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Basic criteria for paediatric formulations 
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J. Breitkreutz, J. Boos. Paediatric and geriatric drug delivery. 

Exp. Opin. Drug Deliv. 4: 37-45 (2007)

� Sufficient bioavailability 

� Safe excipients

� Palatable and/or acceptable properties

� Acceptable dose uniformity

� Easy and safe administration

� Socio-cultural acceptability

� Precise and clear product information

Paediatric formulations
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Draft guideline (2011 / 2013)
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Undisclosed contaminants

1.   Residual solvents

2.   Pesticides

3.   Heavy metals

4.   Catalysts residuals

5.   Plasticizers from packaging

6.   Flavour components

7.   Microbial burden

8.  Contaminants from plant material

Paediatric formulations
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Case study: Sodium Benzoate

Synthesis: 

Toluene

Benzoic acid

Sodium benzoate

Permitted Daily Exposure, PDE

of Toluene = 8,9 mg/d   

(Ph.Eur./ICH), 

but related to woman, 

50 kg b.w.

Toluene:
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Drug administration / Dosing 
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K. Griessmann, J. Breitkreutz et al., Paed. Perin. Drug Ther. 8: 61-70 (2007)
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Drug administration / Dosing 
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Pulp spoons Dose sipping technologies

Bioglan

Sandoz/Hexal Grünenthal

Egalet

Pfizer
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Solid > liquid dosage forms 
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Advantages

• Nontoxic excipients

• Price

• Various opportunities for
taste masking

• Modified release options

• Stability (storage & in-use
& different climates)

• High content uniformity

• Easy administration

Disadvantages

• Dimensions: swallowing

• Requires liquid for 

swallowing

• Aspiration (safety)

• Difficult dose adaption

• Varying bioavailability

J. Breitkreutz, T. Wessel, J. Boos, Paed. Perin. Drug Ther. (1999)
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Administration Routes & Forms  
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EMA Reflection Paper, Formulations of choice for the paediatric population (2006)
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Suitability of dosage forms 
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E. Schirm, H. Tobi, T.W. de Vries et al. Acta Paediatr. 92: 1486-1489 (2003)
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Suitability of dosage forms 
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Suitability of dosage forms 
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Flexible dosing with multiparticulates
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Granules / Sprinkles / Pellets Minitablets

Pankreatan (Novartis)

Cholspasminase (Merck)

Enzym-Lefax (Bayer)

Cotazym (UCB)
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Flexible dosing with minitablets
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Panzytrat OK, Abbott

Clyk, Balda Medical / Bayer

J. Breitkreutz, 

L. Wazlawik

microDOSE®
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Suitability of mini-tablets
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Mini-Tab Study 2 

(confirmatory for Mini-Tab 1 study*)

� single-centre

� open

� randomised

� single dose

� three-way cross-over : coated MT, uncoated MT, glucose syrup

� 306 inhouse and outpatient paediatric patients, stratified in 6 age groups 

(0.5-1y, 1-2y, 2-3y, 3-4y, 4-5y, 5-6y � 51 patients/age group)

V. Klingmann, N. Spomer, C. Lerch, I. Stoltenberg, J. Bosse, J. Breitkreutz, T. Meissner, 

Eur. J. Pediatr., submitted

*N. Spomer, V. Klingmann , C. Lerch, I. Stoltenberg, T. Meissner, J. Breitkreutz 

Arch. Dis. Child. 97: 283-286 (2012) 
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Suitability of mini-tablets
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Evaluation criteria in Mini-Tab Study 1 & 2 

N. Spomer, V. Klingmann , C. Lerch, I. Stoltenberg, T. Meissner, J. Breitkreutz 

Arch. Dis. Child. 97: 283-286 (2012) 
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Suitability of mini-tablets
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Capability to SwallowCapability to swallow: 

uncoated minitablet > syrup

over all age groups

Difference 12,6 % 

(95 % CI 5,7-19,6) 

(p = 0.0007)

Capability to swallow:

coated minitablet > syrup

over all age groups

Difference 11,6 % 

(95 % CI 4,6-18,6) 

(p = 0.002)

Difference in acceptability and

capability to swallow not 

significant between uncoated

and coated minitablets

n=306

Paediatric formulations Pharmaceutical Solid State PSSRC Research Cluster

Suitability of mini-tablets
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Acceptability
Acceptability:

uncoated minitablet

> syrup

over all age groups

Difference 15,0 % 

(95 % CI 10,3-19,6)

p < 0.0001

Acceptability: 

coated minitablet > syrup

over all age groups

Difference 14,9 %                

(95 % CI 10,4-19,5) 

p < 0.0001)

n=306

Paediatric formulations
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Suitability of mini-tablets

19

Safety

� All three galenic formulations were well tolerated

� None of the 306 children choked on the syrup

� None of the 306 children choked on the uncoated minitablet

� 2 of the 306 children (both in age group 0.5 - 1y) choked on the coated

minitablet, both events without clinical relevance

� No. of subjects too small to evaluate safety of drug-free mini-tablets

(follow-up study at least for <1 y children required) 

V. Klingmann, N. Spomer, C. Lerch, I. Stoltenberg, J. Bosse, J. Breitkreutz, T. Meissner, 

Eur. J. Pharm., submitted
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Orodispersible Mini-Tablets (ODMTs)
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I. Stoltenberg, G. Winzenburg, J. Breitkreutz. J. Appl. Ther. Res. 7: 141-146 (2010)

Paediatric formulations

1,00 mg Hydrochlorothiazide
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Orodispersible Enalapril ODMTs
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M. Hermes, Dissertation HHU Düsseldorf (2012)

0,25 mg Enalapril maleate

1,00 mg Enalapril maleate
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Orodispersible Mini-Tablets (ODMTs)
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I. Stoltenberg, J. Breitkreutz. Eur. J. Pharm. Biopharm. 78: 462-469 (2011)
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M. Hermes, Dissertation HHU Düsseldorf (2012)

Paediatric formulations

Orodispersible Enalapril ODMTs
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New disintegration tester for ODMTs

24Paediatric formulations

W. Brniak, R. Jachowicz et al., Pharm. Dev. Technol. (2012)
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New disintegration tester for ODMTs
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M. Hermes, Dissertation HHU Düsseldorf (2012)
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M. Hermes, Dissertation HHU Düsseldorf (2012)

Paediatric formulations

New disintegration tester for ODMTs
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Orodispersible films
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E.M. Hoffmann, A. Breitenbach, J. Breitkreutz, Exp. Opin. Drug Deliv. (2011)
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Orodispersible films
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E.M. Hoffmann, A. Breitenbach, J. Breitkreutz, Exp. Opin. Drug Deliv. (2011)
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Orodispersible films
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E.M. Hoffmann, A. Breitenbach, J. Breitkreutz, Exp. Opin. Drug Deliv. (2011)

Paediatric formulations

packaging
cutting

packaging

packaging

cutting

cutting

cutting

jumbo-
roll

daughter-
roll

daughter-
roll

daughter-
roll
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Printed orodispersible films
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J. Breitkreutz, J. Boos. Paediatric and geriatric drug delivery. 

Exp. Opin. Drug Deliv. 4: 37-45 (2007)

� Sufficient bioavailability 

� Safe excipients

� Palatable and/or acceptable properties

� Acceptable dose uniformity

� Easy and safe administration

� Socio-cultural acceptability

� Precise and clear product information
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