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Local Anesthetics  
 



A Definition of Anesthesia

➢ Anesthesia literally means “no 
sensation” 

➢ Derived from the Greek verb for “to 
perceive”



Local Anesthetic
➢ local anesthetic is an agent that interrupts 

pain impulses in a specific region of the 
body without A a loss of patient 
consciousness. Normally, the process is 
completely reversible--the agent does not 
produce any residual effect on the nerve 
fiber. 





Mechanism of action

➢ local anesthetics bind directly to the 
sodium channels 

➢Block primarily open and inactive 
sodium channels, at specific sites 
within the channel



Sodium Channels





Mechanism of Action

➢Axonal membrane 
● Local anesthetics interfere with propagation of 

the action potential by blocking the increase in 
sodium permeability during depolarization.



Mechanism of Action
➢ Local anesthetic drugs act mainly by inhibiting 

sodium influx through sodium-specific ion 
channels in the nerve cytoplasm 

● Sodium ions cannot flow in, so potassium ions 
cannot flow out, thereby preventing the 
depolarization of the nerve. 

➢ To do this the anesthetic molecules must actually 
enter through the cell membrane of the nerve.  
This is where the differences in the time of onset 
and duration of the various local anesthetics lies. 





Order of sensory function block 

➢ 1. pain 
➢ 2. cold 
➢ 3. warmth 
➢ 4. touch 
➢ 5. deep pressure  
➢ 6. motor

Recovery  in reverse order 







Long actionMedium action Short actionLong action
(bupivacaine, 
mepivacaine)

(lidocaine) (procaine) (tetracaine)

Local Anesthetics

Surface action
(benzocaine, 

cocaine)

Note: The choice of “which” LA to use clinically is 
often based upon its duration of action

EstersAmides

(Novocaine ®)(Xylocaine ®)



➢ Esters - 
➢ hydrolyzed by plasma (& 

liver) 
pseudocholinesterases. 

➢ P-aminobenzoic acid 
(PABA) can cause 
allergic reactions 

➢ Short duration except 
tetracain

➢Amides  
➢ hepatic metabolism 

➢ Liver dx. & ↓hepatic 
blood flow ↑toxicity 

➢ Less allergicity 
➢ Long duration



Factors that affect action of local 
anesthetics

➢ pH 
● cationic form binds to receptor site. The 

uncharged form penetrates membrane . 
Efficacy of drug can be changed by altering 
extracellular or intracellular pH



➢Effect of protein binding - increased 
binding increases duration of action 

➢ Effect of diffusibility - increased diffusibility 
= decreased time of onset  

➢Effect of vasodilator activity - greater 
vasodilator activity  = decreased potency 
and  decreased duration of action



Effect of lipophilicity  
ANESTHETIC POTENCY 

➢ Lipid solubility appears to be the primary 
determinant of intrinsic anesthetic potency. 
Chemical compounds which are highly lipophilic 
tend to penetrate the nerve membrane more 
easily, such that less molecules are required for 
conduction blockade resulting in enhanced 
potency.  

➢ more lipophilic agents are more potent as local 
anesthetics 



Route of admintrtion

1.Topical 
2.Injection 
3.Intradermal,spinal,infiitration.



Clinical Application
Topical application to relieve pain ,iching. 
Rectal: remove pain produce by 

hemorrhoid 
Patch and ointment relieve pain associated 

with injection 
Herpes zoster neuralgia 
Surgical operation, suturing. 
Dentistry



Adverse effects of  L.A

- Toxicity: 
Max. Dose 70-500 mg 
2% solution contain 20mg/ml of  L.A 
1.8 ml cartridge contain 36mg of  L.A 
13 carpules of  lidocaine can delivered at one time. 
In children give 1/3 to1/2 of  that number











Composition of L.A solution

1- antioxidant 
2-sodium metabisulfite 
3-sodium hydroxide 
4-sodium chloride 
5- antiseptic 
6-vasoconstictor



