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INTRODUCTION

Advances in biotechnology and biomedical research have led to the establishment of highly sophisticated laboratories 
with different biorisk levels in several fields such as microbiology, immunology, genetics, and nanotechnology among 
others. These biological risks can be controlled and contained by the correct implementation of internationally recognized 
procedures such as proper handling of laboratory equipment, adequate facilities, recognition and containment of 
laboratory emergencies, and the proper training and education of laboratory personnel.

Biosecurity, on the other hand, ensures the protection, control and accountability for valuable biological materials within 
laboratories to prevent their unauthorized access, loss, misuse or intentional release. Implementing the appropriate 
safety procedures and secure measures will ensure the protection of the laboratory staff, and through them, the 
environment and public health. 

Foundations in Biosafety in Medical 
Laboratories
Course 1: Introduction to Public 
Health
Course 2: Biosafety in Medical 
Laboratories
Course 3: Biorisk classification
Course 4: Biorisk Assessment and 
Management 

Biorisk management in Medical Laboratories 
Course 5: Laboratory Acquired Infections 
Course 6: Risk Mitigation: Engineering Controls 
Course 7: Risk Mitigation: Safe Practices 
Course 8: Shipping the Biological Materials
Course 9: Applied Research in Laboratory and 
Biosafety

Management of Medical Laboratories
Course 10: Management of Medical 
Laboratories
Course 11: Biosecurity Management
Course 12: Biological Waste Management 
Course 13: Chemical Waste Management 
Course 14: Emergency Management in the 
laboratory

Short Courses: There are 14 courses in three programs:

Each training course is delivered in (12-30) Learning Hours. These courses can be taken as part of the three-month 
programs (Post Graduate Diploma Certificate), or as stand-alone courses. The participant will be awarded a Certificate 
of Successful Completion upon meeting the course requirements by the International Academy of Public Health 
(IAPH) and accredited by the Agency for Public Health Education Accreditation (APHEA).
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INTRODUCTION TO PUBLIC HEALTH

Duration: 30 Learning Hours

Description 

This course is designed to promote the application of public health sciences to a wide range of common problems and 
issues. It will portray the philosophy, history, underlying principles of public health, methods used in the assessment 
of public health problems, and current solutions to these problems. Objectives of the course are directed towards the 
basic knowledge of the new public health in order to understand and adopt the core public health competences and 
essential public health skills. 

Past and new public health challenges have occurred and re-occurred in the EMR. The social determinants of health, 
public health policy, demographic and disease shift towards non-communicable diseases, and public health ethics, 
also called population ethics as different from medical bioethics, dealing with the concepts of effectiveness and 
efficiency will be the focus of this course, complemented by human rights. The extraordinary pressures in the EMR 
act to increase costs and demands/needs, which threaten the sustainability of health systems as well as social and 
economic development, including the achievement of the UN’s Sustainable Development Goals and the implementation 
of Universal Health Coverage. 

Learning Outcomes

By the end of this course, participants will be able to:
1. Evaluate a range of public health definitions and their relative advantages
2. Explain the phases in the development of this discipline and make a difference between traditional and new public 

health
3. Assess the benefit of a framework for essential public health functions
4. Understand the basic fields of public health research together with quantitative and qualitative methods used in the 

investigation of public health problems
5. 5. Analyze the comprehensive system of public health within the current threats and challenges at national and 

regional level
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Course Outline

1. Definitions and principles of public health
2. History and phases of public health practice, especially the New Public Health
3. Achievements of public health
4. Essential public health functions and services
5. Public health competences
6. Regional challenges of public health 
7. Methodological approaches in public health
8. Principles and limitations of evidence-based public health action
9. Health systems reforms
10. Principles of the assessment of the health status of populations
11. The right to health and population health ethics
12. Public health law
13. The Sustainable Development Goals (SDG) and Universal Health Coverage (UHC)
14. Main areas of public health research 

Training Delivery Methods

• In-class method
• Online method
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BIOSAFETY IN MEDICAL LABORATORIES

