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FOREWORD 
 
 
This Malaysian Standard was developed by the Technical Committee on Safety in 
Laboratories under the authority of the Occupational Health and Safety Industry Standards 
Committee. 
 
This Malaysian Standard is the first revision of MS 1042, Code of practice for safety in 
laboratories - Part 1: General. 
 
MS 1042 consists of the followings parts, under the general title, Code of practice for safety in 
laboratories: 
 
Part 1: General 
 
Part 2: Chemicals Aspects 
 
Part 3: Microbiological 
 
Part 4: Ionising radiation 
 
Part 5: Non-ionising radiation

 

 
Part 6: Mechanical aspects 
 
Major modifications in this revision are as follows: 
 
a) provision of clearer guidance on risk management processes for a laboratory, especially 

for terminology relating to occupational safety and health management; and 
 
b)  provision of increased guidance on various safety requirements for which they are now 

Malaysian legislations and standard. 
 
This part also makes references to other standard publications and literatures and these are 
listed in Annex A and bibliography. 
 
This Malaysian Standard cancels and replaces MS 1042: Part 1: 1986. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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SAFETY IN LABORATORIES - CODE OF PRACTICE - PART 1: GENERAL 

(FIRST REVISION) 
 
 

1. Scope 
 
This Malaysian Standard provides information and sets out recommendations; general 
procedures and precautions designed to promote safety of persons and property in laboratory 
operations. The safety aspects described in this Standard apply to personnel, including 
students, visitors, maintenance staff, cleaners, laboratory staff, contractors, security staff and 
other authorised personnel who use the laboratory facilities. 
 
NOTE.  This standard does not cover fieldwork performed outside the laboratory. 

 
This standard should be used in conjunction with the appropriate part(s) MS 1042: Code of 
Practice for Safety in Laboratories that are relevant to the type of work being carried out in the 
laboratory. If the requirements of any part of this standard conflict with any Malaysian 
regulation (federal or state), the appropriate statutory regulations shall apply. 
 
 

2. Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies. 
 
See Annex A. 
 
 

3. Definitions 
 
For this purposes of this standard, the following definitions apply. 
 
3.1  Accident 
 
Any occurrence, which results in personal injury, disease, poisoning, death, or property 
damage. 
 
3.2  Auto-ignition temperature 
 
The lowest temperature at which a vapour will spontaneously catch fire in air. 
 
NOTE.  If vapour from a liquid at room temperature is carried by draught into contact with a surface above the ignition 
temperature, the vapour may ignite and burn back to ignite the liquid. 

 
3.3  Corrosive 
 
A chemical, which cause destruction or damage to materials or living tissues on contact 
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3.4  Cryogenic liquid 
 
A liquid has a normal boiling point below -90 °C at atmospheric pressure (101.3 kPa). 
 
NOTE.  The boiling point is taken to mean that point at which it is no longer possible to achieve the rate of 
temperature rise required by ASTM D92 for the fire point test. 

 
3.5  Permissible Exposure Limit (PEL) 
 
An airborne concentration of a particular substance in the worker's breathing zone, exposure 
to which, according to current knowledge, should not cause adverse health effects nor cause 
undue discomfort in nearly all workers. The permissible exposure limit can be of three forms: 
a time weighted average, a ceiling limit, or maximum exposure limit all of which are defined as 
follows: 
 
a)  Time-weighted average (TWA) 
  

The average airborne concentration of a particular substance when calculated over a 
normal eight-hour workday, of a work week; specified in Schedule I of Occupational 
Safety and Health (Use and Standard of Exposure of Chemicals Hazardous to Health) 
Regulation 2000. 

 
b)  Ceiling limit (CEL) 
  

The airborne concentration that should not be exceeded during any part of the working 
day; specified in Schedule I of Occupational Safety and Health (Use and Standard of 
Exposure of Chemicals Hazardous to Health) Regulation 2000. 

 
c) Maximum exposure limit (MEL) 
  
 A fifteen-minute time-weighted average airborne concentration, which is three times the 

eight-hour time-weighted average airborne concentration of the chemicals, specified in 
Schedule I of Occupational Safety and Health (Use and Standard of Exposure of 
Chemicals Hazardous to Health) Regulation 2000. 

 
3.6  Fire-isolated compartment 
 
A portion of a building separated from another portion or portions by fire-resisting 
construction. 
 
3.7  Fire-resisting 
 
As applied to a structural member or other part of a building having resistance rating,  
required for that structural member or other part. 
 
3.8  Flammable 
 
Capable of being ignited and burning in air. 
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3.9  Flammable liquid 
 
A liquid which is defined in the Occupational Safety and Health (Classification, Packaging and 
Labelling of Hazardous Chemicals) Regulations 1997 as being flammable, highly flammable 
or extremely flammable. 
 
3.10  Flashpoint  
 
Flash point, in relation to extremely flammable, highly flammable and flammable chemicals 
means the lowest temperature in 

o
C at which a liquid will produce enough vapour to ignite. 

 
3.11  Harmful processes 
 
Processes in which energy or harmful substances are used or produced and which, upon 
uncontrolled release, may cause injury or illness to persons or damage property. 
 
3.12  Hazard 
 
A hazard is a substance, agent or physical situation with a potential for harm in terms of injury 
or ill health, damage to property, damage to the environment or a combination of these. 
Hazards can be physical, chemical, biological, ergonomic (including mechanical) and 
psychosocial. 
 
3.13  Hazardous substance 
 
A substance, whose use has the potential to harm to the health or safety of persons in the 
workplace, is classified as hazardous in accordance with Occupational Safety and Health 
(Classification, Packaging and Labelling of Hazardous Chemicals) Regulations 1997. 
 
NOTE.  Such materials include those which, alone or in combination with others, are or could become toxic, irritant, 
explosive, flammable, corrosive, or noxious, and for which special precautions are required. 

 
3.14  Chemicals hazardous to health 
 
Chemicals hazardous to health means, any chemical or preparation which is a chemical that: 
 
a) is listed in Schedule I or II to Occupational Safety and Health (Use and Standard of 

Exposure of Chemicals Hazardous to Health) Regulations 2000; 
 
b) possesses any of the properties categorised in Part B of Schedule I of the Occupational 

Safety and Health (Classification, Packaging and Labelling of Hazardous Chemicals) 
Regulations 1997; 

 
c) comes within the definition of "pesticide" under the Pesticide Act 1974; and 
 
d) is listed in the First Schedule of the Environment Quality (Schedule Wastes) Regulations, 

2005.  
 
3.15  Head of the laboratory 
 
The person appointed by the organisation to be accountable for all functions of the laboratory 
area. 
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3.16  Incident 
 
Any occurrence, including near-miss situations, which has the potential to cause personal 
injury, disease, poisoning, death, or property damage. 
 
3.17  Laboratory 
 
Any building or part of a building used, or intended to be used, for scientific or technical work 
which may be hazardous, including research, quality control, testing, teaching or analysis. 
Such work may involve the use of chemicals including dangerous goods, pathogens and 
harmful radiation, or processes including electrical or mechanical work, which could be 
hazardous. The laboratory includes such support areas as instrument and preparation areas, 
laboratory stores and any offices attached or adjacent to the laboratory. 
 
NOTE.  In a multi-occupancy building, the area occupied by the laboratory may be referred to as the laboratory area. 

 
3.18  Laboratory compartment 
 
A fire-isolated compartment in a laboratory, being either the whole laboratory or a subdivision 
of the laboratory. 
 
NOTE.  A laboratory compartment may be divided into sub-compartments such as workrooms, stores or offices, or 
may be an open-plan area. 

 
3.19  Laboratory supervisor 
 
The person who is accountable to the head of laboratory for the day-to-day functions of a 
designated section of a laboratory. 
 
3.20  Laboratory waste 
 
Any discarded liquid, solid or gaseous material that results from laboratory operations that no 
longer in use and is for disposal. 
 
NOTE. Old chemicals that no longer in use is also defined as laboratory waste. 

 
3.21  Noxious chemicals 
 
Chemicals with objectionable odours which may be toxic or hazardous. 
 
3.22  Risk 
 
The combination of the frequency, or probability, of occurrence and the consequence of a 
specified hazardous event. 
 
NOTE.  The concept of risk always has two elements: the frequency or probability with which a hazardous event 
occurs and the consequences of the hazardous event. 

 
3.23  Risk Assessment 
 
The overall process of risk analysis and risk evaluation. 
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3.24  Safety 
 
The provision and control of work environment systems and human behaviour, which together 
give relative freedom from those conditions and circumstances, which can cause personal 
injury, disease or death, or property damage. 
 
3.25  Shall, should, may 
 
The word 'shall' implies a mandatory statement, the word 'should' implies an advisory 
statement, and the word 'may' implies the right to use discretion. 
 
3.26  Toxic chemical 
 
A substance which, when introduced in sufficient quantity into an animal organism by 
ingestion, inhalation or absorption, destroys or threatens to destroy life, or injures health. 
 
NOTES: 
 
1.  The word 'toxic' has the same meaning as 'poisonous'. 
 
2.  The effects of toxicity may also occur due to cumulative or long-term exposure to the toxic substance. 

 
3.27  Working alone 
 
Work carried out in an area where normal means of contact (e.g. verbal, sight) with other staff 
are not available, so that the potential risk of existing hazards is increased to the extent that 
extra precautions are needed. This may include working in isolated areas on or off-site, either 
during or outside normal working hours. 
 
 

4. Construction and design 
 
4.1  General 
 
The requirements shall apply to the design of both new laboratories and existing buildings, 
which have been converted, to a laboratory or to a different type of laboratory use. Close 
attention shall be given to safe siting, access and egress, as well as the design and 
construction of laboratories and of their facilities. 
 
The material used shall be in accordance and satisfaction to Part VI – Constructional 
Requirements and Part VII – Fire Requirements of the Uniform Building By Laws 1984 or The 
Fire and Rescue Department. 
 
4.2  Laboratory layout minimum 
 
Benches and large items of equipment should be arranged so that employees can work 
without being impeded or subjected to danger by others working in the laboratory. Benches 
and large items of equipment shall not be moved after the final layout has been established, 
without the approval of the head officer. Bench heights and widths should be designed taking 
into account the type of work to be performed. Consideration should be given to appropriate 
ergonomic and available lighting particularly where screen-based equipment is to be used. 
The design of the chair, equipment and work station also shall follow ergonomic principles. 
The height of screen-based equipment should be adjusted to minimise the potential for 
overuse strain injury. 
 



