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Forewords 

 

The Center Infectiology Lao-Christophe Mérieux (CILM) has committed to quality 

and would like to ensure that all the staff and the patients coming to the CILM are 

within a safe environment. This handbook has been thought to serve as a 

reference and a guide for the staff to work in a safe place, to apply good 

laboratory practices and to mitigate the risks linked to a biomedical laboratory.  

I sincerely encourage all the staff to read this book to know the way to implement 

basic safety concepts in a laboratory and to ensure safe handling of pathogenic 

microorganisms. 

 

Sincerely, 

 

Dr. Ot MANOLIN, 

General Director of the Center Infectiology Lao-Christophe Mérieux.  
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Introduction  
 
The CILM has committed to quality and would like to ensure that all the staff and 
the patients coming to the CILM are within a safe environment. This handbook 
has been thought to serve as a reference and a guide for the staff to work in a 
safe place, to apply good laboratory practices and to mitigate the risks linked to a 
biomedical laboratory.  
 
All the staff is encourage:  
 
 to read this book;  
 to know the way to implement basic safety concepts in a laboratory;  
 and to ensure safe handling of pathogenic microorganisms. 

 

Responsibilities  
 

1. It is the responsibility of the Laboratory Director (the person who has 
immediate responsibility for the laboratory) to ensure the development and 
adoption of a biosafety management plan and a safety or operations 
manual.   

2. The Laboratory Supervisor (reporting to the Laboratory Director) should 
ensure that regular training in laboratory safety is provided.   

3. Personnel should be advised of special hazards, and required to read the 
safety or operations manual and follow standard practices and 
procedures. The Laboratory Supervisor should make sure that all 
personnel understand these.  
A copy of the safety or operations manual should be available in the 
laboratory.   

4. Appropriate medical evaluation, surveillance and treatment should be 
provided for all personnel in case of need, and adequate medical records 
should be maintained.   
 

General Health-Safety-Environment (HSE) rules 
 

Health and Medical Surveillance  
 
The employing authority, through the Laboratory Director, is responsible for 
ensuring that there is adequate surveillance of the health of laboratory personnel. 
The objective of such surveillance is to monitor for occupationally acquired 
diseases. Appropriate activities to achieve these objectives are:  

– Provision of active or passive immunization where indicated (see below);  
– Facilitation of the early detection of laboratory-acquired infections;   
– Exclusion of highly susceptible individuals (e.g. pregnant women or 

immuno-compromised individuals) from highly hazardous laboratory work; 
– Provision of effective personal protective equipment and procedures.  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Medical Check Out 

 
Regular assessments of the following pathogens have to be carried out when 
working at the CILM: 
 

– HIV serology markers; 
– Hepatitis B serology markers.  

 
In case of the absence of HBs Antigen, Anti-HBs antibody and Anti-HBc 
antibody, immunization against Hep B virus has to be undertaken: 
 

– Chest X-ray; 
– Hepatitis C serology markers.  

 
The results will be kept in your personal file. 
 

Food and Beverages 
 
Food and beverages are strictly forbidden within the laboratory.  
A kitchen is available and is to be used on this purpose. It is strictly forbidden to 
bring and store food within the laboratory.  
 
It is not recommended to bring food or beverage to the office as it might cause 
spills accident with laptops or desktop nearby. 
 

Clothing 
 
Everyone entering the laboratory is requested to comply with the rules that apply. 
Shoes have to be changed or overshoes have to be put on, PPE have to be 
worn complying with the requirements for each room. 
 
Gown 
 
Laboratory coats should preferably be fully buttoned. Each room has its own 
set of coats and, coats from one room should not be worn in another room.  
 
Laundering services is provided at the facility and each set of coats is cleaned 
once per week.  
 
Laboratory coats, gowns, coveralls, or aprons should not be worn outside 
the laboratory areas.  
 
Hair 
 
Within the laboratory, hair has to be tied and hygiene cap have to be worn. 
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Jewels 
 
Rings should be removed when entering the laboratory, they weaken gloves and 
might retain infectious agent underneath.   
 
Nails 
 
Nails should be short, clean and polish-free.  
  
