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1. INTRODUCTION

1.1 PURPOSE

The purpose of this Safety Manual is to provide guidance to employees, supervisors, and managers
with the goal of preventing human injury and environmental damage from hazardous chemicals,
equipment, procedures, and testing methods used in the Noguchi Memorial Institute for Medical
Research (NMIMR). This policy and procedures manual was developed by the NMIMR Safety Office
(together with the Health and Safety Committee and the Biorisk Management Committee) to provide
information to protect workers and the surrounding environment and to achieve compliance with
applicable standards and regulations. In some situations, specific Standard Operating Procedures may
be authored by the laboratory for special safety processes based on the risk assessments.

1.2 SCOPE

This manual sets forth safety standards to serve as a guide in the formation of and adherence to safe
work practices. This document, and the procedures herein, is intended to have a degree of flexibility
to accommodate unforeseen circumstances. A laboratory risk assessment (documented) may lead to
variations of the guidance outlined in this document.

1.3 OBJECTIVES
The objectives of the Safety Manual are to:

Institute a Laboratory Safety Program.

Make the Safety Plan readily available to all employees.

Provide employee training in safe work practices and laboratory procedures.

Inform employees of risks involved in laboratory testing.

Minimize biological and chemical exposures.

Ensure that the NMIMR meets the required national and/or international standards for health
and safety for both employees and other laboratory users.

A

1.4 HEALTH & SAFETY MISSION STATEMENT

It is the policy of the Noguchi Memorial Institute for Medical Research to promote the health,
safety and well-being of its employees, its visitors, and the public by:

e Complying with regulations of the Ministry of Health and other applicable legislation
as a minimum standard without risks to health.

e Providing and maintaining equipment and systems of work that are safe and without
risks to health of staff and the surrounding community.

¢ Providing information, instruction, training, and supervision necessary to ensure the
health and safety at work of employees and visitors.

e Planning to ensure the safety and absence or reduction of risks to health in connection
with the use, handling, storage and transport of specimens and other articles and
substances used in the NMIMR.

e Maintaining any place of work under NMIMR control in a condition that is safe and
without risks to health.

e Providing the necessary protective equipment for the health and safety of employees
at the workplace.

e Monitoring the effectiveness of health and safety provisions (programmes) within
NMIMR, in consultation with the appointed Safety Representatives.
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1.5 APPLICABLE REGULATIONS

1. University and NMIMR Policies.

The University of Ghana is the parent organization of the NMIMR. All policies of the NMIMR are
binding to the activities of the NMIMR. The University of Ghana has a number of policies that protect
the health and safety of university staff. The University of Ghana is committed to providing a healthy
and safe environment for faculty, staff, students, visitors, and volunteers in all sites owned, operated,
or controlled by the University. This commitment includes supporting a culture of health and safety
across the University. The NMIMR also has other policies that are committed to the health and safety
of staff. This includes the QMS policy manuals.

2. WHO Biosafety Manual and Associated Monographs: 4" Edition. WHO continues to provide
international leadership on biosafety by addressing emerging issues, technologies, and challenges,
and providing guidance on best practice. Previous versions of the manual described the classification
of biological agents and laboratories in terms of risk/hazard groups and biosafety/containment levels.
While this may be a logical starting point for the handling and containment of biological agents, it
has led to the misconception that the risk group of a biological agent directly corresponds to the
biosafety level of a laboratory. In fact, the actual risk of a given scenario is influenced not only by
the agent being handled, but also by the procedure being performed and the competency of the
laboratory personnel engaging in the laboratory activity. This fourth edition of the manual builds on
the risk assessment framework introduced in the third edition.

3. NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules.
The NIH Guidelines are established carefully for controlled conditions for conducting experiments
involving recDNA molecules. These guidelines describe the roles and responsibilities of the
Institution, the IBC, and the Principal Investigator (PI).

4. CDC/NIH Biosafety in Microbiological and Biomedical Laboratories (BMBL). This provides
specific descriptions of combinations of microbiological practices, laboratory facilities, safety
equipment, and recommendations for use in the four biosafety levels of laboratory operation with
selected human infectious agents and biological toxins.

5. ISO 15190:2020 Medical laboratories — Requirements for safety. This document specifies
requirements to establish and maintain a safe working environment in a medical laboratory. As with
all such safety guidelines, requirements are set forth to specify the role and responsibilities of the
laboratory safety officer in ensuring that all employees take personal responsibility for

— their own safety at work, and
— the safety of others who can be affected by it.

NB: THIS SAFETY MANUAL RECOGNIZES FREQUENT CHANGES AND ADDITIONS
IN REGULATIONS AND GUIDELINES AND ALLOWS FOR THE APPLICABILITY OF
SUCH REGULATIONS SHOULD THEY BE DEVELOPED AND ARE APPLICABLE TO
THE PURPOSE OF THIS DOCUMENT.

1.6 DEFINITION OF TERMINOLOGIES

For the purposes of this manual, the terms and definitions given in the WHO Biosafety Manual and
Associated Monographs: 4th Edition apply.
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1.7 RESPONSIBILITIES

Responsibilities of Employers & Supervisors

The employer (NMIMR):

Responsibilities

Provides and maintains all equipment as far as reasonably practicable in a condition
that will not affect the health and safety of workers.

Eliminates or minimises any hazard or potential hazard to the health and safety of
workers.

Takes measures to protect the health and safety of employees against hazards that
may occur from the production, processing, use, handling, storage or transportation
of articles or substances.

Establishes the potential hazards that may be present while work is being done,
something is being produced, processed, used, stored, or transported, and any
equipment is being used.

Establishes precautionary measures that need to be taken to protect workers against
the identified hazards and provide the means to implement these precautionary
measures.

Provides the necessary information, instructions, training, and supervision to ensure
the health and safety of staff.

Not allow anyone to do any work unless the necessary precautionary measures have
been taken.

Enforces the necessary measures in the interest of health and safety.

Ensures that the work being done, and the equipment used, is under the general
supervision of a person who has been trained to understand the hazards associated
with the work and who has the authority to ensure that the precautionary measures
are implemented and maintained.

Ensures that every employee is informed and clearly understands the health and
safety hazards associated with any work that they must perform, any article or
substance that they must produce, process, use, store, handle or transport, and any
equipment or machinery that they need to operate.

Inform the health and safety representatives of the occurrence of any incident in the
workplace.

of Employees

General Duties of Employees at Work
Staff working in the NMIMR must:

Take care of their own health and safety, as well as the health and safety of other
persons who may be affected by their actions.

Co-operate with the employer or authorised person where the law imposes a duty
or requirements on them to enable that duty or requirement to be performed or
complied with.

Carry out any lawful instruction, obey the health/safety rules and laid-down
procedures by the employer or authorised authority.

Report unsafe or unhealthy conditions to the employer or health and safety
representative as soon as possible

Report any occupational incident to the employer, an authorised person or the
health and safety representative as soon as possible.

Duty Not to Interfere with or Misuse Objects

Page 7 of 58



Mgt-034-1.0 Health & Safety Manual

No staff must intentionally or recklessly interfere with or misuse any object that has
been provided in the interest of health and safety.

Health and Safety Representative System

The NMIMR implements a Health and Safety Representative system which uses its staff and their
expertise to manage the issues of health and safety in the Institute and all its related facilities. The
NMIMR operates a Safety Office that coordinates all activities of safety in the institute, but all
processes are initiated and implemented at the Laboratory level. Various officers (staff) are appointed
with the added responsibility of supporting the Health and Safety representative system. Two safety
related committees are also tasked with activities that support the implementation of health and safety
in the NMIMR.

Institutional Health & Safety Officer and Safety Office

The Health and Safety Officer of the institute have expertise in developing and supporting the
Biosafety Program. He leads the Safety Office which develops and implements policies, procedures
and processes required for an effective, compliant, and efficient biosafety program. The office plays
a lead role in providing technical support to the NMIMR Health and Safety Committee and the Biorisk
Management Committee. The office reviews research proposals, laboratory operations and laboratory
facilities for all aspects of biosafety to assure appropriate safety controls, containment and compliance
with national and local regulatory agencies as well as seeing that University of Ghana requirements
are met. The Safety Office works closely with research staff, faculty, students, university units and
institutional committees to promote safe laboratory practices, procedures, and proper use of
containment equipment and facilities. The office also conducts compliance audits, identifies
corrective actions, and prepares written status and compliance reports. They develop and provide
educational materials and training. They also respond to, investigate, and follow up with biological
safety incidents.

Responsibilities of the Health & Safety Officer (Institutional and Departmental)

The Health and Safety Officer performs the following functions among others:

e Advise, inform, and instruct staff and students on the local use, storage, transport, and
disposal of biological substances, including appropriate equipment, facilities, and best
practices to prevent exposure to any harmful biological material and ensure appropriate
containment.

e Assist in local induction of new staff and students with regards to Health and Biosafety
within the biomedical research environment.

e Monitor the need and advise staff and students of availability and procedures for
immunization against potential biohazards.

e Serve as a local source of expertise to the Institute/Department regarding Biosafety.

e Serve as member on the Institute Biosafety and Biosecurity Team.

e Monitor local area compliance with biosafety, and requirements regarding the use and
disposal of hazardous biological materials including recombinant DNA molecules.

e Review biosafety aspects of research projects and teaching activities and provide
advice/assistance on document preparation.

e Develop and implement emergency response procedures for incidents involving
biohazardous agents and materials.

e Participate in workplace inspections of research and teaching facilities for compliance
with regulations and guidelines pertaining to the use, handling, and disposal of potential
biohazards.
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Respond appropriately to and investigate all biosafety incidents occurring within the
Department and develop corrective action plans and ensure their implementation.
Undertake other duties as assigned by the Director/Head of Department and Quality
Manager.

Department Health and Safety Officer
Health and Safety Officers for each Department in the NMIMR must be:

Full-time staff (Permanent or Contract).

Nominated or elected and designated in writing by the Head of Department.

Familiar with the circumstances and conditions of the workplace for which they are
designated.

Health and Safety Committee
This is a standing committee established by management of the institute. The Health and Safety
Committee (HSC) works to ensure and provide a safe and conducive environment for the
advancement of research and administration at NMIMR and deals issues which border on the health
and safety of staff, interns, students, and guests.

This committee has the terms of reference:

To classify infectious biological agents used in the Institute.

To document all risks involved in experimental procedures to ensure safety of personnel.

To plan and conduct safety training for new personnel before commencement of work at
the Institute.

To conduct regular refresher Biosafety Training for staff.

To conduct regular fire drills to ensure all fire alarm systems are working and workers of
the Institute are aware of what to do in case of a fire.

To conduct regular sanitation and environmental monitoring exercises.

To conduct periodic first aid training and appoint at least one trained first aider on each
floor /wing of the Institute who can attend to persons involved in minor accidents during
work.

To ensure proper use, storage and disposal of chemicals and biological agents.

Biorisk Management Committee
This is an institutional Committee set up by the Director to oversee all biorisk activities in the
NMIMR. This committee is responsible for the
1. Development and Implementation of a Biorisk Management Programme and Policy for the
NMIMR. The Terms of Reference of this committee are:

e Protect workers, visitors, and the environment from exposure to and/or
contamination by the biological materials that are stored or handled in the NMIMR.

e Assess and prioritize the risks associated with specific activities that involve
biological materials.

e Reducing the risks of unintentional or deliberate release, theft, loss, or exposure to
biological materials through the implementation of specific control measures.

e Design and ensure the implementation of processes to continually evaluate and
improve the effectiveness of the biorisk management system.

e Ensure that the need for effective biorisk management shall take precedence over all
non “health and safety” operational requirements and
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e Effectively inform all employees and relevant third parties and communicate
individual obligations regarding biorisk management.
2. Meet Periodically to evaluate the performance of implemented biorisk management
activities and make recommendations.

3. Work with the Institute Safety Office in the implementation of biorisk management
activities.

5. Ensure all high containment laboratories meet approved standards and stay within
appropriate identified certifications.

