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2004b(7): Outline the factors which influence the elimination half-life of 
propofol 
General: Propofol is used as an IV induction agent and maintenance agent for 
GA 
Structure: Sterically hindered phenol (-OH group [active] hidden by 2 –
CH3) 
Elimination half-life is the time taken for 50% of drug to be completely removed 
from plasma during elimination phase 

- 30ml/kg/min 
follows equation 

t½β = 0.693Vdss   where Vdss=vol distribution at steady-state, CL=clearance 
          CL 
- therefore, factors affecting t½β are Vdss and CL 

Vdss → 2 – 10 L/kg 
- Vol distribution is the theoretical vol accounting for measured plasma conc 

of a drug after administration 
- At steady state, all peripheral compartments are loaded → Vdss sums all 

of these compartments 
Dependent on factors such as: 

- Lipid solubility → ↑lipid solubility → ↑Vd 
o Propofol is highly lipid soluble and so is rapidly redistributed to 

tissues 
 ↑body fat content → ↑Vd 

o Accounts for short duration of action (as plasma conc falls rapidly 
during this phase) 

- Protein binding → propofol is highly protein bound (98%) 
o Would expect a small Vd but propofol is also a small molecule 

which is also highly lipid soluble and so is redistributed to tissues 
despite low unbound plasma conc 

- pKa → degree of ionization at pH 7.4 → ↑ionised → ↓Vd 
o Propofol has pKa 11 and is acidic → almost all unionized at pH 7.4 

CL 
- Clearance is the rate of complete removal of a drug from plasma 

o Central compartment 
- Measured in ml/kg/min 
- Doesn’t include distribution 
- Total body clearance is the sum of clearance from all routes 

Dependent on: 
- Route of elimination (liver, kidney, lung) 

o Propofol is 1° hepatic metabolism 
o HER 1.0 → therefore, elimination is dependent on hepatic blood 

flow (>0.7 is flow dependent, <0.3 is enzyme dependent) 
o t½β > hepatic blood flow → ?extra-hepatic metabolism as well 

- Protein binding → as only unbound drug is available for 
metabolism/filtration 
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o Propofol is exception as has such a high HER (1.0) that it moves 
rapidly from protein → plasma → metabolised 

Impaired in conditions that ↓HBF 
- Liver failure → end-stage cirrhosis 
- ↓MAP/shock 
- Cardiac failure 
- ↑Age 
- ↓T°C 

Conditions that ↑HBF 
- Pregnancy 

 


