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Lack of Treatment
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Individualized Medicines

5

Are we prepared ?
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Individual Dosing
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Dose adjustment by…

Modif. from K. Wening, J. Breitkreutz, Int. J. Pharm. 404: 1-9 (2011)

Additive Manufacturing

2D 3D
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Drug Printed Objects
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Drug Printed Objects
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109: 2943-57
(2020)

•. 2020 Oct;109(10):2943-295

1 substrate

≥2 substrates
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Drug printing onto paper sheets
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Printing of nanosuspensions
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1. Drug printing into pre-filled capsules
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Electronic Liquid Dispensing System (ELDS) 
Saar & Waldeck (2020), cooperation with ZL, Eschborn
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1. Drug printing into pre-filled capsules
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R. Tasnim, MSc thesis HHU Düsseldorf (2021)

B. Sarker, MSc thesis HHU Düsseldorf (2021)

1 mg Enalapril maleate

5 mg Metoprolol tartrate

Printing technologies for individualized medicines– J.Breitkreutz (HHU Düsseldorf) 2022
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15

M. Preis, J. Breitkreutz, N. Sandler, Int. J. Pharm. 494: 578-584  (2015)

Printing technologies for individualized medicines– J.Breitkreutz (HHU Düsseldorf) 2022



2. Printing onto ODFs

16

M. Preis, J. Breitkreutz, N. Sandler, Int. J. Pharm. 494: 578-584  (2015)

Printing technologies for individualized medicines– J.Breitkreutz (HHU Düsseldorf) 2022



2. Printing onto ODFs
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N. Genina, E.M. Janssen, A. Breitenbach, J. Breitkreutz, N. Sandler
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Stand-alone Inkjet Printing
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2. Printing onto ODFs
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PixDro LP50 high-resolution Inkjet-Printer (Meyer Burger)

K. Knop / N. Sandler

 

 

CONFIDENTIAL 

Q130614 Quote ADA Software Lease 6/14 

1.2 Flexible tool that grows with your ambitions 

During the many years we are active in functional printing we encountered many different 

applications. Therefore we understand that a research tool must be flexible and expandable. First of 

all the LP50 accommodates a range of print heads serving a wide variety of processes. Whether you 

are working with nano material inks, aqueous solutions, acidic inks, UV-curing materials, large 

droplets, small droplets, we will be able to advise you in the selection of the best print head. Currently 

the LP50 accommodates heads from Spectra, Konica Minolta, Trident and Xaar.  

 

Because of the modular setup, the LP50 is easily expandable. When you expand your field of 

research to new materials or applications, you can simply upgrade the system with other print heads. 

Also when you are scaling up your process to an industrial level, we will be able to grow with you. Our 

production platform IP410 uses the same core technology as the LP50, so you can transfer your 

processes to the production tool on a one-to-one basis. 

 

1.3 Focus on your experiments, not on your tool 

We want you to concentrate on your experiments and your application, not on the tool. Therefore we 

have put a lot of effort in making the LP50 easy to use. First of all we made it easy to install with e.g. 

single phase power supply, included PC and its small footprint. Secondly we designed an intuitive 

user interface taking you through all relevant settings of the print head and print recipe. Because we 

place print heads each in a standard mechanical interface, it is extremely fast to swap between print 

heads. All it needs is replacing the print head adapter and reconnecting its electrical connections and 

ink supply. The procedure takes under 3 minutes as recalibration is not needed.  

 

Furthermore, the LP50 comprises several maintenance tools to keep your print heads in optimal 

shape. You can purge and wipe the head or cap it under vacuum conditions. Optionally we can offer a 

Spectra Konica Minolta Trident XAAR 

Printing technologies for individualized medicines– J.Breitkreutz (HHU Düsseldorf) 2022



Individualized Encoded ODFs
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M. Edinger, D. Bar-Shalom, N. Sandler, J. Rantanen, N. Genina
Int. J. Pharm. 536: 138-145 (2018)

QR-encoding

Printing technologies for individualized medicines– J.Breitkreutz (HHU Düsseldorf) 2022



3. Continuous ODF printing
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High-resolution ink-jet printer
(Pixdro LP50, Roth-Rau, Eindhoven 
equipped with Spectra print head)

Continuous casting machine
(Optimags Coatmaster,

Dr. Zimmermann, Karlsruhe)
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3. Continuous ODF printing
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3. Extrusion-based gel printing
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Developer Series (Envisiontec, Gladbeck)
Printing of gels, pastes and suspensions at room temperature

Pressure-assisted Microsyringe (PAM)

U. Oberländer, HHU 
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3. Extrusion-based gel printing
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3. Extrusion-based gel printing
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3. Extrusion-based gel printing
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Visions for the future

27
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Düsseldorf

Contact:

joerg.breitkreutz@hhu.de

+ 49 211 8110678

Thank you for your kind attention!

My personal thanks go to all collaborators

and funding organisations.
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