Gloves 
 
Use of nitrile or latex-powder free gloves is recommended to protect from 
infectious agents or when handling specimens.  
Nevertheless, they should not be used on doors handles or computer 
keyboards and intercoms.  
After removing gloves aseptically, it is strongly advised to wash hands 
thoroughly.  
 

Smoking 
 
Smoking is strictly forbidden in the laboratory and in the offices. Smoking is 
only permitted in vented and opened area like the patio.  
 
Generally speaking, smoking is bad for your health and should be avoided. 
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Biosafety in the Laboratory 
 
Access to the laboratory is controlled and restricted to habilitated staff 
only. Visitors have to be accompanied with someone allowed to enter and be 
briefed on how to behave within a laboratory. 

 
Microbiological Risk Assessment  

 
The backbone of the practice of biosafety is risk assessment.  
The Laboratory Director or principal investigator is responsible: 
 

– for ensuring that adequate and timely risk assessments are performed; 
– and for working closely with the institution’s safety committee and 

biosafety personnel to ensure that appropriate equipment and facilities are 
available to support the work being considered.  
 

Once performed, risk assessments should be reviewed routinely (every year for 
exemple) and revised when necessary, taking into consideration the acquisition 
of new data having a bearing on the degree of risk and other relevant new 
information from the scientific literature.  
 
Factors that should be considered, as appropriate, include:  
 

 Pathogenicity of the agent and infectious dose; 

 Potential outcome of exposure; 

 Natural route of infection;   

 Other routes of infection, resulting from laboratory manipulations 
(parenteral,  airborne, ingestion); 

 Stability of the agent in the environment;   

 Concentration of the agent and volume of concentrated material to be 
manipulated;   

 Presence of a suitable host (human or animal);   

 Information available from animal studies and reports of laboratory-
acquired  infections or clinical reports;   

 Laboratory activity planned (sonication, aerosolization, centrifugation, 
etc.).    
 

On the basis of the information ascertained during the risk assessment, a 
biosafety level can be assigned to the planned work, appropriate personal 
protective equipment selected, and standard operating procedures (SOPs) 
incorporating other safety interventions developed to ensure the safest possible 
conduct of the work.  
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Inventory of the Pathogens and Matrixes Handled at the CILM 
 

Pathogens 
 
The pathogens that are handled at the CILM are the following: 
 

 
 

Matrixes 
 
The matrixes that are handled at the CILM are the following:  
 

 EDTA blood; 

 Plasma; 

 Serum; 

 Sputum; 

 Viral Transport Media; 

 Dried Blood Spot.  
 

  

Hepatitis B 

Hepatitis C 

HIV Virus 
Human 

Papilloma 
Viruses 

Mycobacterium 
Tuberculosis 

Respiratory 
Viruses and 

Bacteria 
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Biohazards Location 

 
 

Biological Risk Mitigation 
 
The type of infection that can occur at the CILM is directly linked to the type of 
samples that are received for analysis:  
 

 Blood borne pathogens with an emphasis on Hepatitis B and C and HIV 
but there may also contain pathogens not investigated at the 
laboratory; 

 Airborne pathogens with an emphasis on Mycobacterium Tuberculosis 
but not only.  
 

Exposure to chemicals, or infectious material should be avoided as much as 
possible. 
 

Personal Protection 
 

1) Laboratory coveralls, gowns or uniforms must be worn at all times for 
work in the laboratory.   

2) Appropriate gloves must be worn for all procedures that may involve 
direct or accidental contact with blood, body fluids and other potentially 
infectious materials. After use, gloves should be removed aseptically and 
hands must then be washed.   

Location of Biohazardous samples
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3) Personnel must wash their hands after handling infectious materials and 
before they leave the laboratory working areas.  

4) Safety glasses, face shields (visors) or other protective devices must be 
worn when it is necessary to protect the eyes and face from splashes, 
impacting objects and sources of artificial ultraviolet radiation.   

5) It is prohibited to wear protective laboratory clothing outside the 
laboratory, e.g. in canteens, coffee rooms, offices, libraries, staff rooms 
and toilets.   

6) Open-toed footwear must not be worn in laboratories.   
7) Eating, drinking, smoking, applying cosmetics and handling contact lenses 

is  prohibited in the laboratory working areas.   
8) Storing human foods or drinks anywhere in the laboratory working areas is 

prohibited.   
 
