
From Pixels to Precision: 
Transforming Healthcare Education 
with 3D Imaging, Printing, and 
Workforce Development

Emerging Technologies in Health Professions Education



OBJECTIVES
• Describe how 3D Printing and 

Virtual Renderings are impacting 
healthcare education

• Outline opportunities to incorporate 
3D printing into healthcare 
curriculum.

• Describe methods for workforce 
development in medical 3D printing



Who are 
we?

The 3D Printing and Training 
Center at Clarkson College 
supports a commitment to 
excellence in learning by 
creating pathways to utilize 3D 
print and visualization as a 
language in personalized 
health care.

Medical 3D 
Printing 

Specialist 
Certificate 

Fall 2020
Hired 3D 
Printing 

Administrator
April 2021

3D Printing 
and Training 

Center
July 2021 3D Center of 

Excellence 
September 

2023

Medical 3D 
Printing 

Specialist 
Hired 

October 
2023

Presenter
Presentation Notes
Clarkson College is a hospital owned healthcare college.  Our academic partner NE Med is right across the street from us.  We are very lucky to have this partnership as NE Medicine is a global leader in healthcare as we supply with healthcare providers and 3D prints and they supply us with a globally known healthcare center.In this picture, the 3D team.  Missing is Shelli Weddum, Director of the radiography and medical imagingBlair Kauzlarich, administrator of the 3D Lab and Training CenterGina Erlandson, Medical 3D Printing SpecialistAnd myself, assistant director.  We have accomplished quite a lot in a short amount of time.  We are very blessed to have very supportive administration and a short chain of command. As you can see from the timeline, we started the idea of a 3D Afer program started in 2018.  The Children’s Hospital in Omaha has a 3D lab and needed people who were competently trained  to be in the lab.  There was really no structured education for a radiologic technologist to gain this knowledge to work in a 3D lab. Through this need in our community we sat down with leaders in the field to build the nations’s first medical 3d printing specialist certificate.. In 2020, yep, right before the pandemic, accepted our first students.   With the start of the medical 3d printing specialist certificate we purchased a Ultimaker s5 for printing student projects.  Then a once in a life time opportunity came about.  In a College community meeting the president asked if anyone had an idea for outside revenue.  The next day I went into my director’s office with my idea to open up a 3d Printing and Training Center.  The rest is history. We bought a J850 DAP Stratasys printer and  hired Blair Kauzlarich and opened the 3D printing and Training center in July.  Then in 2023 we opened the 3D Center of Excellence after partnering with 3D Systems. 



3D Services

The 3D Center of Excellence offers design to delivery service 
for FDA 510(k)-cleared Presurgical Anatomic Models, CCSP 
Orthopedics Models, and Cutting Guides, as well as CCSP 
Radiation Bolus models.

3D Center of 
Excellence

Our models replicate human anatomy with exceptional 
accuracy, allowing educators to enhance the learning 
process. Healthcare students and healthcare professionals 
can gain a deep understanding of the human body's 
complexity, aiding in their academic and clinical success.

Research, 
Education,  

& Simulation

The 3D Printing and Training Center at Clarkson College 
provides virtual 3D reconstructions developed from a CT or 
MRI imaging. The client will be provided a link that can be 
shared multiple times. This interactive link will provide 3D 
visualization of requested anatomic structures.

3D Virtual 
Rendering

The  3D Printing and Training Center offers workshops that 
are customizable to for the institution and/or obtain a 
certification to become a Medical 3D Printing and 
Visualization Specialist certificate.

Certificates 
and 

Workshops

Presenter
Presentation Notes
Today, We have the following printers:Ultimaker s5Formlab 3Formlab 3bStratasys J8503D System CJP 660 ProSoftwares:MaterialiseD2PRealize Medical



Harnessing the Power of 3D Printing Across Campus

GENERAL EDUCATION INTERPROFESSIONAL 
LEARNING CENTER

NURSING

PHYSICAL THERAPIST 
ASSISTANT

RADIOGRAPHY/

MEDICAL IMAGING

COMMUNITY

Presenter
Presentation Notes
“3D printing makes it easier for instructors to demonstrate complex concepts and scientific contributions with tangible objects, which helps bring theories and research to life for their students.”Stratasys, 2023August 2021, at one of the College’s Community meetings we opened up to the entire college community would get 1 free print.  We now have completed a print for almost all of our programs. 3D printing aids healthcare education by helping students understand complex pathologies and physiological processes. It surpasses traditional 2D or 3D images in textbooks or screens, providing a deeper understandingTo is one of our goals to start assessing 3D models bring value to the learning environment this upcoming academic year.  



