Lecture -1-

Pharmakon:drug

Logos: science

Pharma :is the science that deals with drug names ,pharmacokinetics ,pharmacodynamics , the side effects  and uses.

Drugs=Drogue=dry herb.It is any chemical substance that modify the physiological system or pathological state and can be used for diagnosis, prevention or treatment of diseases.

Branches of Pharma:

1. Pharamcokinetics: what the body does to the drug.

2. Pharamcodynamics:what the drug does to the body.

Pharamacokinetics: are the studies of the absorption, distribution ,metabolism (biotransformation) ,and excretion of drugs.

Pharmacodynamics: are the studies of mechanisms of drug actions & the pharmacological effects.

Pharmacopia:

· Pharmakon&poiein

· Is the book containing a list of drugs with description & formula which is published by authorized body .

· Britsh Pharmacopia(BP) ,United States Pharmacopia(USP),Britsh National Formulary (BNF).

Drugs Nomenclature: 

1. Full chemical name:Acety salicylic acid.

2. Official=general name:Salicylates.

3. Trade name:Aspro.

Sources of Drugs:

1. Plants:Alkaloids(basic)>Morphine,Pilocarpines. /Gycosides(digoxin)

2. Animal:Insulin,vaccines,vitamins.

3. Minerals:Iron,gold,aluminium salts.

4. Synthetic:Sulphonamides, aspirin 

5. Microorganisms:Antibodies.
Pharmacokinetics
Drug absorption: Is the passage of the drug through body barriers or cell membranes to reach its site of action.
Mechanisms of drug absorption:

1. Simple diffusion=Passive diffusion.

2. Active transport.

3. Facilitated diffusion.

4. Pinocytosis=Endocytosis.

1. Simple Diffusion:

· Commonest.

· Non selective.

· Requires no energy.

· Depends on concentration gradients .

· Depends on lipid /water partition coefficient. (lipid solubility)

· Depends on the pka of the drug.

· Depends on the pH of the environment.

Pka:(Dissociation or ionization constant) it’s the pH at which half of the drug(substance)is ionized & the other half is unionized.

pH of the body effects on:

· The ionization of the drugs.

· Weak acid >best absorbed in the stomach(↑H+ in the medium>it will not be ionized>absorbed)

· Weak base>best absorbed in the intestine.

2. Active Transport:

· Relatively unusual. 

· Occurs against concentration gradient.

· Requires carries and energy.

· Specific eg.Lodides.

· Saturable.

· Depends on lipid/water partition coefficient.
· As iron absorption & the uptake levodopa by the brain.

3. Carrier –mediated –faciliated diffusion:

· Occurs along concentration gradient.
· Requires carries.

· Selective.
· Saturable.

· Does not require energy.

4. Endocytosis:

· High molecular weight drugs.

· Engulfment of the substrate by the cell.

· Vit (E,D,A,K) are absorbed by this way.

Routes of the drug administration:

1. GIT Tract:oral,sublingual,rectal.

2. Parenteral administration=injections.

3. Topical application(locally).

Oral administration:

Advantages: Easy ,self use ,safe ,most convenient ,cheap, no need for sterilization.

Disadvantages:

· Delayed effect (slow).

· Not suitable for vomiting, unconscious emergencies.
· No complete absorption (low bioavailability)

· Destruction by GIT enzymes & the Ph

· First pass effect (GIT>liver>GIT).

· GIT irritation.
· Food-drug interactions.

· Drug-drug interactions.

Formulation:

Capsules ,tablets ,granules ,syrup ,suspention (solid in water),emulsion(liquid in water).

Sublingual administration:

Advantages:

· Rapid effect(emergencies)

· No first pass metabolism.

· No destruction by GIT .

· No food-drug interactions.

Disadvantages:

· Limited drugs.

· Smaller doses than oral.

· Dosage form(friable tablets)

· Not for:irritant drugs,frequent use,vasoconstriction of buccal blood vessels.

Rectal Administration:

Advantages:>for

· vomiting , unconsciousness ,children.

· Irritant and bad taste drugs .

· For local action e.gPiles.

· Avoid first pass metabolism.

Disadvantages:

· Irregular absorption &bioavailability.

· Irritation of rectal mucosa.

· Inconvenience.

Formulation :Enema & Suppository   e.g.Aminophylline-phenbarbitol.

Parenteral Administration :

Interdermal (ID),Intamuscular(IM),Intraveous(IV),Subcutanous(SC),Intra-arterial(IA),IntraThecal(IT)>subarachnoid space.Intraperitoneal(IP),Intra-articular(synovial fluid)

1. Intradermal Injection:

· Between dermis and epidermis(0.1ml)

· Vaccinations-sensitivity test.