Procedures  

 
1) Pipetting by mouth is strictly forbidden.   
2) Materials must not be placed in the mouth. Labels must not be licked.   
3) All technical procedures should be performed in a way that minimizes the 

formation of aerosols and droplets.   
4) The use of hypodermic needles and syringes should be limited. They must 

not be used as substitutes for pipetting.   
5) All spills, accidents or potential exposures to infectious materials must 

 be reported to the Laboratory Supervisor. A written record of such 
accidents and incidents should be maintained.   

6) A written procedure for the clean up of all spills must be developed and 
followed.   

7) Contaminated liquids must be decontaminated (chemically or physically) 
before  discharge to the sanitary sewer. An effluent treatment system 
may be required, depending on the risk assessment for the agent(s) being 
handled.   

8) Written documents that are expected to be removed from the laboratory 
need to be protected from contamination while in the laboratory.  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Laboratory Working Areas  
 

1) The laboratory should be kept neat, clean and free of materials that are 
not pertinent to the work.   

2) Work surfaces must be decontaminated after any spill of potentially 
dangerous material and at the end of the working day.   

3) All contaminated materials, specimens must be decontaminated before 
disposal or cleaning for reuse.   

4) Packing and transportation must follow applicable national and/or 
international regulations.   
 
Essential Biosafety Equipment  

 
1) Pipetting aids – to avoid mouth pipetting. Many different designs are 

available.   
2) Biological safety cabinets, to be used whenever:  

 
- Infectious materials are handled; such materials may be centrifuged in 

the open laboratory if sealed centrifuge safety cups are used and if 
they are loaded and unloaded in a biological safety cabinet; 

- There is an increased risk of airborne infection; 
- Procedures with a high potential for producing aerosols are used; 

these may  include centrifugation, grinding, blending, vigorous 
shaking or mixing, sonic disruption, opening of containers of infectious 
materials whose internal pressure may be different from the ambient 
pressure, intranasal inoculation of animals, and harvesting of infectious 
tissues from animals and eggs.   

 
3) Screw-capped tubes and bottles.   
4) Autoclaves or other appropriate means to decontaminate infectious 

materials.   
5) Plastic disposable Pasteur pipettes, whenever available, to avoid glass.   
6) Equipment such as autoclaves and biological safety cabinets must be 

validated with  appropriate methods before being taken into use. 
Recertification should take place at regular intervals, according to the 
manufacturer’s instructions. 
 

Waste Handling  
 
Waste is anything that is to be discarded. In laboratories, decontamination of 
wastes and their ultimate disposal are closely interrelated.  
In terms of daily use, few if any contaminated materials will require actual 
removal from the laboratory or destruction. Most glassware, instruments and 
laboratory clothing will be reused or recycled. 
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The principal questions to be asked before discharge of any objects or materials 
from laboratories that deal with potentially infectious microorganisms are:  
 

A. Have the objects or materials been effectively decontaminated or 
disinfected by an approved procedure?   
 

B. Does the disposal of the decontaminated objects or materials involve any 
additional potential hazards, biological or otherwise, to those who carry 
out the immediate disposal procedures or who might come into contact 
with discarded items outside the facility?   
 
Handling and Disposal Procedures for Contaminated Materials and     

Wastes  
 
An identification and separation system for infectious materials and their 
containers exists: 
 

– Non-contaminated (non-infectious) waste that can be reused or recycled 
or disposed of as general, “household” waste;   

– Contaminated (infectious) “sharps” – hypodermic needles, scalpels, knives 
and broken glass; collected in puncture-proof containers fitted with covers 
and treated as infectious;   

– Contaminated material for autoclaving and incineration.  
 

Refer to the related SOP to know how to handle the different types of waste here 
at the CILM. 
 

Sharps  
 
After use, hypodermic needles should not be recapped, clipped or removed 
from disposable syringes. The complete assembly should be placed in a sharps 
disposal container. Disposable syringes, used alone or with needles, should be 
placed in sharps disposal containers and incinerated, with prior autoclaving.  
 
