Lab.2
Sterilization techniques
Sterilization:
Is the destruction or complete removal of all forms of microorganisms including the spores from any substances. This can be achieved by the following means:

1. Physical methods:

A- Heat: 
Is the most applicable and reliable method of sterilization, should used where possible. It includes:

1. Moist heat: Involve heating in the presence of water. It can be classified into:

A. Pasteurization (temp. below 100(C): Disinfection by most heat below 100 celled pasteurization, this method does not destroy spores and it is carried out by temp. at (56-60(C for 30-60 min.), e.g. milk.

B. Boiling (temp. around 100(C): Heating in boiling water at (100(C for 5-10 min.), e.g. surgical instruments and other metal objects.

C. Autoclaving (temp. above 100(C): Provides moist heat at temp. above 100(C by exposing the load of saturated stem at pressure greater that atmospheric pressure. It is an excellent agent for sterilization and a reliable method for sterilizing culture media, lab. coats, surgical dressing and all materials that are water containing and not to be damaged by high temperature.
The optimum conditions of autoclaving are:

· 121(C for 15 min. at 15 psi (pound/inch2) (1.5 bw).
· 126 (C for 10 min.

· 134 (C for 3 min.

2. Dry heat: Include:

A. Flaming (Incineration): Red heat has its main application in the sterilization of inoculating wires, loops and forceps which should be held vertically in a Bunsen burner flame until got red (metal objects).

B. Hot-air oven: It is essential that hot air should circulate between the objects to be sterilized. Dry heat is reliable to sterilize all Glass wares which could tolerate a high temp. (160-180(C) such as tubes, flasks, measuring cylinders, all glass syringes, glass pipettes and glass Petri dishes. Metal instruments can also be sterilized by this method

Conditions of sterilization by hot air oven:

160(C for (2 hrs.) 120 min.

170 (C for (1 hr.) 60 min.

180 (C for (1/2 hr.) 30 min.

Table 1. Recommended use of heat to control bacterial growth

	Treatment
	Temperature
	Effectiveness

	Incineration
	> 500(
	Vaporizes organic material on nonflammable surfaces but may destroy many substances in the process

	Boiling
	100(
	30 min. of boiling kills microbial pathogens and vegetative forms of bacteria but may not kill bacterial endospores

	Intermittent boiling
	100(
	Three 30 min. intervals of boiling followed by periods of cooling kills bacterial endospores 

	Autoclave and pressure cooker (steam under pressure)
	121(/15 min. at 15 psi pressure
	Kills all forms of life including bacterial endospores. The substance being sterilized must be maintained at the effective T for the full time

	Dry heat (hot air oven)
	160(/2hrs.
	For materials that must remain dry and which are not destroyed at T between 121( good for glassware, metal, not plastic or rubber items

	Dry heat (hot air oven)
	170(/1hr.
	Same as above. Note increasing T by 10 degrees shortens the sterilizing time by 50 percent

	Pasteurization (batch method)
	63(/30min.
	Kills most vegetative bacterial cells including pathogens such as streptococci, staphylococci and Mycobacterium tuberculosis

	Pasteurization (flash method)
	72(/15 sec.
	Effect on bacterial cells similar to batch method: for milk, this method is more conductive to industry and has fewer undesirable effects on quality or taste


B. Radiation:
a. Ionizing (x-ray and gamma ray):
It is used for sterilization of plastic items (disposables, plastic Petri dishes, plastic tubes, disposable syringes, gloves, gauze and pharmaceuticals… etc.). Ionizing radiation has greater capacity to induce lethal changes in DNA of the cell.
b. Non-ionizing (UV-light and IR-light):

It is used commonly to sterilize the surfaces of objects in lab. and hospital operating room. It also used in preparation of vaccine and in water treatment. Non-ionizing causes the following changes in cell:

1. Denaturation of protein.

2. Damage of DNA.

3. Inhibition of DNA replication.

2. Chemical agents:

Disinfection:

Means destruction of pathogenic microorganisms, but not usually bacterial spores by chemical agents on inanimate objects such as lab. bench, floor… etc. (It is not necessarily kill all M.O. but reduce them to acceptable level).

Disinfections are chemicals agents that are capable of disinfection (denaturation of lipids, protein and nucleic acids in the cell), like chlorine compounds 5% (added to the water) , formaldehyde (gas), 37% detole or alcohol 70%.

Antisepsis:

Is the destruction or inhibition of microorganisms in living tissues thereby preventing their harmful effect.
Antiseptics: any chemical substance used in antisepsis.

Examples of antiseptics:

· 2% Iodine (skin antiseptic), 3% H2O2, Potassium permanganate (in the case of urethritis).

· Alcohol 70% which axts by:

(1) Dissolved lipid in cell membrane so, cell disruption.

(2) Coagulate the protein in the cells.

Q: Why should be in concentration of 70% to acts as an antiseptic?

A: Proteins cannot coagulate (denatured) unless they are hydrated.

3. Mechanical methods:

Filtration:
Aqueous liquids including solutions of heat-labile substances, may be sterilized by forced passage through a filter of porosity small enough to retard any M.O. contained in them the pore size of these filters about 0.2 mm and called Millipore filter paper or membrane filters, e.g. vaccines, sugar solution, amino acids, serum and vitamins.
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