1.8 RISK ASSESSMENT

Risk assessment is a process used to identify the degree of risk to the laboratory worker, other
personnel, and the environment. The degree of risk takes into consideration the virulence,
pathogenicity, biological stability, and communicability of the organisms as well as the route of
transmission. A biological risk assessment considers both the hazard characteristics of the biological
agent and the laboratory procedure hazards. If biological agents are genetically modified, the risk
assessment must consider how that modification may potentially change an agent’s hazard
characteristics such as virulence, pathogenicity, or susceptibility to treatments. In the NMIMR, risk
assessments consider the risk of exposure versus the risk of infection. The NMIMR risk assessment
procedure considers the main hazardous characteristics of the agent, which include its capability to
infect and cause disease in a susceptible host, severity of disease, and the availability of preventive
measures and effective treatments. The NMIMR considers the possible routes of transmission of
infection in the laboratory, the infectious dose, stability in the environment, host range, whether the
agent is indigenous or exotic to the local environment, and the genetic characteristics of the agent.

Emphasis is placed on the importance of a “safety culture” that incorporates risk assessment, good
microbiological practice, and procedure (GMPP) and SOPs, appropriate introductory, refresher and
mentoring training of personnel, and prompt reporting of incidents and accidents followed by
appropriate investigation and corrective actions. This approach aims to facilitate laboratory design
that ensures greater sustainability while maintaining an appropriate control of biosafety.

In the NMIMR, consideration is given to the types of procedure(s) that will be performed with the
biological agent and the environment in which these procedures will take place. The laboratory that
handles biological agents has an obligation to their personnel and the community to perform a risk
assessment on the work they will conduct and to select and apply appropriate risk control measures
to reduce those risks to an acceptable risk. The purpose of these risk assessments are to gather
information, evaluate them and use them to inform and justify the implementation of processes,
procedures, and technologies to control the risks present. Analysis of this information empowers
laboratory personnel as it gives them a deeper understanding of the biological risks and the ways in
which they can affect them. It helps create shared values, patterns of behaviour and perceptions of
the importance of safety and makes laboratory personnel more likely to conduct their work safely and
maintain a safety culture in the laboratory. Risk assessments are always conducted in a standardized
and systematic manner to ensure they are repeatable and comparable in the same context using risk
assessment templates, checklists or questionnaires that provide stepwise approaches to identify,
evaluate and determine risks associated with the hazards present, before using this information to
identify appropriate risk control measures. A procedure manual (based on the WHO Biosafety
Manual Monograph on Biorisk Assessments is used for the process.
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2. LABORATORY CLASSIFICATION

2.1 Biosafety Levels

The NMIMR is classified as tertiary biomedical research facility. There are various levels of
containment in the facility, and they are classified as such and used for the appropriate agents.

Table 1 — Summary of Recommended Bio-safety Levels for Infectious Agents

Bio- Agents Practices Safety Equipment | Facilities
safety (Primary Barriers) | (Secondary
level Barriers)
1 Not known to cause | Standard None required —|Open bench top sink
disease in healthy | microbiological primary required.
adults practices. containment is
provided by
adherence to
standard lab
practices during
open bench
operation.
2 Associated with | BSL-1 practice, plus: Primary barriers = | BSL-1 plus:
human disease; . ClassIor I BSC! or
o Limited access . |+ Autoclave
hazards = auto- . .| other physical .
. . « Biohazard warning : available
inoculation, . containment
. . signs .
ingestion,  mucous| gy arps” precautions devices used for all
membrane . manipulations  of
« Biosafety manual
exposure, €.2. most « Decontamination of agents that cause
bacteria, fungi &| . . splashes or aerosols
. infectious waste ) )
parasites of infectious
materials;
PPE? — lab coats,
gloves, face
protection as
needed
3 Indigenous or exotic| BSL-2 practices, plus: | Primary barriers = | BSL-2 facilities,
agents with potential| | Controlled access Class I or I BSC or | plus:
for . acrosol | Decontamination  of other. physical | Physical
transmission; : containment .
. lab clothing before . separation  from
diseases may have . devices used for all .
. laundering . : access corridors
Serious health manipulations  of .
« Self-closing,
effects, e.g. M. agents;
tuberculosi B double door access
LDCTEWOSIS, ' PPE — lab coats, |eExhausted air not
anthracis, HIV, )
. gloves, face| re-circulated.
Histoplasma,
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Bio- Agents Practices Safety Equipment | Facilities

safety (Primary Barriers) | (Secondary

level Barriers)
protection as|e Negative airflow
needed into laboratory.

4 Dangerous/exotic BSL-3 practices, plus:  |Primary barriers =| BSL-3 plus:

agents, which pose a
high risk of life-

All procedures

« Clothing change before conducted in Class

o Separate building

: ) enterin or isolated zone

threatening disease, 8 . II BSCs or Class 1 .
i » Shower on exit .| » Dedicated
acrosol-transmitted . lor II BCSs in
. . « All material . . supply/exhaust,
lab infections; or . . |combination  with
) decontaminated on exit ) vacuum, and
related agents with 1 full-body, air- o
from facility decontamination

unknown risk of supplied, positive

transmission,  e.g. pressure personnel
Congo fever, Ebola suit
virus

PREMISES & HOUSEKEEPING

2.2 Premises

Premises are always kept clean and in a good state. Verandas, corridors and walkways are kept free
of obstacles.

2.3 Floors & Walls

Floors and walls are kept cleaned and tidy. Walkways are clearly defined, and wall paints are
maintained in good condition.

2.4 Lighting

Good lighting (artificial or natural) is always available. Faulty light bulbs are replaced when reported.
Windows are kept clean, and staff are encouraged to not stack anything in windows to obstruct natural
lightening. Artificial lighting is well positioned in all laboratories and offices to provide sufficient
lighting.

2.5 Ventilation

Air-conditioning systems and extraction fans are checked regularly (at least annually), and the filters

cleaned regularly. Records of these checks and repairs be kept by the Facilities Management Unit
(FMU) of the NMIMR.
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2.6 Bathrooms/Toilets

The NMIMR has adequate toilet facilities for all staff and visitors to its facilities. Toilet bowls and
seats are cleaned daily with disinfectant and maintained in good condition. Flushing systems are kept
in working condition and toilet paper be provided daily. Hand washbasins are kept clean with properly
functioning taps. Soap dispensers in the washrooms are filled regularly and hot air dryers or paper
provided for the drying of hands.

2.7 Work areas

All work areas are expected to be continuously kept clean and free of clutter. Storage facilities must
be kept neat and tidy, and sinks must be kept clean. Electrical power points, switches and fittings are
kept in working order and appropriately marked if there are faults to prevent usage. All electrical
faults detected are reported to the FMU for appropriate actions. Power points must not be overloaded
with plugs and there must be no loose electrical wires. Maintenance and repair work are monitored
to ensure that they are neatly and effectively finished off.

Equipment, chemicals, supplies, and tools that are not in use are properly stored so they do not pose
hazards. Unwanted packaging and chemicals must be disposed of immediately to reduce hazards. Fire
extinguishers and electrical control panels are properly demarcated with the official signs with
emergency numbers should be posted as notices around the Institute.

2.8 Refuse Bins

Bins are provided throughout the premises of the NMIMR. The contents of refuse bins are removed
daily by designated personnel and placed in the designated area for collection and final disposal. Bins
are lined with appropriate bin bags (black) which are replaced regularly. Emptying of bins and
removal of waste is scheduled to prevent the overfilling of the bins. House keeping bins are not used
for laboratory waste.

2.9 Stacking & Storage

In some situations, items in the NMIMR stores may be stacked. Stacked items must however be
stable, neat, and controlled. Racks should be secured with adequate bracing. Heavy items must be
stored at the bottom of the shelves to ensure safer handling. Do not stack or store any items in front
of doors or in passages. The inside of cabinets and desks drawers should always be neat and orderly.
Racks, shelves, and cupboards must also be kept free of unnecessary material.

2.10 Notices and Signs

Safety notices and signs are posted and visible to all staff. All signs must be clearly visible and must
be adhered to by all personnel. Obscure, faded or damaged signs are replaced as soon as possible.

2.11 Security

All staff are issued with laboratory access cards which also served as the main form of identification
for security purposes. Staff who do not wear their Staff who do not wear their access cards may be
refused access to the premises of the institute or to the laboratories of the NMIMR. All visitors are
required to report to the Security Post of the NMIMR after which they will be directed to the reception
for further processing. The visitor would remain in the reception until he/she is collected by the person
being visited or escorted to that person by someone responsible.

Page 13 of 58



Mgt-034-1.0 Health & Safety Manual

3.

GOOD LABORATORY PRACTICE

Good Laboratory Practice set out rules for good practice and help personnel perform their work in
compliance with NMIMR pre-established plans and standardized procedures. These regulations are
not concerned with the scientific or technical content of our research programmes, nor do they aim to
assess the scientific value of our research outputs. This section of the manual basically outlines rules
for safety and directs all staff on activities and behaviours that promote a safety culture in all working
areas of the NMIMR.

3.1 General

All staff must be trained in the safe handling of infectious materials.

All specimens must be handled as if they are potentially infectious.

Do not smoke, drink, eat or apply cosmetics in the laboratory.

NO ONE is allowed to be barefooted in the laboratory. Only prescribed footwears are
encouraged.

Do not store food and drinks in the laboratory or in the laboratory fridges.

Do not place fingers, pencils, pens, or other objects into your mouth.

Keep work areas, bench surfaces, and floors free of chemical contamination, tripping, and
sharp hazards to help prevent laboratory accidents.

Clean up spills immediately.

Defrost, clean, and decontaminate refrigerators and freezers regularly to prevent infectious
material build-up.

Keep all refrigerated material properly labelled.

Take care not to create aerosols in any procedure, whether you are opening specimen caps,
pipetting, or streaking plates.

To avoid the formation of aerosols when toppling, carefully remove the caps from the vacuum
tubes while pointing them away from your face.

Inoculate and manipulate all cultures in a biological safety cabinet.

3.2 Hand Washing (See Fig. 1)

Wash your hands regularly with an antiseptic soap containing an antibacterial agent whenever
you enter or leaving the laboratory after work.

Keep the disinfectant soap readily available at the washbasin/sink.

Remove your gloves and discard them into a biohazard waste container lined with an
autoclavable bag.

Remove your lab coat and hang it up when work is over or appropriately dispose it off if not
reusable.

Open the tap and wet your hands.

Apply the soap to your hands and lather well. Wash your hands thoroughly for + 15 seconds.
Rinse your hands under running water.

Turn off the tap.

Dry your hands using the hand dryer or tissue paper/paper napkin.

NB: The procedure described above is recommended for staff. Other recognized methods that
provide the expected outcomes are accepted.

Fig. 1 — Proper Hand Washing Technique
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Hand-washing technique
with soap and water

Wet hands
with water

Apply enough soap
to cover all
hand surfaces

Rub hands palm
to palm

Rub back of each hand
with palm of other hand
with fingers interlaced

Rub palm to palm with
fingers interlaced

Rub with back of fingers
to opposing palms with
fingers interlocked

Rub each thumb clasped
in opposite hand using a
rotational movement

Rub tips of fingers in
opposite palm in a
circular motion

©

Rub each wrist with
opposite hand

3.3 Bench Tops and Sinks

e Bench tops and sinks in laboratories and bleeding rooms must be decontaminated at least once

a day and after any spills.

e Use a chemical disinfectant (e.g., a chlorine-containing detergent-disinfectant) made up
according to the manufacturer’s instructions.

Rinse hands
with water

Use elbow to
turn off tap

e Wear protective clothing when performing decontaminations.
e Sign off the Daily Bench/Sink Decontamination worksheets.
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3.4 Fridges and Freezers

e Wipe down the outsides of fridges and freezers with a chemical disinfectant (e.g., Ethyl
ethanol 60% to 80%) taking care to include the door handles.

e Any tough stains can be removed with disinfectant.

e Do not use any cleaning solution containing ammonia.

3.5 Cell Phones

e Cell phones should not be used in the laboratory due to the possibility of the transmission of
infection.
e (Cell phones may be used in “clean” areas outside the laboratory.

