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Largest independent contract research and innovation 
organization in The Netherlands, est. 1932

Over 3400 researchers active in 9 Units

Positioned between Universities and commercial 
companies

Mission: Apply scientific knowledge to boost the 
innovative strength of our partners

Active in 3D printing for 30+ years
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WHO WE ARE AND WHAT WE DO
TNO



3

HOW IT IS BEING USED ALREADY.
WHAT IS 3D PRINTING?
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OVERVIEW OF THE FIELD
3D PHARMA PRINTING

Time to market -> maximize benefits from patent life

Personalization -> smaller batch sizes

Focus on continuous manufacturing, Quality by design 

IMPORTANT TRENDS IN PHARMA

USP’S OF 3D PRINTING
WHY 3D PHARMA PRINTING?

Personalization

Small batches

Unique functionalities: release profile, poly pill, shape

Distributed local manufacturing

3D PHARMA PRINTING
SOCIETAL IMPACT

3D Pharma printing @ TNO, 2022

Contribution to:

Better Health

More effective medication

Better patient comfort



multi-material, multi API  
personalised polypill

ROADMAP
3D PHARMA PRINTING @ TNO

Co
m
pl
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ity

Time-to-market

single material, 
personalised dosing

multi-material, single API  
controlled release

multi-material, single API  
taste masking

multi-material, multi API  
polypill



Application 
development

multi-material, multi API  
personalised polypill

Feasibility 
studies

Equipment
development

ROADMAP
3D PHARMA PRINTING @ TNO

Co
m
pl
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ity

Time-to-market

Extrusion or 
Powder based
printing

single material, 
personalised dosing

multi-material, single API  
controlled release

multi-material, single API  
taste masking

Research
(Academic) 

Hospital pharmacy Industrial

multi-material, multi API  
polypill



IN-HOUSE DEVELOPED TECHNOLOGY PLATFORMS
3D PHARMA PRINTING @ TNO
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Extrusion printing en 
fused deposition 

modelling

Extrusion printing en 
fused deposition 

modelling

Extrusion printing en 
fused deposition 

modelling

Up-scaling
Technologies

Up-scaling
Technologies

Up-scaling
Technologies

High speed extrusion 
printing 

with multiple materials

High speed extrusion 
printing 

with multiple materials

High speed extrusion 
printing 

with multiple materials

Powder bed printing and 
Selective laser sintering 
(separate or combined)

Powder bed printing and 
Selective laser sintering 
(separate or combined)

Powder bed printing and 
Selective laser sintering 
(separate or combined)
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FEASIBILITY STUDIES – EXTRUSION PRINTING
3D PHARMA PRINTING @ TNO

3D Pharma printing @ TNO, 2022
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FEASIBILITY STUDIES – PBP/SLS  
3D PHARMA PRINTING @ TNO

Combination Binder Jetting and Selective Laser Sintering

3D Pharma printing @ TNO, 2022
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LAYERED TABLET CONCEPT

layeredreference

Layer Types
Differences created through printing liquid:

Slow dissolving
Fast dissolving
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API RELEASE 

Delayed release
Model API (ionic species) release was monitored by conductivity measurements.
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SEGMENTED TABLET CONCEPT

3-tone variation

Complex geometry

Fast dissolving + API 1
Slow dissolving
Fast dissolving + API 2
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Footer

COMPLEX RELEASE PROFILES

API 1 API 2
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NEXT GENERATION EQUIPMENT DEVELOPMENT
3D PHARMA PRINTING @ TNO

Our multi-nozzle printhead 
platform allows printing with 
multiple materials simultaneously. 

This experimental printhead 
platform can be used to explore 
the potential of novel extrusion 
concepts for continuous and 
large-scale production. 

3D Pharma printing @ TNO, 2022



TNObuilt a dedicated powderbed-printing setup for Merck so they could 
research their proprietary powder formulas and APIs. 

Using powderbed printing, tablets for preclinical development and 
screening of APIs can be made more efficiently and with higher accuracy.
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MERCK – PHARMA R&D SETUP
PROJECT EXAMPLE

Merck is using the setup to determine their 
own roadmap for 3D pharma printing



PRINTING OF PERSONALIZED MEDICINE
3D PHARMA PRINTING 

FROM:

ONE SIZE FITS ALL
TO:

TAILORED APPROACH

Personalized 
diagnosis 
based on

GENOTYPE

PHENOTYPE

SENSOR DATA

Personalised 
prescription

Personalised
drug dosage form

Small series 
dosage form 
production

REQUIRES 

Source: crownbio.com

Current Medicine Future Medicine
One treatment fits all More personalized diagnostics
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PRINTING OF PERSONALIZED MEDICINE

Allow for safe and affordable production 
of tailor made medication for individual patients 
by developing technological solutions 
for automated production in the hospital pharmacy
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3D PHARMA PRINTING @ TNO

3D Pharma printing @ TNO, 2022
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ROADS TO MARKET
3D PHARMA PRINTING 

Source: Translating 3D printed pharmaceuticals: From hype to real-world clinical applications. 
Seoane-Viaño I, Trenfield S.J, Basit A.W, Goyanes Á; Advanced Drug Delivery Reviews (2021)

Source: Scenarios for 3D printing of personalized medicines - A case study; 
Netta Beer et al. 2021



19

SMALL SERIES OR COMPLICATED TABLETS 
- HOW TO VALIDATE QUALITY? 

3D PHARMA PRINTING

When producing ever smaller series of tablets of ever 
more complicated tablets (f.i. polypill) 
-> Destructive testing will be no longer a valid solution. 

Spectral analysis

Which API?
API dose? Look at tablet

Look at filament

API dose = Tablet weight x API % in bulk

If: No inhomogeneity If: No API degradation



Pieter.Debrauwer@tno.nl

THANK YOU FOR YOUR ATTENTION
WHAT WOULD YOU LIKE TO PRINT?

3D Pharmaprinting @ TNO, 2022


