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Requirement for dosage 
forms 

• Dose measurement 
– Potency – mg/microgram/nanogram 
– Changes throughout childhood 

• Protection 
– Humidity; oxygen 
– Gastric acid and enzymes 

• Conceal taste and smell 
• Liquid preparations of insoluble or unstable drugs 
• Rate controlled action 
• Optimise delivery 

– Topical 
– Inhalational 

• Delivery direct to bloodstream or tissues 
– sterility 
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European regulation on medicinal 
products for paediatric use 
(26 January 2007) 

• requires paediatric investigation plan (PIP) describing 
– measures to adapt the formulation to make it 

• more acceptable 
• easier 
• safer 
• more effective 

 for different subsets of the paediatric population 
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What is an ‘age-appropriate’ 
formulation? 

• Dosage form which 
– Can deliver variable doses (age/weight/SA related) 
– Delivers an accurate dose 
– Is safe and acceptable to the child 
– Is matched to development and ability 
– Avoids medication error 
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Ages and abilities 

Baby 1 yr 6 yr 12 yr adolescent 
30-60 mg 120 mg 250 mg 500 mg 0.5-1 g 
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• Children v adults 
– Rapid growth, maturation and development 

• Developmental pharmacology 

– Change in magnitude of dose 
 
 

– Change in ability to cope with dosage forms 
 baby 1 yr 6 yr 12 yr adolescent 

Drops (?) liquid/’melt’ liq/‘melt’/tab tablet tab/capsule 
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Reflection paper 

www.emea.eu.int/pdfs/human/peg/19481005en.pdf 
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PREFERRED DOSAGE FORMS 

PRETERM TERM INFANTS 
& 

TODDLERS 

CHILD 
PRE-

SCHOOL 

CHILD 
SCHOOL 

12-18 

DROPS ++ ++++ +++++ +++++ +++ ++ 

LIQUID ++ ++ +++++ +++++ +++ ++ 

MULTI-
PARTICULATE 

+ ++ ++ ++++ ++++ +++++ 

TABLET - - + +++ ++++ +++++ 

CHEW TABLET - - + +++ +++++ +++++ 

‘MELT’ 
TABLET 

- + ++++ ++++ +++++ +++++ 
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Factors to consider 

Draft Guideline on Development of Medicines for Paediatric Use 
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Major issues 

• At what age can children take tablets or 
capsules? 



©  2011 A J Nunn 
10 

At what age can children 
take tablets or capsules? 

• Important for 
– Safety 
– Commercially 

• Stability 
• Ease of formulation, manufacture, transport, storage, dispensing 
• cost 

• Personal experience/anecdote 
• Little literature 
• Depends on 

– Size 
– Shape 
– Patient factors 
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Tablet and capsule sizes 
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12 From Schirm E et al. Lack of appropriate formulations of medicines for children 
in the community. Acta Paed 2003; 92: 1486-9 

Prescriptions for authorised medicines – 
acceptance of dosage forms in Holland 
(2000) 

tablets/capsules 

oral liquids 
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Antibiotics – acceptance of dosage forms in 
USA 
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At what age can children take tablets? 
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Minitablets 

Minitablet (3-mm diameter) next to a US penny. 
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Minitablets 

 Minitablets: New Modality to Deliver Medicines to 
Preschool-Aged Children 

 Sarah A. Thomson, BSca,b, Catherine Tuleu, PhDa,b,c, Ian C. K. 
Wong, PhD, MRPharmSb,c, Simon Keady, MPharmc,d, Kendal G. 
Pitt, PhDe, Alastair G. Sutcliffe, MD, PhD, FRCPCHf 

 aCentre for Paediatric Pharmacy Research and cDepartment of Pharmaceutics, School of 
Pharmacy, University of London, London, England; dPharmacy Department, University College 
London Hospitals, London, England; eGlobal Manufacturing Supplies, GlaxoSmithKline, Ware, 
England; fGeneral and Adolescent Unit, University College Medical School, and bInstitute of 
Child Health, University College London, London, England 

 Pediatrics 2009;123:e235–e238 
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Minitablets 

Outcome expressed as percent per age range. 
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• Strategy for those who cannot take tablets or 
capsules 

• Applicant to demonstrate that whole tablet or 
capsule is acceptable to the target age group 

• What % is considered appropriate? 