MS 1042: PART 1:2007 

© STANDARDS MALAYSIA 2007 - All rights reserved 6 

 
 
 
 
4.3  Means of egress 
 
4.3.1  General 
 
The means of egress from laboratories and laboratory compartments shall comply with the 
requirements given in 4.3.2 to 4.3.10. 
 
4.3.2 Laboratory compartment  
 
Each laboratory shall be separated from other areas by compartment walls or floors having a 
fire rating of not less than 2 hours unless rooms in the laboratory area being used as part of 
the laboratory operation. 
 
All doors that open into a laboratory shall be fire rated of not less than 1 hour rating.  Fire 
doors shall be constructed and installed in accordance to MS 1073: Part 3. 
 
4.3.3  Spacing of exits 
 
Where there are two or more exits are required, they shall be located as far apart from each 
other as practicable, and in any case not less than 4.5 m measured between the nearest 
edges of the opening. 
 
4.3.4  Travel distances  
 
Travel distance from the most remote point to an exit door that leads to a final exit or into a 
protected staircases shall not exceed 45 m.  For laboratory that is fully protected by automatic 
sprinkler system, the travel distance shall not be more than 60 m.  
 
The dead end limit whereby escape is possible in one direction only shall not more than 6 m. 
 
4.3.5  Width of exits 
 
Width of exit doors and horizontal exits, passageways or corridors shall satisfy the 
requirements of By-Law 167 (2) UBBL 1984. 
 
4.3.6  Equipment 
 
Installations involving hazardous operations and storage of hazardous materials shall be 
located as remote as practicable from egress doors. 
 
4.3.7  Doors 
 
Laboratory doors shall be provided with the following features: 
 
a)  Fire doors  
 
 A door in a wall required by this Standard to have a fire-separating function shall be a 

self-closing fire door complying with MS 1073: Part 3. 
 
b)  Vision panels 
 
 Each door, including fire doors, giving access to a laboratory compartment or sub-

compartment shall be equipped with a glazed vision panel. 
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c)  Egress doors-swing and latching 
 

All egress doors from laboratory compartments shall swing in the direction of egress 
travel, except those doors through which egress may occur in either direction may swing 
in the direction of preferred travel. 

 
Such egress doors shall not swing so as to infringe the required minimum width of a 
corridor. 

 
All latching for egress doors should be of a lever or panic bar or similar type, open able 
without a key from the side from which egress is required, and not lockable against 
egress. 

 
4.3.8  Corridors  
 
Common egress corridors shall be not less than 1 500 mm in clear width unobstructed by 
fittings, fixings, furniture, heaters or other obstacles. 
 
Smoke stop doors of 1 hr fire rating shall be provided in all corridors so that the uninterrupted 
length of corridor between them does not exceed 30 m. These doors can be either self-
closing or held open by magnetic devices which release them to close in the event of 
detecting smoke. 
 
4.3.9  Exit signs and lighting  
 
Illuminated exit signs and emergency lighting shall be provided and shall comply with local 
building regulations.  
 
NOTE.   Refer to Regulation Uniform Building By-Laws. 

 
4.4  Protection against sunlight 
 
Direct sunlight should be prevented from entering the interior of the laboratory where it may 
affect the work being carried out  
 
NOTES: 

 
1.  An important aspect of laboratory safety is that volatile chemicals and liquids should not be subjected to heat from 
sunlight. 

 
2.  Sunlight can also cause formation of unstable peroxides in certain organic liquids, and degrade certain plastic 
containers. 

 
3.  Glass containers of liquids, particularly if spherical, can act as lenses and magnify the intensity of sunlight. 

 
4.5  Lunch room 
 
Non-laboratory activities, such as food storage, preparation or consumption shall not be 
permitted in the laboratory. 
 
4.6  Clerical area 
 
Adequate 'write-up' areas, segregated from the laboratory shall be provided for the use of 
laboratory personnel. 
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4.7  Washing facilities 
 
Hand washing facilities, sufficient for the number of staff, shall be provided within laboratories  
 
4.8 Design of Hazardous Chemical Store 
 
Storage room for hazardous chemicals are subject to controls under building legislation. The 
regulations specify standards for fire resistance, compartment size and also means of escape 
and assistance to the fire brigade.  
 
This area shall have adequate ventilation to prevent build up of flammable vapour to a 
dangerous level. 
 
The following information as follows will supplement the requirement of the above mentioned 
regulations. The layout of storage room should be designed in accordance with nature of 
materials to be stored with adequate provision for emergency exits. If necessary, the floor 
area and the volume of storage should be limited by compartmentalising the building in order 
to allow segregation of incompatible hazardous chemicals. 
 
Provision should be made for the housing of laboratory records, stores and equipment that 
are currently not in use. 
 
Reference for details in this particular area can be made to AS/NZS 2243.10. 
 
4.9  Access for disabled persons 
 
Where a disabled person is required to use the laboratory, special facilities may be required 
to ensure a safe system of work. A review of the risk assessment program for the laboratory 
procedures should be undertaken to confirm that no additional risks are present for the 
disabled person or their work colleagues. 
 

 
5. Fire detection and explosion protection 
 
Fire protection equipment or automatic fire detection equipment shall be installed in a 
laboratory where there is a foreseeable risk of fire or explosion. 
 

5.1  All laboratory units shall be provided with fire protection equipments appropriate to the 
fire and explosion hazards as follows: 
 
a)  fire extinguishing equipments, either fixed or portable type; 
 
b)  fire alarm system; and 
 
c)  evacuation and emergency response plan. 
 
The type of fire protection need to be installed shall be in accordance and satisfaction of the 
Tenth Schedule, Uniform Building By-Laws 1984 or The Fire and Rescue Department. 
 
5.2  Fire prevention procedures shall be established. Certain critical areas shall require 
special consideration, including, but not limited to the following: 
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a)  handling and storage of chemicals, flammable and combustible liquids, and gases; 
 
b)  open flame and spark-producing equipment requires the work permit; and 
 
c)  arrangements and use of portable electric cords. 
 
5.3  All fire protection equipments maintenance and testing procedures shall be established 
and followed. 
 
5.4  Emergency plans for laboratory emergencies shall be developed. Such plans shall 
include the following: 
 
a)  alarm activation; 
 
b)  evacuation and building re-entry procedures; 
 
c)  equipment shutdown procedures or applicable emergency operation; 
 
d)  fire-fighting operations; and 
 
e)  non-fire hazards operations. 
 
5.5  Procedures for extinguishing clothing fires shall be established 
 
5.6  For a laboratory where, hazardous substances are used which may pose a fire or 
explosion risk, hazardous areas shall be classified in accordance with AS 2430.3 or 
equivalent. 
 
5.7  In some situations, it would be desirable to provide more than one type of protection. 
For example, flammable liquid stores should have automatic detection, automatic 
extinguishing and, where necessary, explosion-venting equipment. 
 
5.8  When a laboratory is considered to contain an explosion hazard, appropriate protection 
shall be provided for the occupants of the laboratory work area, the laboratory unit, adjoining 
laboratory units and non-laboratory areas. 
 
5.9  Protection shall be provided by one or more of the following: 
 
a) limiting amounts of flammable or reactive chemicals or chemicals with unknown 

characteristic used in or exposed by experiments; 
 
b)  special preventive or protective measures for the reactions, equipment, or materials 

themselves; 
 
c)  explosion-resistant walls or barricades around the laboratory work area containing the 

explosion hazard; 
 
d)  remote control of equipment to minimize personnel exposure; 
 
e)  sufficient deflagration venting in outside walls to maintain the integrity of the walls 

separating the hazardous laboratory work area or laboratory units from adjoining areas; 
and 
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f)  conducting experiments in a detached or isolated building, or outdoors. 
 
5.10  Inspection and maintenance of all protective construction devices and systems shall 
be conducted at least annually in order to assure its integrity and operability.  
 
NOTE.  Examples of areas where protection equipment or automatic fire detection equipment would be required are 
given in Annex C. 

 
 

6. Information on hazardous substances 
 
6.1  Chemical register  
 
Safety information in the form of an inventory of hazardous substances or chemical register 
used in the laboratory and chemical safety data sheets shall be readily accessible to 
laboratory personnel and safety officers, and shall be available in an accessible place known 
to the emergency services outside the laboratory. For further information, please refer to the 
Guidelines on the Labelling of a Hazardous Chemicals (latest version) by the Department of 
Occupational Safety and Health, Malaysia. 
 
6.2  Labelling 
 
Hazardous substances should be adequately labelled and personnel using the substances 
should be made familiar with the relevant hazardous properties. For further information, 
please refer to the Guidelines on the Labelling of a Hazardous Chemicals published in year 
1997 by Department of Occupational Safety and Health, Malaysia) 
 
6.3  Warning signs 
 
Warning sign of suitable size giving warning of the dangers present in the laboratory shall be 
posted at every entrance of the area such as outside each room in the laboratory to indicate 
the nature of the hazard within. Appropriate warning sign complying with the Occupational 
Safety and Health (Use & Standards of Chemicals Hazardous to Health) Regulations 2000 
shall be placed on the external wall of the building.  
 
6.4  Liaison with emergency services 
 
A regular liaison should be maintained with emergency services to inform them of the nature 
of hazards in the laboratory and of the emergency requirements. 
 
 

7. Safety and health inspections 
 
Safety and health inspections to determine unsafe practices or situations shall be carried out 
frequently by the laboratory supervisor and staff and whenever any significant change is 
made to the work procedures or equipment in the laboratory.  Safety and health inspections 
shall also be carried out at least once in every three months by an independent team, e.g. 
safety and health committee member as stipulated in Safety and Health Committee 
Regulation 1996. The inspection shall also cover discussion on the observation and make 
recommendation on the remedial measures to the employer. 
 
If the safety inspection uncovers a situation that places an employee at significant risk, 
immediate action shall be taken to remedy the situation. 
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8. Notification of accidents, dangerous occurrence, occupational 
poisoning and occupational diseases  
 
8.1  General 
 
Notifications and record of incidence serve as the first step in any epidemiological study so as 
to determine the underlying cause of incidence in order for remedial action to be taken to 
prevent it in future.  
 
8.2  Legal Provision 
 
Section 32 (1) of Occupational Safety and Health 1994 stipulate that an employer shall notify 
Department of Occupational Safety and Health (DOSH) of any accident, dangerous 
occurrence, occupational poisoning and occupational disease at workplace. 
 