Duration: 30 Learning Hours

Description 

This course serves as a good introduction and gives a general overview on the different aspects of biosafety in medical 
laboratories.  It discusses general safety requirements such as general housekeeping including storage requirements, 
tidiness and the safe use of the general lab equipment. Other concepts such as biological and chemical biosafety 
that deal with the handling of biological/clinical samples, laboratory animals, and certain chemicals use will also be 
discussed briefly.  This course will also provide the participants with an overview of the potential electrical and fire risks 
and suitable preventive measures.                                                   

Learning Outcomes

By the end of this course, the participant will be able to:

1. Identify the general potential risks in laboratories and the appropriate preventive measures
2. Explain the potential risk and handling methods associated with working with biological samples such as clinical 

samples.
3. Explain the risk associated with handling certain types of chemicals in a laboratory.
4. Identify potential electrical and fire associated risks in medical laboratories
5. Explain how to handle animals’ laboratories where animals are maintained and used for research
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Course Outline

1. General Biosafety
2. Biological Safety
3. Chemical -safety
4. Fire and electrical -safety
5. Laboratory Animal Care and Use

Training Delivery Methods

• In-class method
• Online method
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BIORISK CLASSIFICATION

Duration: 30 Learning Hours

Description 

This course will enable the participants to differentiate between laboratories with different biosafety levels. With four 
biosafety levels, otherwise known as biocontainment levels, the rules, regulations, and precautions increase accordingly. 
These labs range from the basic teaching laboratories to laboratories that handle highly infectious biological samples 
such as HIV and Ebola viruses. Understanding the difference between these laboratories will allow participants to take 
the appropriate precautions to implement the right safety procedures that will protect them as well as their surrounding 
environment.

Learning Outcomes

By the end of this course, participants will be able to:

1. Differentiate between laboratories that handle different biorisk levels.
2. Explain the rules and regulations that govern working in laboratories with different biorisk levels.
3. Implement the appropriate safety measures associated with each biorisk level.  
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Course Outline

1. Introduction to Biosafety (Biocontainment) Levels in Medical laboratories
2. Biosafety Level (1)
3. Biosafety Level (2)
4. Biosafety Level (3)
5. Biosafety Level (4)

Training Delivery Methods

• In-class method
• Online method
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BIORISK ASSESSMENT AND MANAGEMENT 

Duration: 30 Learning Hours

Description 

In this course the participants will learn the major concepts of Biosafety and Biorisk Management. The previous lectures 
were meant to build a good foundation for the understanding and appreciation of this course. This course will introduce 
participants to the basic aspects of Biosafety and Biosecurity. The participants will learn about biorisk management 
by understanding its 3 main concepts: Risk Assessment, Mitigation, and Performance. With these 3 main concepts 
participants will learn how to identify risks, prepare for preventive actions through multiple procedures, and to master 
incident management and response. Since this is an introductory course the basic concepts will be discussed, and 
more details will be discussed in more advanced courses.

Learning Outcomes

By the end of this course, the participant will be able to:

1. Explain the main concepts of Biosafety and Biosecurity
2. Assess the risks and hazards associated with medical laboratories and learn how to implement a prevention plan 

to maintain safety.
3. Explain the main practices that should be implemented by the workers and administration to address potential risks.
4. Describe the main steps to respond and manage incidents such as lab emergencies.
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Course Outline

1. Biosecurity and Biosafety
2. Biorisk Management: AMP
3. Risk Assessment
4. Mitigation
5. Performance: Incident Management Response

Training Delivery Methods

• In-class method
• Online method
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LABORATORY ACQUIRED INFECTIONS

Duration: 30 Learning Hours

Description 

This course introduces participants to the major challenges that face laboratories worldwide dealing with potentially 
infectious agents or samples. To understand the intense of the challenge, participants must understand the biology 
and primary basics of microbiology such as the development, life cycle, and mechanisms of infection that common 
pathogens exhibit. Accordingly, students will learn how to identify risk groups and the respective laboratories that are 
required to contain respective samples. 

