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The Future of Medicine is Precise, Personal, and POC

• With 3DP Applications in:
• Bioprinting/ tissue engineering and implants
• Oncological microfluidics (microprinting)

• Diagnosis, modeling, and drug delivery
• Pharmaceuticals
• Orthopedic implants, surgical guides, and 

surgical models
• Dental applications





Four Challenges with Dimensions of Risk

• Assuring devices 3D printed at the PoC are safe and effective
• Assuring appropriate control of devices 3D printed at the PoC
• Clarifying the responsible entity
• PoC training and capabilities



Definitions 

• Point of Care (PoC) 3D printing facility – the physical location near or at the site 
of a patient (e.g., hospitals, ambulatory surgical facilities, outpatient treatment 
facilities, physicians’ offices, or certain dental laboratories) that 3D prints medical 
devices. 

• 3D printing medical device production system (MDPS) – a collection of the raw 
materials, software and digital files, main production equipment and post-
processing (if applicable) equipment intended to be used by a healthcare 
provider or healthcare facility, to produce a specific type of medical device at the 
point of care, for treating or diagnosing their patients, or preventing or mitigating 
disease, or to affect a structure or function of the body. An MDPS includes the 
medical device it is intended to produce.



For MDPS to be truly 
POC, AI is necessary.
Examples from academia and industry

Segmentation with DL
Automated Abdominal Segmentation of CT Scans for Body Composition Analysis Using Deep Learning, Erickson et. al., 2019

Continuous Process Monitoring and Error Prevention 
Generalisable 3D printing error detection and correction via multi-head neural networks Pattinson, S.W., Brion, D.A.J.,  2022 



Two Use Cases 
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In-House Design 
and 3D Printing
Todd Goldstein PhD
Director 3D Design and Innovation
AVP Joint Venture Operations



• We're a network of collaborators, research pioneers, entrepreneurs 
and educators that is 80,000 strong. As the largest health system in 
New York, we are privileged to treat more New Yorkers—over two 
million each year—than anyone else.* Caring for so many of our own 
is how we’re helping to create a brighter tomorrow





3D Printing

• Process for making a physical 
object from a three-dimensional 
digital model, typically by laying 
down many successive thin 
layers of a material, however 
many other printing processes 
exist.
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• Take your pick of brand / model



Segmentation
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		P5

		1.991 mm

		Distance from mediastinal structures to the posterior sternum
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		P2

		0.848 mm

		Distance from Pump to Rib
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LVAD Surgical 
Planning 
Model



Tumor
Resection



Trajectory Guides



Shoulder Fracture & Reduction
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The Future?



AI in 3DP
The Lima Corporate Use Case

Please request slides
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