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GLOSSARY OF TERMS 

Biological safety cabinet (BSC): An enclosed, ventilated working space designed to provide 

protection to the operator, the laboratory environment and/or the work materials for activities 

where there is an aerosol hazard. Containment is achieved by segregation of the work from 

the main area of the laboratory and/or using controlled, directional airflow mechanisms. 

Exhaust air is passed through a high efficiency particulate air (HEPA) filter before re- 

circulating into the laboratory or into the building’s heating, ventilation, and air conditioning 

system. There are different classes (I, II and III) of BSCs that provide different levels of 

containment. 

Biosafety: Containment principles, technologies and practices that are implemented to 

prevent unintentional exposure to biological agents or their inadvertent release. 

Biosafety committee: An institutional committee created to act as an independent review 

group for biosafety issues, reporting to senior management. The membership of the biosafety 

committee should reflect the different occupational areas of the organization as well as its 

scientific expertise. 

Biosafety officer: An individual designated to oversee facility or organizational biosafety 

(and possibly biosecurity) programs. The person fulfilling this function may also be termed 

biosafety professional, biosafety advisor, biosafety manager, biosafety coordinator, or 

biosafety management advisor. 

Biosafety program: The development, implementation, and oversight of biosafety at the 

organizational level using a variety of information that includes institutional policies, 

guidance documents for practices and procedures, planning documents (training, recruitment, 

emergency/incident response) and record keeping (personnel, inventories, incident 

management). 

Biosecurity: Principles, technologies and practices that are implemented for the protection, 

control, and accountability of biological materials and/or the equipment, skills and data 

related to their handling. Biosecurity aims to prevent their unauthorized access, loss, theft, 

misuse, diversion, or release. 

Calibration: Establishment of the relationship between the measurement provided by the 

instrument and the corresponding values of a known standard, allowing correction to improve 

accuracy. For example, laboratory equipment such as pipetting devices may need calibration 

periodically to ensure proper performance. 
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Certification: A third-party testimony based on a structured assessment and formal 

documentation confirming that a system, person, or piece of equipment conforms to specified 

requirements, for example, to a certain standard. 

Communicability: Capability of a biological agent to be transmitted from one person or 

animal to another, either through direct or indirect transmission. This is often related 

to/represented by an epidemiological measurement called the basic reproduction number (R0), 

which is an average number of secondary infections, generated by a single infected individual 

in a fully susceptible population. 

Consequence (of a laboratory incident): The outcome of an incident (exposure to and/ or 

release of a biological agent) of varying severity of harm, occurring during laboratory 

operations. Consequences may include a laboratory-associated infection, other illness or 

physical injury, environmental contamination, or asymptomatic carriage of a biological agent. 

Containment: The combination of physical design parameters and operational practices that 

protect personnel, the immediate work environment, and the community from exposure to 

biological agents. The term "bio containment" is also used in this context. 

Decontamination: Reduction of viable biological agents or other hazardous materials on a 

surface or object(s) to a pre-defined level by chemical and/or physical means. 

Disinfectants: Agents capable of eliminating viable biological agents on surfaces or in liquid 

waste. These will have varying effectiveness depending on the properties of the chemical, its 

concentration, shelf life and contact time with the agent. 

Disinfection: A process to eliminate viable biological agents from items or surfaces for 

further safe handling or use. 

Droplets: A suspension of particles, normally defined as more than 10 micrometers in 

diameter, which tends to fall out of the air resulting in contamination of nearby surfaces. 

Emergency/incident response: An outline of the behaviors, processes and procedures must 

be followed when handling sudden or unexpected situations, including exposure to or release 

of biological agents. The goal of an emergency/incident response is to prevent injuries or 

infections, reduce damage to equipment or the environment, and accelerate resumption of 

normal operations. 

Endemic: A disease naturally occurring in a particular region or population. 

 
Engineering controls: Risk control measures that are built into the design of a laboratory or 

laboratory equipment to contain the hazards. Biological safety cabinets (BSCs) and isolators 

are forms of engineering control to minimize the risk of exposure to and/or unintended release 
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of biological agents. 

 
Exotic microorganisms: Microorganisms not normally occurring in a particular region or 

area, often imported from another area. It can also be referred to as non-indigenous 

microorganisms. 

