*Route of drugs administration:-
The route of administration is determined primarily by:- 

1)Relation between treatment and route of administration .

2)Nature of drugs(for example water or lipid solubility etc).

3)Duration of drug effects.

4)Pharmaceutical form.

A)Enteral:-
1)Oral:-
-Giving drugs by the mouth is the most route of administration.

-most variable.

-most complicated path way to the tissues.

-most drugs absorbed from gastro intestinal tract enter the portal circulation encounter the liver before they are distributed into general circulation.(first-pass elimination).

-ingestion of drugs with food can influence absorption. the presence of food in stomach delays gastric empting, so drugs are destroyed by acid(as penicillin).

2)Rectal:-
-the biotransformation of drugs by the liver is minimized.

-the destruction of drugs not happened as oral by intestinal enzymes or by low PH in the stomach.

-also useful of this way on vomiting as in oral.

B)Parenteral:-
-use of drug that are poorly absorbed from the G.I.T.

-use of drugs treatment of unconscious patients which require rapid oncet of action.

-parenteral administration provide the actual dose of drugs delievered to the body.

1)Intravenous(I/V):-
-use when no other choise.

 -the drugs avoid the G. I.T and first pass elimination. 

-this route permits a rapid effect and maximal degree over the circulating levels of the drugs.

-this route may introduce bacteria through contamination at the site of injection.

-this route may cause adverse reactions by the too-rapid delivery high concentration of drug to the plasma and tissues.

2)Intramuscular(I/M):-
-drugs administration I:M can be aquous solutions or a suspension of drug in a non aquous vehicle such as polyethylene glycol.

-absorption of drugs in aquous solutions is fast.

-drugs not irritant to the tissues.

3)Subcutaneous(S/C):-
-this route like that of I/M but slower than I/V route.

-this route minimize the risks.

-this route for large quantity as normal saline or physiological saline.

C)Inhalation:-
-this route provides the rapid delivery of a drug across the large surface area of the mucous membrane of the respiratory tract and pulmonary epithelium producing an effect rapidly as I/V injection.
-this route is used for drugs that are gases (anesthetic) or as aerosol.

-systemic side effects are minimized.

D)Intraperitonial(I/V):-
-This route can inject large quantity than I/V and I/M.

-Rapid absorption of drugs.
-This route replace I/V injection specially fat animals.

E)Topical:-
-This route by using the drugs for local effects desire.

-Put the drug directly on the skin as ointment.

-Use for skin,eye,nose in case of inflammation.

*Pharmacokinetic:-
1)Absorption: it is transfer (passage) of drug from site of administration to the blood circulation.
*Mechanism of absorption:-

-the passage of drug across cell membrane is determined by:-

1)passive diffusion:-

-the substance moves from high concentration to low concentration.
-lipid soluble drugs cross cell membrane (drug dissolved).

-water soluble drugs cross through pores(aquous channels).

-large molecules(proteins)across through carries called facilitated diffusion and not need energy.(glucose).

-e.g:-asprin and phenobarbitone.(lipid soluble).

2)active transport:-

-substance (drugs) moves form low concentration to an area of high concentration.

-need energy for hydrolysis of ATPand specific carrier.

-e.g.:- Electrolytes(Na,K,Cl).vitamin ,amino acid.

3)endocytosis &exocytosis:-

-endocytosis by engulfment of drug molecule by cell membrane into the cell like vitamin B12.

-exocytosis is the reverse of endocytosis like nor epinephrine.  

Effect of PH on drug absorption:-
*Most drugs are either weak acid or weak base & found as both nonionized & ionized form.
*The degree of ionization is important for crossing the cell membrane. 
*Weak acid substance release proton (H+)as :-

HA_____H

*Acid druy (HA)(uncharged) permeate through cell membrane&

A- not.

*BH_____B +H+

*Weak base substance accept proton (H+).

*Base druy( B) permeate cell membrane but BH+ not.
 *The Ratio between the charged &uncharged for at the site of absorption determined by the :-
- PH at site of absorption .

-Pka (strength of the weak acid &base).

Importance of Handerson – Hasselblach equation for :-*
-Determination of how much drug found on either side of cell membrance .

- Relation between pka & ration of Acid – Base concentration to PH.

For Acid : PH = Pka + Log 

For Base : PH = Pka + Log

*PH & Stomatch (2.0 -3.0).

* PH & intestine (6.0 – 8.0).

Factors affecting absorption:-

1-Blood flow :(Intestine much greater than stomach).

2-Total surface area (Intestine rich with micro villi &surface area loo fold  than stomach).

3-G1 motility:(In case of diarrhea ,Less absorption).

4-Emptying of stomach:(drug taken with meal generally absorbed more slowly).

5- First pass elimination :(after oral administration the drug into entero hepatic circulation prior to entry into systemic circulation & metabolized in liver (eg: inderal).

6- Drug interaction:        (Tetracycline with milk, Antiacid with iron or pyenyl butazone).

7- GIT inflammation: 
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*Placen absorption : 

1- Size 

2- Lipid solubility.

*Blood Brain Barrier (BBB) 

1- Lipid solubile 

2- Non iomized drug. 

Bioavailability (F): is the amount of unchanged drug that reach systemtic circulation after administration by any rout.

*If route of administration 1/v F=100%

* If route of administration oral F= less than 100
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 X 100

*This curve reflect the extent of obstruction of drug & compare the oral to 1/v . adminstrtion. 

Factors effect on bioavailabiity :
1- First pass metabolism : (Lead to decrease F)

2- Lipid solubility : (Highly absorbed)

3- Chemical instability: (pencil G instable in PH of stomach lnsulin destroyed GIT enzyme)

4- Drug formulation: (particale size/ enteric coating - excipient)