Regulation 7 of Occupational Safety and Health (Notification of Accident, Dangerous 
Occurrence, Occupational Poisoning and Occupational Disease) Regulations 2004 [OSH 
(NADOPOD)] stipulate that employer shall notify the nearest DOSH office, within seven 
working days in the approved forms in case of accident, dangerous occurrence, occupational 
poisoning and occupational disease. 

 
The employer has to submit extract of the register of the accident, dangerous occurrence, 
occupational poisoning and occupational disease to the Director General of Occupational 
Safety and Health before 31 January of each year.  
 
For further details refer to NADOPOD Guidelines. 
 
 

9. Emergency facilities and equipment 
 
Safety equipment is specified in AS 2982 or equivalent. The guidelines below are to assist 
supervisors in the safe operation of laboratories. The following safety equipment shall be 
available and accessible to all staff within the laboratory area.  
 
a)  Fire extinguishers, installed in each laboratory room in accordance MS 1539:Part 3:2003. 
 
b) Fire blankets, manufactured in accordance with AS/NZS 3504. Asbestos blankets should 

be replaced with fire blankets that comply with AS/NZS 3504 or equivalent. 
 
c) An emergency eyewash facility of appropriate type in each room where chemicals are 

used, e.g. where corrosive substances are handled. A permanently fixed aerated 
eyewash facility, which can be operated without using hands, is necessary.  

 
d) At least one emergency shower installed where hazardous substances are used. The 

emergency shower shall be capable of operation in a 'hands-free' mode (see also AS 
2982 or equivalent).  

 
NOTE. If this is not reasonably practicable, it may be a drench-type shower, a hand-held spray, or other type as 
appropriate to the hazards of the particular laboratory. There should be not more than a 10 m travel distance to such 
devices from any point in the laboratory. These devices and their actuating mechanism should be located so that the 
approach to them is unobstructed. 
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e)  Adequate first aid facilities. 
 
NOTE.  Oral medicine should be kept separately from first aid box.  

 
f) Adequate non-combustible absorptive material, e.g. vermiculite or charcoal, for absorbing 

spills. 
 
g) Notice boards for highlighting safety issues. 
 
h) A manual of safety procedures and first aid. If there is a risk of damage by grease, 

chemicals, or humidity, the pages of the manual should have a protective coating or be 
sealed in suitable transparent envelopes. 

 
In addition to the safety equipment held in the laboratory, an area at the entrance to each 
main laboratory or laboratory occupancy (complex) should be reserved for a safety station 
containing safety equipment compatible with the work being performed, such as the following:  
 
a)  safety glasses, safety goggles and face shields; 
 
b)  safety helmet; 
 
c)  disposable clothing, lab coat or coverall; 
 
d)  fire extinguishers (suitable for electrical and chemical fires); 
 
e)  fire blanket manufactured in accordance with AS 3504 or equivalent; 
 
f)  absorbent materials for chemical spills or spill response kit; 
 
g)  protective gloves, e.g. heat-resistant, chemical-resistant; 
 
h) torch of appropriate type (a flameproof type torch is required where flammable vapours 

are released); 
 
i)  hearing protection; 
 
j)  properly maintained self-contained breathing apparatus, where appropriate; and 
 
k)  closed in footwear. 
 
Two sets of self-contained breathing apparatus, for use in spillages of hazardous substances, 
dangerous operations and emergency rescue operations, should be accessible to personnel 
within the laboratory area. Self-contained breathing apparatus shall be maintained and shall 
only be used by trained personnel. The apparatus should be set in a permanent cabinet. 
Respirators with canisters or cartridges should not be used when cleaning up spills, as they 
are acceptable only for emergency escape purposes. 
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10.  Storage and use of hazardous substances 
 

Different chemicals create very different risks because of their hazards. It is therefore 
important that the standards adopted at a particular laboratory store are based on the 
understanding of the following aspects: the physical and chemical properties of the chemical 
concerned, quantities of chemicals to be stored, maximum size of individual packaging and 
type of packaging.  Thus, chemicals will be stored in appropriate containers and in 
appropriate storage cabinets. Different hazard class of chemicals needs a separate area in a 
storeroom. Once segregated by hazard class, chemicals may be stored alphabetically.  The 
primary objective of product separation and segregation is to minimise the risks of fire or 
cross contamination often presented by mixed storage arrangement of incompatible 
chemicals.  

Basic segregations shall keep: 
 
a)  oxidizers away from organics; 
 
b)  air/water reactives away from air and water; 
 
c)  caustics away from acids; and 
 
d)  cyanides, sulfides away from acids. 
 
Flammables should be stored in vented, fire retardant cabinets, or in fume hoods. Acids and 
bases should be stored in separate areas. Corrosives should be stored in special cabinets 
designed for that purpose. All chemicals must be labeled and dated. In addition, the person 
who ordered the chemical should write his or her name on the bottle. 
 
Only chemicals that are actively being used should be stored. When acquiring chemicals, only 
the absolute minimum amounts should be ordered, regardless of price breaks. It is normally 
much more expensive to get rid of chemicals than it is to buy them. 
 
The storage, handling and use of hazardous substances in laboratories shall be in 
accordance with the requirements of Occupational Safety and Health and Standards of 
Exposure of Chemicals Hazardous to Health) Regulation 2000. 
 
10.1  Change in laboratory functions 
 
Before a change is made in the function of a laboratory compartment, which involves the 
storage or use of chemicals, that compartment shall be assessed for its suitability for the new 
function. 
 
 

11.  Containers for hazardous chemicals 
 
11.1  General 
 
The material of construction and the labelling and volume of containers for hazardous 
materials have a significant bearing on the prevention of laboratory accidents. Provision 
should be made for the systematic review of stocks of potentially hazardous materials, and for 
the relabelling (and if necessary disposal) of those materials, which are old, poorly, labelled or 
dangerous (e.g. peroxide-forming chemicals). 
 
 



MS 1042: PART 1:2007 

© STANDARDS MALAYSIA 2007 - All rights reserved 14 

 
 
 
 
11.2  Materials of construction 
 
The materials of construction of containers shall be compatible with the material contained. 
Because of its inertness, glass is the generally accepted material for containing most 
substances. However, metal or plastic containers may provide greater protection from 
breakage or mishandling. Special safety cans are available for flammable solvents. Over time 
containers may become brittle, which necessitates eventual repackaging of their contents. 
Where substances or materials require repackaging, care shall be taken to ensure that the 
new container is compatible with the substance contained. 
 
11.3  Labelling 
 
Safety labels and warning signs are essential for the clear identification of hazardous 
materials. For labelling, reference should be made to Occupational Safety and Health 
(Classification, Packaging and Labelling of Hazardous Chemicals) Regulations 1997 whereas 
on warning sign reference should be made to Occupational Safety and Health (Use and 
Standard of exposure of Chemicals Hazardous to Health Regulations 2000. 
 
11.4  Volume and quantity 
 
The duration and intensity of a laboratory fire will be greatly increased if large containers of 
flammable solvents become involved. The volume of individual containers, and the total 
volume of flammable substances retained in the laboratory, should be limited to the minimum 
practicable.  
 
11.5  Storage 

 
Storage and handling of flammable and combustible liquids shall in accordance with MS 761. 
 
 

12.  Handling of spillage of hazardous substance 
 
12.1  Chemical spill response 
 
Although the nature of a spill or release is often unique, the following basic response 
procedures are recommended: 
 
a)  Notify fellow workers and the lab supervisor and evacuate the immediate area. 
 
b)  Keep non-protected and non-involved personnel away. 
 
c)  Notify the site’s Emergency Response Team, Security and Medical Personnel. 
 
d)  Follow the instructions in the site’s Emergency Response Plan and/or Exposure Control 

Plan: 
 

i) if the area is under negative pressure relative to surrounding areas, allow at least 30 
min for aerosols to settle or be removed by the ventilation system; and 

 
ii) if the area is not under negative pressure with respect to surrounding areas, then 

decontamination should take place as soon as appropriate PPE is donned consistent 
with training and plan requirements. 
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e)  Don PPE and proceed with spill decontamination and clean-up; workers who will be 
remaining to perform decontamination and clean-up shall wear, at a minimum: 

 
i) a long-sleeved of spunbonded polyolefin, a synthetic material made of high-density 

polyethylene fibers suit or equivalent (a fully encapsulated suit is recommended for 
BL-3 agents); 

 
ii) disposable latex gloves (preferably two pairs); 

 
iii) heavy-duty rubber gloves or equivalent; 
 

iv) rubber boots or disposable booties; and 
 

v) appropriate respiratory protection (HEPA-filter respirator or self-contained breathing 
apparatus). 

 
f)  If possible stop the spillage safely. 
 
g)  Consider the need to stop specific activities being undertaken on site to avoid the risk of 

the incident escalating, eg the need to stop welding/burning if the spillage involves the 
release of flammable substances. 

 
h)  Decontaminate spill and surrounding area: 

 
i) enter the spill area and survey it to determine the locations of the spill and the extent 

of the potentially contaminated area around it; and 
 
ii) avoid spreading the material or tracking through the spill. 

 
i)  Inactivate the biohazardous agent: 

 
i) using a proven disinfectant (eg chlorine bleach diluted 10:1 or equivalent), gently start 

at the periphery of the spill and spread the decontaminant around the outside, 
gradually working towards the middle of the spill (this will avoid spreading the 
contaminant and minimise creation of aerosols); 

 
ii) the concentration of the decontaminant shall be sufficiently strong to inactivate the 

biohazardous agent effectively; and 
 
iii) the amount of liquid involved in the spill shall be taken into consideration when 

determining the concentration of decontaminant to use. 
 
j)  Absorb excess liquids: 

 
i) cover the area of the spill carefully with towels or other absorbent materials soaked 

with decontaminating solution; 
 
ii) ensure that the decontaminant reaches all areas of the spill; and 
 
iii) leave the decontaminant in contact with the biohazardous material for at least 20 min 

(i.e. contact time) to allow for appropriate decontamination. 
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k)  Check for splashes and spatters: 

 
i) while waiting for the contact time to elapse, check other areas surrounding the spill 

area for splashes and spatters and treat these with decontaminant; and 
 
ii) wipe down surrounding walls and cabinets with decontaminant solution. 

 
l) Consider dispersal of vapours and/or airborne dust.  For example this may be achieved 

by opening doors and windows but care is required to ensure that this does not spread 
the problem to adjoining areas.  Alternatively, water sprays may be used to knock down 
vapour or dust clouds. 