3.6 Technical Proficiency/Training

Laboratory personnel must be aware of the potential hazards and must be trained and proficient in the
necessary practices and techniques required for safe handling of biohazardous agents. Laboratory
personnel must have documented training in handling biohazardous agents. The Principal Investigator
of Projects, the Quality Manager and the Department Safety Officer are responsible for providing or
arranging for appropriate training for all personnel working in their laboratory.

Laboratory personnel working in BSL-2 laboratories with BSL-3 practices or in BSL-3 laboratories
must have documented training on the laboratory-specific biosafety manual and practical training
with the PI or Safety Officer.

All required trainings (e.g., biosafety training, bloodborne pathogens training) must be current. It is
also required for students, fellows, laboratory managers, research staff, and all other staff who have
the potential for exposure to recDNA and other biohazardous agents to undergo specific trainings.
This training is required before initiating research with biohazardous agents, including recDNA, and
every year thereafter.

All persons entering the laboratory or facility are advised of potential hazards, instructed on the
appropriate safeguards, and read and follow instructions on practices and procedures.
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4.

PROTECTIVE CLOTHING AND SAFETY EQUIPMENT

Safety Equipment includes the gadgets that are used (worn, used, suspended etc.) for the protection
of life and to avoid injuries or casualties.

4.1 General

The NMIMR has an established programme (6 months to 1 year) for the testing, inspection,
repair, and maintenance of safety equipment. This is intended to ensure that all safety
equipment are kept in working condition and ready for the day that they might be required.
Records are kept verifying each inspection and must be initialled by the person responsible.
All employees are trained in the use of applicable safety equipment so that the lack of
familiarity does not add to the problem when an emergency arises.

The physical area surrounding the safety equipment must be free of clutter so that access is
always unhindered.

The laboratory staff must know and reach out to their trained first aiders when first aid is
needed. Contacts of first aiders are displayed around the Institute.

All safety equipment are well marked and conveniently located.

4.2 Personal Protective Equipment (PPE)

PPE is used to protect the body from accidental contact with liquids, solids, or gases that may be used
during laboratory procedures. PPE must be available and used in the laboratory when required.
Damaged or worn-out PPE should be replaced. Departmental Health and Safety Officers must
monitor the condition of the PPE in their respective Departments.

4.2.1 Laboratory Coats
All employees exposed to hazardous materials while performing their duties must wear
laboratory coats / working gowns which are always fastened.
Laboratory coats are provided by laboratory management.
Each staff member should have at least 2 lab coats.
The Department must have an arrangement with laundry spaces of the Institute to have the
laboratory coats collected and properly laundered within a specified schedule.
Do not take laboratory coats home to be washed as they are constantly in contact with
contaminated areas and therefore cannot be treated in the same way as other laundry.
Visitors’ laboratory coats must be provided and kept in designated point at entrance to each
laboratory. All visitors must wear this with a tag before entering the main laboratory.
Spare coats should always be available in case of spills or any other mishaps.
If you have an infectious spill of any kind on your laboratory coat, please follow the procedure
below:
a) Soak the laboratory coat in lukewarm water with a disinfectant for at least 30 minutes.
b) Rinse the laboratory coat in clean water.
c) Ifthe laundry is being collected that same day, place the wet laboratory coat in a plastic
bag before putting it into the laundry basket.
d) Ifthe laundry is being collected another day, hang the wet laboratory coat overnight
and allow it to dry and then put it into the laundry basket.

4.2.2 Gloves

It is MANDATORY for all employees to wear the prescribed gloves when working with hazardous
materials in the performance of their duties. Gloves are issued by Management of each Department
/ project Pls.
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Gloves must fit properly following IPC procedures (See Fig 2) and therefore need to be
available in the correct sizes for all staff.

Gloves must be changed frequently and inspected visually for discoloration, holes, and tears.
Gloves may not be washed or sprayed with alcohol and must be replaced as soon as possible
if torn or punctured or visibly dirty.

Gloves must be changed after contact with each patient when collecting specimens.
Gloves will not prevent needle stick injuries but will reduce skin contamination during
specimen collection.

Gloves must be removed when leaving the laboratory and before handling any non-
contaminated surfaces or equipment.

Gloves must be discarded directly after use into an infectious biohazard waste container.

Fig. 2 — Donning and Doffing Gloves

Remove one glove
from the package and
inspect it to be sure
no pinholes or tears
are present.

HOW TO DON GLOVES

HOW TO DOFF GLOVES

If gloves are
ambidextrous, they
can be worn on either
hand. If not, align the
glove’s fingers and
thumb with the proper
hand before donning.

Grasp the outside
edge of the glove
near the wrist.

Peel the glove away
from the hand,
turning it inside out.
Hold it in the opposite
gloved hand.

—\

Insert five fingers into
the cuff and pull the
cuff over the wrist.

\
o >

Check for a secure fit
around the fingers and
palm. The cuff should

Slide an ungloved
finger under the wrist
of the remaining glove,

Peel the remaining
glove off from the
inside, creating a “bag”

fit snuggly around
the wrist.

being careful not to
touch the outside of
the glove.

containing both gloves.
Discard.

4.2.3 Goggles, Safety Glasses, or Face Shields
Goggles, safety glasses, face shields and respirators are not necessary for general use but must
be available when specific tasks requiring the following activities are performed:
a) Working with ultra-violet light sources.
b) Handling of corrosive or caustic materials.
c) Handling of explosive materials.
d) Handling of cryogenic materials.
e) Any process that can produce aerosols of infectious agents e.g., unfiltered centrifuges.
f) Any other task not specified above with the potential of eye injury.
g) Toppling specimens.
Contact lenses should preferably not be worn when eye-protection equipment is used.
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4.2.4 Eye Wash Kits/stations
Eye washes are used in situations where something e.g. a sample of specimen, corrosive or
irritant materials, body fluid, reagent, chemical, etc. has splashed into the eye or suspected to
have come into contact with the eye.
Eye wash kit/stations must be in all laboratories.
Eye wash kits/stations should be marked and highly visible.
Below is the procedure to follow when lushing the eye:
a) Ifpossible, carry out this procedure over a sink or washbasin.
b) Open the eye wash shower over the wash basin.
c) See that there is not too much force and bring the shower near the eye.
d) Keep the eye open with your fingers and let the water flow into the eye.
e) Flush the eye for at least 15 minutes.

4.2.5 Other Safety Equipment

Laminar Flow / Biological Safety Cabinets

Class II biological safety cabinets must be used when working with infectious agents.

Wear a laboratory coat and gloves when working in a biological safety cabinet.

Pull the gloves over the wrists of the laboratory coat.

The cabinet blower should ideally be left running at all times when in use , so that the unit
does not become contaminated with room air.

If the cabinet blower is switched on, allow it to run for 5 minutes before using it, so that the
room air can be removed from the cabinet.

Disinfect the work surface, interior sides, back and the inside of the window using 70%
alcohol or 0.05% chlorine/hypochlorite before and after working in the cabinet.

Use or operate the cabinet with the sash at the manufacturer’s recommended sash height.
Place the equipment and/or supplies needed for the procedure as far back in the cabinet as
practicable and at least 10 cm inside the sash opening and make sure they are not covering the
grills.

Carry out the procedures using a limited number of movements, moving the arms in and out
slowly, as quick movements disrupt the air barrier.

Do not block the perforated grills.

Once the procedure is complete, allow the cabinet blower to run for a few minutes so that any
air-borne contaminates can be removed from the work area.

Do not store equipment and/or supplies in the cabinet when it is not in use.

Do not use the top of the cabinet to store materials. This could damage the HEPA filter and
disrupt the airflow.

The biological safety cabinet must be properly and regularly maintained according to the
manufacturers' instructions.

PLEASE REFER TO THE WHO BIOSAFEY MANUAL 4™ EDITION AND ASSOCIATED
MONOGRAPHS ON BIOLOGICAL SAFETY CABINETS AND OTHER PRIMARY
CONTAINMENT DEVICES.

Page 19 of 58



Mgt-034-1.0 Health & Safety Manual

5. DISINFECTANTS

The proper selection and use of disinfectants is important for safety. Disinfectants have various
characteristics that must be considered before being selected for a particular use. Use the following
information as a general guide for selecting a disinfectant to meet requirements.

5.1 Alcohol

Use parameters:
e Concentration of active ingredients: 70% — 80%
e Contact time required: 10 — 30 minutes

Effective against:
e Vegetative bacteria
Lipophylic viruses
Tubercle bacilli
Limited activity against hydrophilic viruses
Not effective against bacterial spores, HAV or Poliovirus

Important characteristics:
e Good general use disinfectant
Fast acting
Inactivated by organic matter
Irritates tissues and denatures proteins
Flammable - do not use near a flame.

5.2 Chlorine Compounds

Use parameters:
e Concentration of active ingredients: 0.01 — 5% sodium hypochlorite (NaClO)
e Contact time required: 10 — 30 minutes

Effective against:
e Vegetative bacteria
Lipophylic viruses
Tubercle bacilli
Hydrophilic viruses
Limited activity against bacterial spores

Important characteristics:

e Good for decontamination of HBV, HCV, HIV, and clean-up of biohazardous spills.

e Effective at low concentrations for disinfecting objects.

e The Centre for Disease Control recommends NaClO concentrations ranging from + 500 ppm
(1:100 dilution of household bleach) to 5,000 ppm (1:10 dilution of household bleach) to
inactivate HIV, depending on the amount of organic material (e.g., blood, mucus) present on
the surface to be cleaned and disinfected.

e Exposure to light degrades active chlorine.
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e Make up fresh chlorine solutions daily unless the solution is stored in a dark container in a
cupboard. Chlorine solutions will gradually lose strength, so fresh solutions must be made up
daily.

e Active chlorine needs a contact time of 10 — 30 minutes after application to be effective

therefore do not wipe off immediately.

Organic matter inactivates chlorine after 30 minutes.

Corrosive.

Can irritate skin, eyes and respiratory system.

Change every 3 hours if left in an open container as chlorine evaporates.

Preparing chlorine solutions (NaClO) using household bleach

The concentration of NaClO in household bleach ranges from 3.5% — 5.7% when packed (bottled).
1% NaClO contains £ 10000 ppm (parts per million) active chlorine, therefore undiluted Parozone
(5% NaClO) contains £ 50000 ppm active chlorine.

a) Using Parozone to make up a 5000ppm concentration of active chlorine, divide the active
chlorine contained in Parozone by the active chlorine contained in 1% NaClO.

b) The result obtained, minus 1, will be the NUMBER OF PARTS OF WATER that would be
needed to ADD TO one part of the concentrated Parozone, i.e. 50000 " 5000ppm =10 —1 =
9

c) Therefore, 9 parts of water must be added to 1 part of concentrated Parosone for a final
concentration of 5000ppm.

NOTE: For blood and body fluids it is recommended that the active chlorine be 10,000ppm.
Therefore 1 part of bleach added to 4 parts of water should be used to clean-up. Place a
paper towel on the spill and gently soak it with the 10,000ppm bleach. Leave for at least 10
minutes, wipe and discard into biohazard bin. Thereafter, the area can be washed down
again with the 10,000ppm chlorine solution.

Precautions
e Use cold or lukewarm water for dilutions. If hot water is used, the chlorine may “gas” off.
¢ Do not mix chlorine solutions with other disinfectants.
e Do not use on brass, aluminium, or mild steel.
e Prolonged immersion of instruments should be avoided.