3D Printing’s Impact on Healthcare Education

“3D printing makes it 
easier for instructors 
to demonstrate complex 
concepts and scientific 
contributions with 
tangible objects, which 
helps bring 
theories and research to 
life for their students.”

Stratasys, 2022

Presenter
Presentation Notes
Once we had the Stratasys J850 on campus and faculty saw what we could,word spread like wild fire. “3D printing makes it easier for instructors to demonstrate complex concepts and scientific contributions with tangible objects, which helps bring theories and research to life for their students.”Stratasys, 2023That is what we found working with our faculty.   I want to share with you some examples oh how we used the J850 DAP to help our faculty enhance future healthcare providers on concept that are typically difficult. 



Innovative 
Applications of 
3D Printing Technology 
at Clarkson College

Anatomy

I am very happy with the overall 
design of the model. This will 
work great for my students to 
visualize the location of the circle 
of Willis, especially seeing how 
convoluted vessels can be. The 
textbooks and even my anatomical 
model make everything look so 
"smooth and uniform" if that 
makes sense. 

I  particularly like how it shows the 
middle and posterior cerebral 
arteries fully. My anatomical model 
only shows one side and cuts the 
other side. I also appreciate having 
the virtual model as well and plan to 
pull that up tomorrow in class, 
while I show the students the 
physical model. 

Printed on the Stratasys J850MedReality

Presenter
Presentation Notes
I sat down with our anatomy professor and she wanted a clear circle of willis model.  She wanted it clear on all sides so students could see the vasculature as well as landmarks on the face to help student with spatial locationI segmented the vasculature, the brain, and the skull in three different masks.  We printed in clear vero and pink vero for the vessels.  This print took a lot of post processing of  wet sanding to make it clear and then sprayed the model with clear finishing spray to get the clear glossy look. After I was done segmenting the anatomy, we sent the STL files to MedReality to create color virtual model that we shared with the professor and she shared this with the students as well.  



Innovative 
Applications of 
3D Printing 
Technology at 
Clarkson College
Physical Therapist Assistant

Printed on the Stratasys J850

These models made from 
real scans are far more 

accurate than stock 
anatomy models

Love the 3 different 
colors and different 

material for the canals. 
Very helpful visually to 

help educate

Presenter
Presentation Notes
My colleague got this STL off of an open source website. .  This a 3D printed semi circular canals of the ear for PTA .  The faculty wanted this model to show students how this anatomic structure plays a role in balance.  The model was printed on the Stratasys J850 DAP printer.  It was created vero white then you can see that Blair overwrapped color vero over the canals to rein enforce so they wouldn’t break. We ended up printing another of these prints for a physical therapy department for patient education. 



Innovative 
Applications of 
3D Printing Technology 
at Clarkson College

Presenter
Presentation Notes
This print was printed on the J850.  Bone Tissue and vero.  This patient had a brain tumor 20 years ago.  We used the CT and MRI scans from then and create this model for them  The patient comes to talk to our PTA students to share his stories, trials, and triumphs dealing with recovery from the tumor and navigating the health system. 



Innovative 
Applications of 
3D Printing 
Technology at 
Clarkson College
Cross-Sectional Anatomy

“The use of 3D-printed models in 
small-group anatomy teaching 
session resulted in a significant 
increase in knowledge when 
compared to didactic 2D-image 
based teaching methods.”

Presenter
Presentation Notes
My colleague and I are instructors for the cross sectional courses at Clarkson College.  WE brainstormed how we can use 3D printing to help our students understand cross sectional anatomy as well as looking at images, 3D renders that are applicable to what they would be seeing , using in practice.  We see students who are taking CT and MRI theory courses along with cross sectional anatomy a pipeline into creating professionals that are confident in their anatomy looking to expand their knowledge of CT and MRI segmentation to medical 3D printing.In a 2018, the anatomical science education research report,  Take away body parts! An investigation into the use of 3D-printed anatomica., they found “An additional advantage is that students can then directly compare the actual specimen in the dissecting room, the CT image and the 3D print seamlessly.”



Innovative 
Applications of 
3D Printing 
Technology at 
Clarkson College
Cross-Sectional Anatomy

Presenter
Presentation Notes
Add early hands on experience with the students in the Medical Imaging program.  In both cross sectional anatomy courses, students complete 1 segmentation execerise.  In the class I teach, the students segement out the aorta  What better way to learn the anatomy, if the students can segment out the aorta and renals, I know that if the students can segment the vessels, they have a good grasp on the anatomy. 



