
 

• 3D Printing/3D Scanning How-To Guide 
http://guides.hshsl.umaryland.edu/ispace 
 
 
 
 

mailto:ispace@hshsl.umaryland.edu
http://www.hshsl.umaryland.edu/services/ispace/
http://www.hshsl.umaryland.edu/services/ispace/
http://guides.hshsl.umaryland.edu/ispace
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