5.3 Formaldehyde

Use parameters:
e (Concentration of active ingredients: 4 — 8%
e Contact time required: 10 — 30 minutes
e Formaldehyde-alcohol solutions: 8% in 70% alcohol

Effective against:
e Vegetative bacteria
Lipophilic viruses
Tubercle bacilli
Hydrophilic viruses
Limited activity against bacterial spores

Important characteristics:
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e Wide germicidal activity

e Effective in the presence of organic matter
e Toxic properties

e (Can irritate skin, eye & respiratory system

5.4 Glutaraldehyde

Use parameters:
e Concentration of active ingredients: 2%
e Contact time required: 10 — 600 minutes

Effective against:

e Vegetative bacteria
Lipophilic viruses
Tubercle bacilli
Hydrophilic viruses
Bacterial spores

Important characteristics:
e Effective in the presence of organic matter

e Residual activity
e Toxic properties
¢ Can irritate skin, eye & respiratory system
e Must only be used in ventilated hood
5.5 Iodophor Compounds

Use parameters:
e (Concentration of active ingredients: 0.47%
e (Contact time required: 10 — 30 minutes

Effective against:
e Vegetative bacteria
Some viruses
Tubercle bacilli
Limited activity against hydrophilic viruses
Not effective against bacterial spores

Important characteristics:

e Rapid biocidal action
Inactivated by organic matter
Residual activity
Corrosive
Stains fabric and equipment

5.6 Phenolic Compounds

Use parameters:
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Effective against:

Vegetative bacteria
Lipophilic viruses
Tubercle bacilli
Limited activity against hydrophilic viruses
Not effective against bacterial spores

Important characteristics:

5.7 Quaternary Ammonium Compounds

Use parameters:

Effective against:

Vegetative bacteria
Lipophilic viruses
Not effective against tubercle bacilli, and bacterial spores

Important characteristics:

Definitions

VVVVVY VYV

Concentration of active ingredients: 0.2 —3%
Contact time required: 10 — 30 minutes

Limited effectiveness in the presence of organic matter
Residual activity
Corrosive
Can irritate skin, eye & respiratory system
Not for use on food contact surfaces

Concentration of active ingredients: 0.1 —2%
Contact time required: 10 — 30 minutes

Good disinfectant for use on cleaned surfaces
Effectiveness reduced by organic material, soaps and extremely hard water

Table 2 — Summarized table of information on Disinfectants

Disinfectant — chemical used to kill, inhibit or prevent growth of infectious agents on
inanimate objects
Biocidal — kills living organisms
Decontamination — to eliminate danger of infection for unprotected persons
Sporicidal — kills spores (fungi & bacteria)
Germicidal — kills vegetative bacteria

Bacteriostatic — inhibits growth of organisms, but does not necessarily kill them
Viricidal — tending to destroy viruses

Alcoho
1

Chlorine
compound
s

Formaldehyd

e (liquid)

Glutaraldehyd
e

Iodophor
compound
S

Phenolic
compound
s

Quaternar
Yy
ammoniu
m
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compound
s

Use parameters:

Conc. of
active
ingredient

70-
85%

0.01-5%

4-8%

2%

0.47%

0.2-3%

0.1-2%

Contact time
(min)

10-30

10-30

10-30

10-600

10-30

10-30

10-30

Effective against:

Vegetative
bacteria

Lipo viruses

+

Tubercle
bacilli

Hydrophilic
viruses

Bacterial
spores

Characterist

ics:

Inactivated
by organic
matter
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6. SPECIMENS

6.1 Transporting Specimens

All specimens transported to the laboratories of the Institute must arrive with the required details
below to prevent workers, patients and the environment being exposed to pathogens.

Transporting specimens within the laboratory premises.
e Place specimen containers in a suitable rack in an upright position.

Transporting specimens between laboratories.

e The transportation of specimens between the laboratories or to other referral facilities must
comply with procedures for transporting specimens and national and/or international road
and/or air regulations.

e Specimens intended for international air transport must be packaged, labelled and documented
in compliance with current International Air Transport Association (IATA) regulations.

e Place all specimens into appropriate containers with the request form attached to the outside
of the bag before placing it in a cooler bag or box.

e Ensure that the specimens are not in direct contact with the ice packs unless otherwise
specified.

e Transport the specimens as soon as possible.

o Cooler bags or boxes:

(a) must be leak proof

(b) should be resistant to mechanical stress and temperature changes

(c) should have a lid that can be fixed in position

(d) should have a lining of absorbent material to absorb the leaking or
possible broken specimens

(e) should be washable and be able to withstand chemical sterilization

(f) should be able to contain ice packs for maintaining a temperature of 8
— 10°C with or without direct contact with the specimens

6.2 Handling Specimens

e All specimens pose a potential danger and must be handled with caution.

e Always wear a laboratory coat when handling specimens, including aliquoting or separating
and loading or unloading centrifuges.

e Itis MANDATORY to always wear gloves when handling specimens.

Leaking Specimens
1. Empty the bag onto the covered (paper towel) workbench. Do not put your hands into the
specimen bag to remove the specimen.
Close the specimen lid tightly, if possible.
Wipe the container well with the appropriate chemical disinfectant.
Allow the container to air dry.
Fill in an incident/occurrence report.

Nk

Broken Specimens
1. Remove the broken specimen from the specimen bag.
2. Wrap it in paper towel and discard it into a biohazard waste container.
3. Fill in an incident/occurrence report.

Contaminated Request Forms
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1.

Nk

6.

Place the contaminated form in a plastic sleeve.

Make a photocopy of the form.

Discard the contaminated form and the plastic sleeve into a biohazard waste container.
Clean the photocopier with a chemical disinfectant.

Make a note on the request form that the original request form was contaminated and therefore
discarded. Sign and date the note.

Fill in an incident/occurrence report.

Breakage in a Centrifuge
Wear a laboratory coat, gloves and a mask.

1.

2.
3.

8.

9.

Once the centrifuge has stopped, allow it to stand with its lid closed for = 5 minutes to allow
the aerosols to settle.

Place layers of paper towelling next to the centrifuge.

Remove the broken glass with forceps and drop it into a Sharps container or place it onto
layers of paper towelling.

Do not handle broken glass with gloved hands!

Wash the contaminated buckets in a fresh solution of chemical disinfectant e.g.
chlorine/hypochlorite.

Swab the inside of the centrifuge including the lid with the chemical disinfectant.

Allow the centrifuge and buckets to stand for at least 30 minutes to allow the chemical
disinfectant to take effect.

Wrap up the broken pieces of glass in layers of paper towelling and seal with tape.

Discard the package into a biohazard waste container.

10. Fill in an incident/occurrence report form.
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7. CHEMICALS

All chemicals must be tracked in order to provide proper storage, use safety awareness, and disposal.
The users of the chemicals or reagents and managers are responsible for monitoring chemical storage
and use in the laboratory, and will require regular assistance from staff carrying out research and
course work activities.

7.1 Ordering and Receiving

Ordering is conducted through the Principal Investigator or staff of projects that require the chemicals.
Before accepting a package, the staff should inspect it for visible damage. If there are any signs of
damage, the package should not be accepted from the shipper. Material Safety Data Sheets (MSDS)
should be requested for each chemical ordered. Copies of the MSDS are received by the Departmental
Safety Officer and appropriately filled, entered into the MSDS inventory. MSDS copies are kept at
the Laboratory.

Upon receipt designated personnel opens the package and tags each chemical container with a unique
container label (usually based on project or PI) and enters it into the chemical database before moving
it to the designated storage area. If someone other than the lab manager opens the package, the lab
manager must be informed of its receipt and location and given the paperwork (e.g., packing slip and
MSDS). The lab manager will then follow through with the required procedure.

7.2 Labelling of Chemicals

e Safety cabinets for flammable liquids should have a list indicating the contents of the
cupboard.

e Label all containers of chemicals, whether in use or storage, with the chemical identity,
concentration, hazardous properties (if appropriate), and the dates of receipt and use.

e Materials having special hazards should always be labelled as such (e.g. poison,
carcinogenic).

e Read all labels before using a chemical.

e All chemicals that have expired must be discarded immediately through proper and
appropriate disposal methods.

e Discard all unlabelled bottles.

7.3 Handling of Chemicals

e Treat all chemicals as potentially hazardous! See Table 3 — Toxic and Physical Effects of
Chemicals.

o Fill a reagent bottle only with the material indicated by the label.

e When diluting solutions, pour concentrated solutions slowly into less concentrated solutions
while stirring.

e Always add reagents slowly. Never “dump” them in.

e When handling toxic chemicals or flammable liquids or when performing procedures that may
produce toxic fumes, perform the procedure in a well-ventilated area, preferably a fume hood.

e Do not lay stoppers down on any surface, as other people may accidentally be exposed to the
wet surface.

e Keep all chemical containers tightly stoppered.

e Dilute acids and alkalis before discarding them into sinks and follow this by flushing with
large amounts of water.

e When heating a beaker of liquid on a hot plate, cover the beaker to prevent spattering.
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Do not pipette chemicals by mouth. Use pumps for transferring large volumes and a bulb and
pipette or pipette aid for small volumes.

Open gas flames are not allowed near any procedures involving flammable liquids.

Carry beakers, reagent bottles, and flasks in a safety tray or with fingers around the body of

the item. Support it underneath as well.

Clean up chemical spills immediately.

Wear eye protection when there is a risk of splashing, spraying, fire, or explosion.

Do not use more of a chemical than is required.

Wash your hands after handling any chemical.

If acids are spilled on the body, immediately rinse with lots of water. Do not use neutralizing
solutions in the eye or on the skin.

Do not use alcohol to wash phenol off the skin. Alcohol will spread the phenol — scrub
instead with soap and water.

When dispensing Strong Acids:

Always work in the laboratory fume hood with a sink close by.

Always wear a face mask, goggles and gloves.

Fill the sink with water - 1 cm in depth.

Place a beaker with a small diameter opening (to minimise fumes) in the water. The beaker
must stand secure in the water and must not float.

Estimate the amount of acid needed and pour it slowly into the beaker.

Replace the lid of the bottle of acid immediately.

Using a 10ml glass syringe, measure the required amount of acid and transfer it into your
container. Return the remaining acid to the bottle of acid as soon as possible and recap
immediately.

Rinse the beaker with water.

Remember: Always pour acid into water — never water into acid!

Place the empty beaker in a solution for cleaning. Let water out of the sink.

Discard the syringe, gloves and mask into a medical waste container.

If acid has spilled on surface areas, wash with lots of water.

Return the bottle of acid to its storage area.

Apply this same procedure to formalin or any other hazardous substance that needs to be
poured.

7.4 Storage of Chemicals

All chemicals must be considered as potentially hazardous and must be stored in a safe place.
All chemical stores/cupboards must have an approved safety sign indicating that hazardous
and/or flammable chemicals are contained within.
Store chemicals in their original containers or in appropriate chemical-resistant plastic
containers.
Large quantities of volatile and flammable chemicals must be stored in a flammable store.

¢ Flash point below 40°C — flammable store required if more than 40 litres

e Flash point above 40°C — flammable store required if more than 200 litres

The flammable store should be cool, dark, well ventilated and fireproof. The flammable store
should be lockable so that access to it may be controlled.

Only minimal stocks of flammable chemicals may be kept in the laboratory. These should be
stored in a flammable metal cabinet to protect them from sources of ignition.

Store volatile poisons in a locked cabinet to minimize the potential of exposure to poisons.
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Do not store chemicals near heat sources or in direct sunlight.

Flammable materials must not be stored in fridges.

Appropriate fire extinguishers must be kept in the immediate vicinity.

Do not smoke or eat in an area where chemicals are stored.

Store acids in an acids cabinet or in a regular cabinet or shelf at or near floor level in secondary
containers.

Secondary containers

Secondary containers (i.e. spill trays) should be used for chemical storage whenever possible
to minimise the flow of material should a spill or rupture occur. Never place incompatible
chemicals in the same secondary container!

Secondary containers for a single container must be able to hold 110% of the container’s
capacity. Secondary containers for multiple containers that are stored in the same secondary
container must be able to hold 150% of the largest container or 10% of the average quantity
stored, whichever is greater.

Secondary containers must be capable of holding any spilled material until the spill can be
cleaned up and must not be degradable by the spilled chemical (i.e. it must be compatible with
the spilled chemical).

Incompatible chemicals

Incompatible chemicals may not be stored together; however, they can be stored on the same shelf or
in the same storage cabinet as long as each group is separated by secondary containment to prevent
their accidental mixing. Recommended storage conditions for various classes of chemicals are
outlined in Table 3.