Innovative 
Applications of 
3D Printing 
Technology at 
Clarkson College

Chemistry

Printed on the Stratasys J850

The design is great for our purpose. We wanted to show the 
difference between ionic and molecular compounds, and this 
model shows crystal structure in multiple ways.

Shaping the Future: Medical 3D Printing and Visualization 
Certificate Program Empowering Tomorrow's Medical Imaging 
Specialists

Presenter
Presentation Notes
Our chemistry teacher did not want to miss out of using 3D printing to help his students understand molecules.  Again, we used an STL from an open source website and printed this model of H20.  The only feedback is that he would of liked the model more smooth.  



3D Center of 
Excellence

Presenter
Presentation Notes
From our presence in the community, our hope is to create a pipeline for students to gain interest and follow the path to this profession.  Pre-surgical Anatomical Models:  These are patient-specific anatomical replicas that are derived from patient’s imaging data. The 3D printed model aid with treatment planning, visualization, and patient education.Models can be printed in full-color, rigid, flexible, or translucent materials. These anatomically accurate models are designed on FDA-cleared software and 3D printed on validated print platforms that allow for meticulous planning, contributing to the success of complex procedures. CCSP Orthopedics:  This personalized healthcare solution is developed specifically for orthopedic oncology cases. Surgical planning consultations provide surgeons with the opportunity to pre-plan surgeries in 3D and translate them in the OR using 3D printed surgical instruments. CCSP Orthopedics deliverables include 3D printed, pre-operative and post-operative anatomic models depicting the disease and resection plan, surgical guides for resection and surgical guides for reconstruction using allografts, along with a surgical plan report. CCSP Bolus:  This patient-specific solution helps clinicians optimize radiotherapy targeting by overcoming the skin-sparring effect and target appropriate tissues with intended dose. We use 3D printing technology to produce bolus that conforms to each patient and to the contours of broad range of anatomies. We design bolus from your TPS in RTSTRUCT or STL format or alternatively you can submit patient CT images with an indication of the treatment site, desired bolus thickness and any margin or wrap notes and we can provide a patient-specific 3D printed bolus. 



3D Center of Excellence: 
Patient Education Models

Presenter
Presentation Notes
From our presence in the community, our hope is to create a pipeline for students to gain interest and follow the path to this profession.  Pre-surgical Anatomical Models:  These are patient-specific anatomical replicas that are derived from patient’s imaging data. The 3D printed model aid with treatment planning, visualization, and patient education.Models can be printed in full-color, rigid, flexible, or translucent materials. These anatomically accurate models are designed on FDA-cleared software and 3D printed on validated print platforms that allow for meticulous planning, contributing to the success of complex procedures. CCSP Orthopedics:  This personalized healthcare solution is developed specifically for orthopedic oncology cases. Surgical planning consultations provide surgeons with the opportunity to pre-plan surgeries in 3D and translate them in the OR using 3D printed surgical instruments. CCSP Orthopedics deliverables include 3D printed, pre-operative and post-operative anatomic models depicting the disease and resection plan, surgical guides for resection and surgical guides for reconstruction using allografts, along with a surgical plan report. CCSP Bolus:  This patient-specific solution helps clinicians optimize radiotherapy targeting by overcoming the skin-sparring effect and target appropriate tissues with intended dose. We use 3D printing technology to produce bolus that conforms to each patient and to the contours of broad range of anatomies. We design bolus from your TPS in RTSTRUCT or STL format or alternatively you can submit patient CT images with an indication of the treatment site, desired bolus thickness and any margin or wrap notes and we can provide a patient-specific 3D printed bolus. 



3D Center of Excellence: 
Patient Education Models

Presenter
Presentation Notes
From our presence in the community, our hope is to create a pipeline for students to gain interest and follow the path to this profession.  Pre-surgical Anatomical Models:  These are patient-specific anatomical replicas that are derived from patient’s imaging data. The 3D printed model aid with treatment planning, visualization, and patient education.Models can be printed in full-color, rigid, flexible, or translucent materials. These anatomically accurate models are designed on FDA-cleared software and 3D printed on validated print platforms that allow for meticulous planning, contributing to the success of complex procedures. CCSP Orthopedics:  This personalized healthcare solution is developed specifically for orthopedic oncology cases. Surgical planning consultations provide surgeons with the opportunity to pre-plan surgeries in 3D and translate them in the OR using 3D printed surgical instruments. CCSP Orthopedics deliverables include 3D printed, pre-operative and post-operative anatomic models depicting the disease and resection plan, surgical guides for resection and surgical guides for reconstruction using allografts, along with a surgical plan report. CCSP Bolus:  This patient-specific solution helps clinicians optimize radiotherapy targeting by overcoming the skin-sparring effect and target appropriate tissues with intended dose. We use 3D printing technology to produce bolus that conforms to each patient and to the contours of broad range of anatomies. We design bolus from your TPS in RTSTRUCT or STL format or alternatively you can submit patient CT images with an indication of the treatment site, desired bolus thickness and any margin or wrap notes and we can provide a patient-specific 3D printed bolus. 



