we identify 2 types of local anesthetics according n to the chemical structure into Amide and Esters ( most commonly used chemical LA in practice ) , there are other chemical LA but not commonly used .
The chemical structure of LA is classified according to the intermediate chain which connects the lipophilic part with hydrophilic part . 
Intermediate chain determine type of LA whether Amide or Ester .
  Lipophilic part is Imp. In order to be dissolved in lipid nerve membrane .
So using only lipophilic part only it will take long time so we add hydrophilic part to be dissolved in tissue fluids  
So dissolution of lipophilic part in nerve membrane is faster .
Lipophilic part alone can be applied on topical area to induce topical action , but take long time  , ( not good penetration ; diffusion capacity )

Original compound >>> lipophilic (base) >>> add hydrophilic part >> so soluble in tissue fluids 
Original compound has poor properties as loe solubility and unstable upon exposure to air 
So we add an acid  , ph was high almost 9 , adding acid so ph 5.5 -7 , so lower ph closer to the ph of tissues >> better to dissolve .

All LA are vasodilators except for cocaine  
So toxic effect of LA >>> vasodilation >>> rapid absorption of LA by blood stream 
So adding vasoconstrictor ( using vasoconstrictor needs using antioxidant (preservative ) sodium bisulfate 

2 types of carpules according component not type of LA :
PLAIN  >> no addition of vasoconstrictor 
With vasoconstrictor 
We select according type of patient ; eg: if hypertensive patient we choose plain LA cause guidelines try minimize epinephrine .
  Lipophilic >> hydrophilic>> acidification >> vasoconstrictor

LA      base RN lipophilic molecule , and lipophilic part .
Proportions of 2 parts depend on PH of solution PKa of LA 
PKa : dissociation constant ( constant for each type of LA )
Benzocaine    PKa 3.5
Mepivacain   PKa 7.7 
Lidocaine   PKa    7.9

Higher PKa  >>>> lower PH 
Higher PKa >>> lower RN molecules 
e.g : lidocaine pka  7.9 with normal PH of 7.4 
Rn molecules 25% ( lipophilic )
So determine onset of action  
If enter 50% > > rapid onset of action >> 75 % more rapid onset 
Kedocaine , bupivacaine after 5 – 10 min to start PKa for them is high 
Lidocaine  >> 2 min to start action because PKa is low 
High PKa >>> less RN molecules >>> slower onset of action 

Eg : 1000 molecules of LA with PKa of 7.9 , PH is normal  PH is normal 7.4 
According handerson equation 
RN molecules ( lipophilic ) 25% = 250 molecule            75% RMH+
Enters nerve membrane  , reach axoplasm  >>> dissolution happen  
RNH+ hydrophilic can attach to Na+ channel receptor 
Molecules that are able to diffuse through membrane are lipophilic molecules RN
Molecules that are able to attach to Na receptors are hydrophilic 

So dissociation happens according to the equation  180 RNH+ And 70 RN inside axoplasm 
The other 25% enters and so on 
Feeling numbness 

PKa determine RN molecules 
And RN determines onset of action  
High RN >>> rapid onset of action   

Eg : PH 6 >> SO INFLAMMATION AND INFECTION 
PKa 7.9 so for same LA in previous e.g 
1% of RN molecules  >>> 10 molecules enters and molecules that can attach to receptors 7.5
Long onset of action until reach the amount of molecules that are able to cause nerve blockade 
So metabolism happen and yet not finished the action work of LA and there is high toxicity .
Pharmokinatics  of LA ( hoe it works once it enters the body ) :
UPTAKE 
DISTRIBUTION : 
Through blood to muscles ; fat ; lungs ; …….
LA will distribute all over the body like any other drug 
But concentration of LA in each part of body is dependent on vascularity  and mass of tissues 
ELIMINATION
Excretion by liver or kidney according type of LA 
Called metabolism or biotransformation according type of LA  
AMIDE LA metabolized by liver 
ESTER LA  metabolized by blood ( plasma )  by enzyme called pseudocholinesterase  

So people may have atypical pseudocholinesterase ; so cant metabolize 
So no metabolism or succinyle choline ( muscle relaxant )and no stop of its action 

If muscle relaxant keeps acting the patient will die , cause there is no reversal agent 
It is supposed to work for 2-3 min  >> short acting muscle relaxant 
Now using other muscle relaxants that have reversal agents ; although that one is 

Example : using heparin ( its reversal agent is glutamine sulfate ) instead of warfarin 
Warfarin >> increase bleeding >> might have sublingual hematoma as an example 
Reversal agent for warfarin is : vitamin K ; frozen plasma   ; but patient may have hypercoagulation 

That is the allergic reaction from using esters ; so not commonly used . 
Atypical pseudocholinesterase  is 1:3000  ; familial .

Another reason is one of the metabolic products of esters is PABA ( Para Amino Benzoic Acid )which could cause an allergic reaction ranging from mild rash to anaphylactic shock . 
So using Amide LA  >>> NO reported case of allergy .
Amide LA metabolized by liver .
So they are contraindicated when there is severe liver disease 
Absolute contraindication when liver is not functioning at all .

ABSOLUTE  contraindication : high risk . 
SAFE : low risk  < just 5% >( but it is not absent )
RELATIVE contraindication : with precaution   , like not giving high dose epeniphren or LA  , and anxiety reduction protocol 
So weighing risks and benefits .

Systemic action of LA : 
 All cross the blood brain barrier (BBB) , and placenta 
So can make pharmacologic effect on fetus and CNS .

Low dose = therapeutic dose for epileptican seizures              lidocaine 
More that it will be toxic  >>> convulsive  drug 
If too much high  >>> may loss of consciences 
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