Exposure: An event during which an individual comes in contact with, or is in close 

proximity to, biological agents with the potential for infection or harm to occur. Routes of 

exposure can include inhalation, ingestion, percutaneous injury, and absorption and are 

usually dependent upon the characteristics of the biological agent. However, some infection 

routes are specific to the laboratory environment and are not commonly seen in the general 

community. 

Good microbiological practice and procedure (GMPP): A basic laboratory code of 

practice applicable to all types of laboratory activities with biological agents, including 

general behaviors and aseptic techniques that should always be observed in the laboratory. 

This code serves to protect laboratory personnel and the community from infection, prevents 

contamination of the environment, and provides protection for the work materials in use. 

Hazard: An object or situation that has the potential to cause adverse effects when an 

organism, system or (sub) population is exposed to it. In the case of laboratory biosafety, the 

hazard is defined as biological agents, which have the potential to cause adverse effects to 

personnel and/or humans, animals, and the wider community and environment. A hazard does 

not become a “risk” until the likelihood and consequences of that hazard causing harm are 

considered. 

Inactivation: Removal of the activity of biological agents by destroying or inhibiting 

reproductive or enzyme activity. 

Incident: An occurrence that has the potential to, or results in, the exposure of laboratory 

personnel to biological agents and/or their release into the environment that may or may not 

lead to actual harm. 

Infectious dose: The amount of biological agent required to cause an infection in the host, 

measured in number of organisms. Often defined as the ID50, the dose that will cause 

infection in 50% of those exposed. 

Infectious substances: The term applied for the purposes of transport to any material, solid 

or liquid, which contains biological agents capable of causing infection in either humans, 

animals, or both. Infectious substances can include patient specimens, biological cultures, 

medical or clinical wastes and/or biological products such as vaccines. 
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Initial risk: Risk associated with laboratory activities or procedures that are conducted in the 

absence of risk control measures. 

Laboratory-associated infection: Any infection acquired or reasonably assumed as a result 

of exposure to a biological agent in the course of laboratory-related activities. A person-to- 

person transmission following the incident may result in linked secondary cases. Laboratory- 

associated infections are also known as laboratory-acquired infections. 

Likelihood (of a laboratory incident): The probability of an incident (that is exposure to 

and/or a release of a biological agent) occurring during laboratory work. 

Microbiological agent: A microorganism, virus, biological toxin, particle, or otherwise 

infectious material, either naturally occurring or genetically modified, which may have the 

potential to cause infection, allergy, toxicity or otherwise create a hazard to humans, animals, 

or plants. 

Pathogen: A biological agent capable of causing disease in humans, animals, or plants. 

 
Personal protective equipment (PPE): Equipment and/or clothing worn by personnel to 

provide a barrier against biological agents, thereby minimizing the likelihood of exposure. 

PPE includes, but is not limited to, laboratory coats, gowns, full-body suits, gloves, protective 

footwear, safety glasses, safety goggles, masks, and respirators. 

Propagation: The action of intentionally increasing or multiplying the number of biological 

agents. 

Prophylaxis: Treatment given to prevent infection or to mitigate the severity of the disease if 

infection were to occur. It can be delivered before possible exposure or after exposure before 

the onset of infection. 

Residual risk: Risk that remains after carefully selected risk control measures have been 

applied. If residual risk is not acceptable, it may be necessary to apply additional risk control 

measures or to stop the laboratory activity. 

Risk: A combination of the likelihood of an incident and the severity of the harm 

(consequences) if that incident were to occur. 

Risk assessment: A systematic process of gathering information and evaluating the 

likelihood and consequences of exposure to or release of workplace hazard(s) and 

determining the appropriate risk control measures to reduce the risk to an acceptable risk. 

Risk communication: An interactive and systematic process to exchange information and 

opinion on risk(s) that inclusively engages all relevant personnel of various categories as well 

as community leaders and officials where appropriate. Risk communication is an integral and 
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ongoing part of the risk assessment, soliciting clear understanding of the risk assessment 

process and outcomes, aiming at proper implementation of risk control measures. Decisions 

on risk communication, including what, whom and how, should be part of an overall risk 

communication strategy. 