 
m) If a spillage has occurred in a confined area, the atmosphere should be tested for 

flammable and/or hazardous vapours and dusts before allowing re-entry by unprotected 
personnel.  Personnel carrying out the test require appropriate protection following the 
confined space entry (CSE) procedure. 
 

n)  Consider any possible off-site impact, particularly relating to members of the public.  If the 
incident is likely to have an effect off-site, the relevant authorities may need to be 
informed. 
 

o)  Dispose of all materials used to clean up the spill after the contact time has elapsed: 
 

i) discard absorbent material into autoclave bags; 
 
ii) continue to absorb all liquid and remove for further treatment (by autoclave); 
 
iii) work from the outside of the spill to the inside area; 
 
iv) continue to wear all protective clothing and equipment – a HEPA-equipped vacuum 

may be used for excess liquids; and 
 
v) dispose of all soiled absorbent materials as biohazard and autoclave all liquids from 

vacuum tank in accordance with site disposal procedures and national or local 
regulations. 

 
p)  Clean-up and disinfection: 
 

i) decontaminate the surfaces of all equipment used in the clean-up after the spill has 
been cleaned;   

 
ii) the area may need to be decontaminated with paraformaldehyde or formaldehyde 

gas; 
 
iii) workers involved in the clean-up should: 
 

1) decontaminate the surfaces of their protective equipment; 
 
2) remove any disposable protective wear and dispose of it in biohazard waste 

(autoclave); 
 
3) decontaminate any non-disposable protective wear (using surface 

decontamination or autoclave as required); 
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4) wash their hands and face with an appropriate decontamination soap; and 
 
5) report to the medical centre for any further medical evaluation or treatment 

required; and   
 

iv)  workers are recommended to take a full body shower as soon as feasible after the 
clean-up. 

 
 

13.  Ventilation 
 
13.1  General Ventilation 
 
The capacity of the laboratory ventilation shall be appropriate to the current laboratory 
operations and for maintenance of fume cupboards. The ventilation requirements given in AS 
1940 should be referred. Where unsafe concentrations of airborne contaminants are 
generated or there is risk of oxygen depletion in laboratory, adequate ventilation or fume 
extraction facilities shall be available to ensure their efficient removal or treatment. 
Appropriate fail-safe or alarm mechanisms shall be provided. 
 
Where flammable or combustible vapours are present, heating equipment installed in a 
laboratory shall only incorporate indirect means of heating. Where high temperatures in the 
laboratory may give rise to identifiable potential hazards, cooling shall be provided. 
 
Any heating and cooling system provided should be designed to maintain a temperature of 
(22 ± 2) °C throughout the laboratory. 
 
13.2  Local Exhaust Ventilation (Including Fume cupboards) 
 
Local exhaust ventilation is one type of equipments, which is used to control exposures of 
employees to chemical hazardous to health. The purpose of local exhaust ventilation is to 
minimise contamination of the air in the laboratory by removing contaminants at the point 
where they are generated. There are a wide variety of local exhaust ventilation systems that 
can be used within laboratories. Fume cupboards are one of the most common types of local 
ventilation used, while biological safety cabinets are commonly used within microbiological 
and biomedical laboratories. Other types of local ventilation that can be used include cytotoxic 
drug safety cabinets, slot ventilation, overhead canopy hoods and flexible trunk hoods. 
 
The need for local exhaust ventilation shall be identified from chemical health risk assessment 
conducted for laboratories. Some important matters to be considered in assessment process 
are as follows: 
 
a) toxicity and amount of emissions from equipment or instruments; 
 
b) presence of flammable substances and sources of ignition; 
 
c)  corrosion of sensitive instruments and the position of electrical; and 
 
d) the possibility of bottles or cylinders exploding from exposure to heat. 
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13.2.1  Legal Provision 
 
If a risk assessment identifies the need for local exhaust ventilation, the local exhaust 
ventilation installed should be complied with the Occupational Safety and Health (Use and 
Standard of Exposure to Chemical Hazardous to Health) 2000.  
 
Regulation 17 stipulated that any engineering control equipment has to be inspected at an 
interval not longer than one month and has to be examined and tested by Hygiene Technician 
at an interval not longer than twelve months. 
 
Regulation 18 stipulated that local exhaust ventilation system has to design according to 
approved standard by registered professional engineer. This regulation also stipulated the 
responsibility of registered professional engineer to test the local exhaust ventilation system 
after construction and installation. 
 
Regulation 19 stipulated the type of records the employer has to keep and produced for 
inspection when requested by Director of Occupational Safety and Health. 
 
13.2.2  Fume cupboards 
 
13.2.2.1  General 
 
The purpose of the fume cupboard is to remove vapours, aerosols or particulate matter from 
the immediate work area. The substances removed may be:  
 
a) toxic (substances which injure health, e.g. those which asphyxiate, cause allergic reaction 

or narcosis); 
 
b) flammable (includes explosive substances); 
 
c) chemically active (includes corrosive substances); 
 
d) radioactive; or 
 
e) noxious (includes lachrymates and substances, which have objectionable odours). 
 
Every effort shall be made to keep the laboratory atmosphere unpolluted. Operations, which 
may produce flammable or toxic vapours, should be carried out either in a fume cupboard or, 
if this is not possible, they should be provided with any other type of local exhaust ventilation. 
 
The laboratory supervisor should check that personnel using the fume cupboard are aware of 
the potential hazards associated with their work. A thorough check should be carried out on 
the type of work being carried out in the fume cupboard and the essential services (i.e. water, 
electricity) that the work requires prior to turning off the fume cupboard fan. Release of toxic 
and flammable gases into the fume cupboard should be limited, so that the concentration in 
the effluent from the fume cupboard is kept to a minimum. 
 
All fume cupboards shall be maintained in good working order and their condition and 
operation shall be checked periodically. 
 
 
 
 
 



MS 1042: PART 1:2007 

© STANDARDS MALAYSIA 2007 - All rights reserved 19

 
 
 
 
13.2.2.2  Types of fume cupboard 
 
Fume cupboards for experimental work where a fume cupboard is being used for 
experimental work, the following potential hazards should be considered. 
 
a) Presence of flammable substances and sources of ignition. 
 
b) Corrosion of sensitive instruments and the position of electrical leads. 
 
c) The possibility of bottles or cylinders exploding from exposure to heat. 
 
A potentially hazardous procedure to be performed in a fume cupboard shall be planned in 
such a way as to minimise the operator's exposure to danger. For certain types of work, 
remote control may be essential. The following recommendations should be observed. 
 
a) Excess materials and containers should not remain in the fume cupboard during 

experimental work. If it is essential that materials be retained, they should not present a 
source of danger. 

 
b) When a shared facility is being used, a reservation notices and, if necessary, a warning 

notice of any danger should be displayed. 
 
c) When an experiment is complete, the equipment should be cleaned and the cupboard left 

clear for the next experiment. 
 
Fume cabinets should not be used as storage facilities for hazardous materials. Laboratories 
should install a separate ventilated storage cabinet where volatile corrosive substances can 
be stored separate from flammable substances. Oxidative corrosive chemicals and organic 
materials shall not be stored together it is dangerous to allow fumes from these classes of 
materials to mix. 
 
13.2.2.3  Cabinets for biological materials 
 
The use of laminar-flow cabinets and biological-safety cabinet shall be in accordance with 
Laboratory Biosafety Manual, latest edition, WHO.  
 
 

14.  Electrical installations 
 
14.1  Permanent installation 
 
All electrical installations shall be carried out by a qualified competent person, and installation 
practices and equipment shall comply with MS IEC 60364 and the Act and regulations of the 
Energy Commission. 
 
All part of an installation shall be adequately protected against damage which might 
reasonably be expected to result from mechanical injury or inadvertent disturbance by 
workmen, exposure to weather, water or excessive dampness, corrosive fumes, accumulation 
of dust, steam, oil, high temperature or any other circumstances which may occur under the 
conditions of use. All parts of electrical apparatus mounted in fire-isolated stairways shall be 
fireproofed. A separate outlet should be used for each item of equipment. 
 
 
 



MS 1042: PART 1:2007 

© STANDARDS MALAYSIA 2007 - All rights reserved 20 

 
 
 
 
14.2  Temporary installations 
 
Electrical wiring shall be installed in accordance with the condition as specified for permanent 
installations. 
 
14.3  Protection of final sub circuits  
 
All electrical apparatus that is not permanently wired shall be protected by a step-down 
transformer for extra-low voltage operation, or by a residual current device or an isolating 
transformer for low-voltage operation. These protective installations shall comply with MS IEC 
60364 and the Act and regulations of the Energy Commission. 
 
Consideration should be given to protecting all final sub-circuits in a laboratory. 
 
 

15.  Laboratory safety and emergency management 
 
15.1  General 
 
Laboratory safety systems should be implemented in order to manage occupational safety 
and health in a laboratory. The Head of Laboratory will be responsible for the implementation 
and management of a laboratory safety system that shall address the following key areas: 
 
a) assessment and management of all risks; 
 
b) training and induction; 
 
c) safe operation; 
 
d) emergency procedures and preparedness; 
 
e) safety equipment; 
 
f) information management and review; and 
 
g) safety Inspection. 
 
 
15.2  Risk assessment  
 
Risk assessments of the entire operations of the laboratory shall be carried out. Risk 
assessment can be described as a systematic use of the available information to identify 
hazards and to estimate the risks to staff, property or the environment and to take appropriate 
steps to avoid or mitigate identified consequences of those risks. Where chemical hazardous 
to health are used at the place of work, the duty to perform an assessment of health risks 
arising from the use of chemical hazardous to health is mandatory under the Occupational 
Safety and Health (Use and Standard of Exposure to Chemical Hazardous to Health) 2000. 
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When controlling risks, the most effective control measures available should be chosen in 
order of effectiveness. The  hierarchy of control as follows:  
 
a) elimination of hazardous substances from the laboratory; 
 
b) substitution of less hazardous substances; 
 
c) total enclosure of the process and handling systems; 
 
d) isolation of the process to control any emission of hazardous substances; 
 
e) modification of the process parameters; 
 
f) applying engineering controls, including local exhaust ventilation, for vapour, gases or 

particulate, to contain or minimise exposure to hazardous substances; 
 
g) adoption of safe work practices, including changes to work methods, which minimise the 

exposure to hazardous substances; and 
 
h) where other effective means of controlling the hazard are not practical, approved 

personal protective equipment will need to be used. 
 
