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UNIT III - BASIC LABORATORY SKILLS 
 
Lesson 3: Biotechnology Laboratory Safety 
 
 
Competency/Objective: Explain why safety practices should be followed in the laboratory. 
 
Study Questions 
 

1. What are some of the common biotechnology laboratory safety concerns? 
 

2. How is a spill cleaned up? 
 

3. What are the methods for disposing of materials used in biotechnology? 
 

4. What procedures should be followed in case of fire? 
 

5. What personal protective equipment should be worn in the laboratory? 
 

6. What should be done if an injury occurs?  
 

7. What ventilation is needed in a laboratory? 
 
References 
 

1. Biotechnology:  Applications in Agriculture (Student Reference).  University of Missouri-
Columbia: Instructional Materials Laboratory, 1998, Unit III. 

 
2. Activity Sheet 

 
a) AS 3.1: Using a Material Safety Data Sheet (MSDS) 
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UNIT III - BASIC LABORATORY SKILLS 
 
Lesson 3: Biotechnology Laboratory Safety 
 
 
TEACHING PROCEDURES 
 
A. Review 
 

Lesson 2 discussed some of the equipment used in biotechnology laboratories as well as aseptic 
techniques to reduce contamination of laboratory experiments.  This lesson will examine the topic of 
laboratory safety.  Laboratory safety is always important, especially in biotechnology laboratories.  In 
the late 1970s and early 1980s, laboratories doing genetic manipulation were contained in a nearly 
sealed environment because of the fear of releasing pathogens, as well as other unknown risks.  Today 
researchers have a much better understanding of the dangers of such research and take necessary 
precautions when needed.  All laboratory research poses some risks that can be addressed by 
following a detailed safety plan.  Laboratory safety is a top priority in every biotechnology laboratory.    

 
B. Motivation 
 

Before students arrive for class, create a “chemical spill” on a countertop in the laboratory that students 
will notice as they arrive.  The chemical spill can simply be water mixed with a few tablespoons of 
baking soda and a teaspoon of lemon juice.  Do not use an actual laboratory chemical or something 
that will stain the countertop.  When students arrive, explain that the spill must be cleaned up, but the 
correct process must first be determined.  Ask them how they would go about cleaning up the spill.  
Have students speculate as to what types of spills might occur in a biotechnology laboratory.  

 
C. Assignment 
 
D. Supervised Study 
 
E. Discussion 
 

1. Ask students to list the safety concerns that they would have if they were working in a 
biotechnology laboratory. 

 
What are some of the common biotechnology laboratory safety concerns? 

 
a) Microorganisms - Pathogenic microbes are dangerous because they can cause disease, 

and  even nonpathogenic microorganisms can be harmful in certain cases. 
b) Chemicals 
c) Radioactivity - Researchers must be trained to handle and dispose of radioactive 

materials safely. 
d) Electrical hazards - Electrophoresis equipment can cause electrical shock. 
e) Physical hazards - Centrifuges can injure fingers, and the ultraviolet light from 

transilluminators can damage retinas and skin. 
 

2. Ask students to list the types of substances that might be spilled in a biotechnology laboratory 
(acids, bases, stains, microbe cultures, buffer solutions, etc.).  Discuss the clean up procedure 
and demonstrate the procedure by cleaning up the spill. 

 
How is a spill cleaned up? 

 
a) When the spilled chemical is known, the Material Safety Data Sheet (MSDS) outlines the 

proper clean up procedures. 
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b) When the substance is an unknown liquid, it should be absorbed using a special spill 
pillow;  the spill pillow should then be disposed of as hazardous waste. 

c) If the spill is an unknown solid or powder, it can be gently swept into a glass container and 
disposed of as hazardous waste. 

d) Next, the spill area should be cleaned with a disinfectant and an ethanol solution. 
 

3. Discuss with students the different types of waste generated in a biotechnology laboratory and 
how wastes should be discarded. 

 
What are the methods for disposing of materials used in biotechnology? 

 
a) All cultures and equipment that come in contact with microbes should be autoclaved or 

disinfected with hospital-type disinfectants before being thrown away. 
b) The MSDS should be followed for chemicals. 

 
4. Ask students to if they know the classroom fire plan.  Discuss the procedures to be followed if a 

fire breaks out. 
 

What procedures should be followed in case of fire? 
 

a) The fire exit plan should be practiced during fire drills and followed when a fire occurs. 
b) Everyone should know the location of the fire extinguisher, fire blanket, and fire alarm 

switch. 
 

5. Ask students to describe the personal protective equipment (PPE) needed for handling 
pesticides.  Compare this list with the PPE needed for most biotechnology laboratories. 

 
What personal protective equipment should be worn in the laboratory? 

 
a) Safety glasses or goggles 
b) Disposable latex gloves 
c) Lab coat or apron 

 
6. Ask students if they know what to do for various types of injuries. 

 
What should be done if an injury occurs? 

 
a) Simple first-aid procedures, like applying pressure to stop blood loss or flushing skin or 

eyes with water if they come in contact with chemicals, should be done immediately.   
b) In a classroom lab, the instructor should also be notified without delay so that he or she 

can follow the school procedure for emergencies.  
 

7. Ask students to list some of the airborne hazards found in biotechnology laboratories (gases, fine 
powders, microbes, etc.). 

