Pharmacology
The fate of chemicals in the body and their actions on the body @ the molecular, cellular, and organ level. 

· Originates from the words Pharma con and logos

The RDH will need to know the principles of pharmacology.

1. Health History – drug information is essential for a complete and thorough history. How do drugs impact on management and do they result in a change in the oral cavity. 

Treatment should not begin until the nature of the drugs is clear... use a reference             source.

2. Administer drugs in a dental office i.e. Fluoride, chlorohexadine

3. Handling emergency situations… ability to recognize and assist in emergencies

4. Planning Appointments… asthmatic patients should have PM appointments, while diabetics have fewer problems in the AM.

5. Choosing self medications… assist in the intelligent selection of prescribed and other OTC products.

6. Discussing drugs with other health care providers. Proper terminology is a must.
Pharmacokinetics

· How a drug enters the body

· How a drug circulates within the body

· How a drug leaves the body

Pharmacodynamics – the effect the drug has on the body.

· Combats infection
· Reduces pain perception
· Sedates the patient
Pharmacokinetics 4 major steps

· Absorption
· Distribution
· Metabolism
· Excretion
Routes of Administration

1. Enteral 

· intestinal tract
· oral
· rectal
· PO
Advantages 

· the drug may be retrieved by inducing vomiting

· safest

· least expensive

· Convenient.

Disadvantages 

· Delayed reaction to drug

· Absorption is unpredictable.

*First pass effect: Through the liver destroys most of the drug. This is why more drugs must be given.

Rectal- poor patient acceptance, absorption via lower bowl is very unpredictable

Parenteral Administration – any other route than by GI tract

2. Intravenous 

· most predictable absorption

· achieve constant plasma levels

· great for emergency situations.

Disadvantages

· No irretrievability if overdosed
· Must have asepsis
· Needle trauma – bruising
· Greater incidence of side effects or allergies
3. Intramuscular

· Rapid absorption
· Large amounts of drug can be tolerated
4. Subcutaneous

· Under the skin
· Absorption is slow
· Amount of absorption can be slowed down by adding epinephrine
5. Inhalation

6. Transdermal – Nicotine patches, hormone replacement – slow release

7. Transmucosal – sublingual i.e.) nitro sprays
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Transfer of Drugs through the body

· Local anesthetic must have certain properties that allow it to move through the tissues

Drug Distribution

Dependant on how well and what rate a drug passes through the cellular membranes of the body. All membranes are composed of lipids, proteins and carbs which influence the passage of drugs across the borders. 

There is a system of pores and holes through which drugs of smaller molecular size can pass. Ideally a drug must be no ionized (unchanged) lipophilic (soluble in fat) and of low molecular weight (size) to facilitate passage through a cellular membrane.

The mechanism of drug transfer across biologic membranes

1. Passive Transfer

· Simple Diffusion – proportional to the concentration gradient and lipid solubility

· Filtration – Water soluble molecules are small enough to pass through the membrane pores

· Osmosis – the passage of water through a membrane.

2. Specialized Transport

· Active Transport – from an area of low concentration to an area of higher concentration against the concentration gradient… membrane carriers are used.

Factors that Alter the Drug Effect

1. Patient compliance

2. Psychological factors … the placebo effect

3. Tolerance … the need for a larger dose to have the same effect

4. Pathologic state … liver or kidney disease may lead to a larger duration of drug action

5. Time of administration

6. Route of administration

7. Gender … Females are more often sensitive to drugs

8. Genetic variations … variations in the bodies ability to metabolize drugs which may result in an increase of adverse affects

9. Drug interactions

10. Age and weight … weight is the usual basis for determining dosage … children and the elderly react to drugs differently than adults. The elderly are more sensitive to more drugs.

Drug Interactions

Action of an administered drug on the effectiveness or toxicity of another drug administered earlier, simultaneously or later. Undesirable effects usually result. Absorption, metabolism, amount of bound drug in the plasma may be affected by another drug.

Types of Drug Interactions
1. Addition… response elicit to combined drugs is equal the combined response of the individual drug 1 + 1 = 2

2. Synergism… response elicited by combining drugs is greater than the combined response of the individual drugs 1 + 1 = 3

3. Potentration… a drug which has no effect enhances the effect of a second drug. 

      0 + 1 = 2

4.   Antagonism… drug inhibits the effect of another drug 1 + 1 = 0