Learning Outcomes

By the end of this course, the participant will be able to:

1. Explain the basic concepts of pathogens biology and their transmission.
2. Identify the challenges associated with laboratory acquired infections and containment procedures
3. Explain the basics of bloodborne pathogens
4. Apply strategies to prevent and control the laboratory acquired infections 
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Course Outline

1. Introduction to Microbiology
2. Bacteriology and Methods of Transmission
3. Virology and Methods of Transmission
4. Blood Borne Pathogens
5. Risk Group Identification and Containment Strategies

Training Delivery Methods

• In-class method
• Online method
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RISK MITIGATION: ENGINEERING CONTROLS

Duration: 30 Learning Hours

Description 

This course will introduce students to the different engineering controls associated with the maintenance of proper 
containment and safe practices. In the beginner’s level course, participants were introduced to the laboratories with 
different biosafety levels. According to the respective level of biosafety, in this course, participants will learn how 
building design and operation, the choice of biosafety cabinets, and proper ventilation are essential to ensure safe 
practices, the safety of the workers and the environment.

Learning Outcomes

By the end of this course, the participant will be able to:

1. Identify the major characteristics of biosafety cabinets.
2. Explain the engineering controls involved in the construction of biosafety cabinets.
3. Explain the building design and operation requirements needed for the respective laboratories with different 

biosafety levels.
4. Apply the engineering controls to maintain proper ventilation systems in medical laboratories
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Course Outline

1. Biosafety Cabinets: Basic Concepts
2. Biosafety Cabinets: Engineering Controls
3. Building Design and Operation
4. Ventilation and Hepa Filters

Training Delivery Methods

• In-class method
• Online method
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RISK MITIGATION: SAFE PRACTICES

Duration: 30 Learning Hours

Description 

This course will enable the participants to develop safety protocols and procedures necessary to maintain safe practices 
in medical laboratories. This course will teach participants the different methods for developing material safety data 
sheets and standard operating procedure documents in medical laboratories. It will also introduce participants to the 
different procedures that entail disinfection, sterilization and decontamination which are essential to maintain sterile, 
clean, and safe space for the workers and the outside environment as well. Since this course will focus on safe practices, 
it will go in depth into the details of personal protective equipment, lab equipment handling, and safe handling and 
disposal of sharp objects.

Learning Outcomes

By the end of this course, participants will be able to:

1. Develop and Apply Standard Operating Procedures 
2. Develop Material Safety Data Sheets.
3. Apply disinfection, sterilization, and decontamination procedures
4. Identify the different personal protective equipment needed for respective labs with different biosafety levels.
5. Explain the main concepts of handling laboratory equipment and sharps
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Course Outline

1. Safety Documents Development: SOPs and MSDS 
2. Disinfection, Sterilization and Decontamination Procedures
3. Personal Protective Equipment
4. Safe Laboratory Equipment Handling Procedures
5. Handling Sharps

Training Delivery Methods

• In-class method
• Online method

18
BIORISK MANAGEMENT IN MEDICAL LABORATORIES



SHIPPING THE BIOLOGICAL MATERIAL 

Duration: 30 Learning Hours

Description 

In this course the participants will learn the major challenges that face the process of transport and shipping of biological 
materials.  Therefore, this course will introduce participants to the different classes of dangerous goods and provide 
a description of hazardous/infectious substances that can be transported and the regulations on their transportation. 
This is essential to ensure the safety of the workers in the transportation chain and the safety of the public. This course 
is intended for the technicians and the researchers who package and ship diagnostic or clinical human and animal 
specimens and regulated biohazards.

Learning Outcomes

By the end of this course, participants will be able to:

1. Identify the main challenges that face the transport process of hazardous biological materials
2. Analyze the risks and hazards associated with the transport of the biological materials and identifying the population 

at risk
3. Apply the main practices for packaging different biological materials
4. Explain the main regulations and paperwork involved in the shipment and transport of biological materials
5. Explain the emergency response procedures involved in the event of an incident during the shipment process.
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Course Outline

1. Overview 
2. Classifications and Packaging Requirements
3. Shipping Papers and Permits
4. Security Awareness
5. Emergency Response Information

Training Delivery Methods

• In-class method
• Online method
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APPLIED RESEARCH IN LABORATORY AND BIOSAFETY

Duration: 30 Learning Hours

Description 

In this section participants will write concept notes for their selected topics. It provides an opportunity to recap all 
research concepts learnt through the previous courses and ends with a written concept note as its main output.

