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the implementation of biohazard controls to prevent laboratory-
associated infections and to control the spread of contamination must 
be a part of every laboratory activity in which biohazardous agents are 
used. The handling of biohazardous agents requires various 
precautionary measures depending on the agent(s) involved. The 
purpose of this manual is to provide general guidelines for evaluation, 
containment, and control of biohazards, categorized as degrees of risk of 
infection. The implementation of this manual and procedures is the 
responsibility of the Principal Investigator and the person in charge of 
each laboratory. It is essential that they seek additional advice and 
training when needed to conduct research in a safe manner for 
employees, students, and the surrounding community. To assist in this 
regard, the Occupational Safety, Health and Environment Office 
services are available at the university.
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Preface

This manual was developed by the Institutional Biosafety Committee 
(IBC) of University Tun Hussein Onn Malaysia to provide information 
to protect workers and the surrounding environment and to  comply 
with applicable standards and regulations.

The planning and the implementation of biohazard controls to 
prevent laboratory-associated infections and to control the spread of 
contamination must be a part of every laboratory activity in which 
biohazardous agents are used. The handling of biohazardous agents 
requires various precautionary measures depending on the agent(s) 
involved. The purpose of this manual is to provide general guidelines 
for evaluation, containment, and control of biohazards, categorized 
as degrees of risk of infection. 

The implementation of this manual and procedures is the 
responsibility of the Principal Investigator and the person in charge 
of each laboratory. It is essential that they seek additional advice 
and training when needed to conduct research in a safe manner for 
employees, students, and the surrounding community. To assist in 
this regard, the Occupational Safety, Health and Environment Office 
services are available at the university.
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CHAPTER ONE

Introduction 
1.1 PURPOSE OF MANUAL 

This manual is prepared to explain the vital biosafety components 
of working in a research laboratory at University Tun Hussein Onn 
Malaysia (UTHM). This is to ensure students and staff have adequate 
information on training, safe work practices, safety equipment and 
personal protective equipment to protect them and the surrounding 
community from possible hazards associated with biohazardous 
agents.

Additionally,      this manual includes an introduction to biosafety 
in Section 1, risk assessment in Section 2, procedures required for 
biohazard control in Section 3, emergency preparedness and response 
in Section 4, and guidelines for containment of biohazards in Section 
5. This isfor Principle Investigators (PI) who are required to  obtain 
approval through the Institutional Biosafety Committee (IBC), 
UTHM and the National Biosafety Board (NBB). Lastly, this manual 
includes the control of biohazard of animals in Section 6:           

1.2 DEFINITION OF BIOHAZARDS

The term      ”biohazard” refers to any biological substance that is 
hazardous to humans, animals, or the environment. Numerous 
biohazards are comprised of valuable biological materials (VBM) 
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CHAPTER TWO

Biological Risk Assessment

Risk assessment is a process used to identify the degree of risk to 
laboratory workers, other personnel, and the environment. The degree 
of risk considers the virulence, pathogenicity, biological stability, and 
communicability of the organisms and the route of transmission. 
A biological risk assessment takes into account both the hazardous 
characteristics of the biological agents and the laboratory procedure 
hazards.           

If the biological agents are GM, the risk assessment must take 
into account how the modification potentially changes the agents’ 
hazardous characteristics such as virulence, pathogenicity, or 
susceptibility to treatments. This information can be found in Section 
5: LMO / GMO Experimentation.

The laboratory manager or PI is responsible for ensuring that adequate 
and timely risk assessments are performed and for working closely 
with the Safety Committee and BSO to ensure that appropriate 
equipment and facilities are available to support the work being 
considered. Once performed, risk assessments should be reviewed 
routinely and revised when necessary, taking into consideration the 
acquisition of new data having a bearing on the degree of risk and 
other relevant new information from the scientific literature.
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CHAPTER THREE

Procedures for Biohazard 
Control

3.1  FACILITY REQUIREMENTS

3.1.1  Biosafety Level 1 Laboratory (BSL-1)

The facility requirements of BSL-1 is presented in detail as the basis 
for all biosafety laboratories. Each laboratory should adopt safety or 
operation manuals that identify known and potential hazards and 
determine practices and procedures to eliminate or minimise such 
risks.
The facility requirements for BSL-1 laboratory are: 
a. It is not separated from the general traffic patterns in the 

building.
b. It is designed with open benches which can be cleaned easily.
c. Bench tops should be impervious to water and resistant to acids, 

alkali, organic solvents, and moderate heat.
d. Laboratory furniture should be sturdy. Open spaces between and 

under benches, cabinets, and equipment should be accessible 
for cleaning. 

e. Ample space must be provided for the safe conduct of laboratory 
work and for cleaning and maintenance. 
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CHAPTER FOUR

Emergency Preparedness and 
Response Plan

An emergency response plan (ERP) is a series of documents for 
dealing with laboratory incidents and accidents which is a necessity 
in any facility that works with or stores biological hazards. The head 
of the centres should implement the ERP and establish a response 
team (ERT) in case of a biological emergency.

4.1  BIOHAZARDOUS SPILLAGE

Good Laboratory Practice (GLP) embodies a set of principles that 
provides a  framework within  which  laboratory  studies  are  planned,  
performed,  monitored,  recorded,  reported  and  archived.
Biohazardous spillages come in two types:
a. Unintended release of potentially infectious material which 

has been handled or generated within a laboratory (e.g.: liquid 
cultures of micro-organisms).

b. Human or animal bodily fluids or materials such as blood, urine, 
vomit or faeces either accidentally or maliciously.

