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LAB EXPERIMENT 1: Introduction to Microbiology Lab Equipment and 
Sterilization Tutorial 

 
Objective 

 

After completing this exercise you should be able to: 
 
 

1. Describe the biosafety in lab 
2. Understand Micro lab rules 
3. Describe and understand the essentials and principle of the work, of the common 
devices and equipment in the lab 
4. Define the most common plastic- and glassware in Micro lab 
5. Define lab equipment and their purposes 
7. Define sterilization 

 

Biosafety in the laboratory 
 

Before beginning to work with microorganisms it is important to understand the risks of 
working with potentially dangerous living organisms and working in a laboratory setting in 
general. 

The primary responsibility for your safety rests with you. You must understand and 
follow the rules outlined below, as well as, those provided by the instructor. The most 
important rule for staying safe in the laboratory is to use your common sense. 

You should become familiar with the location and use of the safety equipment in the 
laboratory which the instructor will point out. During this course you will be working with 
microorganisms that are classified as biosafety level I and biosafety level II organisms. Bear in 
mind that you will be working with biosafety level II agents that have the potential to cause 
disease. 

The simplest and most effective way to prevent transmission of potentially harmful 
microorganisms is hand washing, as we will see in one of the following laboratory exercises. 
Hands must be washed whenever you leave the laboratory! 



 

Micro lab rules 
 

Wear a lab coat. You should supply a lab coat and leave it in the lab. Always wear shoes 
in the lab. Closed-toed shoes are required for many labs. Tie long hair back. Remove dangling 
jewelry and items such as scarves and ties. Prevent contact with the skin by wearing gloves and 
a lab coat. Set up a Bunsen burner in the center of your lab bench in an area free of 
overhanging materials. Never leave a lighted Bunsen burner unattended. Keep work area clear. 
Keep water away from electrical equipment. Never pick up broken glass with your hands; use a 
broom. Dispose of broken glass in the broken glass container. 

Do not eat, drink, smoke, or apply cosmetics in the laboratory. Never put anything in 
your mouth. Use pipette aids when appropriate. Never pipette by mouth. Wash your hands 
thoroughly with soap and water before leaving the laboratory and any time they become 
contaminated with culture material. 

Clean up your bench as you work, disposing used items properly. Label all cultures and 
solutions properly with your name or initials, date, course / lab section, and experiment 
information. The experiment information may include the composition of the solution, identity 
of the culture, or the experiment number. 

 
 
 

Sterilization 

Theoretical experiment, without using laboratory resources. 

Sterilization is necessary for the complete destruction or removal of all microorganisms 

(including spore-forming and non-spore-forming bacteria, viruses, fungi, and protozoa) that 

could contaminate pharmaceuticals or other materials and thereby constitute a health hazard. 

Since the achievement of the absolute state of sterility cannot be demonstrated, the sterility of 

a pharmaceutical preparation can be defined only in terms of probability. The efficacy of any 

sterilization process will depend on the nature of the product, the extent and type of any 

contamination, and the conditions under which the final product has been prepared. The 

requirements for Good Manufacturing Practice should be observed throughout all stages of 

manufacture and sterilization. 

Classical sterilization techniques using saturated steam under pressure or hot air are the 

most reliable and should be used whenever possible. Other sterilization methods include 

filtration, ionizing radiation (gamma and electron-beam radiation), and gas (ethylene oxide, 

formaldehyde). 



 

For products that cannot be sterilized in the final containers, aseptic processing is 

necessary. Materials and products that have been sterilized by one of the above processes are 

transferred to pre-sterilized containers and sealed, both operations being carried out under 

controlled aseptic conditions. 

Whatever method of sterilization is chosen, the procedure must be validated for each 

type of product or material, both with respect to the assurance of sterility and to ensure that 

no adverse change has taken place within the product. Failure to follow precisely a defined, 

validated process could result in a non-sterile or deteriorated product. A typical validation 

program for steam or dry-heat sterilization requires the correlation of temperature 

measurements, made with sensory devices to demonstrate heat penetration and heat 

distribution, with the destruction of biological indicators, i.e. preparations of specific 

microorganisms known to have high resistance to the particular sterilization process. Biological 

indicators are also used to validate other sterilization methods (see specific methods), and 

sometimes for routine control of individual cycles. Periodic revalidation is recommended. 

 
 

Heating in an autoclave (steam sterilization) 

Exposure of microorganisms to saturated steam under pressure in an autoclave achieves 

their destruction by the irreversible denaturation of enzymes and structural proteins. The 

temperature at which denaturation occurs varies inversely with the amount of water present. 

Sterilization in saturated steam thus requires precise control of time, temperature, and 

pressure. As displacement of the air by steam is unlikely to be readily achieved, the air should 

be evacuated from the autoclave before admission of steam. This method should be used 

whenever possible for aqueous preparations and for surgical dressings and medical devices. 

The recommendations for sterilization in an autoclave are 45 minutes at 121-124 °C 

(200 kPa). The temperature should be used to control and monitor the process; the pressure is 

mainly used to obtain the required steam temperature. 