For further information on risk identification, control and management of Chemical hazardous 
to health, see “A Manual of Recommended Practice 2

nd
 Edition – Assessment of the Health 

Risks Arising from the Use of Hazardous Chemicals in the Workplace and Guidelines on 
Control of Chemicals Hazardous to Health 2000”. 
 
In all cases documentation of risk assessment should be kept for a minimum of 30 years.   
 
15.3  Training and induction 
 
Key components in this area are as follow: 
 
a) Procedures for the systematic induction of all persons with access to the laboratory shall 

be implemented and shall ensure they are aware of the provisions and procedures for 
laboratory safety and that they are trained in the use and maintenance of appropriate 
personal protective equipment. 

 
b)  Laboratory staff shall be trained in the safe handling and use of chemicals and 

equipment. 
 
c)  Laboratory staff shall be trained in procedures to be adopted in emergencies, including a 

procedure to ensure the complete evacuation from the laboratory of all staff and visitors. 
 
d)  The training provided shall be documented and records of such training shall be 

maintained for the period prescribed by legislation. 
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15.4  Safe operation 
 
Key components in this area are as follow: 
 
a) Procedures for the safe operation of all laboratory activities, including plant (see MS 1042 

Part 6) shall be established and maintained. 
 
b) A review of the risk assessment shall be carried out when new chemicals or methods are 

introduced, or when the function of the laboratory compartment is changed and safety 
procedures shall be updated as required. 

 
c) Arrangements shall be made for the safe operation of unattended equipment at the times 

of reduced staffing or outside normal working hours. 
 
d) A procedure shall be established to ensure the safe collection, identification, storage and 

disposal of laboratory wastes. 
 
e) Personnel shall be made aware of any special facilities or procedures required for waste 

disposal. 
 
f) Laboratory staff shall be made aware of the hazardous nature of the materials and 

instruments with which they work. (information on materials can be obtained form sources 
such as material safety data sheets, instruments manufacturer’s literature and instruction 
manuals). 

 
g) Suggestions for improvements to laboratory safety made by the staff and any actions 

taken in response to them shall be recorded. 
 
h) Health surveillance shall be conducted any records maintained in accordance with 

National, State or Territory legislation. 
 
i) Appropriate shut down procedures shall be developed. 
 
j)  Appropriate clean-up and decommissioning procedures shall be developed, as required. 
 
15.5  Emergency procedures and preparedness 
 
Safety information and emergency procedures shall be made available 
 
Key components in this area are as follow: 
 
a) Procedures shall be established for the safe shutdown of all laboratory equipment in the 

case of an emergency; procedures should be in a “step-by-step” format, and should be 
displayed prominently alongside the relevant laboratory equipment. 

 
b) First aid arrangements appropriate to the needs of he laboratory shall be organised; 

reference should be made to National, State and Territory legislation for first aid treatment 
in the workplace. 

 
c) A suitable manual outlining emergency and safety procedures, including spill 

management, and a procedure for evacuating the building shall be made available. The 
procedures shall ensure the locations and movements of people are readily identified for 
emergency purposes (see also 3.2). 
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d) Regular rehearsals of emergency procedures shall be conducted using emergency 

equipment. 
 
e)  The information and procedures should be prominently displayed at all times. Emergency 

procedures should be posted in each laboratory and should provide telephone numbers 
of: 

 
i)  fire brigade; 

 
ii)  ambulance; 

 
iii)  safety officer; 

 
iv) hospital; and  

 
v)  police. 

 
 
NOTES. 
 
A list containing current names, addresses and telephone numbers of local medical practitioners, hospitals, the 
poison information information centre and other emergency services should be kept readily accessible. National 
Poisons centres  should be refered. 

 
15.5.1  Primary emergency procedure 
 
To prevent injury and limit the spread of the hazard, the emergency procedure shall include 
the following instructions: 
 
a)  Alert emergency services and personnel in the immediate victinity. 
 
b) Confine the fire or other source of danger, if practicable without endangering personnel, 

to gain time for evacuation and to limit the extent of the damage. 
 
c)  Summon other aid as required. 
 
d)  Evacuate the building if necessary, making provision for injured personnel. 
 
15.5.2  Evacuation of the building 
 
Civil disturbances, power failure to essential equipment, large spills of chemicals, fires and 
leaking cylinders of toxic or corrosive gases are examples of emergencies which can require 
rapid evacuation of the building. The procedures shall ensures that all visitors and occupants 
of the laboratory are safely evacuated. On evacuation of the building, personnel should be 
moved to a designated assembly area away form the building. 
 
15.6  Safety equipment 
 
Key components in this area are as follow: 
 
a) All safety equipment shall remain accessible to laboratory personnel at all times. The 

equipment shall be regularly checked and maintained in working order. 
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b) Requirements for clothing, apparel (e.g; jewellery), hairstyles and footwear worn by 

laboratory personnel compatible with safe working practices shall be prepared and 
implemented. 

 
c) Protective clothing and safety equipment shall be provided for laboratory personnel and 

visitors. 
 
NOTE.  The requirements for visitors may vary depending on the activities and risk exposure. 

 
15.7  Information management and review 
 
Key components in this area are as follow: 
 
a)  Subsequent reviews of the risk assessment for all laboratory activities including materials 

used shall be undertaken. 
 
b) Safety information shall be provided by effective means, e.g; notice boards, websites or 

pamphlets. The information shall be regularly reviewed and replaced, if necessary, to 
ensure that it is current. 

 
c) Records of laboratory accidents and incidents, and the follow-up procedures taken, shall 

be maintained in accordance with relevant regulations. 
 
NOTES: 
 
1.  A review of circumstances leading to an accident or incident should be undertaken by the supervisor, safety officer 
or safety committee and corrective action, or modifications where appropriate, should be made as soon as possible 
to prevent reccurrence. 
 
2.  An example of a standard work injury report form and more detailed and comprehensive information on work 
injury reports can be found in AS 1885.1. 

 
15.8  Safety Inspections 
 
Safety inspections to identify hazards and review practices shall be carried out at regular 
intervals and whenever any significant change is made to the work procedures or equipment 
in the laboratory to improve and maintain a safe environment. The inspection team should 
incorporate independent personnel. 
 
Findings and recommendations arising from safety inspections shall be reported to the 
appropriate personnel. If the safety inspection uncovers a situation that places an employee 
at significant risk, immediate action shall be taken to remedy the situation. 
 
15.9  Personnel working in isolation 
 
The occupational hazards of working alone are the same as those associated with any other 
work, but the consequences of accidents are likely to be more severe. All practicable 
measures should be taken to minimise the risk to staff that are required to work alone. 
 
All tasks to be carried out while working alone shall be subject to a risk assessment. This 
assessment shall consider the experience and training of the individual involved in the 
planned work. Additional training and instruction may be necessary before working alone is 
approved by the laboratory supervisor. 
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Where the risk assessment identifies high-risk hazards, these will not be undertaken by term 
staff applies to contractors, visitors or staff working alone.  
 
Some tasks, by legislation, are not permitted to be carried out alone at any time. Specifically 
this includes entry to confined spaces (refer to latest version Code of practice For Safe 
Working In Confined Space). 
 
Staff who have any medical condition which may give rise to a dangerous or life threatening 
situation when working alone should notify their laboratory supervisor of their condition. 
 
Examples of high-risk activities are given in Annex B. 
 
Employees who have to work in isolated or in hazardous areas shall be provided with a 
means of summoning help. 
 
 

16.  First aid 
 
16.1  General 
 
First aid is the skilled application of accepted principles of medical treatment at the time and 
place of an accident. It is the approved method of treating a casualty until he or she is placed 
in the care of a qualified medical personnel for definitive treatment of the injury or illness.  
 
16.2  Legal Provision 
 
In pursuant to the respective acts and regulations, the employer of the laboratory shall make 
available first aid for all employees.  
 
16.2.1  Occupational Safety and Health Act 1994 
 
Section 15 (1) stipulate the general duties of employer to ensure safety, health and welfare at 
work for all employees.  
 
16.2.2  Factory and Machinery  Act 1967 
 
Section 25 (1)(c) stipulate the provision of first aid box or cupboard for all workplace; and first 
aid room for workplace with more than one hundred and fifty employees at any one time. 
 
Regulation 38 of Factories and Machinery (Safety, Health and Welfare) Regulations 1970 
stipulate the provision of first aid for all employees; and trained-first-aider when there is more 
than twenty employees at any one time. 
 
16.3  Minimum First Aid Equipment 
 
This consists of a first-aid box or cupboard, protective clothing and safety equipment for the 
person rendering the first aid, and eye irrigation equipment. It should be kept in a prominent 
position and be easily recognized. Protective equipment for the person rendering first aid 
includes: 
 
a)  mouthpiece for mouth-to-mouth resuscitation; 
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a) gloves and other barrier protections against specimen or reagent exposures; and 
 
b) clean-up kit for specimen or reagent spills along with the prescribe manual. 
 
Eye irrigation equipment should also be readily available and employee should be trained in 
its correct use. 
 
For further information, please refer to the Guidelines on First-Aid Facilities in the Workplace 
published in year 2004 by the Department of Occupational Safety and Health, Malaysia. 
 