If accidentally mixed, incompatible chemicals can react with each other resulting in heat, fire,
generation of gases, or other undesirable chemical reactions. Incompatible materials may mix
because of:

(a) Accidental breakage

(b) Container failure

(c) Fires and earthquakes

(d) Mixing of gases or vapours from poorly closed containers

(e) Mistakenly storing incompatibles together because of improperly labelled containers

(f) Reusing containers to store other chemicals

Separate oxidisers and oxidising acids from flammable or combustible materials. Oxidizers
or oxidizing agents (e.g. perchloric acid, sulphuric acid, permanganates, iodates, nitrates)
present fire and explosion hazards on contact with combustible materials. An oxidizing agent
may increase the burning rate of combustibles, cause the spontaneous ignition of combustibles
or undergo an explosive reaction when exposed to heat, shock, or friction.

Store oxidizers away from sources of heat, flame or sparks.

Separate oxidizing acids (e.g. perchloric acid, sulphuric acid) from organic acids (e.g. acetic
acid, phenol).

Separate strong acids (e.g. hydrochloric acid, sulphuric acid, perchloric acid) from bases (e.g.
sodium hydroxide, potassium hydroxide, calcium hydroxide) to prevent contact and reaction
with each other. The mixture of acids & bases generates corrosive fumes and heat and can be
an explosive combination.

Separate nitric acid (strong acid and oxidiser) from other acids.

Separate acids from cleaners and bleach. If mixed, these can produce a toxic reaction.

Table 3 — Storage of Incompatible Chemicals
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GROUP EXAMPLES RECOMMENDED STORAGE FACILITIES/MEASURES
Flammable Ethanol Store in a flammable cabinet
Liquids Methanol
Acetone
Benzene
Ether
Toluene
Xylene
Volatile Chloroform Store in a locked cabinet or on the top shelf of the flammable
Poisons Formaldehyde cabinet, if bases are not present
Phenol
Acids Organic Store in a normal cabinet near floor level or a dedicated acid
Acetic acid cabinet (for larger volumes).
. Double-contain each oxidizing acid, i.e. the primary
M . container must be kept inside a canister, tray or tub.
Formic acid
Hydrochloric acid | Store small quantities of oxidising acids (1 - 2 bottles) with
non-oxidising organic and inorganic acids as long as it is on
Oxidising acids a shelf below these acids.
Nitric acid
Sulphuric acid
Bases Sodium hydroxide | Store bases in tubs or trays in a normal cabinet.
Potassmm Store liquid bases in the flammable cabinet if volatile poisons
hydroxide are not present

7.5 Hazard Classification of Flammable and Combustible Liquids

Flammable and combustible liquids are defined and classified according to their flash points and

boiling points.

e Flash point: The minimum temperature at which a liquid forms a vapour above its surface
in sufficient concentration that it can be ignited. The lower the flash point, the greater the fire

hazard.

e Boiling point: The temperature at which the vapour of the liquid is in equilibrium with the
atmospheric pressure. The lower the boiling point, the greater the fire hazard.
e Flammable liquid: Any liquid having a flash point below 37.8°C. Such flammables are

Class I liquids. These liquids are subdivided into 3 classes.
The tables below provide lists of common flammable liquids and their features.

CLASS

FLASH POINT

BOILING
POINT

EXAMPLES

1A:

<23°C

<38°C Acetaldehyde
Collodion

Diethyl ether
Ethyl chloride
Methyl ethyl ether
Pentane
Petroleum ether

Propylene oxide

IB

<23°C

[ 38°C Acetone

Benzene
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Butyl alcohol

Ethyl acetate

Ethyl alcohol (ethanol)
Gasoline

Methyl alcohol (methanol)
Methyl cyclohexane
Toluene

IC C 23°C <38°C Amy]l acetate

Amyl alcohol

Dibutyl ether
Isopropanol

Methyl alcohol
Styrene

Turpentine

Xylene

e Combustible liquid: Any liquid having a flash point [ 37.8°C. Combustible liquids are
subdivided as follows.

CLASS FLASH POINT BOILING EXAMPLES
POINT
II 38°C - 60°C Acetic acid
Camphor oil
Cyclohexane
Fuel oil no. 44
Methyl lactate
Hydrazine
Mineral spirits
Varsol

Kerosene
Formalin

1A 60°C to 93°C Phenol
Dichlorobenzene
Aniline

Carbolic acid
Furfuryl alcohol
Naphthalenes
Pine oil

1B C 93°C Ethylene glycol
Mineral oil

The hazard classification of a liquid determines the type and size of container it may be stored in.

7.6 Chemical Spills
Refer to the Material Safety Data Sheets (MSDS) for information on handling chemical spills.

Table 3 - Toxic and Physical Effects of Some Chemicals
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CHEMICAL TOXIC EFFECTS PHYSICAL EFFECTS

Acetic acid Skin burns Extremely corrosive
Irritant vapour

Formic acid Skin burns Sealed bottles may build up pressure
Irritant vapour

Hydrochloric acid |Extremely harmful when in|Extremely corrosive
contact with any tissue.

Vapour very irritating to eyes and
mucous membranes

Nitric acid Very harmful skin burns. Extremely corrosive
Extremely harmful when in|Vigorous reaction with organic
contact with any tissue. substances may cause ignition.

Vapour very irritating to eyes and
mucous membranes

Acetone Irritates  eyes and  mucous | Very flammable.
membranes. Dissolves many plastics.
Dissolves skin oils.

Ethyl alcohol Toxic if swallowed in large|Very flammable.
quantities.

Dissolves skin oils.

Methyl alcohol Extremely toxic. Very flammable.
May cause death or blindness.
Breathing vapours also armful.
May be absorbed through skin.

Benzene Inhalation of vapour has narcotic | Very flammable.
action.

Chronic poisoning affects blood-
forming organs.

Formalin Vapour very irritating to eyes and |Sealed bottles containing calcium
mucous membranes. carbonate neutraliser may build up
Chronic skin conditions with | explosive pressure.

repeated contact.

Paraffin wax Fire hazard.
Chloroform Irritating to skin upon long term
exposure
Toluene Over exposure to vapour is
narcotic.
Xylene Dissolve skin oils Very flammable.
Petroleum Ether Can cause drowsiness if used in | Very flammable.

confine space

7.7 Transporting and Shipping of Chemicals

Secondary containment should be used when chemicals are moved out of the lab area, through
corridors, on stairways or in elevators. Using secondary containment means placing the container in
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another larger, chemically resistant container. Under no circumstances should anyone transport
chemical containers without the use of secondary containment.

All shipments of hazardous materials (e.g., chemicals, biological materials) shipped from the
NMIMR to another location must comply International Air Transport Association (IATA)
requirements. Do not transport acids in plastic bottles. Acids will corrode the plastic.

7.8 Disposal of Chemicals
Refer to Section 10.8 — Chemical Waste Disposal
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8 LABORATORY EQUIPMENT

Equipment must be decontaminated before being serviced by a service engineer according to the
manufacturer’s instructions.

8.1 General Safety Measures

Never use electrical equipment with wet hands or on wet surfaces.

Electric points should be minimal and coupled to an earth leakage system.

Use only equipment that is equipped with a three-pronged grounded plug (the ground pin
should never be removed).

Examine all wiring, plugs, and extension cords for any signs of exposed wires, fraying or
deteriorating insulation and replace if necessary.

In the event of a shock (even if minor) or emission of smoke or a burning smell, immediately
tag the equipment “out of order” and remove it for servicing.

Report all electrical problems to the designated officer/technician for action and fill an

occurrence form.

Regular maintenance must be performed on all equipment.

8.2 Automated Equipment

Sample probes of automated equipment must be shielded to prevent aerosol formation. Follow
all precautions

8.3 Autoclaves

Make sure the temperature and pressure of the autoclave are back to normal before opening
it.

Allow items to cool in autoclave to a temperature that is easier to handle before retrieving
from the autoclave.

Loosen caps of any containers to prevent explosions, boil-over, and implosions in the
autoclave.

Be cautious in autoclaving plastic materials.

Never autoclave solvents.

Keep your face well away from the opening when opening a hot autoclave.

Follow the manufacturer’s directions for each type of autoclave.

8.4 Centrifuges

Do not operate a centrifuge with the cover open.

Be cautious with long hair, ribbons, jewellery, and loose clothing.

Cover all open tubes of specimens and flammables with caps or parafilm.

Keep carrier cups clean and smooth.

Regular professional maintenance of the centrifuge is important.

If an unusual noise is heard during centrifugation, stop the centrifuge and check the load for
balance and breakage. Let any aerosols settle before opening the centrifuge if the sound of
breaking glass is heard.

Check all centrifuge tubes for stress lines before they are used.

Never fill the tubes so that the liquid comes into contact with the lip of the tube.

8.5 Hot Plates

Only use hot plates with enclosed heating elements.
A hot plate that is cooling down should always bear a flag or marker to indicate that it may
still be hot and should be avoided by other workers.
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8.6 Bunsen Burners

e Bunsen burners must burn with a clean flame - they must not smoke.

e The jets must be cleaned regularly.

e Lighted Bunsen burners must be kept away from furniture and shelving, etc.

¢ Do not leave a lit Bunsen burner unattended.

e Gas piping must be kept in a good state of repair.

8.7 Gas Cylinders

e Personnel in the laboratory should be familiar with the procedures for the use of compressed
gases and should not be deceived by the apparently indestructible look of the cylinders.

e Rules concerning the safe use, storage, and transport of the gas cylinders must be followed
precisely at all times.

e The most vulnerable part of a gas cylinder is the main valve stem.

e Compressed gases are more hazardous than liquid and solid materials because of their unique
properties: pressure, diffuseness, low flash points (if flammable), low boiling points, and often
undetectable.

e Allrules and regulations are designed to contain the materials and to properly control pressure
and flow.

Handling Gas Cylinders

¢ Only trained personnel should use cylinders.

e Do not accept cylinders that have physical distortions.

¢ Do not use the cylinder if its tag or descriptive label is not attached. Return it to the supplier
as "unidentified”.

e Do not only rely on the colour coding of a cylinder to identify its contents. Confirm the
contents of cylinders before use.

e Know the physical and physiologic properties of the gases used, i.e. flammability,
corrosiveness, toxicity, etc.

e Use the smallest cylinder size possible.

e Keep cylinders chained or in a cylinder stand at all times whether being used or in storage.

e Do not swap controls and fittings. = These are designed for safety and to prevent the
mismatching of chemicals.

e Do not tamper with a cylinder’s safety devices.

e Always use a pressure-regulating device. Close the valve before the regulator is removed.

e Open valves slowly and pointed away from personnel. Wear safety glasses when operating
the valve.

e Do not use excess force to open a stuck cylinder valve.

Cylinder Storage

Store cylinders in separate, well-ventilated or open-sided, fire-resistant buildings away from
heat, moisture, and electricity. Group them by type, standing or horizontally.

Store cylinders under cover and secure them either to trolleys or to some other fixed support.
This also applies to empty cylinders.

Do not store cylinders where they may be hit by heavy objects (e.g., elevators, gangways).
Do not store backup cylinders or empty cylinders in the laboratory.

Keep storage areas equipped with fire extinguisher.

Cylinder Transportation

Valve-protector caps must be left in place at all times when the cylinder is not in use in order
to protect the valve from being sheared.
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Only a suitable hand truck with safety chains should be used to transport cylinders.

Rules for Using Compressed Gases

Test the cylinders for leaks with a soap solution before use.

Work with compressed gases in a well-ventilated area.

Do not put out a flame involving a combustible gas until the source of the gas has been shut
off.

Keep the cylinder and the bench valves tightly closed when the gas is not in use.

Remember that oil or grease on the high-pressure side of an oxygen cylinder can cause an
explosion.

Keep a cylinder firmly secured or in a cylinder stand at its place of use.

Never drop cylinders or allow them to bump into each other with force.

No part of a cylinder should be subjected to temperatures above 50°C or below -30°C or come
into direct contact with a flame.

Use cylinders in rotation as received from the supplier.

If a cylinder leaks and tightening the valve does not fix the leak, then close the valve and
attach a warning tag to the cylinder. Remove the cylinder to a safe area and inform safety
officer.

Keep valves closed and valve-protector caps in place on empty containers.

