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 Have you ever had a patient experience severe pain upon injection 
and then you observe their cheek blanch?

 Do you know why physicians commonly recommend NO epi?
 Have you ever had the situation where your patient affirmed a 

numb lip and tongue only to jump when you were treating a tooth?
 Have you ever had a patient you just could not get numb despite 

multiple injections and you call the patient that evening and they 
stated that an hour after they got home or back to work, they were 
the most numb they have ever experienced?

 Have you ever had a patient complain of limited opening for 2-3 
weeks after an inferior alveolar/mandibular block?

 How well do you know your armamentarium?
 Do you know the most likely time of a medical emergency in the 

dental setting? 
 Do you achieve IAN block 100% of the time?
 What local anesthetics can be used with a pregnant patient?
 Are there any clues to differentiate an ester from an amide?

“There is no substitute for profound local anesthesia”
Malamed – CDA Journal…survey of 4000 dentists over a 10-year period

Time of Occurrence of Reported Systemic Complications:
1.5%   Just before treatment
54.9% During/after local anesthesia
22%    During treatment
15.2% After treatment
5.5%   After leaving office
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Of the 22% during dental treatment occurrence of 
complications:

38.9% Tooth extraction
26.9% Pulp extirpation
12.3% Unspecified
9.0%  During other treatment

Armamentarium
30 gauge short
27 gauge long
25 gauge long

100% Aspiration with 25 gauge…3%

87%  Aspiration with 27 gauge…38%

2%   Aspiration with 30 gauge…59%

Foldes and McNall, Dental Clinics of North Am, 1961

Basic Armamentarium
*Local Anesthesia

-Syringe type
-Needle choice
-Anesthetic choice
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Topical Anesthesia

Considerations?
Diphenhydramine (Benadryl)
Skin refrigerant/Cold spray (Endo-Ice )

 Cocaine
 Procaine
 Lidocaine
 Mepivacaine
 Benzocaine
 Prilocaine
 Tetracaine
 Bupivacaine
 Chlorprocaine
 Articaine

 Cocaine
 Procaine
 Benzocaine
 Tetracaine
 Chlorprocaine
 Lidocaine
 Mepivacaine
 Prilocaine
 Bupivacaine
 Articaine
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 The dental local anesthetic cartridge is, by 
common usage, referred by dental 
professionals as a carpule. Carpule is actually a 
registered trade name for the dental cartridge 
prepared by Cook-Waite Laboratories, which 
introduced it into dentistry in 1920.  The patent 
was originally issued by the US Patent Office 
on August 4, 1925. The patent on the name 
carpule expired on May 6, 2006.

 Carpules no longer exist!

Posology (the scientific study of drug dosages)
Greek posos (how much) logos (study)
*Ratio Solutions = Grams/mL

e.g., epinephrine (adrenaline ) 1:100,000 =1Gram/1,000,000mL
1:100,000 =10mcg/mL

.01mg/mL

.017mg or .018mg or .022mg/cartridge

e.g.,   0.5% Bupivacaine..….5mg/mL…...1.3mg/kg….(10)
2% Lidocaine……...20mg/mL…..4.4mg/kg…...(8)
3% Mepivacaine.…30mg/mL…..4.4mg/kg….(5.5)
4% Prilocaine……..40mg/mL…...6mg/kg……5.5)
4% Articaine……….40mg/mL…..6mg/kg…..(5.5)

Articaine (Septocaine 4%® - Septodont); Articadent 4%® - Dentsply)

* Unique Features
- only amide with thiophene linkage (lipophilic)
- contains sulfur molecule which supposedly 
improves diffusion

* Paresthesia…predominantly lingual
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Buffering
pH without vasoconstrictors is ~6.5
pH with vasoconstrictors is ~3.5-3.9

*Sodium bicarbonate decreases discomfort and increases onset of action

Onset® (Onpharma Co.)

•Transfers precise amount of sodium bicarbonate into cartridge

Anutra Medical Inc.
•Proprietary syringe and multi-dose vial

* Cost?

Onset® (Onpharma, Inc.) Anutra Medical Inc.
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Inferior Alveolar Nerve Block
100% success!!!

Mandibular Conduction Anesthesia
 Gow-Gates 

Maximum opening
*2.2 mL
*2% Lidocaine w/ 1:80K

Open for 20 seconds
*50K patients

J Oral Surg 1973

Vazirani 
Mandibular Nerve Block: A New Technique; Dental Digest 1960

Akinosi
A New Approach to the Mandibular Block; Br J Oral Surg 1977

Mandibular Differential Nerve “Alonge” Block There is a clear relationship between the length of nerve 
exposed to the local anesthetic and the resultant type of 
anesthesia that is produced.

