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Introduction

Medicines prescribed to neonates need to have a favourable benefit-risk balance including a
formulation adapted to the neonatal population which, for example, limits the risk of
medication errors and does not contain excipients which are known to be harmful. Neonatal
formulation development is challenging due to rapid maturational changes which may
influence pharmacokinetics (PK) and/ or pharmacodynamics (PD), a heterogeneous patient
population, common polypharmacy; as well as limits on fluid volume, flow rate of
administration, excipients considered to be safe and route of administration. An additional
challenge is that the formulation may need to be manipulated to suit neonatal dosing
requirements, which may increase the risk of medication errors, lack of efficacy and toxicity.

Points to consider for excipients used in neonatal formulations

The metabolic capacities of neonates, and in particular of premature neonates, are not the
same as those in older children or adults.’? This does not only concern the metabolism of the
active moiety of a medicine but also the excipients.!®> Due to the developmental immaturity
of neonates excipient thresholds considered safe for adults or older children may be harmful
for neonates. There is currently limited data on the neonatal safety of many of the excipients
included in adult medicines.!> However, several excipients, such as benzyl alcohol, are known
to be unsafe in neonates.*# In addition, many neonates are often treated with several other
medications which may have the same excipients as the study drug. Thus the recommended
daily threshold for one or more excipients may be exceeded.*>® Finally, interactions between
different types of excipients may lead to toxicity.” Due to the vulnerability of the neonatal
population it is recommended to aim for formulations with as little excipients as possible and
ideally none at all.*® The current knowledge on excipients in paediatric medicines is available
from the Safety and Toxicity of Excipients for Paediatrics (STEP) database.”'® Examples of
points to consider for excipients in neonatal formulations are listed in Table 1.

Conclusions

Medicines used for treating neonates should have an age appropriate formulation to ensure
safe prescription, preparation and administration and only include excipients which are
tolerated by neonates. Researchers are advised to seek expert advice if a medicine needs to
be adapted for the neonatal population in order to ensure best practice is used for its
preparation and that an effective and safe dose is administered.
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Table 1. Check list of points to consider for excipients used in neonatal formulations (not exhaustive)

Excipients in neonatal formulations: Examples of points Considered Not Not Comments/
to consider considered applicable notes

Current data on excipient pharmacodynamics?-3

Current data on excipient pharmacokinetics-3

Current data on excipient toxicity threshold-3

If the excipient has a known toxicity threshold: estimate
additional exposure from same excipient in
comedications (check SPCs of common comedications in
target population and calculate average, minimum and
maximum exposure for relevant exposure duration [e.g.
24 hours and weekly)*>

Current data on short-term toxicity’

Current data on long-term toxicity’

Current data on risk of accumulation with repeat
exposure23

Current data on interactions with other excipients236

SPC= Summary of Product Characteristics (=Product information/ label)
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