Local Anesthetic
A local anesthetic is a drug that reversibly halts the condition of a nerve impulse without altering sensation in other regions of the body or depressing consciousness.

The most frequently employed drug in the dental profession. Used to prevent and control pain.

11 million injections/year in Ontario by Dentists.

History of Local Anesthetic
… long before the middle of 1850’s in the Andes Mountains
… Europe and the use/misuse of cocaine

… 1880’s, hypodermic needle introduced

… 1904 things go better with coke!

… Procaine synthesized on ester

… 1948 lidocaine an amide

The Chemical Structure of Local Anesthetic
Aromatic Nucleus… Intermediate Chain… Amino group (H2OSO2)

Lipid soluble
          ester/amide
          

*not on test… the dissociation constant of local anesthetic pKa

Properties of an Ideal LA

… blockage of nerve impulse is reversible

… non-irritating to tissues
… minimal toxicity (system)

… rapid onset

… sufficient and predictable duration

… profound anesthesia

… adequate tissue penetration

… large therapeutic index or margin of safety

LD50/ED50 LD = lethal dose ED  = effective dose 50 = 50% of population of test subjects.
*On test Mode of Action

Local anesthetic blocks the conduction of a nerve impulse by decreasing the permeability of the nerve cell membrane to Na ions (prevents depolarization of the nerve cell)

Pharmacology of LA

1. Administration… Submucosal/ topical/ Periodontal Ligament injection/ Intraosseus injection.

2. Absorption… dose-dependant

                        … vascularity of tissues

3. Distribution… placenta/ breast milk/ blood-brain barrier. Pregnancy Risk Category ABCDX

4. Metabolism… *esters hydrolyzed by plasma enzymes. Amides hydrolyzed by liver enzymes.

DNTK Pregnancy
These drugs readily cross the placenta and enter the fetal circulation. Investigation has shown no evidence of fetal toxicity when Local Anesthetic has been administered during first trimester.

5. Excretion… kidneys

Composition of a Solution of LA

Epinephrine… vasoconstrictor (adrenergic drug that mimics the sympathetic ANS)

NaCl… to make solution isotonic.

Epinephrine 1:100,000


          1: 200,000 – most often used (weakest of the three)


          1: 50,000

Na Metabisulfite… antioxidant for the epinephrine.

Hydrochloric acid and/or sodium hydroxide to adjust the pH of solution

Adverse Effects 
A. Of Local Anesthetic

General … allergies… rash, breathing difficulty


  … parasthesia… prolonged numbness


 … trismus after injection… inability for a muscle to contract


 … methemogloinemia… cyanosis and respiratory distress



… Septanest and Citanest

Cardiovascular… myocardial depression and cardiac arrest



… block nerve conduction at the AV node

CNS… excitation… confusion, restlessness, lightheadedness

        … convulsions

        … depression… drowsiness/ unconsciousness

Excitation can occur approximately 10 minutes after the injection. They can inject a sedative to reduce the excitation. Almost never going to happen.

B. of Vasoconstrictor
General… allergy to sulfite antioxidant

           
… local tissue damage

Cardiovascular… stimulation.. elevated BP due to vasoconstriction


  
… tachardia … heart speeds up

CNS… anxiousness, nervous, restless

Management of Toxicity

Prevention… aspirate


     … inject slowly


     … attention to dose


     … techniques


     … use of vasoconstrictors

Duration

1. Short acting… up to 30 minutes 

… 2% lidocaine (xylocaine)

… 3% mipivacaine (carbocaine)

… 4% prilocaine (citanest)

2. Intermediate-acting… up to 60 minutes. Same LA with epinephrine

… articaine, astracaine, Septanest

3. Long lasting… up to 8 hours

… bipivacaine (Marcaine)

… etiodocaine (Duranest)

Topical Anesthetics

Gels, sprays, solutions, ointments of LA which have the ability to penetrate the oral mucosa to reach the free nerve endings where they act in the similar manner as LA’s previously discussed.

I.e. benzocaine 20% (hurricaine).. ester

     … high concentration to help in the diffusion through the tissue

     … insoluble in H2O, therefore little is absorbed into circulation

     lidocaine 5% or 2% used also in dentipatch

     … cocaine… vasoconstrictor (used in OR)

    
          … CNS stimulant


          … addictive


          … cardiovascular toxicity

     … used usually when tubes go up the nose down to the lungs to allow tubes to work easier
