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2004b(2)/1998b(15): Describe the pharmacology of ropivacaine and explain 
why it may be considered safer than bupivacaine 
General: Ropivacaine is an amide LA used to block conduction of pain signals in 
response to painful stimuli 

Physicochemical 
Structure:  Amide – Propyl side chain 

Preparation:  Colourless solution containing 0.2%, 0.75%, 1% 
Presentation:  Weak base 

Insoluble in H2O → made up in HCl salt to overcome this 
Lipid solubility:  More soluble than lignocaine, less soluble than 

bupivacaine  
heptane:buffer partition coefficient less than the 28 of 
bupivacaine 
Lipid solubility it directly correlated to potency, therefore is 
less potent than bupivacaine →little in vivo evidence 

pKa:  
 

8.1  
→ 15% unionized at pH 7.4 

Isomerism: 
 

Prepared as an almost pure s-enantiomer 
R-enantiomer is less potent and more toxic 

Pharmacokinetics 
Absorption: Poor oral bioavailability 2° extensive 1st pass metabolism 

Systemic absorption dependent on site of injection 
Intercostal > epidural > brachial plexus > s/c 
Linear relationship b/n total dose and peak plasma conc 

Distribution: Vd ~0.5L/kg (cf 0.9L/kg bupivacaine) 
94% plasma protein bound (cf 95% for bupivacaine) 

Metabolism: Hepatic (CL = 0.8L/min) 
Hydroxylation via cyt P-450 system  
3-OH-ropivacaine → has some LA activity 

Elimination: Elimination t½ = 120min (cf 160min bupivacaine) 
Urine 

Pharmacodynamics 
MOA: 
 

Frequency dependent blockade of nerve fibres, < 
bupivacaine 
Unionized LA diffuses through axonal sheath in 
accordance with Fick’s Law of Diffusion → Ionised in 
axoplasm →Binds internally to active Na+ channels 
preventing the propagation of action potential 

Use: Local infiltration, epidural, intrathecal, extraocular nerve 
blockade 
In general, motor fibres are spared from blockade, but 
when blocked with continuous infusion it is slower onset, 
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less dense, and shorter duration than bupivacaine 
Therapeutic Dose:  max 2mg/kg  
Vasoconstriction: Has intrinsic vasoconstrictor properties → therefore rate 

of systemic absorption is not significantly altered by the 
addition of adrenaline 

Toxicity: In general, more associated toxicity than lignocaine but 
less than bupivacaine 

 CNS Effects: 
 

Above therapeutic dose: circumoral tingling, numb tongue, 
excitatory effects including seizures 2° blocking inhibitory 
neurons. Progress to complete inhibition resulting in coma 
and death 

 CVS Effects: 
 

Similar toxicity profile to lignocaine 
Less fatal toxicity than bupivacaine 

Why is ropivacaine safer than bupivacaine? 
1. Bupivacaine is a racemic mixture, ropivacaine is almost pure s-enantiomer 

(r-enantiomer has toxicity, higher lipid solubility) 
2. Bupivacaine is highly lipid soluble, taken up by tissues rapidly 
- Also binds avidly to tissue proteins ↓removal from site of injection, and site 

of sequestration → ↑duration of action (heart mm) 
- Ropivacaine is less lipid soluble and so doesn’t get taken up as rapidly by 

tissues 
o Also ↓uptake means more of it can be metabolised by liver 

3. Bupivacaine causes more vasodilation that ropivacaine, therefore 
↑systemic absorption 

4. Bupivacaine binds avidly to Na+ channel and tends to occupy it for much 
longer a period than ropivacaine, which has a higher rate of dissociation 
from Na+ channel and therefore a less total blockade of conduction in the 
heart 

5. Ropivacaine has shorter elimination t½ than bupivacaine, therefore toxic 
effects are shorter lived. 

 


