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Agenda

Why is printing of medicines an 
interesting approach for hospital 
pharmacies?

How do we do it?

What are the „no-goes“ for us?

When will we have a routine 
printing production at UKHDs 
Pharmacy Department?

Doherty RP et al. Catalytically propelled 3D printed colloidal microswimmers .SoftMatter 2020;16:10463–10469 [3D printing by two-photon polymerisation]



why



Mission Statement (UKHD, automatization)

The biggest challenges for health systems in the near future

➜ financing

➜ staffing/staff recruitment

☞ Automating should take place wherever 
possible!

cytotoxic reconstitution, TPN (compounding robots), logistics 
(unit-dose, picking robots), extemporaneous formulations 
(2D/3D-printing), … … …



one-size-fits-all or personalized therapy

severe ADR

insufficient or no 
effect
(Non-Responder)

good effect
(Responder)

n n

dose adjustment, stratified Tx, 
Biomarker, personalized, … …

one capsule for 
everyone …



Patient groups

Paediatrics

individualized doses, doses for children not available in the market

capsules [content pored on (hot) food] or solutions (taste!)

Geriatrics

many different drugs, problems with swallowing



Patient groups

Children

dose adjustment needed

problems with swallowing of 
capsules and tablets

problems with taste (e.g. oral 
solutions)

lack of stability data for mixing the 
medicine with food (e.g. pablum) 

Visser JC, Woerdenbag HJ, Hanff LM, Frijlink HW.. Personalized Medicine in Pediatrics: The Clinical Potential of Orodispersible Films. AAPS Pharm Sci Tech 2017;18(2):267



Problem solving: Orodispersible Films (ODF)?

Öblom H et al. Towards Printed Pediatric Medicines in Hospital Pharmacies: Comparison of 2D and 3D-Printed Orodispersible Warfarin Films with Conventional Oral Powders in Unit Dose Sachets. 
Pharmaceutics 2019;11:334; doi:10.3390/pharmaceutics11070334. Morath B et al. Orodispersible films – Recent developments and new applications in drug delivery and therapy. Biochemical 
Pharmacology 2022, https://doi.org/10.1016/j.bcp.2022.115036. 

What are we doing now (status quo)?

What about drug safety?

How can we mask bad taste?

What about pre-loaded ODF?



Patient groups: geriatric patients

Visser JC, Wibier L, Mekhaeil M, Woerdenbag HJ, Taxis K. Orodispersible films as a personalized dosage form for nursing home residents, an exploratory study. Int J Clin Pharm 
2020 Feb 13. doi: 10.1007/s11096-020-00990-w. [Epub ahead of print]



Problem solving: Poly-Pills made by 3D-printers?

Is this also possible when 
printing on ODFs?

pre-loaded ODF?

Khaled SA et al. 3D printing of tablets containing multiple drugs with 
defined release profiles. Int J Pharmaceutics 2015;494:643-50.



what do we need (part I)



flexibility and speed are key

With the help of printers hospital pharmacists must be in a position to fill 
individual prescriptions quickly and safely

➜ individually produced medicines should reach the ward/patient within 24 
hours

process (e.g.): prescription from childcare physician (personalized, individual 
dosage/application form) ➜ plausibility check by pharmacist

Framework conditions

scientific background, plausibility

cost calculation

facilities, experience, … …



the role of regulatory bodies



„Small Scale Production“ in hospital pharmacy [DE]

Why …

There is no medicine on the market with the required specification

missing dosage, “wrong” way of application

e.g. children, “ready-to-administer” syringes

➜ approved medicines are being reworked

Available medicines are too expensive or cannot be delivered, e.g. rare 
diseases

➜ medicines are manufactured from available raw materials in compliance 
with make-or-buy and the requirements of pharmacy laws (often GMP 
conditions)



„Small Scale Production“ in hospital pharmacy [DE]

Rezeptur („extemporaneous drug production“)

individual production for single patients

e.g. dosages suitable for children, adjusted dosages in case of organ 
dysfunction (capsules, solutions)

Defektur

batch-production for certain patient groups

e.g. medicines not available or not „ready-to-administer“



My personal impression regarding decisions of regulatory boards

Different perspectives on different processes

men                                                                                      OK

robot                                                                                    problem (?)

Other processes

producing loaded orodispersible films vs. printing on orodispersible films

filling capsule or 

producing suppositories or 

producing an oral dosage form



Approach to satisfy regulatory bodies

Is it a printer or a doser?

Weight-controlled dosing into suppository moulds

Weight-controlled dosing into blister moulds resulting in a printlet

In any case ➜ it is a device/an equipment to produce 
individualized/personalized medicines

➜ very small individualized batches (n = daily dose) to make fast 
adaption (different dose) possible without producing pharmaceutical 
waste



what do we need (part II)



Knowledge …

fluid dynamics, fluid mechanics and 
hydrodynamics

viscosity, drop formation, drop fall, drop impact, ...

drying

Derby B. Inkjet Printing of Functional and Structural Materials: Fluid Property Requirements, Feature Stability, and Resolution. Annu Rev Mater Res 2010;40:395–414. [Picture: Presentation from Zakharyuta, 
Sieger, Grube (Böhringer Ingelheim), 3D Medical Conference, Maastricht 2018]. Weber-Zahl: Zweiphasenströmungen, Verhältnis von Trägheitskraft zur stabilisierenden Oberflächenkraft; Reynolds-Zahl: 
Strömungslehre, Verhältnis von Trägheits- zu Zähigkeitskräften; Ohnesorge-Zahl: Einfluss der Zähigkeit auf die Deformation von Tropfen und Blasen.



… and Research

Research cooperation

hospital pharmacy

international, national

Academia

school of pharmacy

school of medicine

others

Network, network, network!!!



How will the ideal 2D/3D-printer work?

will print ink, powder or other starting materials within a given set of specifications

➜ pH, compatible solvents, concentration/density, viscosity, temperature … …

will document all quality parameters (in-process)

➜ size of droplets, form of droplets, temperature, weight …

will be operated with parameters

➜ drops per mm2, size of film, print design, weight, form … 

Therefore development and production of „ink“/orodispersible films and other 
printing-starting-basis is possible for hospital pharmacists and not to be bought 
from printer vendors ➜ flexibility and speed

➜ compare to Ora-products (basis for extemporaneous production of oral liquids)



Conclusion

Drug development in hospital pharmacy is a prerequisite but also a 
must

Hospital pharmacy is responsible for the production of 
extemporaneous produced medicines and therefore has to have full 
control of the manufacturing process

We need a printer for „inks/filaments/semi-solids/powders/…“ which 
we can develop and produce by ourselves in the hospital pharmacy

University hospital pharmacies have an active role in patient focussed 
R&D 

➜ individualized/personalized drug development and production



Vielen Dank!

Fragen?
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