 
What ventilation is needed in a laboratory? 

 
a) Fume hoods are used to remove bad odors or harmful vapors from the laboratory and to 

maintain a sterile environment for certain laboratory procedures.  
b) Ventilated lockable chemical storage cabinets prevent the build up of gases that could 

cause an explosion or a fire. 
 
F. Other Activities 
 

1. Show a video on laboratory safety, such as the video Beginning Chemistry Laboratory available 
from Carolina Biological Supply Company. 
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2. Use Glo-Germ to show the need for correct manipulation of bacteria and fungi.  Glo-Germ is a 

substance that is visible only under a black light.  Place Glo-Germ in a petri dish to represent a 
culture.  Have students perform tasks such as culture transfers, adding nutrients or changing the 
culture media, or tissue culture procedures.  The spread of Glo-Germ to other surfaces 
represents “contamination” of work areas.  If the Glo-Germ is not present on any surfaces, then 
the students have been successful. 

 
G. Conclusion 
 

Safety in the biotechnology laboratory is critical.  Careful, safe working habits help produce successful 
research results.  If chemicals, cultures, or equipment are mishandled, the research is exposed to 
unnecessary hazards and may fail.  Researchers can work safely and effectively if proper precautions 
are taken in the laboratory. 

 
H. Answers to Activity Sheet 
 

AS 3.1 
 

1. Students may list any five of the following: chemical product and company identification; 
composition, information on ingredients; hazards identification; first aid measures; fire fighting 
measures; accidental release measures; handling and storage; exposure controls, personal 
protection; physical and chemical properties; stability and reactivity; toxicological information; 
ecological information; disposal considerations; transport information; regulatory information; and 
other information. 

 
2. In a manner consistent with federal, state, and local regulations 

 
3. Strong oxidizing agents; may form an explosive mixture with fluorine or potassium nitrate 

 
4. It is not listed as a carcinogen. 

 
5. Get medical aid.  Flush skin with plenty of soap and water for at least 15 minutes while removing 

contaminated clothing and shoes. 
 

6. Odorless to a slightly acetic-like odor 
 

7. Safety glasses with side shields, gloves, protective clothing to prevent skin exposure, and a 
NIOSH/MSHA-approved air purifying dust or mist respirator 

 
8. It may cause respiratory and digestive tract irritation.  It may also cause eye and skin irritation. 

 
I. Answers to Evaluation 
 

1. b 
2. d 
3. a 

 
4. The fire exit plan should be practiced during fire drills and followed when a fire occurs.  Everyone 

should know the location of the fire extinguisher, fire blanket, and fire alarm switch. 
 

5. Safety glasses or goggles, disposable latex gloves, and a lab coat or apron 
 

6. Spill pillow 
 

7. Flush the area with water and notify the instructor. 
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8. d 
9. c 
10. e 
11. b 
12. a 
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UNIT III - BASIC LABORATORY SKILLS    Name   
 
Lesson 3: Biotechnology Laboratory Safety    Date   
 
 
 EVALUATION 
 
Circle the letter that corresponds to the best answer. 
 
1. What equipment is used in a laboratory for ventilation? 
 

a. None 
b. Fume hood 
c. Fume cabinet 
d. Open window 

 
2. An MSDS contains important information about: 
 

a. Radioactive substances. 
b. Specialty laboratory equipment. 
c. Cultures of microorganisms. 
d. Chemical substances. 

 
3. Before microbial cultures are disposed of they should be: 
 

a. Autoclaved. 
b. Sterilized. 
c. Sealed in an airtight container. 
d. Carefully scrubbed. 

 
Complete the following short answer questions. 
 
4. What procedures should be followed in a laboratory to safeguard against fires? 
 
 
 
 
 
 
 
 
 
 
5. What personal protective equipment (PPE) should be worn in the laboratory? 
 
 
 
 
 
6. What should be used to clean up an unknown liquid that has spilled? 
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7. What should be done if acid is spilled on a student’s hand in the laboratory? 
 
 
 
 
 
 
 
 
 
 
Match the following hazards with an action in the second column that will help to protect the 
biotechnology researcher from the hazard. 
 
8.   Physical hazards 
 
9.   Electrical hazards 
 
10.   Radioactivity 
 
11.   Chemicals 
 
12.   Microorganisms 

a. Aseptic techniques 
 
b. Following the MSDS  
 
c. Careful use of electrophoresis equipment 
 
d. Careful use of centrifuges and transilluminators  
 
e. Special training 
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UNIT III - BASIC LABORATORY SKILLS AS 3.1 
 
Lesson 3: Biotechnology Laboratory Safety    Name   
 
 

Using a Material Safety Data Sheet (MSDS) 
 
Objective: Identify important information from an MSDS. 
 
Using the MSDS provided, answer the following questions. 
 
1. What are five of the major sections common to an MSDS sheet? 
 
 
 
 
 
 
 
 
 
2. How should the chemical be disposed of, according to the MSDS sheet? 
 
 
 
 
 
 
 
 
 
3. With what materials is the chemical incompatible? 
 
 
 
 
 
 
 
4. Is the chemical a known carcinogen? 
 
 
 
 
5. What first aid measures should be taken if the chemical comes in contact with the skin? 
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6. Does the chemical have an odor? 
 
 
 
 
 
7. What personal protective equipment should be worn when using the chemical? 
 
 
 
 
 
 
 
 
 
8. What are the health effects of this chemical? 



 
Used with the permission of Fisher Scientific Company. 
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