Learning Outcomes

By the end of this course, participants will be able to:

1. Finalize a research topic for a project
2. Identify resources for a literature review
3. Refine research objectives and hypotheses
4. Finalize research methodology
5. Develop a research concept note
6. Design a data collection tool or questionnaire 
7. Develop a research proposal from a concept note 
8. Devise a Gantt Chart for a research project 
9. Devise a budget for a research project
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Course Outline

1. Recap of problem identification and prioritization 
2. How to conduct a literature review
3. Building research hypothesis(es) and research objectives 
4. Applying and embedding research concepts in study methodology
5. How to develop a concept note and expand it to a research proposal 
6. Major components of a research proposal
7. Questionnaire design for qualitative and quantitative data and pilot testing
8. Research project management and making use of Gantt Charts
9. Developing budget for a research project

Training Delivery Methods

• In-class method
• Online method
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MANAGEMENT OF MEDICAL LABORATORIES

Duration: 30 Learning Hours

Description 

This course covers the principal foundations in laboratory management. It will cover topics that include laboratory 
organization, regulations, quality control assessment, cost analysis, inventory control, and laboratory information 
systems. Participants will also be introduced to basics of biostatistics as well as bioethics and legal requirements. After 
this course participants should be able to identify the major role played by the management in maintaining a regulated 
and safe environment in medical laboratories.

Learning Outcomes

By the end of this course, participants will be able to:

1. Explain the major role of the laboratory administration in managing and maintaining medical laboratories.
2. Explain the concepts of personnel management, workload, staffing and motivation procedures.
3. Explain the financial aspects involved in maintaining medical laboratories
4. Apply quality control programs.
5. Explain the ethical and legal aspects of laboratory performances.
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Course Outline

1. Introduction to Laboratory Management and Administration.
2. Personnel and Financial Management
3. Quality Control and Evaluation
4. Biostatistics
5. Bioethics and Legal Aspects

Training Delivery Methods

• In-class method
• Online method
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BIOSECURITY MANAGEMENT

Duration: 30 Learning Hours

Description 

This course will introduce students to the safe practices designed to prevent the introduction and transmission of diseases 
and disease-causing agents to the surrounding environment. This course will cover major aspects of biosecurity starting 
with physical security dealing with access controls, personnel biosecurity, material controls, transport security and the 
maintenance of information security. Participants will learn to develop, maintain, and sustain security regulations to 
ensure a safe and secure working environment.

Learning Outcomes

By the end of this course, participants will be able to:

1. Explain the main factors of physical security
2. Explain the main principles of personnel security management
3. Maintain material control and accountability
4. Explain the important regulatory factors in transporting infectious samples
5. Maintain and control information security
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Course Outline

1. Physical Security
2. Personnel Security Management
3. Material Control and Accountability
4. Transport Security
5. Information Security

Training Delivery Methods

• In-class method
• Online method
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BIOLOGICAL WASTE MANAGEMENT

Duration: 30 Learning Hours

Description 

This course will be the first part of two courses that introduce participants to the management of hazardous waste. This 
course will cover the major aspects of managing biological waste. Participants will be introduced to the different types 
of biological waste as well as their handling, storing, labelling and disposal procedures. Participants will also learn how 
to handle and segregate infectious vs. noninfectious biological waste and treatment strategies before disposal. This 
course will also cover the main regulations involved in the disposal of animal waste. 

Learning Outcomes

By the end of this course, participants will be able to:

1. Classify the different types of biological waste
2. Describe the different regulations involved in storing, labelling, and transporting biological waste.
3. Explain the process of radioactive biological waste disposal
4. Segregate infectious vs non-infectious waste and handle different methods of disposal 
5. Explain the process involved in animal waste disposal.

