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2008b(5): Outline how the pharmacokinetics of morphine, bupivacaine and 
suxamethonium differ in the neonate compared to the adult. Briefly 
describe the clinical implications of these differences. 
General: many of the pharmacokinetic differences between neonates and adults 
reflect the immaturity of the neonatal body systems 
Definitions: Neonate: from delivery up until 28days post-partum 

- Morphine: phenathrene opioid 
- Bupivacaine: amide local anaesthetic  
- Suxamethonium: depolarizing neuromuscular blocker drug (NMBD) 

Neonates: In the newborn and very young, the pharmacokinetic profiles of drugs 
are different for a number of reasons. These are due to qualitative, as well as 
quantitative, differences in the neonatal anatomy and physiology 

- Absorption 
o ↓gastric emptying in neonate → ↑gastric absorption, ↓SI 

absorption 
o ↓oral absorption 2° diarrhoea, vomiting, regurgitation 
o IV/IM/SC/transdermal → erratic skin blood supply → depot 

effect 
 morphine: ↓bioavailability if given PO 
 morphine/bupivacaine/suxamethonium: erratic absorption 

- Distribution 
o ↑Vd due to large ECF volume 
o ↓plasma protein levels (albumin +  α1-acid glycoprotein) and 

binding → ↑unbound fraction drug → ↓dose required 
 morphine: ↓protein binding → ↑free fraction of drug 

>>preterm infant 
 bupivacaine: ↓protein binding → ↑free fraction of drug  

o high circulating non-esterified FA → compete for albumin 
binding site 

o neonatal pH tends to be lower changing relative proportions of 
ionized and unionized drugs 
 bupivacaine: pKa = 8.1, weak base → ↓pH in neonate → 

↑ionized proportion of drug 
Metabolism 

o ↓metabolizing capacity of liver 2° immature enzyme systems 
o CYP450 family of enzymes is markedly reduced 

 morphine: ↓metabolism → ↑active drug → ↑duration 
action >>preterm infant 

o ↓plasma cholinesterase levels 
 suxamethonium: ↓metabolism → ↑duration of action 

- Elimination 
o ↓renal clearance of drugs 
o ↓rate of excretion via renal tract as creatinine clearance <10% of 

the adult rate per unit body weight 
o immature tubular secretion mechanisms 

 morphine: ↑t½ of morphine and morphine-6-glucoronide   


