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Definition

• Drugs that produce reversible conduction 
blockade of impulses along central & peripheral 
nerves 

• Producing autonomic, sensory blockade & 
skeletal muscle paralysis in the area innervated 
by affected nerve



Classifications

Aminoesters Aminoamides

Procaine Prilocaine

Chloroprocaine Etidocaine

Tetracaine Mepivacaine

Amethocaine Lignocaine

Cocaine Bupivacaine

Ropivacaine
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Common features

• Weak bases with pKa > 7.4: water insoluble

• Presented in solutions as acidic hydrochloric salts 
(pH 6): ionised cationic form water soluble

• In solution, exists as equilibrium mixture of free 
base & cationic form

• Body buffers raise pH & ↑free base which crosses 
axonal membrane

• Free base equilibrates with cationic form which acts 
on receptor



Mechanism of action

• Diffusion of the base across 
nerve sheath & nerve 
membrane

• Re-equilibration between 
the base & cationic forms 
in axoplasm

• Penetration of the cation & 
attachment to internal 
surface of the sodium 
channel

• Blockade of the sodium 
channel



Exactly  right  for a particular purpose, situation or 
person

A  conception of something  in its absolute  perfection

A  person or  thing  conceived  as  embodying  such  a 
conception or standard and taken as a model  for 
imitation



Ideal ?

Local Anaesthesic : Frequency Percent

Bupivacaine 0.25% 2 0.6%

Bupivacaine 0.5% 13 3.6%

I-bupivacaine 0.125% 2 0.6%

I-bupivacaine 0.25% 20 5.5%

I-bupivacaine 0.5% 49 13.5%

Ropivacaine 0.2% 50 13.8%

Ropivacaine 0.375% 96 26.4%

Ropivacaine 0.5% 60 16.5%

Ropivacaine 0.75% 71 19.6%

Total 363 100.0%

Hospital Kuala Lumpur ; Malaysian Registry in Regional Anaesthesia ; April – Dec 2012



Ideal ?

Time to motor power 3/5 : Frequency Percent

(i) < 6H 77 22.1%

(ii) 6-12 H 169 48.4%

(iii) 12-18 H 49 14.0%

(iv) 18-24 H 32 9.2%

(v) > 24 H 22 6.3%

Total 349 100.0%

Hospital Kuala Lumpur ; Malaysian Registry in Regional Anaesthesia ; April – Dec 2012



Ideal properties
Physicochemical Pharmacokinetic Pharmacodynamics

Easy to produce & 
economical

Ease of administration High therapeutic index

Stability during storage Rapid onset No hypersensitivity 
reaction

Sterilisable by heat Duration of action
appropriate to use

Absence of toxicity on 
local tissues, liver, brain 
& other tissues

Free of additives Clearance independent of 
hepatic/ renal function

Administration effective 
by topical, injection near 
nerve trunk & local 
infiltration

Soluble in water No active/ toxic 
metabolites

Specificity: only nerve 
tissues affected



Ideal Properties for us…

• Easy and safe to use for multiple routes 

• Reliable and Predictable

• Non-organ dependent metabolism /elimination

• Weakness sparing

• Propensity for differential blockade

• Favourable toxicity profile

• Appropriate 

- ONSET

- DURATION OF ACTION



Options ?



History of Local Anaesthesia



Lignocaine

• Structure: amide LA, derivative of diethylaminoacetic 
acid

• Presentation: clear aqueous solution (lignocaine 
hydrochloride )
Plain: 0.5%, 1%, 2%
With 1:200,000 (5µg/ml) adrenaline
Gel 2%
4% aqueous solution for topical application to pharynx, larynx, 

trachea
10% spray for oral cavity & upper resp tract

• Recommended  max  dose  3mg/kg (7mg/kg with 
adrenaline)

• Clinical : acts within 5-20 min; duration 60-120 min 
depending on concentration & vasoconstrictor



Bupivacaine

• Structure: amide LA, pipecoloxylidide group, racemic

• Presentation: clear colourless, aqueous solution (bupivacaine 
hydrochloride )

Plain: 0.25%, 0.5%, 0.75%

With 1:200,000 (5µg/ml) adrenaline

Heavy 0.5% with 80mg dextrose (SG 1.026)

• Recommended max dose 2mg/kg (150mg + up to 50mg 2 
hourly subsequently)

• Clinical : acts within 10-20 min& almost immediate with IT 
adm

Duration of action 4-8 hrs

4x as potent as lignocaine

Propensity for cardiotoxicity



Ropivacaine

• Structure: amide LA, pipecoloxylidide group, pure S-
enantiomer

• Presentation: clear, colourless solution (ropivacaine 
hydrochloride ) 0.2%, 0.75%, 1%

• Recommended max dose 3mg/kg 

• Clinical : 

Sensory blockade similar in time course to that produced 
by bupivacaine

Motor blockade slower in onset & shorter in duration

Less cardiotoxic

Intrinsic vasoconstrictor



Lignocaine

• Fast onset

• Short duration of action

• Inadequate post operative analgesia

• Toxicity profile

• Transient Neurological Syndrome



Bupivacaine

• Slow onset
• Intermediate  to long duration of action 

(anaesthesia)

