Dilution of the vasoconstrictors:

The dilution of vasoconstrictors is commonly referred to as a ratio (ex: 1 to 1000, written 1:1000).
1:1000 means that there is 1 gram (or 1000 mg) of solute (drug) contained in 1000 ml of solution.
Therefore a 1:1000 dilution contains 1000 mg in 1000 ml or 1.0 mg/ml of solution.
Accordingly 1:10 000 dilution contains 1000 mg in 10 000 ml or 0,1 mg/ml of solution.
1:100 000 dilution contains 1000 mg in 100 000 ml or 0.01 mg/ml of solution.
The mg/ml values of the various vasoconstrictor dilutions used in dentistry are : 
	dentistry are:
	
	

	Dilution
	mg/ml
	Type

	1:20 000
	0.05
	Levonordefrin

	1:30 000
	0.033
	No rad renal in

	1:50 000
	0.02
	Adrenalin

	1:80 000
	0.0125
	Adrenalin

	1:300 000
	0.01
	Adrenalin

	1:200 000
	0.005 .
	Adrenalin


Specific type of vasoconstrictor:

1. Epinephrine ( adrenalin ) :

Source: either synthetic or obtained from the adrenal medulla of animals,
Mode of action:


Acts directly on both a and B  adrenergic receptors, B effects predominate. Systemic action: 
1. heart:

Increased systolic and diastolic blood pressure. Increased stroke volume and cardiac output. Increased heart rate and strength of contraction. Increased myocardial oxygen consumption.
 2.blood vessels:

Clinically epinephrine is frequently used as vasoconstrictor for hemostasis during surgical procedures. 
3.respiratory system:

Epinephrine is a potent dilator of the smooth muscle of the bronchioles; it is the drug of choice for management of acute asthma.
4.CNS:

In the usual therapeutic dosage epinephrine is not a potent CNS stimulant, CNS stimulating action predominates when an excessive dosage is given.

Availability in dentistry:

Epinephrine is the most potent and widely used vasoconstrictor in dentistry, it is available in 1:50 000, 1:80 000,1:100 000,1:200 000 dilutions.

Maximum doses: 
1. For pain control:

The least concentrated solution that produces effective pain control should be used.

For normal healthv patient: 0.2 mg per appointment, that means: 
10 ml of a 1:50 000   dilution (5 cartridges) 
20 ml of a 1:100 000 dilution (11 cartridges) 
40 ml of a 1:200 000 dilution (22 cartridges)

For patients with clinically significant cardiovascular disease,: 0.04 mg per appointment, that means:

2 ml of a 1:50 000 dilution (1 cartridges)
 4 ml of a 1:100 000 dilution(2 cartridges)
 8 ml of a 1:200 000 dilution (4 cartridges)
2. For nemostasi's: epinephrine-containing local anesthetic solutions are   used via infiltration into the site  of  operation to prevent or minimize bleeding during surgical and other procedures. The 1:50 000 dilution of epinephrine is more effective in this regard than less • concentrated   1:100 000 or     1 : 200 000     solutions. Regarding vascularly compromised  patients consideration  should  be the use of the 1:100 000 dilution.
Mode of action;

The actions of norepinephrine are almost exclusively on preceptors. It also stimulates p receptors in the heart. Norepinephrine is one fourth as potent as
epinephrine.

Systemic action: 
1. CVS: 
Increased systolic and diastolic pressure. Decreased heart rate.

Unchanged or slightly decreased cardiac output. Increased stroke volume. Increased peripheral esistance.
2.
Blood vessels:

Through d stimulation, it produces constriction of cutaneous blood vessels and this will lead to increased peripheral resistance.

3.
Respiratory  system:

Norepinephrine does not relax bronchial smooth muscle as do epinephrine and it is not clinically effective in the management of bronchospasm.

3. CNS:

In the usual therapeutic dosage norepinephrine is not a potent CNS stimulant. CNS stimulating action predominates when an excessive dosage is given.
Availability in dentistry:

In some countries norepinephrine was included with local anesthetic propoxycaine and procaine in a 1:30 000 dilution.

Maximum doses:

When used, norepinephrine should be used for pain control only not for hemostasis. Norepinephrine is one fourth as potent as epinephrine, therefore used linically as a 1:30 000 dilution. Recent recommendation of the international federation of dental anesthesiology societies suggests that norepinephrine be eliminated as a :rictor in dental local anesthetic.

For normal healthy patient: 0.34 mg per appointment, that means: -   ml of a 1:30 000 solution.

For patients with clinically significant cardiovascular disease: 0.14 mg per aopointment. that means: 4 mi of a 1,50 000 solution.