Do not use perished hoses; clamps and stop cocks must be secure.

Open flames or smoking is not permitted where flammable gases are in use. Appropriate
safety signs must also be placed in these areas.

Once empty, remove the regulator quickly, replace the protective cap, and mark the cylinder
as empty.

8.8 Glassware

General Glassware Safety

Store dirty glassware in a designated area and clearly marked “Dirty Glassware”.

Wear gloves when handling the glassware.

Chipped, cracked, or badly etched equipment or glassware with exposed sharp edges must be
discarded.

Do not leave pipettes sticking out of bottles, flasks, or beakers.

Decontaminate glassware that has been exposed to specimens.

Dispose of broken or discarded glass pieces into a sharps container or other specially marked
container.

Use heat-resistant gloves when handling heated glass containers.

Glassware that is to be heated should be Pyrex or a similar heat-treated type.

Do not use your fingers to pick up broken glass. Use a pair of tweezers to pick up pieces of

glass. A broom and dustpan can be used for large pieces of glass.

All glassware must be thoroughly cleaned after use.

Laboratory glassware must never be used for eating or drinking.

Empty all glassware and rinse before setting aside for washing.

Containers that have held toxic or corrosive chemicals should be made safe before washing.

Pipettes

Do not pipette samples or chemicals by mouth — use a bulb/pipette aid.

Use pumps for transferring large volumes and a bulb/pipette aid and pipette for small volumes.
Place pipettes horizontally in a container of disinfectant. Do not drop them into an upright
cylinder of disinfectant.

Do not leave pipettes sticking out of tubes or reagent bottles.
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Pasteur Pipettes

Always use a bulb with a Pasteur pipette.

Use Pasteur pipettes in a vertical position.

Do not hold a filled pipette upside down or lay it on its side.

Disinfecting Contaminated Glassware and Pipettes

Containers used to disinfect and wash glass and plastic ware must be clearly labelled
“washable content” and the disinfecting agent used must also be properly labelled.

Prepare a chemical disinfectant (e.g. 10% bleach) according to the SOP for preparation of
hypochlorite solutions (1% and 10% hypochlorite).

Soak the glassware in the disinfectant for at least 10 to 30 minutes (preferably overnight).
Make sure that all the glassware being disinfected is covered at all times with the chemical
disinfectant.

In case of pipettes, ensure that they are filled with the disinfectant while standing in the
solution.

Clean the containers daily.

Washing Glassware and Pipettes

Prepare a soap solution according to the manufacturer’s instructions.
Soak the glassware for at least 10 minutes (preferably overnight).
Remove all labels by scrubbing or using a mild solvent.

If possible, scrub the inside and outside of the glassware.

Rinse the glassware with tap water 4 — 5 times.

Rinse the glassware another 4 — 5 times using de-ionised water.

9 WASTE MANAGEMENT AND DISPOSAL

9.1 General

The NMIMR collects and processes biological and other waste generated in the laboratories and
offices of the NMIMR. Laboratory staff must follow the NMIMR protocols for proper disposal of
biological waste to help reduce costs, ensure regulatory compliance, maintain a safe workplace, and
protect the environment. All waste management procedures must be in line with the requirements of
the MOH Policy and Guidelines on Health Care Waste Management in Ghana.

Laboratory and other research wastes must be segregated at the point of generation. It is the
responsibility of the principal investigator / laboratory supervisor to ensure that students and
personnel are trained in appropriate waste segregation and disposal.

All waste that is generated by a laboratory must be treated or disposed of as soon as possible
after it is generated.

Waste must not be allowed to accumulate.

This training must also include the requirement to wear the appropriate personal protective
equipment that is provided when exposed to hazardous materials.

9.2 Infectious Waste Disposal

Infectious waste includes human or animal body tissues or fluids, e.g.
= blood, plasma or serum
= urine, pleural fluid, CSF

Page 38 of 58



Mgt-034-1.0 Health & Safety Manual

= stools
e Infectious waste also includes materials containing or contaminated with human or animal
tissues or fluids, e.g.
* inoculated media & cultures

=  Pipettes
= needles
= glides

= disposable gloves
e Infectious waste must be segregated at source of generation.
e Infectious waste must be placed into biohazard waste containers.
e Infectious waste must either be incinerated (reduced to ashes) or sterilized (by autoclaving or
chemical disinfectant)
e Re-usable items that are contaminated with biological material must be placed directly into a
separate container containing a chemical disinfectant.

9.3 Medical Waste Containers

e Medical waste containers must be:

= Tear resistant - strong enough to stay undamaged during handling, storage
and transport.

= (Clearly labelled with the universal biohazard symbol.

= Water-resistant — a yellow/red plastic bag with the biohazard symbol where
applicable must be placed inside the biohazard waste container. The plastic
bag with the biohazard symbol is used to identify biological hazards and
therefore must not be used for non-infectious waste.

= Do not place infectious waste in black plastic bags.

9.4 Sharps

e All sharps are a potential cause of physical injury and a biohazard.
e All sharps must be discarded directly into appropriate sharps containers, e.g.

= needles
= surgical / scalpel blades
= lancets

= thin glass capillary tubes
= disposable cover slips

= microscope slides

= small glass ampoules

= Pasteur pipettes

= broken glass

9.5 Sharps Containers

e Sharps containers must be:
= waterproof
= rigid
=  puncture-proof
= able to be sealed
= marked with the universal biohazard symbol
¢ Only use the designated sharps containers.
e Sharps containers must be immediately available at the point of use.
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e Place needles directly into the sharps containers without re-capping, clipping, or breaking the
needle.
e Once full to the designated mark, seal the sharps containers and place them in a safe area for
removal by the professional waste disposal company.
Never fill the sharp container above the designated mark on the container.

9.6 Transport of Sharps Containers to incinerator

= Laboratory personnel:
= must not carry containers that have not been properly sealed.
= are responsible for the sharps containers while they are being transported.
= must report any incidents such as needle pricks and/or spills to their supervisor
immediately.

9.7 Diluents containing Sodium Azide

= Diluents containing sodium azide must not be emptied into lead or copper disposal systems.
= Warning notices must be posted about the potential hazard.

9.8 Chemical Waste Disposal

= Proper disposal of chemicals is the responsibility of all laboratory personnel.

= Chemical waste must be disposed of in ways that avoid harm to people and the environment.

= All hazardous waste must be clearly labelled.

* Liquid chemical wastes that are free of solids and corrosive or reactive substances may be
collected into metal or plastic cans or drums and taken away when full.

= Only water-soluble substances should be disposed of in the laboratory sink.

= Solutions of flammable solvents in amounts under 1 litre must be sufficiently diluted so that
they do not pose a fire hazard.

= Pouring undiluted waste into a sink and then flushing does not provide adequate
dilution!

= (Quantities larger than 1 litre must not be disposed of through the sink.

= Acidic and alkaline wastes should be neutralized before being introduced into the sewer
system.

9.9 Non-Hazardous Wastes

= Non-hazardous liquid waste, depending on its physical state, can be flushed into a laboratory
sink.

= Materials that may be discarded directly into a sewer include un-inoculated liquid mediums.

= Non-hazardous solid waste, including paper, paper towels, food packaging, and other safe
waste can be disposed of in a bin lined with a black bag. Combining this waste with hazardous
waste should be avoided.

9.10 Infectious Waste Spill Management

= All spills must be reported as an incident and investigated using the Non-conforming Events
procedure (Mgt-009-1.0)
=  Wear protective clothing, e.g., laboratory coat, disposable apron, gloves, goggles, etc.
= Ifthe spill is from a biohazard waste container:
a) Identify which container is leaking.
b) Remove all other biohazard waste containers from the area.
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c) Remove the yellow bag from the bin and carefully place it into a 2nd bag and seal.

= Ifitis aliquid spill, use absorbent paper towelling or pads to soak up the excess liquid.

= Place contaminated paper towelling or pads into a yellow bag. Seal the bag with ties and
discard into a biohazard waste container.

= Discard sharps (needles, blades, or broken glass) in a sharps container.

= Cover the area with absorbent paper towelling or pads and soak with a chlorine/hypochlorite
disinfectant.

= Allow the disinfectant to stand on the contaminated surface for 30 minutes.

= Discard all cleaning up materials including gloves and disposable aprons into a biohazard
waste container.

= [fgoggles were used, disinfect them with 70% alcohol.

=  Materials for dealing with spills will be found in the spill kit.

10 INCIDENTS AND INCIDENT PREVENTION AND MANAGEMENT

10.1 General

Incident Reporting is the process of capturing, recording and managing an incident occurrence such
as an injury, property damage or security incident. It typically involves completing an incident report
form when an incident occurrence has happened and following it up with additional incident follow
on forms such as an investigation, corrective action, hazard report and sign off.
These processes ensure that the incident occurrence causes are investigated to potentially mitigate
and aim to prevent the same type of incident from happening again. This might involve discovering
hazards in the workplace or implementing new risk management or training processes to help staff
understand the root causes of what happened in order to prevent it from happening again.
e Incident prevention includes:

= Development of safety policies.

= Safety training

= Review of safety-procedures

* Determination and correction of the direct and indirect causes of accidents
Direct causes can be determined by analysing hazards, job safety, and the incidents that occur;
subsequent accidents are then reduced, or further protection is provided.
Indirect causes can be determined and eliminated by keeping records, making surveys, training
employees, designing safer facilities, and removing unsafe conditions.

10.2 Occurrence/Incident Reports

e Details of all occurrences (including injuries, damage to buildings, tools or equipment, fires,
breach of security and theft) that occur in the laboratory must be reported to lab management
and a non-conforming events form must be completed (Mgt-F-008-1.0).

e After appropriate first aid has been administered (where needed), the person should be seen,
if necessary, by a medical doctor.

e Any staff may originate an occurrence report.

10.3 Incident Investigation

e The investigation into the incident should be done as soon as possible or at least within 48 hrs
of injury.
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e The Laboratory Manager, Safety Officer or Health and Safety Representative, must
investigate the incident using the Occurrence Report form (Mgt-F-008-1.0) following the non-
conforming events SOP (Mgt-009-1.0).

e The investigation must be conducted with a sense of responsibility in order to prevent a
recurrence of a similar incident, and every effort must be made to arrive at the basic causes.

e The Head of Department is ultimately responsible for following up on the recommended
action to prevent a recurrence of a similar incident.

e Therecord of the incident in the form must be kept for at least 3 years.

10.4 Consideration of Incidents at Health and Safety Committee Meetings

Incident reports must be considered at the Health and Safety Committee meetings to ensure that
suitable steps have been taken to prevent a recurrence.

The chair of the Health and Safety Committee or the Institutional Safety Officer must then sign off
the Occurrence report discussions and actions.

10.5 Statistics

e Since incident prevention really involves good management, it is very important that
Laboratory management is kept informed regarding relevant statistical data.

e Copies of all Occurrence Report must be sent to Laboratory management.

e Laboratory management will include these statistics into the annual Management Review
Meetings.

11 FIRST AID

11.1 General

e The Laboratory should have access to adequately stocked first aid kits.
e First aid is only a means of providing temporary medical assistance until the proper medical
help can be obtained.
The important steps of first aid, in order, are the following:
a) Identify and mitigate potential hazard
b) Call for help
c) Check for response
d) Clear the airway
e) Restore breathing and heartbeat
f) Stop the bleeding
g) Prevent shock
h) Treat the wound
The most common, and therefore most expected, emergency injuries in laboratories are the following:
a) Eye injuries from explosions, chemical burns, or particles from shattered glass or
equipment.
b) Thermal and chemical burns to skin.
c) Cuts and puncture wounds from glass or metal with possible chemical / biohazardous
contamination.

d) Poisoning through the skin or by ingestion or inhalation.
e) Chemical or electric asphyxiation.
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11.2 General Rules for Administering First Aid

Do:

Do Not:

Act quickly.

Immediately alleviate respiratory arrest and severe bleeding; then focus on the other
injuries, wounds, fractures, burns, etc.

Send for medical assistance.

Calm and reassure the victim.

If possible, find out from the victim and witnesses what occurred.

