Table 1 Comparison of the physicochemical characteristics of ropivacaine and bupivacaine
	Feature
	Ropivacaine
	Bupivacaine
	Practical impact 

	Molecular weight (MW)
	274
	288
	MW of both agents is relatively high – slow diffusion of their molecules through membranes 

	pKa
	8.1
	8.1
	Usually longer latency period in comparison with agents having lower pKa value. The pKa value however is not only factor with the impact on the length of latency period (see remarks in rows: “Partition coefficient” and “pH of the formulations”)

	Plasma protein binding
	94%
	95%
	Only an unbound drug can cross the membranes and sodium channels are composed of protein subunits therefore, high protein binding values indicate long duration of action and lower
bioavailability of both agents

	Partition coefficient (N-heptane/buffer)
	2.9
	10
	Ropivacaine is less lipophilic than bupivacaine – the toxicity and potency are lower, but so does the efficacy after topical administration. Lower lipophilicity of ropivacaine shortens the length of latency period in comparison with bupivacaine – the amount of the drug binding to extra-neural tissues is lower.

	Toxic plasma concentration
	>4 μg/mL
	>1.5 μg/mL
	Ropivacaine is less toxic than bupivacaine

	pH of the formulations
	About 5.5
	About 4.0
	The less acidic character of ropivacaine formulations contributes to less pronounced pain and discomfort during the solution administration, also higher pH value brings higher concentration of un-ionised form of the drug redounding to faster onset of action 


MW – molecular weight; pKa - dissociation constant