 

Sterilization 
 
Steam autoclaving is the preferred method for all decontamination processes. 
Materials for decontamination and disposal should be placed in containers, e.g. 
autoclavable plastic bags.  
Steam autoclaving must be done according to the related SOP. 
 
3M Biological Indicator will be the section of validation after autoclaved, this will 
be performed weekly.  
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Contaminated (Potentially Infectious) Materials for Disposal  
 
Apart from sharps, which are dealt with above, all contaminated (potentially 
infectious) materials should be autoclaved in leak-proof containers, e.g. 
autoclavable, colour-coded plastic bags, before disposal. After autoclaving, the 
material may be placed in transfer containers for transport to the incinerator. 
 
When disinfectants are used, waste materials should remain in intimate contact 
with the disinfectant (i.e. not protected by air bubbles) for the appropriate time, 
according to the disinfectant used.  
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Emergency Procedures  
 

Emergency Services: Whom to Contact  
 

Emergency Phone Numbers 
CILM Reception: Inpanh LOUNGPANYA 21 260 357 

CILM General Director: Ot MANOLIN 2055689752 

CILM Laboratory Manager: Philavanh SITBOUNLANG 2055566562 

CILM Biosafety Officer: Mixivang XAYAOVONG 2056658425 

 

 
FIRE 

1190 

POLICE 

1191 

 
AMBULANCE 

1195 

 
ELECTRICITY 

1199 

 

Emergency Equipment  
 
The following emergency equipment are available:  
 

– First-aid kit loccated in the Sampling Room 
– Fire extinguishers, fire blankets. Located near the Quality Billboard  

 

Puncture Wounds, Cuts and Abrasions  
 
The affected individual should remove protective clothing, wash the hands and 
any affected area(s), apply an appropriate skin disinfectant (look in the first aid 
kit), and seek medical attention as necessary.  
he cause of the wound and the organisms involved should be reported, and 
appropriate and complete medical records kept.  
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Useful contacts information 
 

 
 
 

Ingestion of Potentially Infectious Material  
 
Protective clothing should be removed and medical attention sought. 
Identification of the material ingested and circumstances of the incident should 
be reported, and appropriate and complete medical records kept.  
 
 
 

Spills  
 
All the Lab staff had been train on How to use Spill kit already and a copy of the 
laboratory’s protocol for handling spills should be posted, read and understood 
by everyone who uses the laboratory.  
When a spill of biohazardous material occurs within a BSC, clean-up should 
begin immediately, while the cabinet continues to operate.  
An effective disinfectant should be used and applied in a manner that minimizes 
the generation of aerosols.  
All materials that come into contact with the spilled agent should be disinfected 
and/or autoclaved.  
Spills kits are available in the laboratory and stickers on the wall signal their 
location: Lab 2.2 and Lab 3 
 
 
 
 
 
 
 
 

 
Mahosot contacts: 
 

Dr. Very Head of Infectious Disease Ward: 020 5576 2642 

Dr. Sivilay IDW Physician: 020 2820 4411 

Ms. Bouawanh Nurse in chief IDW 020 5650 8211 

 
CILM contact: 
 

Dr. Phimpha Scientific Director: 020 5551 0755 

Dr. Silaphet Project Manager: 020 5541 4531 

Dr. Philavanh Project Manager: 020 5556 6562 

Dr. Phoumanisone TB project Manager 020 9645 5651 
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Spill kit containts:  
 

- A bottle of 70% alcohol (disinfectant); 
- A bottle of Surfanios 100% (dilute 0.25% when use it); 
- A bottle for dilution; 
- Absorbent paper towels; 
- Biohazard trash bags; 
- Disposal latex/nitrile gloves (in various sizes); 
- Instruction for use; 
- Dust pan (disinfection-able); 
- Tongs; 
- 1 or 2 pairs of heavy dirty gloves (such as dishwashing); 
- Over shoes, safety goggles and facemask; 
- Laboratory coat; 
- Spill signage. 