Keep the victim breathing and stop the bleeding with direct pressure. Use artificial
resuscitation to keep the victim breathing.

Know where eye washes, fire blankets, and emergency showers are located.

Pull a person away from a life-threatening situation in the direction of the long axis of
their body.

Panic

Move the victim, unless it is necessary for his safety or your own
Leave the victim unattended

Give the victim food, liquids, or medications until you determine the nature of the injury
or illness

Administer oxygen unless you are trained in the use of the equipment
Attempt to straighten joints or bones

Remove an object from the victim's eye with your finger

Remove embedded objects from open wounds

Break blisters on burns

Tie a bandage or tourniquet around the victim's neck

11.3 First-Aid Measures

The following procedures are only emergency measures and should be followed by adequate
treatment.

Corrosive Chemicals

Alkal

a). Chemical burns of all types should immediately be flushed thoroughly with water
to remove all traces of the chemical.

b). Acids will precipitate a protein barrier in the tissues and prevent deep penetration.

c). Alkaline substances, such as caustic soda, do not precipitate a protein barrier but
continue to soak deep into the tissue as into a sponge.

ine Substances

a). Prolonged washing is necessary to remove alkaline substances.

Eyes:

Hold the eyelids open and flush the eye thoroughly for at least 15 minutes at
the eyewash station.
Get medical attention.

Skin

contact: |Flush the area with water for 15 — 20 minutes.
Remove and wash contaminated clothing before re-use.
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Burns:

Get medical attention.

Swallowed:

Wash out the mouth thoroughly with water.
Do not give any fluids or encourage vomiting unless told to do so by a doctor.
Get medical attention.

Spill:

Instruct people in the vicinity to keep at a safe distance.
Wear a face mask or shield, goggles, and gloves.
Dilute well with running water and mop up spillage continuously.

Acidic Substances

Eyes:

Hold the eyelids open and irrigate the eye thoroughly for at least 15 minutes at
the eyewash station.
Get medical attention.

Skin contact:

Flood the area with water for 15 — 20 minutes.
Remove and wash contaminated clothing before re-use.

Burns: Get medical attention.

Swallowed: | Wash out the mouth thoroughly with water.
Do not give any fluids or encourage vomiting unless told to do so by a doctor.
Get medical attention.

Spill: Instruct others to keep at a safe distance.

Wear a facemask or shield, goggles, and gloves.
Sprinkle sodium bicarbonate powder liberally over the spillage; dilute well with
running water; mop up spillage continuously.

11.4 First Aid Box/Kit

e One first aid box is required for every 50 persons.

e There must be at least a person, who is trained in first aid, in charge of the first aid box/kit.
This person may be a staff of the laboratory.

e The contents of the first aid box/kit must be checked regularly, at least once a month, against
an inventory that should preferably be kept inside the box/kit.

e The inventory should state the date, time, name of person checking the contents, what has
been taken from the box/kit and signature (See example below).

e Report the use of any items immediately to the Safety & Health Officer so that new stock can
be ordered to replace the used items.

e No medication must be stored in the first aid box.

Contents of the First Aid Box/Kits

Item Small Big Refill
CPR face masks 1 2 2
Emergency blanket 1 2 2
Alcohol Prep pads 4 4 4
First Aid antibiotic ointment 2 1 1
Scissors 1 1 1
Sterile eye pad 1 2 2
2" x 2" Gauze dressing pads 2 2 2
4" x 4" Gauze dressing pads 2 2 2
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6" x 9" Trauma pad 2 2 2
2" Conforming gauze roll 1 2 2
3/4" x 3" Adhesive plastic bandage 10 100 100
3/8" x 1-1/2" Junior adhesive bandage 10 10 10
1-1/2" x 1-1/2"Patch bandages 2 10 10
Knuckle fabric bandages 5 10 10
Elbow wound closures 5 10 10
Exam quality vinyl gloves 2 2 2
Instant cold packs 2 2 2
Tweezers 1 1 1
Burn Gel 2 2 2
3"Crepe Bandage 1 2 2
Triangular bandage 1 2 2
Disposable Thermometer 5 1 1
Raincoat 1 1 1
Tourniquet 1 1 1
Deep heat 1 1
Deep freeze 1 1
Cotton 1 1
Detol 1 1
Monthly First aid checklist (An example)
ITEM | QTY | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC

COMMENT

SIGNATURE

11.5 Vaccination Status of Staff

Health care workers (HCWs) may be exposed to, and transmit, vaccine-preventable diseases such as
Influenza, Measles, Rubella and Pertussis. Maintaining immunity, in the health care worker
population helps prevent transmission of vaccine-preventable diseases to and from HCWs and
patients. Employees should therefore be vaccinated against such vaccine-preventable diseases.

Work practices in the NMIMR include the use of standard and additional precautions to minimise
exposure to blood and body fluids. Vaccination of staff prior to working in the laboratories is
dependent on risk assessments conducted for the procedure and according to national and
international guidelines. If exposure does occur, guidelines for post-exposure prophylaxis should be
followed. The NMIMR ensures that post-exposure prophylaxis (PEP) guidelines are easily accessible

24hours a day.
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11.6 Post-Exposure Prophylaxis (PEP)

Post-exposure prophylaxis refers to the medical response given to prevent the transmission of blood
—borne pathogens following a potential exposure to HIV and other viruses such as Hepatitis B Virus.

In the context of HIV, PEP refers to the set of services that are provided to manage the specific aspects
of exposure to HIV and to help prevent infection in a person exposed to the risk of getting infected
by HIV. These services comprise:

a) First aid

b) Counselling including assessment of risk of exposure to infection

c) HIV testing

d) Prescription of a 28-day course of antiretroviral drugs with appropriate support and

follow-up.

PEP may be administered to prevent infection after potential exposure to other viruses such as
Hepatitis B & C.

The Exposed person is the person who has been potentially at risk of acquiring HIV infection through
exposure to blood or body fluids in his or her occupation or in another non-occupational situation.

The Source Person is the person who is the possible source of contamination through potentially
infectious blood or body fluid. If the serostatus of the source person is unknown, he or she may be
asked to provide informed consent to HIV testing. The source person may be a patient if a health care
worker is exposed or the perpetrator in sexual assault.

Guidelines for Administration of PEP with respect to Occupational Exposure

Confidentiality
Personal information relating to PEP such as the reasons for seeking it, having it provided and for
HIV testing, needs to be confidential.

Informed Consent
Informed consent for HIV PEP needs to be obtained in accordance with standard guidelines for HIV
testing and counselling (National Procedures).

Eligibility criteria
PEP should only be offered for exposure that has the potential for HIV transmission. PEP should be
provided following exposure of non-intact skin (through percutaneous sharps injury or skin injury or
skin abrasion) to a potentially infected body fluid from a source that is HIV positive or has unknown
HIV status. Body fluids that may transmit HIV include blood, genital secretions and Cerebrospinal,
amniotic, peritoneal, or pleural fluids.
Recommended eligibility criteria for PEP in occupational setting are as follows:
= Less than 72 hours has elapsed since exposure.
= The exposed individual is not known to be HIV infected.
= The person who is the source of exposure is living with HIV or has unknown HIV
status.
= The exposure was to blood, body tissues, visibly blood-stained fluid, virus, CSF,
Synovial fluid.
= Exposure penetrated the skin with spontaneous bleeding or deep puncture.
= [fthe skin was penetrated, exposure was from a recently used hollow bore needle or
other sharp objects visibly contaminated with blood.

Timing of PEP
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When there is a risk of HIV transmission, PEP should be initiated as soon as possible, within hours
and no later than 2 hours following the potential exposure.

Counselling for PEP

All exposed persons should receive counselling from trained counsellors throughout the period and
thereafter if necessary. Counselling should include information about the importance of adherence,
the possibility of side effects and risk of transmission.

Management of Health Staff Exposed in Work Situation (Needle Stick Injuries)

Procedure for Post Exposure to HIV
Workplace accident/injury may occur and expose laboratory personnel to the body fluid of a study
participant or client. In the event of possible exposure to HIV, post exposure prophylaxis may reduce
the likelihood of HIV infection after high-risk exposure. The following steps should be taken
immediately after the accident:
a) Clean the exposed site-wound site with soap and water or flush with normal saline in case of
mucous membranes.
b) Report the incident immediately to your supervisor.
c) Assessment of risk to exposure should be made by the supervisor.
d) If therapy is necessary, based on assessment of risk, it should be initiated promptly,
preferably, within 1-2 hours of exposure.

(d) Contact any of the following Medical Personnel:

1. Prof. George Boateng Kyei: 055 198 9937
2. Dr. Hannah Brown Amoakoh: 026 454 5762
3. Dr. Mary Amoakoh Coleman: 024 462 3553
4. Miss Lydia Quaye: 023 479 0425

The University Hospital is the NMIMR First point of call in case of a medical emergency.
(e) Run HIV and Hepatitis B & C test on patient sample and own sample.
(f) Report findings to Doctor or Pharmacist you contacted.
(g) Fill out the occurrence form
Assessment of Exposure to Risk
Exposure to HIV can be classified into three categories. The categories are illustrated in the table

below. The recommended investigation timelines are also given below:

ASSESSMENT OF EXPOSURE TO RISK

CATEGORY DETAILS

Very low  risk | The splash of body fluid on intact skin

exposure

Low risk exposure -Exposure to small volume of blood fluid from symptomatic HIV positive

patient with low viral load

-An injury with a soiled needle

-Any superficial injury or mucocutaneous exposure

High Risk Exposure | -Exposure to a large volume of blood or potentially infectious fluid.
-Exposure to blood or blood contaminated fluid from a patient with a high
viral titer (i.e. In the clinical AIDS phase or early seroconversion phase of
HIV
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-Injury with hollow bore needle
-Deep and extensive injury
-Drug resistance in source patient

RECOMMENDED LABORATORY INVESTIGATIONS AFTER HIV EXPOSURE

TIMING OF TEST | TESTS TO BE CONDUCTED
Baseline tests: -Full blood count
-Liver and renal function tests
-HIV serology
In two weeks: -Full blood count

- Liver and renal function tests

In six weeks -HIV serology
In three months -HIV serology
Six Months -HIV serology
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12 FIRE

12.1 Fire Prevention

Below are basic rules for fire prevention:

Always follow general fire safety precautions.

Good laboratory housekeeping is essential (e.g., adequate waste removal, safe handling of
cleaning materials, and limitation of chemicals at hand).

Do not smoke in the laboratory.

Always follow electrical safety precautions. These precautions are usually provided as
guidelines on equipment or in equipment manuals.

Use extension cords as a temporary measure only. It is safer not to use extension cords.
Handle and store flammable liquids as required, (e.g., appropriate containers, limited
quantities, specified sizes of fire cabinets).

Keep storage areas neat, organised and well ventilated.

Store incompatible chemicals separately.

Keep exits well marked and free of obstacles.

Use and store compressed gases only as set up safety rules permit.

Work out an evacuation plan and practice it regularly.

Check that fire detectors, alarms, extinguishers, and hoses are properly placed, well-marked,
maintained (annually) and inspected (monthly) for good working order.

Keep records of the maintenance and inspection of these items, e.g., attach a label to each fire
extinguisher noting the maintenance schedule and the inspector's initials.

Fire extinguishers must be replaced after being used or when being repaired.

Use safety cabinets properly.

Always keep personal protective equipment available, (e.g., eye, hand, face, or head
protectors; lab coats).

12.2 Fire Alarm System

An alarm system, which is audible in all areas of the premises, is installed. A back-up alarm
should also be considered to cater for the eventuality of a power failure. In some areas of the
institute, other methods of raising alarms may be implemented (Alarm bells, shouts, etc)

The alarm is tested periodically to ensure that it is working properly.

All new employees must be made aware of the sound of the alarm during a staff orientation.

12.3 Evacuation Procedures

The lab has recommended evacuation procedure. This may be found on notices or in safety
documentations.
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Evacuation plans / routes are posted up on notice boards, as well as at strategic places

throughout the buildings of the Institute.

The Laboratory Manager or Safety Officer must ensure that notices remain legible, and that

employees under their control are familiar with the requirements.