 

17. Requirements for safe conduct and good housekeeping 
 
17.1  Safe conduct 
 
Safety in the laboratory depends upon personnel achieving a recognised standard of 
behaviour. Personnel who have medical conditions that can affect their ability to work safely 
within the laboratory’s procedures, or that can contribute to increasing the hazardous nature 
of the situation should report this to the appropriate person. The following recommendations 
apply to all personnel who work in or enter the laboratory. 
 
a) Do not adopt a casual attitude in the laboratory and always be conscious of the potential 

hazards. 
 
b) Do not run in the laboratory or along corridors. 
 

c) Do not indulge in reckless behaviour in the laboratory. 
 
d) Always exercise care when opening and closing doors and entering or leaving the 

laboratory. 
 
e) Do not handle, store or consume food or drink in the laboratory. 
 
f) Do not store food or drink in a refrigerator, which is used to store laboratory materials. 
 
g) Do not smoke within the laboratory area. 
 
h) Ensure that personal clothing is suitable to laboratory conditions, e.g. non-slip, closed-in 

footwear. Do not wear open-toed shoes in the laboratory. 
 
i) Always wear eye protection when in the laboratory area. 
 
j) Use protective clothing and devices appropriate to the type of operation being carried out, 

giving due consideration to the work being carried out in the vicinity. 
 
k) Wash skin areas, which come in contact with chemicals, irrespective of concentration. 
 
l) Regard all substances as hazardous unless there is definite information to the contrary. 
 
m) Do not undertake any work unless the potential hazards of the operation are known as 

precisely as possible, and the appropriate safety precautions are adopted. 
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n) Do not carry out hazardous work in isolation in a laboratory; ensure that at least a second 

person is within call (see also 15.5). 
 
o) Always use safety carriers for transporting chemicals in glass or plastic containers with a 

capacity of 2 L or greater. Never carry containers of mutually reactive substances at the 
same time. 

 
p) Take additional care when carrying any potentially hazardous substance. 
 
q) Do not store mutually reactive substances in the same area. 
 
r) Keep only the minimum required quantities of hazardous substances in the laboratory 

work area. 

 
s) Clean up spills immediately. 
 
t) Dispose of specialised wastes (e.g. broken glassware, mercury waste, biological and 

radioactive substances) in containers reserved for the particular type of waste. 
 
u) Always use a appropriate fume cupboard (see 21.1 and 21.2 and AS/NZS 2243.8 or 

biohazard hood (see 21.2)) when working with highly toxic, volatile or odoriferous 
substances. 

 
v) Keeps all fire escape routes completely clear at all time. 
 
w) Label all safety equipment and maintain it in good operating condition. Check and inspect 

safety equipment for correct operation in accordance with the manufacturer’s instructions 
and report, in writing, any requirement for maintenance. 

 
x) Ensure that all safety equipment remains accessible to the laboratory personnel at all 

times. 
 
y) Keep safety information and emergency procedures prominently displayed at all times in 

each laboratory. Include in the safety information, the telephone numbers of:  
 
 i) fire brigade; 
 
 ii) ambulance; 
 
 iii) safety officer; 
 
 iv) security officer; 
 
 v) hospital; and 
 
 vi) police. 
 
17.2  Good housekeeping 
 
The following recommendations apply to good housekeeping practices in the laboratory. 
 
a)  Keep benches, shelves and cupboards clean and tidy. 
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b)  Clean up after each stage of an operation. Rinse any apparatus which has contained 

harmful chemicals before final cleaning. 
 
c) Return all reagents, equipment and glassware not in use to their proper place in a clean 

condition. 
 
d) Clean up spilt material immediately, using a procedure suitable for that particular 

substance, to avoid the potential hazards resulting from corrosiveness, fumes, 
slipperiness, reactivity, toxicity or flammability. 

 
e) Clearly and permanently label all chemical containers. 
 
f) Immediately clean down reagent bottles where the contents have been spilled down the 

sides. Take care to ensure that the material used the spill does not react with the spilled 
substance. 

 
g) Do not return ‘used’ chemicals to reagent jars. 
 
h) Do not store in the laboratory work area quantities of hazardous substances greater than 

those required for the efficient operation of the laboratory. 
 
i) Dispose of solvent wastes as soon as practicable. Do not allow wastes to accumulate so 

that they become a potential hazard. 
 
j) Collect chemical wastes and remove them from the work area. Store them in safe area. 
 
k)  Dispose of broken glassware by using a container reserved for the purpose.  
 
 

18. Use of personal protective equipment  
 
18.1  General 
 
To control the hazards in the laboratory, the laboratory supervisor shall undertake a risk 
analysis and implement appropriate control measures. These control measures shall include 
elimination, substitution, total enclosure, isolation, modification, engineering controls, safe 
work system and practices and approved personal protective equipment. . The last means of 
control to be adopted should be the use of approved personal protective equipment. The 
approved personal protective equipment shall be used: 
 
a)  when it is impracticable to apply the other of control measures; 
 
b) as an interim measure while other prefer control measure are design and install; and 
 
c) when other control measures are not adequate to control risks. 
 
The personal protective equipment used shall be approved by Director General of 
Department of Occupational Safety and Health. Where personal protective equipment is used 
the employer shall establish and implement procedures on the issuance, maintenance, 
inspection and training in the use of approved personal protective equipment.  
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The approved personal protective equipment shall be suitable to the type of work. 
 
a)  Fit the workers. 
 
b)  Not adversely affect the health or medical condition of the worker. 
 
c)  Be in sufficient supply and readily available. 
 
18.2  Clothing 
 
Laboratory personnel shall use the protective clothing and equipment supplied, appropriate to 
the task being undertaken. Safety clothing and equipment shall be removed on leaving the 
work area. The issue and use of personal protective equipment should not be a substitute for 
implementing a safe system of work. The use of long-sleeved cotton or cotton/polyester boiler 
suits, 'wrap-around gowns or laboratory coats is recommended for general laboratory work. 
The use of quick release textile fastenings is recommended for wrap-around laboratory 
gowns. Care should be exercised in the choice of garment selected. Nylon is not 
recommended because it is easily destroyed by heat or acid. Many synthetic fibres offer poor 
protection against liquids, which can pass through the fibres with little or no absorption. Also, 
in a fire, synthetic textiles tend to melt and cause burns to the body. Consideration should be 
given to any static electricity hazard produced by synthetic clothing. 
 
NOTE.  Contaminated protective clothing should not be laundered domestically. 

 
18.3  Eye protection 
 
Eye protection, selected and used in accordance with MS ISO 4849, should be worn at all 
times in the laboratory. More specialised eye protection (i.e. wrap-around safety glasses) 
shall be worn when hazardous materials are being handled and also when personnel in the 
vicinity are working with hazardous substances.  
 
Additional protection, i.e. safety shield, should be worn where glass apparatus is evacuated, 
recharged with gas or pressurised, when pouring corrosive liquids, when using cryogenic 
fluids, when combustion processes are being carried out and always where there is a risk of 
explosion or implosion. The wearing of contact lenses cannot be considered under any 
circumstances to be a substitute for normal eye safety protection. 
 
18.4  Hearing protection  
 
The person who is using ultrasonic cleaning apparatus or other apparatus which may damage 
or impair hearing should worn approved hearing protection in accordance with the Factories 
and Machinery (Noise Exposure) Regulations 1989. The hearing protection is required to 
protect workers from being exposed to: 
 
a) noise level exceeding equivalent continuous sound level of 90 dB(A) or exceeding the 

limits specified in the First Schedule or exceeding  the daily noise of unity.; 
 
b)  noise level exceeding 115 dB(A) at any time; and 
 
k) noise level exceeding a peak sound pressure level of 140 dB. 
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If any of workers are exposed to noise level or action level, employer shall establish and 
maintain an audiometric testing programme, institute a training programme and post a 
warning sign at entrance to related work area.   
 
18.5  Gloves 
 
Gloves of suitable material, length and weight are essential for some laboratory operations, 
e.g. handling of cryogenic substances. In pathology, microbiology and biochemistry 
laboratories, gloves are the primary barrier to possib1e infection when hand1ing biological 
materials. Gloves may also act as a temporary barrier to dermatitis sensitises, and can be an 
effective barrier against dust and fibres. Barrier creams can provide adequate protection in 
certain circumstances; however, they should not be used as a substitute for glove protection.  
 
For information on the selection of gloves for particular hazards refers to Guidelines on the 
use of Personal Protective Equipment against Chemical Hazards, DOSH:2005 (use and 
standard of exposure of chemicals hazardous to health regulations 2000 P. U. (A) B1). 
 
18.5.1  Glove removal and disposal 
 
Extra care should be taken when removing gloves. Peel the glove off the hand, starting at the 
wrist and working towards the fingers. Keep the working surface of the glove from contacting 
skin during removal. Disposable gloves should be discarded in designated containers. 
 
Clean or decontaminate reusable gloves after removal and prior to reuse. Avoid spreading the 
hazardous material that contaminate the gloves; and wash hands after removing the gloves. 
 
18.6  Safety footwear 
 
Open-toed shoes shall not be permitted in the laboratory. Where safety footwear is required 
for a particular hazard, it shall be selected in accordance with MS 1598. 
 
18.7  Respirators 
 
Dust masks and simple respirators with replaceable elements should be used where particle 
matter are handled in the laboratory. Respiratory protective devices should be selected and 
used in accordance with Guidelines on the use of Personal Protective Equipment against 
Chemical Hazards, DOSH:2005 (use and standard of exposure of chemicals hazardous to 
health regulations 2000 P. U. (A) B1). Where a process requires the continued (day-to-day) 
use of respirators the process shall be modified to minimise or eliminate the respiratory 
hazard. 
 
18.8  Safety helmets 
 
Safety helmets shall be worn wherever there is a danger of falling objects or impacts to the 
head from obstructions. 
 
18.9  Other personal protection 
 
Items such as rubber hoots leggings, plastics or rubber aprons, and elbow-length gloves, 
which may be required for certain hazardous processes (e.g. when sampling from tanks or 
handling hazardous materials), shall be made available. 
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19. General laboratory practices  
 
19.1  Handling of glass 
 
Careless manipulation of glass is the cause of many injuries in laboratories. In addition to the 
wearing of eye protection, the following procedures shall be observed.  
 
a) To break glass tubing or rod, hold it in a cloth with thumbs on both sides of a score mark 

made by a sharp file or glass-cutter and break it by snapping it away from the body. Large 
diameter tubing can be cracked by placing a red-hot rod or wire on a score mark that 
rings the tube. 

 
b) To remove sharp slivers of glass, which often protrude from freshly broken surfaces, heat 

the broken surface in a flame until the surface is rounded. 
 
c) If glass tubing or rod is to be passed through a bung, lubricate the glass before insertion. 

The bung should never be held in the palm of the hand while inserting the tube. If any 
significant force is required to push the tube through the bung, the hole should be 
enlarged. 

 
d) Carry long lengths of glass tubing upright. 
 
e) Dispose of broken glassware in a container reserved specifically for the purpose. 
 
19.2  Stirring 
 
Wherever possible, a magnetic stirrer should be used in preference to manual or fixed shaft 
stirring. When using a magnetic stirrer, the speed control should be set at the low-speed 
position before switching on the stirrer. 
 
Magnetic coupling devices are available for operating a stirrer shaft in a closed vessel. 
Turbine stirrers driven by compressed air or vacuum are recommended for use where a 
spark-free environment is required. 
 
19.3  Use of electrical leads   
 
Care should be taken to ensure that electrical leads are not weakened by pulling, and that the 
plugs and sockets are in serviceable condition. 
 