• Is crushing/opening (manipulation) an acceptable 
alternative strategy? 

• Affect of addition to food/liquid 
• Which foods/liquids? 
• Additional studies? 

• When should an alternative formulation be 
developed? 

Major issues 
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At what age can children take 
tablets? 

Age Group Acceptable 

3-5 yr  3-5 mm 

6-11 yr  5-10 mm 

12-17 yr  10-15 mm 

18 yr and above  > 15 mm 

Draft Guideline on Development of Medicines for Paediatric Use 



Sprinkles – addition of 
capsule contents to food 

• Capsule contents onto soft 
food 
– Often for SR 
– Swallow without chewing 

• Maximum bead size 2 mm 
• Enteral feeding tubes 

– Demonstrate passage of 
complete dose without 
blockage 

• Bioequivalence 
– Demonstrate for SR products 
– No need to demonstrate for 

sprinkled immediate release 
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Major issues – oral liquids 

• Acceptability 
• Excipient nature and quantity 
• Dose volume (maximum) 

 
 
– Drops 

• Administration/dosing device 
– Accuracy 
– Dedicated v generic 

Age Volume (max) 

0-3 yr 5 ml 

4-12 yr 10 ml 
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Major issues 
• Conventional v dispersible v oro-dispersible 

– Actual method of administration? 
• Manipulation of dosage form 

– For ‘accurate’ administration of a smaller dose 
• See table on next slide 

– To achieve acceptable administration 
• Crush tablet; open capsule; measure liquid 
• Add to  

– Food 
– Liquid 
– Confectionery (candy) 

• Extemporaneous compounding by the pharmacist 
– Is it ever appropriate? 

 



Drug dosage form Manipulation for dose accuracy includes 

tablet a. split/broken/cut and a segment given, or 
b. crushed and a portion of the powder given, or 
c. dispersed in liquid and a portion of the liquid given. 

capsule a. opened, dispersed in liquid and a portion of the liquid given, or 
b. opened and a portion of the powder given. 

sachet (powder) a. opened, dispersed in liquid and a portion of the liquid given, or 
b. opened and a portion of the powder given. 

oral liquid diluted and a portion given (to make the measurement of a small dose 
volume easier). 

suppository cut/split and a segment given. 

nebuliser solution a. portion given, or 
b. diluted and a portion given. 

enema/bladder irrigation a. portion of sachet/unit given (the remainder then discarded), or 
b. portion of contents removed and the remainder given. 

transdermal patch a. patch cut and a portion applied, or 
b. portion of patch uncovered and applied. 

intravenous injection a. reconstituted or ready prepared solution, further diluted to allow a 
smaller dose to be measured, or 
b. volume of fluid removed from IV container, drug added (to obtain 
accurate concentration for infusion). 
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Major issues - injections 
• Dose volume and concentration 

– Smallest measurable volume? 
• Accuracy of syringes 
• Understanding of decimals in hundredths 

– Lowest flow rate for continuous infusion? 
– Dilution to achieve measurable volumes/flow rates 

• Container size 
– In relation to dose to be measured 
– Avoiding 10 times errors 

• Paracetamol injection example 
– Dose at 3 months = 40 mg in 4 ml; smallest container = 50 ml 

• Compatibility with common infusions and nutrition 
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Conclusion 
• Children require dosage forms adapted to their ability 

and need for variable dose with age/weight 
• Not much is known about the age appropriateness of 

different dosage forms 
• Carers may take the view that any manipulation to 

achieve administration is OK. 
• Applicants should be asked to demonstrate that the 

target age group can manage the dosage form or an 
alternate strategy should be proposed 

• Questions remain about how far the applicant must 
go and what % of patients must find the strategy 
‘acceptable’. 
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