 
6.1.1.1. Spill inside of the BSC 

 
1.) Leave the biological safety cabinet turned on; 
2.) Inform others in the laboratory and notify the PI; 
3.) Done PPE; 
4.) Cover spill with paper towels and carefully pour Surfanios 0, 25% diluted solution 

around spill; 
5.) Cover spill with disinfectant soaked paper towels; 
6.) With paper towels & appropriate disinfectant detergent, wipe down BSC walls, 

work 
7.) surface and equipment; 
8.) Allow 20 minutes for the disinfectant to act on the spill; 
9.) Ensure that no paper towels or solid debris are blown into the area beneath the 

grill; 
 
Please note that this procedure will not disinfect the air ducts, filters, fan or other interior 
parts of the BSC. If the entire interior of the BSC needs disinfection, contact the 
contracted certification vender. 
 

10.) Wipe up all excess disinfectant; 
11.) Autoclave all contaminated materials; 
12.) BSC must run for at least 10 minutes after clean-up before being used for 

experiments. 
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6.1.1.2. Spills inside of the centrifuge 
 

1) Leave lid closed and allow aerosols to settle for at least 30 minutes to 1 hour 
(ensure 
centrifuge is off); 

2) Notify others in the lab not to use the centrifuge (include signage) and inform the 
lab 
supervisor; 

3) Disinfect the centrifuge or rotors and buckets with Surfanios diluted 0, 25% 
solution, 
allow at least 20 to 30 minutes of contact time; 

4) Carefully retrieve any broken glass from inside the centrifuge using forceps and 
place 
in a sharps container; 

5) Thoroughly wipe down the inside of centrifuge and all parts including the lid with 
paper towels soaked in disinfectant; 

6) Rinse both the rotors and the inside of the centrifuge with Surfanios diluted 0, 
25% 
solution; 

7) Remove used PPE wash hands thoroughly with soap; 
8) All waste should be autoclaved 

 
 
6.1.1.3. Tuberculosis spills handling 

 
Procedure for the appropriate handling spill, both inside and outside the BSC: 
a) Safety first: 

 
- Remove contaminated clothing and alert others in the vicinity of the spill area; 
- Posted Spill Kit signage. 
 
 
b) Identify the spillage 

 

 

Outside the BSC (but within the 
laboratory): 

 
All staff should leave the room for at 

least 30 minutes to allow the aerosols 
to settle. The person cleaning the spill 

should wear respirator when 
disinfecting the area. 

Inside the BSC: 
 

The BSC should continue to run and 
carefully poor Surfanios 0,25% diluted 

solution to the spill for at least 20 
minutes, after which the items can be 

transported to the autoclave. 
If a liquid culture is spilled, all 

personnel should exit the containment 
room, and allow the BSC to run for at 

least 30 minutes before entering to the 
room. 
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Wear appropriate personal protective equipment (gloves must be worn and must be 
long 
enough to overlap the sleeves of the gown, laboratory coat, goggles, shoes cover, 
facemask 
N95 and caps). 
 

c) Control & treat spill 
 

 Wipe up the spill, working from the edges into the centre; 
 Pick up broken pieces of glass if any, and discard in a sharps bin; 
 Clean spill area again thoroughly with fresh paper towels soaked in disinfectant; 
 Place contaminate paper towels in a bag and autoclave to decontaminate before 

disposal; 
 Remove used gloves and shoe covers, and wash hands thoroughly with soap 

and 
water; 

 Inform to lab cleaner to clean over spill area again after the process done. 
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Fire Safety 
 
The fire triangles or combustion triangles are simple models for understanding 
the necessary ingredients for most fires. The triangle illustrates the three 
elements a fire needs to ignite: heat, fuel, and an oxidizing agent (usually 
oxygen).  
A fire naturally occurs when the elements are present and combined in the right 
mixture. A fire can be prevented or extinguished by removing any one of the 
elements in the fire triangle.  
For example, covering a fire with a fire blanket removes the oxygen part of the 
triangle and can extinguish a fire. 
 
 
 
 
 
 
 
 
 

 
Fire classes 
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Extinguishers categories 
 

Extinguishers chart 
 

 
 
Legend: 
 

Type of extinguisher available at the CILM and its use.  

  

  



 

 

22 The CILM’s Laboratory Biosafety Manual Version 1.0 

 

Fire evacuation plan at the CILM 
 
In case of fire alarm triggering, all personnel have to stop immediately their work, 
leave all their belongings behind and proceed calmly to the evacuation of the 
building to gather on the parking. 
 