19.4  Use of flexible tubing 
 
Care should be taken to select tubing appropriate to its function. Reinforced tubing should 
always be used where the tubing is to be exposed to vacuum or pressure. The use of plastic 
tubing is preferred for the attachment of permanent installations to laboratory services, as it is 
less liable to perish. Tubing to any supply service should be secured by approved hose clips. 
Rubber and plastic tubing should be checked periodically for cracks, hardening and other 
damage. Flexible tubing should only be removed from glassware by cutting. When 
assembling apparatus, lengths of tubing should always be kept to a realistic minimum. 
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19.5  Pipetting 
 
Pipetting by mouth shall be prohibited. A suction device, automatic pipette or other safe 
means of pipetting shall be used. 
 
19.6  Solvent extraction 
 
Extractions using organic solvents, which are carried out in separating funnels, often lead to 
an increase in pressure when the solvents are shaken together. Any pressure should be 
released at frequent intervals by inverting the funnel with the stopper securely held, and 
opening the tap cautiously, with the funnel stem pointing in a safe direction. 
 
Extractions that may release quantities of flammable vapours should be performed in well-
ventilated areas. 
 
19.7  Operations involving compressed and liquefied gases 
 
19.7.1  Cylinders of compressed and liquefied gases 
 
Cylinders of compressed and liquefied gases connected to equipment being used within the 
laboratory shall be secured in the upright position unless contrary advice has been received 
from the supplier. When not connected for use, gas cylinders shall be stored upright outside 
the laboratory building in a ventilated housing and should be shaded from the sun. Adequate 
precautions shall be taken to protect cylinders, valves and reticulation lines from mechanical 
damage and external sources of heat. Detailed information on the storage and handling of 
gas cylinders is given in chemical safety data sheet as required as USECHH 2000. 
 
19.7.2  Installation of fuel gases 
 
All installation involving the supply and use of hydrocarbon gases shall conform to the 
requirements of the applicable Malaysian Act and Regulations. Where liquefied petroleum 
gases are involved, installations for storage and handling shall be designed, constructed, 
commissioned and operated in accordance to MS 830. For fuel gas piping system it shall be 
designed, constructed, commissioned and operated in accordance to MS 930. 
 
19.8  Operations involving cryogenic liquids 
 
The handling and storage of cryogenic liquids shall be carried out in accordance with 
chemical safety data sheet. Large cryogenic vessels should be transported on a stable trolley 
designed to hold them securely in position during transit, and to permit easy and safe loading 
and unloading. 
 
19.9  Use of fail-safe devices 
 
The fitting of fail-safe devices designed to cut off gas, water or electricity services decreases 
the risk of fire, explosion and property damage. Careful examination of apparatus and 
procedures will usually show where this should be done, for example:  
 
a) a thermal relay should be fitted to switch off the power in the event of a temperature 

control failure; 
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b) a thermal relay or a pressure or flow switch should be available to cut the power supply to 

a distillation in the event of condenser cooling-water flow failure; 
 
c) a means of cutting off the supply of a reactant should be fitted where there is a possibility 

of the reaction getting out of control; 
 
d) an external safety thermostat should be fitted to laboratory ovens to minimise the serious 

consequences of failure of the internal thermostat; and 
 
e) a bursting disc or vent should be installed on apparatus, which is operated under positive 

pressure. 
 
19.10  Use of ultraviolet lamps, arcs, high-intensity sources  
 
Ultraviolet lamps and other high-intensity light sources, such as lasers, may cause eye 
damage. Infrared heat lamps can also cause burns. Suitable eye protection and skin 
protection shall be worn by any person exposed to such radiation, but preference shall be 
given to suitable enclosure of the source. Care should also be taken to avoid reflected rays. 
Appropriate warning signs shall be displayed at the entrance to the laboratory indicating the 
type of radiation hazard present. In addition, a warning light (preferably wired to the on-switch 
circuit of the instrument) should be installed at the entrance to the laboratory. 
 
19.11  Handling of human biological material 
 
Human biological materials (e.g. tissues, faeces, urine, blood and serum) may be 
contaminated with pathogenic organisms, and the risk of infection should be recognised and 
appropriate precautions followed. It is essential therefore to institute adequate preventative 
and decontamination procedures and to seek advice from an experienced microbiologist. 
 
Personnel who have come in contact with suspected contaminated material shall be offered 
appropriate first aid treatment and medical attention, and if necessary, post-trauma 
counselling. 
 
Reference for details in this particular area can be made to MS 1042: Part 3. 
 
 

20.  Operation of instruments  
 
Recommended procedures for the safe operation of laboratory instrumentation can be 
obtained from the manufacturer’s manual for:  
 
a) flame atomic absorption spectrometry; 
 
b) graphite furnace atomic absorption spectrometry;  
 
c) arc/spark atomic emission spectrometry; 
 
d) inductively coupled plasma spectrometry; 
 
e) ion chromatography; 
 
f) UV-visible spectrophotometry; 
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g) gas chromatography; 
 
h) infrared spectrophotometer; and 
 
i) X-ray analysis equipment. 
 
 

21. Operations under vacuum 
 
21.1  Vacuum glassware 
 
21.1.1  Safety aspects 
 
Operations, which are carried out under vacuum, should be shielded to minimise  injury to 
the operator and those in the vicinity of the apparatus. Eye protection shall be worn where the 
use of safety shields is impractical. Use of specialised vacuum equipment, e.g. electron 
microscopes or vacuum coating equipment, shall be in accordance with the manufacturer's 
instructions. 
 
21.1.2  Assembly of apparatus 
 
Only glassware designed for vacuum operations shall be used. Standard glass joints should 
be used in the assembly of a temporary system. Dry cone-and-socket joints tend to stick and 
seal poorly. Ball-and-socket joints can be used where some flexibility or ease of adjustment is 
required. If grease is incompatible with the process, the use of PTFE sleeves in the joints is 
recommended. 
 
21.1.3  Cleaning before repair 
 
Permanent high-vacuum systems can contain sections that are fabricated by glass blowing. If 
organic solvents are used for cleaning glassware, pockets of vapour can cause explosions 
during glass blowing. Before repair or modification to glassware, the final cleaning rinse of the 
parts should be with distilled water followed by drying in a stream of air. 
 
21.1.4  Repair 
 
Repairs to glassware for use under vacuum should only be carried out by a qualified glass 
blower. All vapours and traces of materials used in the apparatus should be removed prior to 
it being sent for repair. Sections of the apparatus in which radioactive materials have been 
used should be replaced, not repaired. 
 
21.1.5  Implosion protection during use 
 
Glass round-bottom flasks, vacuum desiccators and dewar flasks should be taped or boxed to 
guard against implosion during use. A vacuum achieved by a water pump is just as 
dangerous as the high vacuum produced by a rotary oil pump. 
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21.2  Vacuum distillation and evaporation  
 
21.2.1  Vacuum distillation 
 
The vacuum distillation and evaporation of organic liquids is often carried, out using a water 
pump or rotary oil pump. In either case, a trap and a non-return valve should be placed 
between the pump and the apparatus to avoid the danger of sucking water or oil back into the 
apparatus. A safety screen should be installed to protect the operator. While the apparatus is 
in use, it should not be left unattended. 
 
Where the distillation temperature is high, the sudden ingress of air into the evacuated 
apparatus may produce a hazardous situation. This hazard can be minimised by permitting a 
slow purge of nitrogen into the system, and at the completion of distillation, allowing nitrogen, 
instead of air, to fill the apparatus. 
 
21.2.2  Use of vacuum pumps 
 
Electric motors, and heating elements of mercury diffusion or oil pumps, can act as ignition 
sources for flammable vapours, both inside and outside a vacuum system. Effluents from the 
pumps shall be piped to a fume cupboard or vented to air outside the laboratory. 
 
21.2.3  Filtration apparatus 
 
Filtration of flammable liquids under vacuum will release vapours, which can ignite if a source 
of ignition is present. Therefore, vacuum filtrations of flammable liquids shall not be carried 
out in the vicinity of any source of ignition. 
 
21.2.4  Use of traps 
 
In vacuum systems, traps are used:  
 
a) to prevent foreign substances entering the pump; and 
 
b) to prevent water and oil. (from the pump) entering the apparatus. 
 
The following coolants are commonly used in traps:  
 
a) cold water; 
 
b) brine; 
 
c) solid carbon dioxide; 
 
d) solid carbon dioxide in acetone; and 
 
e) liquid nitrogen. 
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During operation the contents of the trap should be monitored regularly, to ensure that 
dangerous substances do not accumulate to such an extent that some leakage to the pump 
or laboratory can occur. The person using the pump should be responsible for cleaning and 
emptying traps. The level of coolant surrounding the trap should also be carefully monitored, 
as a general purpose dewar flask seldom holds its charge of coolant for more than 24 h. 
 
A potential hazard can arise where the coolant becomes depleted and the condensed gas is 
warmed by the atmosphere. The volume of gas produced by the volatilisation of the trapped 
substances is often far greater than the available volume within the trap; the gas will escape 
through any manometer, by blowing out the key of a tap or by bursting the vessel. 
 
21.2.5  Closing down vacuum experiments 
 
A procedure should be established for safely returning the pumping system and vacuum 
apparatus to atmospheric pressure. A vacuum apparatus may be returned to atmospheric 
pressure by increasing the nitrogen purge rate to the system, where a nitrogen purge is fitted. 
 
21.3  Use of mercury 
 
21.3.1  Personnel monitoring 
 
Personnel using processes involving exposed mercury should undergo biological monitoring. 
A portable mercury-vapour meter or detector tube should be used to monitor areas where 
mercury is in use. 
 
21.3.2  Hammering by mercury 
 
Quickly flowing mercury in a vacuum apparatus strikes bends or top surfaces with 
considerable force, which may break glassware. The rate of movement of mercury within 
apparatus should be controlled by careful use of the taps or by inclusion or restricting 
capillaries. Mercury-filled manometers should be rotated slowly, to minimise dispersion of the 
liquid in the apparatus. 
 
21.3.3  Mercury spillage 
 
All mercury surfaces shall be enclosed except where access to atmospheric air pressure is 
required (as in a mercury barometer). Sudden changes in pressure applied to a manometer 
may eject mercury. Spill trays containing water to a depth of at least 1 cm shall be placed 
under any equipment containing mercury. Spill kits shall be readily accessible for cleaning up 
mercury spills. 
 
