
Lecture  (10-11) Sterilization 

,Disinfection and 

Antimicrobial 

agents 



Definitions 

Bactericidal kills bacteria 

Bacteriostatic inhibits growth of bacteria 

Sterilization removal or killing of all living 

microorganisms including bacteria 

and their spores 

Disinfection removal or killing of disease-causing 

microorganisms 



Methods of sterilization: 
 

There are two methods of sterilization: 

A- Physical methods: 
1. Sterilization by Heat 

2. Sterilization by Filtration 

3. Sterilization by Irradiation 

B- Chemical methods 

 



A. Sterilization by heat 



Sterilization by heat 

Heat is the most practical, reliable, and 

inexpensive method of sterilization.  

It is used for sterilization of objects and 

materials that can withstand high 

temperatures. 

It can be either: 
 Dry heat 

 Moist Heat 



Methods of Sterilization 

Heat 
Sterilization 

Dry Heat 

Red Heat 

Flaming 

Incineration 

Hot Air Oven 

Moist 
Heat 

Below 100 °C  Pasteurization 

At 100 °C   Boiling 

Above 100 °C  Autoclaving 



1. Red Heat 

Principal: 

Holding object in 

Bunsen flame till 

they become red 

hot. 

 

 

 

 

Used for: 

Sterilization of: 
 Bacteriological loops  

 Tips of forceps 

 

 



2. Flaming 

Principal: 
Passing the object 
through the flame 
of Bunsen burner 
without heating to 
redness. 

 
 

Used for: 
Sterilization of: 

• glass slides 

• mouth of 
culture tubes. 

 

 



3. Incineration 

Principal: 
Infective materials is 
converted to sterile 
ash by burning in 
incinerator 

 

 

 

Used for: 
Sterilization of: 

• Destruction of 
contaminated 
disposable 
materials 
(waste) 

 

 



Hot air oven 

Principal 

Materiales to be sterilized are exposed to high 
temperature in an electrically heated oven.  

 Even distribution of heat throughout the chamber is 
achieved by a fan. 

 

Holding time: 

 160°C for two hour            

 180°C for one hour 

Used for: 
Sterilization of: 

• Glass wear  



Hot air oven 

Used for Sterilization of: 

All glasses: test tubes, Petri dishes, flasks, 

pipettes. 

Instruments: as forceps, scalpels, scissors 

Dry material in sealed containers as, 

powder. 



Moist Heat 

Can be used at different temperatures: 

below 100 °C   Pasteurization 

At 100 °C    Boiling 

Above 100 °C  Autoclave 

 



Pasteurization 

Principal: 
Pasteurization is a 
process of heating 
a liquid to a specific 
temperature for a 
definite length of 
time and then 
cooling it 
immediately. 

 

Used for: 
Pasteurization is 
commonly used in 
milk processing. 

 



Boiling 

Principal: 
Boiling in water for 
fifteen minutes will kill 
most vegetative 
bacteria and inactivate 
viruses. 

However boiling is 
ineffective against 
many bacterial and 
fungal spores. 

 

Used for: 
Some kind of Culture 
media.  

 

 



Autoclaving 

Principal: 
• When the pressure is increased inside a 

closed container, the temperature at 
which water boils exceeds 100°C.  

• At double atmospheric pressure the 
temperature of the steam reaches 121°C. 

• Autoclaving is the most reliable method 
of sterilization that kills all kinds of bacteria 
and spores.  



3. Autoclaving 

Temperature of sterilization:  
- 121C for 20 – 30 minutes. 

 

Used for sterilization of: 
• Culture media.  

• Surgical supply e.g. dressing, and surgical instruments.  

 



Filtration 



Filtration 

It is possible to remove 

bacteria from fluids by 

passing them through 

filters with pores so small 

that bacteria are 

arrested. 

 



Filtration 

Filtrations is used to sterilize 

liquids that would be 

damaged by heat as sera, 

antibiotic solutions and 

vaccines.  

 



 

Sterilization by irradiation 



Sterilization by irradiation 

Irradiation 

Ionizing 

Gamma 
rays 

Non-
Ionizing 

Ultraviolet 
(UV) rays 



Ultraviolet radiation 

Used for. 

1. Sterilization of operating Rooms 

2. Sterilization of the interiors of 

biological safety cabinets 

 



Ionizing irradiation 

 (gamma rays) 

Used for sterilization of an 

materials not stand heat as 

rubber catheters, gloves, 

plastic syringes. 

 



Chemical methods of Sterilization 



Disinfectant:  

Are chemical materials used for 

sterilization but are toxic to the human 

tissues and cells. 

Antiseptics: 

Are chemicals for sterilization but not toxic 

to the human body e.g. "mouth gargles". 

 



Examples of antiseptics 

There are a number of chemicals that can act as 

disinfectants or antiseptics. These include: 

 Phenol and its derivatives e.g. Dettol.  

 Halogens e.g. Chlorine, Tincture iodine. 

 Alcohols e.g. ethyl alcohol. 

 Aldehydes e.g. glutaraldehyde (Cidex), Formalin. 

Quaternary Ammonium Compounds (Cationic 

detergents). 



ANTIMICROBIAL AGENTS 



Antimicrobial agents  

Antimicrobial agent is a substance that kills or 

inhibits the growth of microorganisms such as 

bacteria, fungi or viruses.  