 
First floor evacuation route 
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Second floor evacuation route 
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Chemical Risk 
 
Workers in microbiological laboratories are not only exposed to pathogenic 
microorganisms, but also to chemical hazards. It is important that they have 
proper knowledge of the toxic effects of these chemicals, the routes of exposure 
and the hazards that may be associated with handling and storage. Material 
safety data sheets or other chemical hazard information are available from 
chemical manufacturers and/or suppliers. These should be accessible in 
laboratories where these chemicals are used. 
 

Routes of Exposure  
 
Exposure to hazardous chemicals may occur by: 
 

 
 

Examples: Needle-sticks or through broken skin.  
 

Storage of chemicals 
 
Only amounts of chemicals necessary for daily use should be stored in the 
laboratory. Bulk stocks should be kept in specially designated rooms or buildings.  
Chemicals should not be stored in alphabetical order but according to their class 
and reactivity.  
 

 Do not store chemicals above the eye level; 

 Store separately acids from bases. 
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Pictograms 
 
The personnel should be familiar with the different types of pictograms meaning 
of their meaning.  
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Biosafety Related to the Staff 
 

The Biosafety Officer and Biosafety Committee  
 
It is essential that each laboratory organization has a comprehensive safety 
policy, a safety manual, and supporting programmes for their implementation. 
The responsibility for this normally rests with the Director or head of the institute 
or laboratory, who may delegate certain duties to a Biosafety Officer or other 
appropriate personnel.  
 
Laboratory safety is also the responsibility of all supervisors and laboratory 
employees, and individual workers are responsible for their own safety and that 
of their colleagues.  
Employees are expected to perform their work safely and should report any 
unsafe acts, conditions or incidents to their supervisor. 
 
Periodic safety audits by internal or external personnel will be conducted.  
 

Biosafety Officer  
 
A Biosafety Officer has been appointed (Mixivang XAYAOVONG) to ensure that 
biosafety policies and programmes are followed consistently throughout the 
laboratory. The Biosafety Officer executes these duties on behalf of the 
head of the institute or laboratory.  
 
The activities of the Biosafety Officer include the following:  
 

1) Biosafety, biosecurity and technical compliance consultations.  
2) Periodic internal biosafety audits on technical methods, procedures 

and protocols, biological agents, materials and equipment.  
3) Discussions of violation of biosafety protocols or procedures with the 

appropriate persons.   
4) Verification that all staff have received appropriate biosafety training.   
5) Provision of continuing education in biosafety.   
6) Investigation of incidents involving the possible escape of potentially 

infectious or  toxic material, and reporting of findings and 
recommendations to the laboratory  director and biosafety committee. 
  

7) Coordination with medical staff regarding possible laboratory-acquired 
infections.   

8) Ensuring appropriate decontamination following spills or other 
incidents involving  infectious material(s).   

9) Ensuring proper waste management.   
10) Ensuring appropriate decontamination of any apparatus prior to repair 

or servicing.  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11) Maintaining awareness of community attitudes regarding health and 
environmental  considerations.   

12) Establishment of appropriate procedures for import/export of 
pathogenic material  to/from the laboratory, according to national 
regulations.   

13) Reviewing the biosafety aspects of all plans, protocols and operating 
procedures  for research work involving infectious agents prior to the 
implementation of these  activities.   

14) Institution of a system to deal with emergencies.   
 

Biosafety/Quality Committee  
 
A Biosafety/Quality committee is constituted to develop institutional biosafety 
policies and codes of practice.  
 
The membership of the biosafety committee reflects the diverse occupational 
areas of the organization as well as its scientific expertise. The composition of 
the Biosafety/Quality committee includes:  
 

– Biosafety officer(s); 
– Scientists; 
– Medical personnel; 
– Representatives of technical staff; 
– Representatives of laboratory management.  

 

Signages  
 
There are currently 3 different types of documents each with its own color code 

 
– Instruction are written in blue or green color 
– Warnings are written in yellow or orange 
– Forbidden activities are mentioned in red 

 
All people must know this color code to interpret correctly the content of the 
documents.  