21.3.4  Mercury thermometer 
 
Electronic thermometers, sometimes referred to as dial thermometers, should be used in 
place of mercury thermometers in laboratory ovens and incubators. 
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22.  Operations under internal pressure 
 
Where installed, containers and glass apparatus, which either operate under positive 
pressure or may be subject to a rise in pressure (e.g. from a chemical reaction), should be 
fitted with a means of pressure relief. An assessment of the need to install a safety valve, 
bursting disc or vent should be made in each individual case. Glass vessels that are heated to 
produce high-pressure reactions should be enclosed in steel tubes, and carefully cooled 
before opening. Gases under pressure store a great quantity of energy compared with liquids. 
Failure of apparatus under gas pressure is therefore much more dangerous than failure under 
liquid pressure. Advice should be obtained from the laboratory supervisor before applying any 
internal pressure to an apparatus. 
 
Where the apparatus is capable of being held under a pressure greater than atmospheric, the 
apparatus, including its safety devices, shall be designed by a qualified engineer and tested 
under the engineer's supervision. The laboratory supervisor, in agreement with a competent 
person, shall ascertain whether the apparatus, including pressure vessels and reactors, 
should comply with the Factory and Machinery Act (Steam boiler and Unfired Pressure 
Vessel) Regulations, 1970 for inspections, testing, approval for certification. Information on 
the provision of protective barriers should be obtained from the design engineer and, if 
applicable, the statutory authority. 
 
 

23.  Microwave digestions 
 
Microwave digestions provide an alternative to traditional digestion methods. The goal is to 
achieve complete digestion using the lowest power for the shortest time. Internal heating and 
differential polarisation are thought to mechanically agitate and rupture the surface layers of 
the solid material, exposing fresh surfaces to acid attack. The process is therefore very 
efficient and digestion is complete in times considerably shorter than with traditional methods. 
Closed systems tend to be more popular than open systems. 
 
The equipment manufacturer's instructions shall be rigorously followed. 
 
 

24.  Handling of laboratory wastes 
 
24.1  Responsibility 
 
The head of the laboratory shall be responsible for ensuring that all laboratory wastes are 
collected, stored and disposed of in accordance with accepted safe procedures and 
appropriate regulations. Adequate training shall be given to all personnel involved in the 
handling of laboratory wastes. This training shall include the use of appropriate safety 
equipment, the use of fire fighting equipment and procedures for cleaning up spills of waste 
material. 
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24.2  Collection 
 
Collection of laboratory wastes is an essential part of good housekeeping and should be 
carried out with minimal danger to laboratory personnel, waste collection staff or to the 
environment. When the laboratory waste is being transported through the laboratory area, 
consideration should be given to the need for particular safety equipment, e.g. an accessible 
fire extinguisher for flammable wastes. Following collection, chemical wastes should be 
clearly identified, segregated and stored in labelled containers reserved and suitable for the 
purpose. 
 
24.3  Segregation 
 
Laboratory wastes should be segregated into the following categories:  
 
a) paper and plastics; 
 
b) broken glass; 
 
c) sharps, e.g. scalpel blades, syringe needles; 
 
d) chemical; 
 
e) biological;  
 
f) cytotoxic; 
 
g) radioactive; and 
 
h) drugs of addiction. 
 
Chemical wastes should be divided into aqueous solutions, solutions containing heavy 
metals, water-insoluble waste, halogenated solvents, and peroxides. Further division into 
particular types of compounds, e.g. cyanides, explosive materials, asbestos) may be 
necessary. Mutually reactive wastes shall not be stored together. 
 
Biological wastes should be clearly labelled with the identity and source (department of 
laboratory) of the waste. 
 
Some wastes, e.g. biological and radioactive, infectious material and animal carcasses or 
cytotoxic material and animal carcasses may not require segregation, however a careful 
assessment of each situation is required before combining wastes prior to storage or 
disposal. 
 
24.4 Transfer and storage 
 
A collection depot should be set aside for the storage of laboratory wastes prior to their 
disposal. A responsible person shall be appointed to oversee the security of wastes at the 
depot and for the supervision of collection procedures carried out by the waste disposal 
contractor. Where flammable materials are being stored, special precautions should be taken 
to eliminate sources of ignition in the area. 
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When transferring flammable liquid wastes from one vessel to another, earthing should be 
provided to prevent occurrence of static electricity discharges. Ensure that there is good 
ventilation and that all sources of ignition have been removed from the area.  
 
The collection depot should display the hazard warning signs appropriate to the type of 
material being stored. Safety equipment and absorbent materials to be used in cases of 
waste spillage (refer to Clause 12) should be maintained at the collection depot. Security 
measure should be taken for protection against trespassing and tempering. 
 
24.5 Disposal 
 
Laboratory wastes shall be disposed of in accordance with the requirements of the 
Environmental Quality (Schedule Waste) Regulations 2005. Advice may also be provided by 
company approve to provide such services. Damaged gas cylinders shall be returned to the 
supplier. 
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Annex A 
(normative) 

 
 

Normative references 
 
 
A Manual of Recommended Practice 2

nd
 Edition – Assessment of the Health Risk Arising from 

the Use of Hazardous Chemicals in the Workplace and Guidelines on Control of Chemicals 
Hazardous to Health 2000 
 
 By-law 167 (2) UBBL 1984 
 
Environment Quality (Schedule Wastes) Regulations, 2005 
 
Factories and Machinery Act 1967  
 
Factories and Machinery Safety, Health and Welfare Regulations, 1970 
 
Factories and Machinery (Noise Exposure) Regulations, 1989 
 
Factory and Machinery Act (Steam boiler and Unfired Pressure Vessel) Regulations, 1970 
 
Gas Supply ACT 1993 and Gas Supply Regulation 1997 
 
Guidelines on the use of Personal Protective Equipment against Chemical Hazards, 
DOSH:2005 (use and standard of exposure of chemicals hazardous to health regulations 
2000 P. U. (A) B1) 
 
Laboratory Biosafety Manual, WHO 
 
Occupational; Safety and Health (Notification of Accident, Dangerous Occurrence, 
Occupational Poisoning and Occupational Disease) Regulations 2004 
 
Occupational Safety and Health (Use and Standard of Exposure of Chemicals Hazardous to 
Health) Regulations 2000 
 
Occupational Safety and Health (Classification, Packaging and Labelling of Hazardous 
Chemicals) Regulations 1997 
 
Occupational Safety and Health Act 1994 
 
Pesticide Act 1974 
 
MS 761, Code of practice for the storage and handling of flammable and combustible liquids  
 
MS 830, Code of practice for the storage, handling and transportation of liquefied petroleum 
gases (Second Revision)  
 
MS 930, Code of practice for the installation of fuel gas piping systems and appliances 
 
 
 
 



MS 1042: PART 1:2007 

© STANDARDS MALAYSIA 2007 - All rights reserved 41

 
 
 
 
MS 1073: Part 3, Specification for fire resistance doorsets, Part 3 Methods for determination 
of fire resistance- type of doorsets 
 
MS 1539: Part 3, Specification for portable fire extinguisher - Part 3: Selection and 
installation-Code of practice (First Revision) 
 
MS 1598, Requirements and test methods for safety, protective and occupational footwear for 
professional use  
 
MS IEC 60364 (all part), Electrical installations of buildings  
 
MS ISO 4849, Personal eye-protectors - Specifications 
 
AS/NZS 1270, Acoustics-Hearing Protectors 
 
AS/NZS 1940, The storage and handling of flammable and combustible liquids 
 
AS/NZS 2243.9, Safety in laboratories, Part 9: Recirculating fume cabinet 
 
AS/NZS 2430.3, Classification of hazardous areas, Part 3: Specific occupancies 
 
AS/NZS 2982, Laboratory construction 
 
AS/NZS 3504, Fire blankets 
 
AS/NZS 3745, Emergency control organisation and procedures for buildings 
 
Notification of Accident, Dangerous Occurance, Occupational Poisioning and Occupational 
Disease Regulations 2004  
 
Tenth Schedule, Uniform Building By-Laws 1984 
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Annex B 
(normative) 

 
 

High risk hazards 
 
 

B1. Scope 
 
This annex lists high risk hazards, which may be encountered by persons working 
laboratories. 
 
 

B2. High risk hazards 
 
High risk hazards which may be encountered include the following: 
 
a) operating equipment or machinery, including workshop machinery capable of inflicting 

serious injury, such as chainsaws, firearms, lathes and power saws; 
 
b) handling venomous reptiles, insects, arthropods or fish; 
 
c) working with, or near, highly toxic or corrosive substances where there is a significant risk 

of exposure to the substance, taking into account the volume used; 
 
d) working with large animals other than for the purpose of feeding or observation; 
 
e) using apparatus that could result in explosion, implosion, or the release of high energy 

fragments or significant amounts of toxic or environmentally damaging hazardous 
material; 

 
f) climbing towers or high ladders; 
 
g) working with exposed energised electrical or electronic systems with powers exceeding 

100 V A and voltages exceeding 40 V; 
 
h) working with radionuclides requiring a high level laboratory; 
 
i) working with microorganisms, or which require the use of a Containment Level 3 facility or 

higher containment level; 
 
j) operating lasers; and 
 
k) working in environments not at atmospheric pressure, such as scuba diving. 
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Annex C 
(informative) 

 
 

Hazardous areas needing automatic fire detection or protection devices 
 
 

C1. Scope 
 
This annex lists some hazardous areas which may require automatic fire detection or 
protection devices. 
 
 

C2. Areas 
 
The following hazardous areas are relevant: 
 
a) flammable liquid storage, repackaging or dispensing rooms; 
 
b) chemical stockrooms; 
 
c) compressed gas of Classes 2.1 or 2.3 in cylinder storage or manifold rooms; 
 
d) general storage, equipment storage and janitor closets; 
 
e) radioactive isotope storage or production areas; 
 
f) mechanical equipment rooms, boiler rooms, generator set room, electrical rooms, 

transformer vaults, air-handling equipment and battery rooms; 
 
g) vertical chutes, ducts, and pipe chases which pierce more than one floor; 
 
h) horizontal concealed spaces that pass through fire walls; 
 
i) laboratories in which pathogenic agents are handled; 
 
j) laboratories below ground level, or without windows; 
 
k) laboratories used for special hazard experimentation, such as hydrogenation, and for the 
 use of explosives and highly toxic materials; 
 
l) laboratories containing radiation-generating equipment, such as X-ray tubes; 
 
m) instrument room; 
 
n) server or computer room; 
 
o) waste store; and 
 
p) others as required by state regulatory authorities. 
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Powder type fire extinguishing shall not be used for analytical instrument room or server 
room. Carbon dioxide extinguishing system shall not be used in area occupied by laboratory 
personnel. 
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