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Questions

After attending this seminar participants should be able to
answer the following questions

Q1: What are the advantages of ,,Printing Medicines“?

Q2: What is one of the biggest challenge of printing on
orodispersible films?

Q3: What are the patient populations with a possible unmet need
regarding printed medicines?
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First at all ...




But, for heavens sake, why shall we print drugs?

Some thoughts on automating
Why is there a need to print drugs?
Is this unmet need the same in any patient group?

The local level approach, perspective Heidelberg University
Hospital (UKHD)

How?

Project planing at UKHD
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1st ProblempDE (only???)



Small Scale Production in HospitalsIDEl

drug production in German hospital pharmacies

because

no drug in the market (wrong dose, route of application)
e.g. child care, , ready-to-administer” syringes

produced from licensed proprietary medicinal products available in the
market (=» reworking)

drug too expensive or drug shortages
e.g. rare diseases

produced from ,,cheap” raw substances if available in the market



Small-Scale Production in HospitalsIDEl

,extemporaneous formulation”

individual production for a single patient
e.g. special dose for children =» capsules, solutions

|II

,real” small-scale production

batch production for a patient group

e.g. drug not available or not ,,ready-to-administer”



Why is this a problem?
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Why is this a problem?

The biggest challenges for health systems in the near future

=» staffing/staff recruitment

== Automating should take place wherever
possible!

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



UNIVERSITATS
KLINIKUM
HEIDELBERG

2Nnd Problem



Problems in Special Patient Groups

Problems related to modification of commercially

Children available oral dosage forms
d ose Of comme rcia | ava | | a b | e Tablets crushed or Capsules opened and Content of ampoules
divided in halves or powder mixed with for injection mixed
d rugS Ofte N h as to be a d 7 pted even quarts some liquid or food with some liquid

problems with swallowing
tablets or capsules

problems with taste of solutions U
no data on stability when mixed Good alternatives:
with food (baby food/mash) ~Soniymtisiong

- Standardized and non-
standardized pharmacy
preparations

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 HD/



@ Special Doses for Children =» Capsules, Solutions

1 Spironolacton

Kompatibilitatstabelle

. . . - : - ab Neonaten: initial 0,25-0,5 mg/kg alle 4-8h - max. 2 mg/kg
2 Sildenafil Suspension Suspension Suspension 2,5 mg/ml stabilis.org Saft (10 mg/ml) 2,5-10 mg/ml alle 6 h
S Neonaten: 0,25-0,5mg/kg 3x tgl. bis 2mg/kg 3x tgl.
3 Propranolol(hydrochlorid)
, [ [ [ ()
4 Captopril lsl ’Kls S SpeCIa Interest ( rO||p On I’e IatrICS names ! :I actlve
5 Coffein(citrat)
6 Chloralhydrat

== jngredients which are used in extemporaneous formulations

8 Clonidin(hydrochlorid)

. s Wishlists exist in different settings

13 Lisinopril

14 Amlodipin(besilat)

e Reasons are not only ,wrong dose” but also

16 Carvedilol

17 Tacrolimus

S bad taste”
19 Levothyroxin(natrium) , ’

20 Flecainid(acetat)

i ,problems with swallowing of tablets and capsules”

22 Morphin(hydrochlorid)

T =» 11.000 capsules/

NS UKHD
. =» 1.500 bottles with liquid formulations/y

27 Valganciclovir

28 Acetazolamid SUSpPEIISIVI SuUSpPCIIdIVII

Lz,0001g cong/inm

25 mg/ml Fourth Edition 1 Monat-12 Jahre: 2,5 mg/kg bis 5-7 mg/kg tgl.
S . . Fagron - Compounding matters Suspension Pediatric Drug Formulations, 1.Monat bis 2 Jahre: 1 mg/kg bis max. 3 mg/kg
29 Azathioprin Suspension Suspension 50 mg/ml Sixth Edition 2-18 Jahre: 2 mg/kg Dresden, Tiibingen
Neonaten: 400 iE/tgl.
1. Monat- 18 jahre: 400-600 IE tgl.
Kompatibilititstabelle N - Mtz ifss SIS i,
30 Colecaciferol Losung 50.000 E/ml Vigantol-Ol 40.000 IE / ml 6.Monat-12 Jahre: 6000 IE tgl.
12-18 Jahre: 10000 IE. H
1-12 Jahre 10000-25000 IE tgl. D
12-18 Jahre 10000-40000 IE tgl.
31 Clenbuterol FAM-Import 5 pug/ml, 10 ug ml
. Fagron - Compounding matters
32 Clopidogrel Y
33 Colistin




Environment: Nursing Home

Medicationintake data from nine nursing homes
341 medications

170 medications | * Medicationfor topical use

l * Drugload> 100 mg per dose unit

4

171 medications « Commercial dosage form in the required

3

80 medications

4

dose available

91 medications |« Modifiedrelease
Indicationswhere rapid parental
administrationis needed

'.

46 medications |, |ife sstainingmedication

_ * Medicationsfor rare diseases and cancer

34 APIs considered suitable for ODF production

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 HD
2020 Feb 13. doi: 10.1007/s11096-020-00990-w. [Epub ahead of print]
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What does it mean to implement
such a system in hospital pharmacy?



,What does it mean to implement such a system in hospital pharmacy?“

=» you need partners

development, implementation, research, clinical study, ... ...
=» vou should have an innovation-friendly environment
=» vou need the money

=» yvou have to find enthusiastic pharmacists in your
department

=» yvour team should have enough knowledge around drug
production issues



Implementation/Research

Decision =» Which drug should be studied?
Analytics =» HPLC method

Production of ink
Solvent?

Stability testing for selected ink (=¥ stress tests)
Substrate development (=P Which kind of orodispersible film1?)
Compatibility/Stability testing of ink/solvent on ODF

Adaption =» ink, thickness of ODF, printing process, temperature

10rodispersible Film: ODF



Questions before you start

Solubility

Is the drug soluble in an ,,printing-appropriate”
solvent?

Is the drug stable in the ink (solvent)?
Is the ink printable?

Will the concentration of the ink be high
enough to get a dose printed?

Is the ink (solvent) compatible with the ODF
chosen?




Questions before you start

Orodispersible films (ODF)

which is the right formulation of the ODF
(physical) stability
disintegration time
release of drug
carrying capacity (,,ink“)
storage conditions

compatibility with ink

2 B8 TR Y S8 el BB
....................




Our Wishlist

extemporaneous production of ink should be possible in
hospital pharmacy

changing ink should be easy

easy cleaning procedure of printhead is a prerequisite

=» cross contamination protocols

different ODFs should be easily available (like empty capsules)

easy and cost-effective packaging of printed ODFs should be
developed



Conclusion

In our center children with the need for individualized oral
dosages are the target population

Geriatric patients with polypharmacy! might be another
patient population

2D-Printing on ODF is the preferred method at UKHD

1Polypharmacy is defined by the World Health Organisation as "the administration of many drugs at the same time or the administration of an excessive number of drugs"”