2. Subcutaneous Injections:

· Under the skin (0.1-1ml)

· Sustained release effect (SR)e.g. Insulin-zinc preparation (long duration of action).

3. Intramuscular Injection:

· Larger amount (3-5 ml).

· Avoid first pass metabolism.

· Onset of action is more rapid than the oral.

· Long duration of action.

· Solubility of the drug is not important.

· Used for oily preparation.

Disadvantages :pain ,abscess ,tissue necrosis.

4. Intravenous Injections:

Advantages:

· The most rapid absorption.

· Rapid effect(in emergencies) .

· High bioavailability(100%)

· No destruction by GIT.

· No gastric irritation.

· No first pass metabolism .

· No food-drug interaction.

· Used in coma ,convulsion.

· Used in irritant drugs.

Disadvantages:

· Only water soluble drugs(clear solution).

· Anaphylaxis .

· Infection eg.(viral hepatitis)

· Thrombophlebitis.

· Sterilization.

· Pain at the site of infection.

· Need skills and training.

· More expensive.

5. Intraperitoneal Injections :Dialysis e.g. rabies vaccines .

6. Intracardiac Injections: In cardiac arrest e.g. epinephrine.

7. Intra-arterial Injections:

· Diagnosis>arteriography.

· Treatment>dissolution of coronary thrombosis.

8. Intra-thecal Injection:

· CNS infection(meningitis).

· Spinal Anesthesia.

· Drugs that do not cross BBB.

Topical Application:

Topical:

*skin(percutaneouse)>adhesive plasters *Ears. *Nose. *Respiratory tract(inhalation). *Eye. *Vagina.

Advantages:

· Provide local action.

· Lipid soluble drugs.

· Prolonged drug action.

· Avoid first pass metabolism.

Inhalation:

· Local action in respiratory tract.

· Rapid effect due to large surface area.

>>inhalation anesthetic & bronchodilators.

· Drugs are given as:Gas ,  volatile liquid (halothane).   , solution(aerosol,nebulizer)   ,powder(very fine)  ,not irritant.

Bioavailability:

Is the fraction of unchanged  drug that enters systemic circulation after administration & become available for biological effect.

· It maybe less than the dose.(unity)

· IV provide 100% bioavailability.

Factors affecting bioavailability:

· Molecular wt.

· Lipid /water partition coefficient.

· Pka and pH .

· Drug formulation.

· 1st pass metabolism.

· Rate of gastric emptying.

· Intestinal motility (transit time)

· Surface area available for absorption.

· Drug interactions

· Food.

Distribution:

Is the process by which drugs leave the blood and enter the interstitium and/or the cells of the tissue.

Major body fluid compartments are:

1. ECF 22%

· Plasma 5%=4L
· Interstitial fluid 16%

· Lymph 1%

2. ICF 35% sum of fluid contents of all the cells in the body.

3. Trans-cellular fluid 2%:cerebrospinal ,synovial,peritoneal,pleural,digestive secretion.

Total body fluids =60% in a 70kg

42 L                    14 L (ECV)
                           28L (ICV)
The major body fluid compartments are:

1. One compartment (intravascular ,vascular)

· Trapped in blood.

· Drugs are bound to plasma proteins or have high molecular wt as heparin.

· Cannot move out of the endothelium or capillaries.

· Has low volume distribution.

2. Two compartments(extravascular)>plasma and interstitial fluid(in the 14 L):

· Drugs has low molecular wt >but hydrophilic.
· Pass the endothelium into the interstitial fluid .

· Cannot enter the cell membrane.

· Distributed through the ECF.

· As aminoglycosides.

3. Multi compartments :extravascular-intravascular (in the 42L):

· Has low molecular wt and hydrophobic(lipophilic).

· Pass the endothelium and cell membranes.

· Enter the cells and distribute through intra and extracellular fluids. E.g. physostigmine.

Apparent volume of distribution(VD):

   Is the ratio of drug amount in the body to the concentration of the drug in blood or plasma.

VD(L)=     amount of drug in the body(mg)

                  Conc. In the blood or plasma(mg/L)

It is useful to calculate the amount of drug needed to achieve a desired plasma concentration.
Drugs with high VD:

· Have low molecular wt.

· Are highly lipid soluble.

· Have higher concentrations in tissue than in plasma (are not bounded to plasma proteins) .

Drugs  with low VD:

· Confined to plasma and interstitial fluids.

· Distributed in EC compartment.

· Polar compounds or lipid insoluble drugs eg.(arbencillin ,vercuroius,gentamycin)

· High plasma protein binding eg.warfarin .
· Do not cross BBB and placental barrier.  

Weak acids/bases do not dissociate completely 
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