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2005b(4)/2001a(11): Define the term ‘context-sensitive half time’. How does 
it differ from the half-life typically quoted for a drug? Illustrate this concept 
by comparing thiopentone vs propofol and fentanyl vs remifentanil 
CSHT: The time taken for the plasma concentration of a drug to fall by 50% in 
the context of duration of infusion 

- Not a fixed number, instead is a time constant 
- In general, CSHT increases with ↑infusion time 
- Relates distribution/redistribution to and from peripheral compartments 

and clearance of drug in a multi-compartmental model 
- In general, short infusions not reached steady-state will have a CSHT 

approaching t½α (duration of action dependent on time taken for 
distribution), whereas infusions that reach steady-state will have CSHT 
that approaches t½β (elimination dependent) 

Elimination Half-Life: Typically quoted for a drug t½β 
- Described as the time taken to achieve 50% plasma concentration by 

removal of the drug from the body (elimination phase) 
- Relates Vd and CL such that 
t½β = 0.693Vd 
        CL 
- In general, treats drug as if behaves in a single-compartment model 

o Doesn’t allow for variations with multi-compartmental kinetics of 
most drugs 

STP v Propofol 
- Both IV induction agents, hypnotics 

STP Propofol 
Vdss small 2L/kg Vdss large 7L/kg → although larger 

than STP, rate of CL is higher 
t½α = ~1.5min t½α = ~2min 
CL (hepatic) 1st order until saturated  
then moves to zero order 

CL (hepatic) high 30ml/kg/min 
(>hepatic blood flow) 1st order kinetics 

CSHT 10min = 4min CSHT 10min = 5min 
CSHT 3hr = 85min CSHT 3hr = 9min 
Both STP and fentanyl have short distribution half-times → after bolus dose, 
rapid distribution to tissues as well as effect site (brain) accounts for rapid onset 
and offset of action 
 
Fentanyl v Remifentanil 

- Both pure μ-receptor agonist 
- Different doses reflect potency 

Fentanyl Remifentanil 
Vdss 4L/kg Vdss 0.3L/kg 
t½α = 1.5min t½α = ~1min 
CL (hepatic) 20ml/kg/min CL ~70ml/kg/min via non-specific 

plasma cholinesterases → essentially 
occurs in all compartments 

CSHT 10min = 12min CSHT 10min = 3min 
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CSHT 3hrs = 70min CSHT 3hrs = 3min 
 

- In the context of a long duration, fentanyl has high Vdss, and distribution 
time is faster than elimination time → therefore, peripheral compartments 
become saturated 

o On cessation of infusion, fentanyl continues to distribute to 
peripheral compartments, and then is redistributed slowly to central 
compartment as it is being eliminated, thus prolonging the CSHT 
 Ion trapping may also sequester drug in peripheral 

compartment preventing movement to central compartment 
for elimination 

- STP saturates peripheral compartments with infusion 
o Added conversion from 1st order to zero order kinetics with 

saturation of enzyme systems further ↑elimination half-time as 
hepatic enzymes become saturated and eliminate at a constant 
rate rather than proportionate to plasma concentration 

o STP metabolite phenobarbitone has sedative properties in itself, 
therefore ↑time to awaken 

Propofol 
- Although high Vdss → t½β is comparable to t½α such that peripheral 

compartments do not become saturated even with long infusion 
Remifentanil 

- Metabolism by ester hydrolysis occurs in all compartments, therefore 
essentially behaves in a context-insensitive way 
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