Shaping the Future

Presenter
Presentation Notes
Like I mentioned earlier, we started planning the medical 3d Printing specialist certificate in 2018.  We attended RSNA, met with key stake holders in the field./  Gabe Linke at Omaha Childrens, Sarah Rimini at the time she was with Geisinger but know is with RICOH, DR. Summer Decker from USF, Todd Pietla from Materialise.  People from Statasys We our meetings we had a good foundation for entry level curriculum.  From our presence in the community, our hope is to create a pipeline for students to gain interest and follow the path to this profession. 



Workforce Development

Presenter
Presentation Notes
Since the start of the certificate in fall 2020.  We allow 10 students at a time into our certificate each fall and spring semester.  We do not take new students in the summer.  MI 457 Introduction to segmentation, talks about printer technology, materials, overview of FDA and ISO 13485 regulations and the students complete 3 regular cases and a case study in Materialise Mimics and 3-MaticMI 458 Go more in depth into regulations, complete 3 cases with D2P and a case studyMI 461 students complete the cases in Realize Medical, complete a cutting guide case and reverse molding for silicon moldingMI 462 Sympsoium- assigned a case with an interprofessional team to talk to and complete the case. We just recently made those changes



Presenter
Presentation Notes
 



Presenter
Presentation Notes
As a radiologist trying to start a 3D lab, having a way to demonstrate a level of education beyond hobbyist has shown my administration that not only do 3D labs have a place in hospitals, they  also have a place in higher education. It is more than a passing phase in imaging and will help shape the future of medical imaging. Hopefully, more radiologists will jump on board and learn so that we can be the cornerstone of the new modality.I am an Interventional Radiology (IR) technologist at Roanoke Memorial Hospital in Roanoke, Virginia. I am interested in 3D printing so I can better help my department’s physicians plan interventions as well as branching out to other departments and improveing e  patient care. I hope that 3D printing will become a common technique in helping heal individuals in all aspects. I seekhope to gain the skills necessary to do what I stated above-- improve, improve patient  caree, and accelerate the healing process. I am currently am a full- time MRI and CT technologist at Children's Hospital and Medical Center as well as a PRN MRI and CT technologist at Bellevue Medical Center. I have an interest in 3D printing and this class because ofdue to the close relationship betweenwith CT and MRI imaging techniques. It is a vastly growing and extremely interesting addition to what I do every day. I have seen first handfirsthand how it can improve surgeries, lives, and patient care. I think the sky is the limit for the future of with 3D printing in the future. I hope technology continues toan improve to create more patient- specific implantable devices, organs, etc. Through this class, I hope to gain knowledge on the full steps required to create a 3D model and the best materials to use for each model. 



Shaping the future
Hong Kong

Middle School and High 
School Groups

VR Segmentation Workshop

Presenter
Presentation Notes
Talk about collaboration with all major players 3d



Empowering Our Community: Teaching the Value of 3D Printing 

Luminarium- Space Week: Bone 
Density and Love is in the Air Month 

Printed on 3DS CJP 
660 Pro

Presenter
Presentation Notes
Before moving on to talk about a few things we are doing in the community.  The Kiewit Lumniarium in town is a Blair and I went to the Luminarium to teach the Lumineers about bone health correlating to being in space with zero gravity and the effects on bone. We printed one vertebra that was regular and one vertebra that was osteoporotic.  We printed the bones on the CJP 660 Pro. The Lumiarineers used the prints during their demonstration to the public during space week to educate the public who went there.  But also, we are pretty sure that we sparked passion for medical 3d printing talking to the Lumineers. 



Empowering Our Community: Teaching the Value of 3D Printing 

Omaha STEM Ecosystem 



Empowering our Community: Taking care of our furry friends. 

Henry Doorly Zoo



Email us at: 3d@clarksoncollege.edu
Follow us:
Linkedin: Clarkson College 3D Printing and Training Center

mailto:3d@clarksoncollege.edu
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