These procedures must also be dealt with as a standard part of the orientation programme for
new staff.

12.4 Emergency Drills

Emergency drills are held for all staff members at least annually.

Emergency drills are accompanied by a roll call conducted by the Laboratory Manager or
Safety Officer.

Any shortcomings noted in the emergency drill must be discussed at the next safety committee
meeting.

12.5 Fire Fighting Equipment

All Staff are trained in the correct usage of fire extinguishers. Training records are kept. This
is done annually.

The equipment are strategically located in relation to the determined risk.

The equipment are easily accessible.

Symbolic signs (extinguisher pictograms and directional arrows) are provided and placed well
to be seen.

The sections below describe best practices in fighting fires.

12.6 Fire Extinguishers

Requirements for Fire Extinguishers

Fire extinguishers must be of an approved brand.

The correct type of extinguisher should be obtained for the type of fire most likely to occur.
There must be enough fire extinguishers of the correct size for the area.

The position of the fire extinguisher must make it easily accessible and must be well-
demarcated.

Fire extinguishers must be properly maintained, checked, and serviced regularly and
recharged as necessary.

Fire extinguishers must be easy to use and staff must be trained on how to use them effectively.
All fire extinguishers should be numbered (with a corresponding number on the wall) and
placed on a register.

All extinguishers must be recharged immediately after use, regardless of how much they were
used. The date of recharge must be indicated.

12.7 Position and Demarcation of Fire Extinguishers

Fire extinguishers must be located close to likely fire hazards.

They must be located along the normal path of exit of the building.

Where highly combustible material is stored in small rooms, the extinguishers should be
stored outside the door.

All staff must be made aware of the location of the extinguishers.

Fire extinguishers when mounted on the wall must be easy to remove from the wall mount.
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e The top of the extinguisher should be positioned no higher than 1.5m (roughly shoulder
height) from the ground.
e The mounting point must be well signposted and clearly visible from all angles.

12.8 Maintenance and Care of Fire Extinguishers

e The Laboratory Manager or the Health and Safety Representative (Safety Officer) should be
responsible for the inspection and maintenance of firefighting equipment. This should be done
in all safety audits.

e Routine inspections should be conducted. The check includes aspects such as:

o the condition of the equipment (no corrosion, etc.),
o location and identification markers (pictograms),

o safety seals are intact,

o equipment is accessibility, etc.

e There should be a record of these inspections and the extinguishers should be marked with
durable tags indicating the date on which they were checked.

e Testing, recharge, and maintenance work should be carried out annually by an external service
provider.

e Inhazardous areas, temporary placement units must be provided while testing or maintenance
work is taking place.

12.9 How to Identify Fire Extinguishers

e All fire extinguishers should be mounted at a convenient handling height of 1.5m (roughly
shoulder height) from the top of the extinguisher to the floor.
e Symbolic signs (extinguisher pictograms and directional arrows) must be provided and must
be placed as high as possible to be seen.
e All ratings must be shown on the extinguisher faceplate.
o Some extinguishers are marked with multiple ratings, e.g., AB, BC, and ABC.
o These extinguishers can put out more than one class of fire.
o Class A and B extinguishers carry a numerical rating that indicates how large a fire an
experienced person can safely put out with that extinguisher.
o Class C extinguishers have only a letter rating to indicate that the extinguishing agent
will not conduct an electrical current. Class C extinguishers must also carry a Class
A or B rating.

12.10 How to Use a Fire Extinguisher.

o Lift the extinguisher off the wall bracket or from the floor hold.
e Remember the acronym, “P A S S":
o Pull the Pin.
« Aim extinguisher nozzle at the base of the flames.
» Squeeze trigger while holding the extinguisher upright.
o Sweep the extinguisher from side to side, covering the area of the fire.

12.11 Classification of Fires and Extinguishers

e DO NOT USE water extinguishers on energised electrical equipment.
e A CO; extinguisher can be used on all fires without damage by its chemicals to electrical
installations.
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Class | Materials Involved Best Effect Other Extinguishers
Extinguisher

A Fires that involve Water (red label) | Water lowers the COz
ordinary combustible temperature of the | (CO; smothers the fire
materials, e.g., wood, burning materials | by starving it of
paper, plastic, cloth and soaks the fibres |oxygen)
without the presence of to prevent re-
live electrical ignition.
equipment.

B Fires that occur in the | Dry chemical Powder blocks the | CO2
vapour/air mix over powder (blue oxygen from the (CO2 smothers the fire
the surface of label) burning materials. |by starving it of
flammable liquids, (N.B.: powder can oxygen)

e.g., oil, petrol, be detrimental to
alcohol, paint delicate

Also fires that involve |equipment)
liquefiable solids (e.g.,

fat, paraffin wax) and

flammable gases (e.g.,

methane, propane

butane, hydrogen)

C Fires that occurinor | COz (black label) |CO; starves fire of |Dry chemical powder
near live electrical oxygen and is non- |(N.B.: powder can be
equipment conductive detrimental to delicate

equipment)

D Fires that involve Sand or dry Sand/powder blocks | None
combustible & reactive | chemical powder |the oxygen from the
materials, e.g. sodium, | Do not use wet burning materials.
potassium extinguishing

agents.

12.12 Fighting Fire

Fires can be very dangerous, and you should always be certain that you will not endanger
yourself or others when attempting to put out a fire.

Assist any person in immediate danger to safety if it can be accomplished without risk to you.
Activate the building fire alarm system or notify the fire department (or designating someone
else to notify them for you). The institute has trained fire wardens to coordinate fire
evacuations and fighting activities.

Only after having done these two things, if the fire is small, you may attempt to use an
extinguisher to put it out.

Always position yourself with an exit or other means of escape at your back before you
attempt to put out a fire, in case the extinguisher malfunctions, or something unexpected
happens and you need to be able to get out quickly.
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Do not fight a fire:

If you do not know what is burning. If you do not know what is burning, you will not know
what type of extinguisher to use. Even if you have an ABC fire extinguisher, something in
the fire might explode or produce highly toxic smoke. Let the fire department handle it.

If the fire is spreading rapidly beyond the spot where it started. A fire extinguisher is used in
the beginning stages of a fire. If the fire is spreading quickly, it is best to evacuate the building,
closing doors and windows behind you as you leave.

If you do not have adequate or appropriate equipment.

If you do not have the correct type or large enough extinguisher, it is best not to try to fight
the fire.

If you might inhale toxic smoke.

If the fire is producing large amounts of smoke that you would have to breathe to fight it, it is
best not to try. Any sort of combustion will produce some amount of carbon monoxide, but
when synthetic materials such as the nylon in carpeting or foam padding in a sofa burn, they
can produce highly toxic gases such as hydrogen cyanide, acrolein, and ammonia in addition
to carbon monoxide. These gases can be fatal in very small amounts.

If you are uncomfortable with the situation for any reason, let the fire department handle it.

12.13 Evacuation Action Plan in Case of Fire

General Procedure

Order staff to evacuate the affected building. Instruct them to follow evacuation route signs
which will lead them to the nearest exit.

Stop all machines/equipment. Put all equipment off.

Do not stop at or near the exit. Leave the way free for other people evacuating the building.
Make sure no one remains and close the door behind you when you leave, but do not lock it.

Go directly to the assembly point. The assembly point is a designated area outside the building
where evacuees should assemble and remain until the end of the emergency. All employees
should be familiar with the assembly point for the laboratory.

Never re-enter an evacuated building until you receive instructions from management.

A Roll call should be done immediately to ensure everyone present at work at that time is
safely evacuated.

12.14 Procedure in Case of Outbreak of Fire

Warn the people nearby the affected area.

Set off the fire alarm or call the fire service emergency number and reception. Fire Service
emergency numbers are posted on notices in the laboratories.

Attempt to put out the fire. Attempt to put out the fire only if:

o You have already informed reception and people nearby of the fire regardless of how
small it may be.

o You have an extinguisher appropriate for the fire and how to use it.
You have made sure that you will be able to leave the building.
o The fire is small and has not yet spread.

O

12.15 Procedure in Case of Fire beyond the initial stage

Close the door of the premises or area where fire is located to contain it.
Warn people nearby to immediately evacuate the area.
Set off fire alarm or call fire service emergency number.
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e Do not attempt to put out the fire.

¢ Do not attempt to salvage equipment or objects.

e Ifyou are last to leave the premises, close the doors to contain the fire but do not lock them.

e Use the nearest stairs or exit, if it is free from smoke; otherwise seek another evacuation route.

e I[fthere is smoke, crawl out of the building.

e Do not stop at or near the exit. Leave the way free for other people evacuating the building.

e Go directly to the assembly point.

e Do not re-enter the evacuated building under any circumstances until you receive instructions
to do so from management.

12.16 Procedure in Case one is Trapped in a Fire

Close as many doors as possible between you and the fire.
Put clothing (preferably wet) around the edges of the door.
Call for help and stand in a visible place:
o Call fire service emergency number.
o Indicate your location and situation.
o Do not hang up until the person attending the call does so.

¢ You may open a window or break through a window to breathe better.
e If you must open a door,
o First ascertain whether it is hot, or smoke is seeping in around the edges.
o Use the back of your hand to feel the temperature at the upper and lower parts
of the door.
o If'the door is hot or smoke is visible, do not open it. Find another way out or
another evacuation route.
o Ifthe door is cool, use your foot as a stopper as you slowly open it.
e Ifthe smoke is hot and it is difficult to breathe:
o Get down near the ground. The air will be cooler and cleaner there.
o Ifpossible, cover your nose and mouth with a wet cloth.
o Ifyour clothes catch fire, lie down, and roll across the floor to smother the
flames. Do not run, as this will fan the flames.

13 BIOSAFETY/BIOSECURITY MANAGEMENT PROGRAMME

The effective management of biological risks is supported by established measures at both the
national and institutional levels. The NMIMR, in compliance with national and regional policies as
well as in conformance with best practices and regulatory frameworks assesses biological risks and
applies well thought through mitigation measures to control them. All facilities of the NMIMR in
which biological agents are handled have an obligation to assess the biological risks that exist in that
facility and apply appropriate risk control measures to protect their personnel, community and the
environment.

A structured oversight system for managing biological risks implemented at the national level (for
example, a regulatory framework) informs and direct the mechanisms by which the NMIMR can meet
their related obligations. NMIMR laboratory and process specific risk assessments further guide the
selection and implementation of appropriate risk control measures and mitigation strategies that
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reduce risks to acceptable levels. The management of this process which requires an organization to
develop a biosafety programme is being implemented in the NMIMR.

Effective management of the NMIMR structured biosafety programme ensures the following
activities are being undertaken:

There is a commitment from senior management to appropriately address and manage
the risks associated with the biological agents being handled.

All risks associated with work activities have been identified, understood and
controlled to an acceptable and practical level.

Practice and procedure necessary to control risks have been put in place and are
monitored regularly to ensure continued effectiveness and relevance.

A framework has been developed for the appropriate training of personnel in biosafety
practices and biosecurity awareness.

The roles and responsibilities of all personnel are clearly set out and understood.
Activities related to laboratory biosafety, and its associated policies and procedures,
are aligned with national and international guidelines and regulations.

The effective management of the NMIMR biosafety programme is planned to be achieved by the
implementation of the WHO recommended project management cycle: planning — assessment —
implementation — review and improvement. The four stages of the cycle are carried out in all types
of facilities and the elements associated with each. Figure 3 gives an example of how the foundational
elements are managed within the biosafety programme management cycle (WHO).

Below are the elements of the NMIMR Biosafety/Biosecurity programme:

Figure 3 — The NMIMR Biosafety / Biosecurity Programme Management Cycle

Biosafety policy

Biosafety officer

Biosafety Committee

Biosafety risk assessment
Biosecurity risk assessment
Biosafety manual

Biosecurity plan

Occupational health programme
Personnel management and training
Operational working practices and SOPs
Facility design and

Laboratory equipment
Decontamination and

Waste management
Emergency/incident response
Records and documentation
Incident reporting and investigation
Audits and inspections
Communication plan

Inventory control
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STEP 1. PLANNING
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