3. Levonordefrin: Neo-cobefrin * Source: synthetic.

* Mode of action: it acts through direct d receptor stimulation with some p activity. Levonordefrin is 15% as potent a vasopressor as epinephrine.
 Systemic action:

Levonordefrin  produces less cardiac and CNS stimulation than epinephrine dose. 
Availability in dentistry:

It is used with   mepivacaine or with propoxycaine procaine in a1: 20000 dilution.

Maximum doses:

Since levonordefrin is 15% as effective as vasopressor as epinephrine, therefore it is used in a lesser dilution (1:20 000). 
For all patients: the maximum dose should be 1 mg per appointment, that means:

20 ml of a 1:20 000 dilution (11 cartridges)  
4. Felypressin: octapressin.

Source:  it is a synthetic   analogue of the ntidiuretic hormone vasopressin. It is  a nonsympathomimetie drug, categorized as a vasoconstrictor. 
Mode of action:

It acts as a direct stimulant of vascular smooth muscle. Its actions appear to be more pronounced on the venous than on the arteriolar microcirculation.

Systemic actions:

1.Heart: no direct effects.

Z.Blood  vessels: in high doses, felypressin-induced constriction of

ca        js blood vessels may produce facial pallor.

3.CNS: no effect.

terns:  it has both antidiuretic and oxytocic actions, the latter 
- mfraindicating its use in pregnant patientiT" -ikrClinical applications: it is used as a vasoconstrictor to decrease the sorption  as well as  to increase the duration of action of the anesthesia.  It is not recommended   for use when hemostasis is

required because of their predominant effect on the venous ratherthan the arterial circulation. 
Availability In dentistry:

It is employed in a dilution of 0.03 lU/ml with 3%prilocaine.

Maximum     doses :For    patients    with     clinically    significant cardiovascular impairment: maximum dose is 0.27 IU, that means 9 ml of o.o3 IU/ml

Duration of pupal and soft tissue anesthesia for available local anesthetic:
Duration ( approx min) 
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The armamentarium

The equipment necessary for the administration of local anesthetics includes: the syringe, the needle, and the local anesthetic cartridge.

1-The syringe:

It is one of the three essential components of the local anesthetic armamentarium. It is the vehicle whereby the contents of the anesthetic cartridge are delivered through the needle to the patient

Parts of the syringe:

The basic design of the syringe (fig: 1 «& 2) consists of a metal barrel and oiunger (piston) united by a spring loaded or spring loaded hinge mechanism. At the end of the barrel there is a screw hub by which

the needle is attached.
Types:

1. Aspirating dental syringe: In this type the end of the piston has a device like a hook .this hook will penetrate the thick rubber stopper at the end of the cartridge ( fig: 1). The maneuver of aspiration consists of withdrawal of the plunger to create a negative pressure within the cartridge, this maneuver is employed in order to ensure that a blood vessel has not been entered by the needle tip during its insertion into the soft tissues prior to the injection of the anesthetic solution, positive aspiration results in a fine spiral of blood being clearly visible in the solution within the cartridge.
2. Non-aspirating dental svringe: In this type, the piston or the plunger ends in a smooth flat end. A slight amount of aspiration may be achieved with this type by making a small initial injection of solution and then releasing the pressure on the piston, which then rebounds to produce an aspiration effect.

3. Pressure svringe: The original pressure devices (fig:3) using a pistol grip are somewhat larger than the newer ,pen grip devices (fig:4). This type of syringe is specially designed for periodontal ligament injection technique. The main advantages of this type over the conventional type are: (1) a measured dose of anesthetic is given and (2) it overcomes the tissue resistance that is encountered during PDL technique.

2. The needle:

The needle permits the local anesthetic solution to travel from the cartridge into the tissues surrounding the needle lip. Most needles

used in dentistry are stainless steel and are disposable        
Parts:

AH needles have several components in common, these include:

1. The bevel.

2. The shank.

3. The hub.

4. The syringe penetrating end.

When needles are selected two factors must be considered:

1.
the gauge:

Gauge refers to the diameter of the lumen of the needle, the smaller the number, the grater the diameter of the lumen, accordingly 30 -

gauge needle has a smaller internal diameter than 25 gauge needle.

There is a trend toward the use of smaller diameter needles on the supposition that they are less traumatic the patient than needles with greater diameter. In dentistry, the most commonly used gauge is 25, 27, and 30 gauge.

2.
The Length:

Dental needles are available in two lengths: long { average 32 mm) and short (average Si) mm) . needles should not he inserted into tissues to their hubs unless It is absolutely necessary to prevent needle breakage in the weakest portion of the needle which is the hub. In general long needles are preferred for ail injection techniques requiring penetration of significant thickness of soft tissue( ex: inferior alveolar block).
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