Risk control measure: Use of a combination of tools, which include communication, 

assessment, training, and physical and operational controls, to reduce the risk of an 

incident/event to an acceptable risk. The risk assessment cycle will determine the strategy that 

should be used to control the risks and the specific types of risk control measures required to 

achieve this. 

Risk evaluation: Part of risk assessment where the likelihood of exposure to a hazard is 

weighed against the potential severity of harm under a set of predefined circumstances, such 

as a specific laboratory procedure. The goal of a risk evaluation is to determine whether the 

assessed risk is acceptable, or whether further targeted risk control measures should be 

implemented to prevent or reduce the risks. 

Safety culture: A set of values, beliefs and patterns of behavior instilled and facilitated in an 

open and trusting atmosphere by individuals and organizations working together to support or 

enhance best practice for laboratory biosafety, irrespective of whether it is stipulated in 

applicable codes of practice and/or regulations. 

Sharps: Any device or object that is a puncture or wound hazard because of its pointed ends 

or edges. In the laboratory, sharps can include needles, syringes with attached needles, blades, 

scalpels or broken glass. 

Standard operating procedures (SOPs): A set of well-documented and validated stepwise 

instructions outlining how to perform laboratory practices and procedures in a safe, timely 

and reliable manner, in line with institutional policies, best practice and applicable national or 

international regulations. 

Sterile: The state of having a complete absence of viable biological agents and spores. 

 
Sterilization: A process that kills and/or removes all biological agents including spores. 

 
Transmission: The transfer of biological agent(s) from objects to living things, or between 

living things, either directly or indirectly via aerosols, droplets, body fluids, vectors, 

food/water or other contaminated objects. 

Validation: Systematic and documented confirmation that the specified requirements are 

adequate to ensure the intended outcome or results. For example, in order to prove a material 

is decontaminated, laboratory personnel must validate the robustness of the decontamination 

method by measurement of the remaining biological agents against the detection limit by 
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chemical, physical or biological indicators. 

 
Unacceptable risk: The risk that is not considered acceptable and therefore, does not allow 

work to proceed bearing in mind the expected benefit of the planned activities is minimum. 

Verification: Confirmation that a given item (product, process or system) satisfies the 

specified requirements. For example, verification that the performance of an autoclave meets 

the standards specified by the manufacturer should be performed periodically. 

Zoonotic disease (zoonosis): Infectious disease that is naturally transmitted from animals to 

humans and vice versa. 
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CHAPTER I: INTRODUCTION 
 
Emerging and re-emerging infectious diseases constitute a major public health challenge worldwide. 

Often these diseases cause epidemics and are often very difficult to diagnose and manage. Further, the 

threat of bioterrorism is now no more hypothetical rather has become a well-recognized reality. 

Globally, there is a strong perception that handling of microbial agents needs much more care and 

caution to avoid health hazards to the laboratory personnel as well as to the community and 

environment in general. There are certain diseases that threaten global health security like Severe 

Acute Respiratory Syndrome (SARS), Severe Acute Respiratory Syndrome Coronavirus-2 (SARS 

CoV-2) and avian influenza, which are handled in a well-organized international network of 

laboratories having suitable infrastructure, biosafety practices and competent manpower. In the case 

of any naturally occurring or man-made health hazards, it is important to have laboratories with 

proper containment facilities and protocols to deal with eventualities. More importantly, emergence of 

the COVID-19 pandemic, which has caused around 128 million cases and around 4 million deaths 

around the world as of June 26, 2021, reinforces the need for appropriate containment facilities with 

best possible biosafety and biosecurity practices. 

In Bhutan, emerging and re-emerging microbial infection constitute a major public health challenge. 

Among the known threats, several disease-causing agents of higher risk groups are already present in 

the Southeast Asian region. Re-emerging diseases like Crimean Congo Hemorrhagic Fever (CCHF), 

Nipah, Avian Influenza (H5N1), Kyasanur Forest Disease (KFD) and severe thrombocytopenia 

syndrome (STS) are already causing serious public health problems inthe neighboring countries. 

The Royal Centre for Disease Control (RCDC) is a national institute mandated to investigate such 

episodes and is thus prepared to combat the emergence of any new diseases in Bhutan. Further, there 

is a need to have a secure, safe and centralized facility for proper handling,transport and storage of the 

high-risk organisms. Hence, the most state-of-the-art essential facilities need to be in place to manage 

biological hazards in the laboratories. 

