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First 3DP Pharmaceutical Product Approved by the FDA, Launched in US
• Disintegrates directly in the mouth in seconds with a sip of liquid

Alternate dosing by dispersing in a small amount of liquid in a cup.  
(“Tablets, for Oral Suspension”).

• Same strengths as KEPPRA® tablet
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3D Printing of Pharmaceutical Dosage Forms
3D Printing:  The action or process of making a physical object from a three-dimensional 
digital model, typically by laying down many thin layers of a material in succession.

Fused Deposition Modeling
(Material Extrusion)

Powder-Liquid Deposition
(Binder Jetting)

Polyjet
(Material Jetting)

ScopignoR., Cignoni P., Pietroni N., Callieri M., DellepianeM. (2017). "Digital Fabrication Techniques for Cultural Heritage: A Survey". Computer Graphics Forum36(1): 6–
21. DOI:10.1111/cgf.12781.

http://vcg.isti.cnr.it/Publications/2017/SCPCD17/DigitalFabricationForCH.pdf
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1111/cgf.12781


Centralized vs. Distributed Manufacturing Modes

Prominent Technical 
Barriers

Prominent Regulatory Barriers



Technical Barriers



Technical Barriers: Achieving Speed and Scale

Thin layer of powder is 
spread onto Pallets

Newly spread powder 
layer is ready for printing

Printhead deposits 
droplets of liquid onto 
powder layer

Pallets loop around the 
“racetrack” to build the 
next layer



Technical Barriers: Achieving Speed and Scale



Technical Barriers: Completing the Process
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3D Printing Process

Conventional Tableting Process (with wet granulation)



Technical Barriers: Completing the Process



Technical Barriers: Completing the Process

Mean(%Target Mass) vs. Cumulative Build Cycle
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Technical Barriers: Completing the Process
Exploratory Work with a BCS Class III Proof-of-Concept Drug, Leading to Process Understanding and Improvement
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Regulatory Barriers



Regulatory Barriers: Scientific Reasoning vs. Conventional Wisdom
Hypothetical Scenarios: How important is it to keep the powder blend uniform?

By Jeff Dahl - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=36060
80

Impact on 
each tablet

Impact 
spread across 

layers

NIR Monitoring Example is shown here as a real life 
example of API segregation in a conventional tablet press

Wahl et. al., European Journal of 
Pharmaceutics and Biopharmaceutics, 
2014



Regulatory Barriers: Powder Recirculation
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Use Data-Driven Approach to Generate Process Understanding



Regulatory Barriers: Powder Recirculation



Regulatory Barriers: Continuous Process Improvement

Machine 0 Machine 1 Next Gen



Other Barriers



Other Barriers: Discovering the Unmet Patient Needs

Features of 3DP Technologies
• Freedom of design

• Control of internal and external geometry
• Spatial control of composition
• Compatibility with existing particle 

engineering technologies 
• Not limited by size

• Zero Compression Force

Benefits for Pharmaceutical Industry
• Dosage forms with unique properties

• Instant dispersion at high drug loads
• Fixed Dose Combination therapies
• Complex release profiles
• Ultra low dose precision
• Anti-counterfeit features



Other Barriers: Discovering the Unmet Patient Needs

SPRITAM 
(levetiracetam)

250mg

500 750 1000250

Newly Met by Aprecia






Looking Back, Looking Ahead

• Barriers are expected when paving a new path

• Finding the right problem is often harder than solving problems

• Perceived barriers may be tougher to overcome than real 

barriers

• Continuous improvement requires careful planning and 

execution

• Balancing production vs. production capacity is key to 

continued innovation



Questions?

contact@aprecia.com
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