27
MANAGEMENT OF MEDICAL LABORATORIES

12



Course Outline

1. Introduction to Biological Waste 
2. Biological Waste Packing, Labelling, and Transport 
3. Radioactive Biological Waste Disposal
4. Infectious vs. Non-infectious Biological Waste Disposal
5. Animal Waste Disposal 

Training Delivery Methods

• In-class method
• Online method
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CHEMICAL WASTE MANAGEMENT

Duration: 30 Learning Hours

Description 

This course serves as part 2 of the management of hazardous waste disposal. In this course, participants will learn the 
main aspects of chemical waste management. The participants will be first introduced to the various types of chemical 
waste and their categorizations. Participants will also learn how to label, store, and treat chemicals for disposal and the 
main rules and regulations involved in this process. This course will also shed a light on the consequences of chemical 
waste to the environment and hence teach the participants inspection and minimization strategies of chemical waste.

Learning Outcomes

By the end of this course, participants will be able to:

1. Differentiate between the different types of chemical waste and their characteristics
2. Explain the strategies of labelling and storing chemicals for disposal
3. Describe the treatment process of chemicals before disposal
4. Discuss ways in which hazardous (chemical) waste is inspected and minimized.
5. Explain the consequences of chemical waste to the environment.
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Course Outline

1. Introduction to Chemical Waste
2. Labelling and Storage Procedures for Chemical Wastes
3. Chemical Waste Treatment and Disposal
4. Effect of Hazardous Waste on Environmental Biology
5. Hazardous Waste Inspection and Minimization 

Training Delivery Methods

• In-class method
• Online method
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EMERGENCY MANAGEMENT IN THE LABORATORY

Duration: 30 Learning Hours

Description 

This course is intended to introduce the participants to one of the major challenges that face laboratory management 
and handling strategies.. In this course, students will learn how to manage, assess, deal, and prevent emergencies by 
mastering several incident management skills. Students will get introduced to First Aid training, disaster management, 
strategies to prevent and plan for emergences as well as recovery and reconstruction procedures. By the end of this 
course, participants would have covered all the major aspects that contribute to correct management and sustainability 
of biosafety in medical laboratories.

Learning Outcomes

By the end of this course, participants will be able to:

1. Identify emergency risks and deal with different emergency incidents .
2. Conduct first aid techniques in response to different emergencies
3. Explain the important concepts underlying disaster management
4. Explain the strategies involved in the prevention and planning of emergencies
5. Discuss ways in which labs could recover and get reconstructed after emergency incidents
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Course Outline

1. Incident Management Response Overview
2. First Aid Training
3. Disaster Management
4. Preventing and Planning for Emergencies
5. Recovery and Reconstruction

Training Delivery Methods

• In-class method
• Online method
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SCIENTIFIC WRITING (OPTIONAL)

Duration: 30 Learning Hours

Description 

This course is designed to review the steps involved in peer reviewing and revising manuscripts for publication. The 
course participants will refine and demonstrate writing, reading, editing, and reviewing skills through exercises and class 
discussions. This course aims to teach the fundamentals of effective scientific writing. Instruction will focus primarily on 
the process of writing and publishing scientific manuscripts only. The course will be presented in two segments: part 
(1) teaches students how to write effectively, concisely, and clearly; part (2) takes them through the preparation of an 
actual scientific manuscript.

Learning Outcomes

By the end of this course, participants will be able to:

1. Write a scientific manuscript effectively, concisely, and clearly 
2. Identify the publications best suited for their work
3. Identify the needs of readers and reviewers
4. Understand the purpose of each section in a research paper
5. Have a wider repertoire of practical strategies to improve their own research writing
6. Be able to make strategic choices about how, where, and when to publish their research
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Course Outline
1. What makes good writing? 
2. Editorial Ethics: Who is an author and what else is important? 
3. What and how to prepare before you write? 
4. Conducting a literature review
5. The anatomy of a well written paper 
6. Writing the manuscript sections:

• Cover letter
• Title Page
• Summary/Abstract
• Introduction
• Methods
• Results
• Discussion
• Acknowledgment
• References
• Tables
• Figures and Figure Legends

7. Submission of scientific manuscripts
8. Responding to a review 
9. Communicating effectively with the media and public
10. How to enhance the publication of the manuscript?

Training Delivery Methods
• In-class method
• Online method

34
MANAGEMENT OF MEDICAL LABORATORIES



info@iaph.org

IAPH academy

www.iaph.org

Empowered by