The purpose of this document is to provide guidance in; the risk assessment process, selection of 

microbiological practices, safety equipment and facility up-gradation that can protect laboratory 

personnel and environment from laboratory-associated infections. 

 

SCOPE 

This guideline applies to all laboratories involving the handling, manipulation working, using, storing, 

and disposing of infectious and potentially infectious agents/ materials and microbial toxins in all 

forms and sizes of laboratories in Bhutan. This document serves as a reference for the development 

and establishment of the respective institutional code of practice for good microbiological technique 
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(GMT), biosafety and biosecurity in a laboratory. 

CHAPTER II: BIOLOGICAL RISK ASSESSMENT 
 
Biological risk assessment is a process to identify the hazardous characteristics of a known infectious or 

potentially infectious microorganisms or material. The primary factors in risk assessment and selection of 

precautions fall into two broad categories: microbial hazards and laboratory procedure hazards. Many 

times, while handling clinical samples, the level of hazard cannot be predicted/ estimated, hence all the 

clinical samples shouldbe handled with extreme caution. In addition, the capability of the laboratory staff 

to control hazards is of extreme importance. This capability depends on the training, technical 

proficiency, and good habits of all the staff of the laboratory and the operational integrity of equipment 

and facility safeguards. 

Biological risk assessment in the laboratories helps in the selection of appropriate biosafety precautions 

and microbiological practices, while safety equipment helps in preventing hazardousaccidents. This will 

help in developing proficiency in the use of safe practices and containment equipment. Risk assessment 

requires careful planning and judgment. Adverse consequences are more likely to occur if the risks are 

underestimated or when guidelines are not followed. 

Biological risk assessment is important before starting any potentially infectious work. The supervisors of 

the laboratories are mainly responsible for assessing the risk. They should place the laboratoryassessment 

chart on their display Annexure-1, 2 and 3: Assessment for biosafety in the laboratory. 

The risk assessment in microbiological laboratories should consider: 

1) Pathogenicity of the agent and its infectious dose 

 

2) Potential outcome of exposure 

 

3) Natural route of infection 

 

4) Stability of the agent in the environment 

 

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

needle pricks, etc.) 

6) Concentration of the agent and volume of concentrated material to be manipulated 

 

7) Presence of a suitable host (human or animal) 

 

8) Information available from animal studies and reports of laboratory-acquired infections or any 

other scientific literatures 

9) Routine and planned Laboratory activities (sonication, aerosolization, centrifugation,microbial 

sub culturing etc.) 

10) Any genetic manipulation of the organism that may extend the host range of the agent oralter the 

agent’s sensitivity to known, effective treatment regimens 

11) Local availability of effective prophylaxis or therapeutic interventions 
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The World Health Organization (WHO) has recommended a microbial risk group classification for 

laboratory use that describes four general risk groups based on these principal characteristicsand the route 

of transmission of the natural disease given in the Table 1. 

 

Table 1: Classification of risk group agents 
 

Risk group 1 Agents not associated with disease in healthy adult humans 

Risk group 2 Agents associated with human disease which is rarely serious and for which 

preventive or therapeutic interventions are often available 

Risk group 3 Agents that are associated with serious or fatal human disease for which preventive 

or therapeutic interventions may be available (high individual risk but low 

community risk) 

Risk group 4 Agents that are likely to cause serious or fatal human disease for which preventive 

or therapeutic interventions are not usually available (high individual risk and high 

community risk) 

The microorganism’s summary statements for the microbes regularly or likely to be handled in the 

laboratory are given in the Annexure 4. 

 
2.1 Routes of transmission in the laboratory 

 

The information of the routes of transmission for the natural human disease helps identify probable routes 

of transmission in the laboratory and the potential for any risk to the public health.However, this should be 

kept in the view that the nature and severity of disease caused by a laboratory infection and the probable 

laboratory route of transmission of the infectious microorganisms may differ from the route of 

transmission and severity associated with the naturally acquired disease. The probable routes of 

transmission are: 

1) Direct skin, eye or mucosal membrane exposure to an agent 

 

2) Parenteral inoculation by a syringe needle or other contaminated sharp, or by bites 

and scratches from infected animals and arthropod vectors 

3) Ingestion of liquid suspension of an infectious agent, or by contaminated hand-to- 

mouthexposure 

4) Inhalation of infectious aerosols 

Microorganisms capable of transmitting disease through respiratory exposure to infectious aerosols 

are a serious laboratory hazard, both for the person handling the microorganisms and for 
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other laboratory staff. Infective dose (ID50) and stability of a microorganism are important criteria in 

establishing the risk of airborne transmission of disease. 