A proper response to such incidents ensures the safety of employees 
and students while reducing the environmental contamination 
concerns. The responses include assuring the spillage kits are available 
for use and verifying that all personnel understand and are able to 
implement the requirements of the spill response procedures shown 
in the latter part of this section.
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CHAPTER FIVE

LMO/GMO Experimentation

In UTHM, IBC UTHM acknowledges that modern biotechnology 
can cause harm to human health and the environment (risk 
assessment). These risks can be managed or mitigated to a minimal 
level (risk management/ mitigation). The following is the checklist 
that principle investigators (PIs) need to follow if they are working 
with modern biotechnology research:
a. Be aware that your work may have risks.
b. Identify the potential risks.
c. Do a risk assessment – are the risks acceptable?
d. Do risk management/mitigation.
e. Is the risk reduced to an acceptable level?
f. Prepare Emergency Response Plans in case something bad 

happens.
     
5.1 BIOSAFETY CHECKLIST

a. Before carrying out the research, PI needs to identify the 
types of organisms that they are going to use; non-exempted 
GMO/LMO or exempted GMO/LMO or LO.

b. PI is responsible for ensuring that adequate and timely risk 
assessments are performed and working closely with IBCUTHM 
to ensure that appropriate equipment and facilities are available 
to support the work.
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CHAPTER SIX

Controls for Biohazards in 
Laboratory Animals

6.1 UTHM ANIMAL RESEARCH ETHICAL 
GUIDELINES & LAWS IN MALAYSIA

The use of living or dead animals in experiments and research or 
any related works must fully adhere to moral and ethical obligations 
as outlined in the animal ethics research guideline issued by the 
research management centre (Guidelines for animal and plant 
research ethics Universiti Tun Hussein Onn Malaysia 2018). The 
Principal Investigator and all personnel involved must be aware of 
the biosecurity threats posed when working with animals regardless 
of the researchers themselves, colleagues, students or community. In 
addition, the principal researcher must also comply with other laws 
governing animals in Malaysia from time to time such as:      

a. Animal Act 1953

An act to amend and consolidate the laws for preventing the 
introduction into, and the spreading within, Peninsular Malaysia of 
diseases of animals; for the control of the movement of animals into, 
within and from Peninsular Malaysia; for the control of the slaughter 
of animals; for the prevention of cruelty to animals; for measures 
pertaining to the general welfare, conservation and improvement of 
animals in Peninsular Malaysia; and for purposes connected therewith.
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APPENDIX

APPENDIX A

92 
 

 

APPENDIX A 
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APPENDIX

APPENDIX B
UTHM/OSHE/UBK.001 REV.2

NOTIFICATION FOR ACTIVITIES INVOLVING LIVING 
ORGANISM (LO) AND LIVING MODIFIED ORGANISM 

(LMO) IN THE UNIVERSITY

A. Preliminary Information

1.  Faculty:
     
2.  Name of applicant
     (Principal Investigator):
3.  Position:
     Telephone (office):
     Telephone (mobile):
     E-mail :
B. LO/ LMO Information

LO/LMO
Containment Level
(Level 1 , 2 , 3, 4 )

Risk Group
(RG 1, 2, 3, 4)
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APPENDIX

APPENDIX C

STANDARD OPERATING PROCEDURE
JAWATANKUASA BIOKESELAMATAN UNIVERSITI (IBC)

 (name of this standard operating procedure)

Standard Operating Procedure No.
Revision No:  
Original Date of Issue:  
Revision Date:
Revised by:
Approved by:

Procedure:
o List the tasks step by step to provide instruction on how to 

perform this procedure. 
o 
o 

Related Forms and documentation:
o List the forms pertaining to this procedure.  
o 

Records:
o List the records that will be kept as a result of this 

procedure.
                                                                                                                                             
References
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MANAGEMENT OF BIOSAFETY AT UNIVERSITY

APPENDIX D
UTHM/OSHE/UBK.005

     
LABORATORY BIOSAFETY CHECKLIST 

FOR BIOSAFETY LEVEL 1 AND 2

A. Premise Information
1.0  Premise                              :
2.0  Principal Investigator          :
3.0  Inspector                             :
4.0  Date / Time                         :
5.0  Laboratory Biosafety Level:  1   /  2

Check (√ ) in the appropriate box that most accurately describes the 
laboratory in which the work will be performed.

B. Biosafety Level 1

1.0  Laboratory Facilities Yes No NA
Details/
Comment

1.1 Is a universal biohazard 
symbol for BSL 1 posted at 
the laboratory entrance? Does 
the sign include the name and 
phone number of the laboratory 
supervisor or other responsible 
personnel?

1.2 Do the laboratories have a sink 
for hand washing?
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APPENDIX

APPENDIX E

Flowchart of Notification of LMO / GMO Use in Research

106 
 

APPENDIX E 
Flowchart of Notification of LMO / GMO Use in Research 
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APPENDIX F

Flow Chart of Research Extension and Research Termination
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APPENDIX F 

Flow Chart of Research Extension and Research Termination 
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APPENDIX G 
Flow Chart of Purchasing Microorganisms 
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Application for acquisition of living organism and 

microorganism by the applicant to OSHE. 

Application for acquisition of living organism and 

microorganism by the applicant to PTj. 

 

Fill out the registration form (notification) as found in 

Appendix 2. Approved. 
 

Delivery of living organisms and microorganisms by 
supplier. 

Living organisms and microorganisms shipped by 

suppliers meet legal requirements. Passed. 

Applicant ensures living organisms and microorganisms 

are stored according to proper storage methods. 
 

Submission of procurement payment form by the applicant 

to PTj together with a checklist of legal requirements. 

Payment process to supplier. Passed. 

END 
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Yes 

Yes 

No 

No 

No 

Complete the notification form and the relevant SOP to OSHE. 
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