• ‘Inadequate’ duration for post operative 
analgesia

• Toxicity profile
• racemic



Levo- Bupivacaine

• Slow onset

• Intermediate  to long duration of action 
(anaesthesia)

• Better cardiac toxicity profile

• ‘Inadequate’ duration for post operative analgesia

• Variable clinical experience (personal)

• Onset and block density



Ropivacaine

• Slow onset

• Intermediate  to long duration of action 
(anaesthesia)

• Better cardiac toxicity profile

• Differential block

• ‘Inadequate’ duration for post operative analgesia

• Surgical anaesthesia may be inadequate.



* Potency in causing neuronal cell death:

Bupivacaine > ropivacaine > chloroprocaine > lignocaine > 

mepivacaine = procaine

* Bupivacaine and lignocaine kill all cells with increasing concentrations



The Neurotoxicity of Local Anesthetics on Growing Neurons: A 
Comparative Study of Lidocaine, Bupivacaine, Mepivacaine, and 

Ropivacaine
Radwan, Inas A. M. MD; Saito, Shigeru MD, PhD; Goto, Fumio MD, PhD

Anesth Analg. 2002;94:319-324

Effect of various LA on growth cone collapse;
Chick embryo; add LA various concentrations in media
Incubated up to 1 hour; washed and viewed through 40X phase contrast

Findings:

Lowest IC50- lignocaine, highest mepivacaine: bupi similar with ropi.

Lignocaine is potentially more neurotoxic than bupi at all clinically relevant 
concentrations.



Considerations

• Blocks are procedure  specific ( anaesthesia v analgesia)

type of LA

Concentration v volume

• Adjuvants; 

improve onset

prolongs analgesia

devoid of weakness

dose and reduction of toxicity

• Use 0f Catheter 



Techniques to achieve ideal properties

• Additives/mixture
lignocaine
bicarbonate

• Adjuvants
adrenaline
clonidine
buprenorphine
dexamethasone
midazolam

• Catheter technique



Issues in adding lignocaine

• Common practice to hasten onset

• Variable dynamics after mixture 

diffusion distance

dilution of intermediate to longer acting 

• Occasional reports of toxicity due to

▫ Excessive dosage

▫ Additive mass of drug

Authority not in favour although acceptable



Addition of bicarbonate

• Only significance is only when using 
intermediate or long acting local anaesthetics

• Of no use with short acting



Adjuvants

• Clonidine, buprenorphine, dexamethasone and 
midazolam

• Issues whether effect seen is due to local effect 
or systemic

• Evidence only midazolam does have effect on 
action potential

• Potential of adjuvant toxicity. Dexamethasone





Catheter techniques

• Various contradicting studies on cost-effectiveness
Candido et al (2010).

• Technically more challenging

• Secondary failure due to various reasons

• Issues on toxicity of LA and adjuvant due to 
concentration and time exposure 





Useful tips in practice



• Audit on own practice

Malaysian Registry in Regional Anaesthesia ( MyRRA)

• Procedure specific based on individual 

requirements 

• Know LA dynamics 

concentration and volume

additives



• Usual doses

half the concentration for analgesia

two-third strength for anaesthesia

• Guided techniques ( US/NS/ Dual )

• If  longer duration is required 

 use of catheter

• Early multi-modal analgesia



Duration of analgesia still too short….

• Development of controlled release mechanism 
from existing amino-amide LA from micro-
particles, liposomes 

• Controlled release reduce peak Cmax, and 
prolongs Tmax therefore improve duration and 
toxicity profile



Duration of analgesia still too short….

• New molecules with intrinsically prolonged 
action

• Mechanism similar to LA with improved 
pharmacokinetic/dynamic profile





•Depo- form with controlled release of Bupivacaine

•Unilamellar, Multilamellar Multi vesicular (MVL)

• contains hundreds of chambers resembling 
‘honeycomb-like matrix’.

•Naturally occurring or synthetic common 
Phospholipids (dierucoyl-PC and dipalmitoyl-PG), 
cholesterol and TG.

• >97% water phase to 1-3% lipids with high D/PL ratio 
of 1.8 





Pharmacokinetics..



Pharmacokinetics..

















• Blocks  sodium channels  ( Site 1 Toxins)

• does not block Nav  1.5 myocyte channels

• does not cross blood brain barrier:

low potential for CNS toxicity (seizures)

• Potential in 1st human trial in LIA laparoscopic 
cholecystectomy



•Require dose/volume-finding studies

•Human trial on laparoscopic cholecystectomy 

•Mild to moderate pain

•Only LI/SC infiltration:

requires further  studies on central/ perineural 
route



Conclusion

• Is there any ideal LA?

•No
• Knowing your LA 

• Making it ideal for your practice

• Liposomal Bupivacaine?

• Neosaxitoxin?

-> wait for more evidence



Thank You


