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Hrst 3DP Pharmaceutical Product Approved by the FDA, Launched in US

« DOsintegratesdirectlyinthe mouthin secondswithasip of liquid
Alternate dosing by dispersing in a small amount of liquid in a cup.
(‘Tablets, for Gral Suspension’).

 Same strengths as KEPPRA®t ablet
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3D Printing of Pharmaceutical Dosage Forms

3DPrinting: The action or process of making a physical object from athree-dimensional
digital model, typically by laying down many thin layers of a material in succession.

el

Fused Deposition Modeling Powder-Liquid Deposition Polyjet
(Veterial Extrusion) (Binder Jetting) (Meterial Jetting)

Scopigno R, Agnoni P., Fietroni N., Gallieri M, Dellepiane M (2017). 'Digital Fabrication Techniques for Qultural Heritage: ASurvey'. Computer Gaphics Forum36 (1) 6-
21 DA: 0.1V cgf. 12781

PRECI



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 Technica Prominent Regulatory Barriers
Barriers







Technical Barriers: Achieving Speed and Scale

Pallets loop around the
‘racetrack”to buildthe
next layer

Printhead deposits
droplets of liquid onto
powder layer

Newly spread powder
layer isready for printing

Thin layer of powder is
spread onto Pallets




Technical Barriers: Achieving Speed and Scale
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Technical Barriers: Completing the Process

3D Printing Process
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Technical Barriers: Completing the Process




BCS Class Il Proof-of-Concept Drug

Technical Barriers: Completing the Process
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Technical Barriers: Completing the Process

Exploratory Work with a BCS ass Il Proof - of-Concept Drug, Leading to Process Understanding and Improvement

Individual Measurement of Std Dev(Dry Mass)
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Regulatory Barriers: Scientific Reasoning vs. Conventional Wisdom

Hypothetical Scenarios: Howimportant is it to keep the powder blend uniform?
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Regulatory Barriers: Powder Recirculation

Unbound powder is captured and fed
back into the system. How doesthe
recirculation impact product

quality?

Weight of Dosage Units
' 1-5 6-10 | 11-15 100N R L ST P (o I

Use Deta-Driven Approach to Generate Process Understanding




Regulatory Barriers: Powder Recirculation

Uniformity of Dosage Units

Weight of Dosage Units -
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Regulatory Barriers: Gontinuous Process Improvement

.



Qher Barriers



Cther Barriers: Discovering the Unmet Patient Needs

Features of 3DP Technologies Benefits for Pharmaceutical Industry
* Heedomof design « Dosage forms with unique properties
« Control of internal and external geometry e Instant dispersion at high drug loads

« Spatial control of composition

o Compatibilitywith existing particle
engineering technologies

* Not limited by size

Fxed Dose Combination therapies
Complexrelease profiles

Utralow dose precision
Anti-counterfeit features

» Zero Compression Force




Cther Barriers: Discovering the Unmet Patient Needs

Trade_Name vs. Product Strength
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Looking Back, Looking Ahead

 Barriers are expected when paving a new path
 Hndingthe right problemis 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
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