 

Depending on the type of organisms targeted, 

these substances are also known as antibacterial, 

antifungal,  anti-parasitic, or antiviral agents. 

 



Antibiotic 

Technically, antibiotics are only those substances 

that are produced by one microorganism that kill, 

or prevent the growth, of another microorganism. 

 

Practically: The term “antibiotic” is often used in 
medical contexts to refer to all antibacterial 

pharmaceuticals, not just to antibiotics in this 

narrower sense. 

 



Bacteriostatic vs. bactericidal  

Bacteriostatic: Antibiotics do not kill bacteria directly 

but inhibit their growth. This allow the immune system to 

destroy them more quickly. 

 

 Bactericidal: Antibiotics that can kill microorganisms. 



Bacteriostatic / Bactericidal 



Selective toxicity

  
 It is selective inhibition of the growth of the microorganism without 

damage to the host. 

 

 Selective toxicity is achieved by exploiting the differences 
between the metabolism and structure of the microorganism and 
the corresponding features of human cells.  

 

 For example, penicillin is an effective antibacterial agents 
because it prevents the synthesis of peptidoglycan, thereby 
inhibiting the growth of bacterial but not human cells. 

 



Spectrum of Activity 

Refers to the range of microorganisms that a 
antimicrobial agent can kill or inhibit. 

Broad spectrum antibiotics Narrow spectrum antibiotics: 

Antibiotics that are active 

against many types of 

microorganisms. 

 

Antibiotics that are active 

against one or very few types of 

microorganisms. 

e.g. tetracyclines are active 

against many Gram positive 

bacteria, Gram negative 

bacteria, Chlamydia, Rickettsia 

and Mycoplasma . 

e.g. vancomycin, used against 

certain Gram positive cocci 

namely staphylococci and 

streptococci. 



The antimicrobial spectrum of activity 



Mechanism of action of clinically used antibiotics: 

At the cellular and subcellular levels most 

antimicrobial agents function in one of 4 major 

ways:- 

1. Inhibition of cell wall synthesis. 

2. Alteration of cell membrane permeability. 

3. Inhibition of protein synthesis. 

4. Inhibition of nucleic acid synthesis. 

 



Mechanism of 
action 

Antibiotics 

Cell wall 
inhibitors 

Alteration of 
Cell membrane 

function 

Inhibition of 
protein 

synthesis 

Inhibition of 
nucleic acids 

synthesis 



Protein synthesis 

Cell wall 
Cell Membrane 

Nucleic acid synthesis 



Cell wall inhibitors 

Cell wall synthesis inhibitors exert their 

selective toxicity against bacteria 

because humans cells lack cell walls. 

The cell walls of most bacteria contain a 

rigid girdle of peptidoglycan, which 

protects the cell against rupture from 

hypotonic environments. 

 



1. Cell wall inhibitors 

Cell wall 
inhibitors 

Beta lactams 

penicillin 

Glycopeptides 

vancomycin 



β- Lactams 

β- 
Lactams 

Penicillins 

Penicillin 
G 

Cephalosporins Monobactams Carbapenems 



The beta-lactams get their name from 

the characteristic beta-lactam ring 

structure that they all share.  

The Beta-Lactam antibiotics 



Resistance to beta lactam antibiotics 

There are 2 main modes of bacterial 
resistance to β-lactams 

The organism produce penicillin 
destroying enzyme (β- lactamases) 

The organism alter the targets for 
penicillin action as a result of 
chromosomal mutation.  

 



Antimicrobial action through inhibition of cell 

membrane function 

 The plasma membrane separates the interior of all cells 

from the outside environment. 

 Disrupting the plasma membrane results in bacterial cell 

death due to leakage of cell contents. 

 

Examples:  

 Polymyxins (antibacterial)  

 Nystatin (antifungal). 



Membrane disruption (leakage) is lethal to the cell 

Polymyxin B 



Antibacterial action through inhibition of protein synthesis 

Antibiotics that inhibit protein 

synthesis take advantage of the 

fact that the bacterial ribosome 

and the eukaryotic ribosome differ 

structurally. 

Bacteria have 70S ribosomes, 

whereas mammalian cells have 

80S ribosomes. 

 



Antibacterial action through inhibition of protein synthesis 

Inhibition of protein synthesis 

Aminoglycosides  

Amikacin Gentamycin 

Kanamycin Neomycin 

Chloramphenicol Tetracycline Macrolides  

Erythromycin Azithromycin 



Antimicrobial action through inhibition of nucleic acid synthesis 

Nucleic acid synthesis can be inhibited at the level of:  

 Inhibition of mRNA synthesis (transcription)  : rifampicin 

   

 Inhibition of DNA synthesis (replication)  : ciprofloxacin 

   

 Inhibition of nucleic acid precursors   : Sulfonamides 

 



Antimicrobial action through inhibition of nucleic acid synthesis 

Inhibitors of nucleic acid synthesis 

Inhibition of 
precursor 
synthesis 

Sulfonamides Trimethoprim 

Inhibition of 
DNA synthesis 

Quinolones 

Ciprofloxacin◄ 

Inhibition of 
mRNA synthesis 

Rifampicin◄ 