If the length of the nerve bathed by the anesthetic is 
sufficient, the depolarization will diminish over distance 
until it becomes too weak to activate sodium channels.
Raymond SA, et al. AnesthAnalg.1989; 563-570
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Buffering Options
Do It Yourself
(Remove & Replace)

Onset 
System 

Anutra 
Medical 

Do It Yourself Technique

+

Step 2 Using a 2nd TB syringe, 
draw up bicarbonate from 
vial

+

Step 1 Using a tuberculin 
syringe, remove 
some of the LA 
from cartridge

+

Step 3 Add 
bicarbonate
to LA cartridge 
- then inject as 
usual

Overall
•Pretty simple, not highly precise
•Takes time; may or may not save money
• Practitioner can’t control pH of bicarbonate, resulting in:

• Risk 1 = inconsistent results
• Risk 2 = potential harm from injecting precipitated LA
• Risk 3 = edema if hypertonic solution 

What Practitioners Should Know About CO2 & Buffering

pH 

=  pH 

or =  pH 

=  
pH 

• The pH of sodium bicarbonate (NaHCO3) solution is unstable.
• pH is determined by the amount of dissolved CO2 in solution.

• Problem 2:  Because CO2 is one of the smallest 

molecules, CO2 gas in solution can move right through 

plastic.  The pH will rise as long as sodium bicarbonate 

solution is held in a plastic vessel, such as in a 

tuberculin syringe, or is transferred through plastic 

parts or tubing. 

• Problem 1: By drawing up sodium bicarbonate 

from a vial the practitioner places the vial under a 

vacuum.  This pulls CO2 out of solution,  

increasing the pH of the buffering solution in the 

vial with each dose.

• CO2 wants to escape solution; in fact if allowed to 
volatilize CO2 will rapidly leave NaHCO3 solution until 
pH of the solution rises to almost 10.

• Dissolved CO2 (thus the pH of the bicarbonate 
buffer) must be controlled for safe and consistent 
results when buffering local anesthetics.

• Practitioners who buffer the local anesthetic must take 
care to manage these elements of the process so that 
they do not to lose control of the pH of their buffering 
solution.

Does controlling the pH of sodium bicarbonate buffer matter?

• Drawing NaHCO3 up from multi-dose vials
• Transferring NaHCO3 through plastic tubing
• Placing NaHCO3 solution in plastic syringes 

Buffering practitioners lose control of pH by:

Failure to control pH of the buffering solution (prevent its rise) can result in:

• Buffering the local anesthetic above physiologic pH, 
causing edema and tissue irritation

• Inconsistent results

• Buffering above precipitation point for the LA 
which risks injecting precipitated local anesthetic, 
causing tissue necrosis and/or permanent nerve damage

pH 
=

Best 
Case 

Worst 
Case 

With Do-It-Yourself, the practitioner cannot safely control the pH of the 
bicarbonate solution, which can result in overly high pH and precipitate 

Precipitated anesthetic should never be injected!
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De-ionized anesthetic: Adsorption issues with plastic contact

• Purpose of buffering is to create more de-ionized or “active” 
anesthetic by raising pH of the LA.

• Care should be taken when buffered local anesthetic is held in, or 
passes through, plastic.

• Studies indicate that some or all of 
the de-ionized anesthetic  created 
by buffering will “adsorb” or stick 
to the surfaces of plastic in the 
fluid path, reducing effectiveness 
of the buffering and potentially 
reducing the efficacy of the local 
anesthetic.

Anutra Medical

Buffering Options
• $4.10 per injection
• Simple, small learning curve 
• Takes prep time, imprecise
• pH of bicarbonate not controlled (utilizes vacuum and 

plastic vessel) causing:
= inconsistent results
= potential complications from overly high pH

• $3.19 per injection
• Simple, small learning curve
• No plastic in LA fluid path (no 

adsorption)
• Controls for pH of bicarbonate
• Consistent results using dental 

armamentarium

• $5.00 per injection
• Learning curve
• Requires 50 mL MDV
• Plastic in LA fluid path (adsorption issue)
• pH of bicarbonate not controlled (utilizes 

vacuum and plastic vessel) causing:
= inconsistent results
= potential complications from overly high pH

*In 2016 and again in 2019, “Hand Mixing” (DIY) was compared to the Onset System by Donaldson and Goodchild.  In both studies, the 
authors found that either process could be used to achieve the same pH change in a local anesthetic cartridge, although in the latter study the 
authors commented that Hand Mixing represented the more complex process.  See, e.g., Novel Direct Injection Chairside Buffering Technique 
for Local Anesthetic Use in Dentistry, Goodchild JH, Donaldson M, Compend Contin Educ Dent, 2019, July/Aug;40(7): e1-e10, and Comparing 
the pH Change of Local Anesthetic Solutions Using Two Chairside Buffering Techniques, Donaldson M, Goodchild JH, Compend Contin Educ
Dent, 2016, May; 37(5): e6-e12.

DIY*

Onset System*