 Epinephrine

Most potent and widely used vasoconstrictor 
in dentistry 

Source: 80% of medullary secretion, also 
available as a synthetic 

Mode of action is both  α  and  β , with β 
being predominate



Epinephrine’s Effect on LAs
Epinephrine can be combined with LAs to: 

➢ Decrease systemic toxicity (↓uptake by up to 1/3) 
➢ Prolong local anesthesia (by ~50%) 
➢ Decrease local bleeding (improve visualization of 

surgical field) 
➢ Detect whether an injection was “intravascular”



Epinephrine       1:100 000   
                          1:200 000 

Max  safe dose : 
Healthy      0.2 mg of  epinephrine 
Cardiac      0.04mg of epinephrine



Levonordefrin

Proprietary name - Neo-Cobefrin 
Source: synthetic 
Mode of action - mostly α , 25% β



Levonordefrin

Systemic action - same as epinephrine, but 
to a smaller degree 

Termination - COMT and MAO 
Availability - 1:20,000 concentration with 

Mepivacaine or mixture of Propoxycaine/
Procaine



L.A  agent(ester)
➢ Cocaine The first local anesthetic was Cocaine 

which was isolated from coca leaves. 
➢ IT is an alkaloid. 
➢ Vasoconstrictor use for nasal decongestion and 

ophthalmology) 
➢ It has euphoric properties (decrease dopamine 

inCNS) 
➢ It has sympathomimetic activity. 
➢ It is a  powerful CNS stimulant. 
➢ It can induce psychic dependence with high rate 

of abuse.( not used as first choice)



Procaine 

➢ In 1898, Professor Heinrich Braun 
introduced procaine as the first derivative 
of cocaine, also known as the first 
synthetic local anesthetic drug 

➢Trade name is Novocaine®



**procaine (novocain) 
-slow onset 
-toxicity&potency is ½  that of lidocaine 
-vasodilations 
-short duration(0.5-1hour) 
Classified as an ester; esters have high potential to 

cause allergy. 
-Not, effective topically but infilitration,block and 

spinal.  
-Safe drug  bec.hydrolysis in plasma.



Procaine Problems

Today, procaine is not even available for 
dental procedures. 

.Used i.v in treatment of arrhythmias and 
seizures of status epileptics. 

It combine with penicillin to form P.P 
.



‘**tetracaine 
-slow onset 
-long duration(2-3hours) 
-effective topically 
-2% spray ,solution ,ointment 
More potent(10times the potency and toxicity 

of procaine). 
Not use in dentistry.



L.A  agents(amide)

** lidocaine ( xylocaine  , octocaine) 
-1948 
-rapid onset 
-no cross allergy  
-sedation 
-topical ,infiltration ,block ,spinal ,IV 
-onset   2-3 min 
-duration    1-1.5 hr (pulp) 
                   3-4   hr  (soft tissue)



Lidocaine

➢ .used in dentistry 
➢Used in the management of ventricular 

arrhythmias after  an acute myocardial 
infarction.  

➢Mepivacaine 
➢Similar to lidocaine but less vasodilator.



Bupivicaine

➢Bupivicaine (Marcaine® 
--Produce very long acting anesthetic effect to 

delay the post operative pain from the 
surgery for as long as possible 

--0.5% solution with vasoconstrictor 
--slow onset of action(high PKa). 
-more potent.more cardiotoxic effect than 

lidocaine.



Articaine (Septocaine®)

➢Articaine (Septocaine®)  
-- newest local anesthetic drug approved by FDA in 

2000 
--Same pKa and toxicity as lidocaine, but its half life 

is less than about ¼ of lidocaine(duration 1hour) 
--Used with vasoconstrictor. -4%    1:100 000 

epinephrine 
--Rapid hydrolysis and reduce toxicity with slow 

absorption. 
--The drug is widely used in most nations today in 

dentistry.



Thanks
THAT’S 

IT!!