The origin of the microorganisms is also important in risk assessment. Non-indigenous microorganisms 

are of special concern because of their potential to introduce the risk of transmission and spread of 

infectious diseases from foreign countries. Importation of pathogenic microorganisms with the potential 

to cause human disease should obtain permission from the Ministry of Health and other relevant 

regulatory authorities. 

 
2.2 Hazardous characteristics of laboratory procedures 

 

2.2.1 Aerosols are a serious hazard because they are ubiquitous in laboratory procedures and usually 

undetected. Procedures that impart energy to a microbial suspension will produce aerosols. 

Procedures and equipment used routinely for handling infectious microorganisms in laboratories, 

such as pipettes, blenders, non-self-contained centrifuges, sonicators and vortex mixers are proven 

to generate aerosols that remain airborne for protracted periods. When inhaled, these particles are 

retained in the lungs creating an exposure hazard for the person performing the operation, co- 

workers in the laboratory and a potential hazard for persons occupying adjacent spaces open to 

airflow from the laboratory. Parameters that characterize aerosol hazards include an agent’s 

inhalation infective dose, its viability in anaerosol, aerosol concentration and particle size. 

2.2.2 Laboratory techniques can significantly affect aerosol output and dose. The careful and proficient 

worker minimizes the generation of aerosols, while careless and hurried workers substantially 

increase the aerosol hazard. 

2.2.3  Laboratory procedures that involve handling of radioactive substances in manipulation of 

infectious agents may carry the potential hazard of radiation exposure. Laboratory workersin such 

responsibilities have to be regularly monitored for the level of exposure. They should be pulled out 

of such responsibilities before reaching the detrimental level of exposure and allow them to 

recuperate. 

 
2.3 Hazards associated with work practices, safety equipment and facility safeguards: 

 

2.3.1 Laboratory workers are the first line of defense for protecting themselves. Protection depends on the 

conscientious and proficient use of good microbiological practices and thecorrect use of safety 

equipment. Carelessness is the most serious concern because it can compromise any safeguards of 

the laboratory and increase the risk for co-workers. 
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2.3.2 Training, experience, knowledge of the microorganisms and procedure hazards, good habits, 

caution, attentiveness, and concern for the health of co-workers are prerequisites for laboratory 

staff to reduce the inherent risks related to work with hazardous microorganisms. 

2.3.3 Newly joined laboratory staff does not have these skills even though they may have formal 

education in laboratory science. Whenever such staff join the facility, an attachment program 

with an experienced laboratory worker for a couple of weeks will allow him or her to get a near- 

complete orientation of laboratory safety procedures. This arrangement is usually called a “buddy 

system”. They should be trained and re-trained to the point where aseptic techniques and safety 

precautions become second nature. For instance, inadequate training in the proper use of PPE 

may reduce its effectiveness, provide a falsesense of security, and could increase the risk to the 

laboratory worker. 

2.3.4 Safety equipment such as BSC, centrifuge safety cups, and sealed rotors should be used for a high 

degree of protection for the laboratory worker from exposure to microbial aerosols and droplets. 

Safety equipment that is not working properly is hazardous, especially when the user is unaware 

of the malfunction. 

2.3.5 The containment capability of a BSC is compromised by poor location, room air currents, 

decreased airflow, leaking filters, raised sashes, crowded work surfaces and poor user technique. 

2.3.6 Any laboratory procedures involving the release of the volatile toxic or inflammable materials 

should be conducted in a chemical fume hood or in a well -aerated room. 

2.3.7 Read labels and material safety data sheets before moving, handling, or opening chemicals or 

while handling the infectious biological materials. 

2.3.8 Training is mandatory to ensure the correct use of equipment, follow proper procedure, conduct 

routine inspections, and locate and resolve potential malfunctions and periodic calibration and re- 

certification of equipment. 

2.3.9 Facility safeguards help prevent the accidental release of a microorganism from the laboratory. 

The laboratory supervisor is advised to keep equipment’s manuals and the health-cards handy so 

that these are available to all the other users. 

 
2.4 Assess risks and select appropriate safeguards 

 

2.4.1 There is no standard approach for conducting a biological risk assessment, however, the general 

guideline recommended by WHO is mentioned in this document. 

2.4.2 Consider the potential of an agent to infect and cause disease in a susceptible human host, 

severity of disease and the availability of preventive measures and effective treatments. 
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2.4.3 The Annexure 4 provides summary statements for some microorganisms in our routine work. It 

also identifies known and suspected routes of transmission of laboratory infectionand available 

information on infective dose, host range, stability in the environment, protective 

immunizations, and attenuated strains. 

2.4.4 Identification of hazards associated with newly emergent microorganisms also requires 

judgments based on inadequate/incomplete information. In this situation, interim biosafety 

guidelines prepared by the CDC and the WHO for risk assessment can be consulted. 

2.4.5 There will be situations where the handling of a microorganism requires greater precautions 

and secondary barriers may be required. 

2.4.6 It is also to be kept in the view that individuals in the laboratory may differ in their 

susceptibility to disease. Pre-existing diseases, medications, compromised immunity, and 

pregnancy or breast-feeding that may increase the exposure of infants to certain agents, are 

some of the conditions that may increase the risk of an individual for acquiring an infection. 

Consultation with an occupational physician knowledgeable in infectious diseases is advisable 

in these circumstances. 

2.4.7 The laboratory heads should ensure that the necessary safety equipment is available and is 

operating efficiently. 

2.4.8 Review of potentially high-risk protocols by the technical experts should be the standard 

practice and supervision/monitoring should be conducted on time. 
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CHAPTER III: PRINCIPLES OF BIOSAFETY 
 

3.1 Biosafety 

 

The purpose of the biosafety program is to reduce or eliminate exposure of laboratory workers, other 

persons, and the outside environment to potentially hazardous microorganisms through appropriate 

containment interventions including prophylactic vaccine. The risk assessment of thework to be done 

with specific microorganisms will determine the appropriate combination of these elements. 

 
3.2 Laboratory practices and techniques 

The most important fact in containment is the strict adherence to safe microbiological practices and 

techniques. Persons working with infectious microorganisms must be aware of potential hazards and 

must be trained and proficient in the practices and techniques required for handling such material 

safely. The laboratory head is responsible for providing or arranging the appropriate training and re- 

training of laboratory personnel. 

Laboratory personnel are required to read and follow the prescribed practices and procedures. 

Laboratory personnel, trained in laboratory techniques, safety procedures and hazards associatedwith 

handling infectious microorganisms must be responsible for the conduct of work with anyinfectious 

microorganisms. The concerned supervisor can seek advice from Institutional Biosafety Committee 

(IBC) in consultation withthe relevant Biosafety Officer regarding risk assessment. 

Sometimes standard laboratory practices may not be sufficient to control the hazards associated with 

a particular microorganism or laboratory procedure, additional measures may be needed. Hence, 

additional safety practices, laboratory personnel, PPE and techniques must be supplemented by 

appropriate facility design and engineering features, safety equipment and management practices. 

 
3.3 Safety equipment (Primary Barriers) 

 

Safety equipment includes biological safety cabinets (BSCs), fume hoods, enclosed containers and 

other engineering controls designed to remove or minimize exposures to hazardous biologicalmaterials. 

BSC is a principal device to provide containment of infectious splashes or aerosols generated bymany 

microbiological procedures. 

Open-fronted Class I and Class II BSCs are primary barriers that offer significant levels of protection 

to laboratory personnel and the environment when used with good microbiological techniques. The 

Class II biological safety cabinet also protects from external contamination of the materials (e.g., cell 

cultures, microbiological stocks) being manipulated inside the cabinet. The gas-tight Class III 

biological safety cabinet provides the highest attainable level of protection to personnel and the 

environment). 
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Another primary barrier is the safety centrifuge [with sealable rotor], to minimize aerosol hazards.Other 

safety equipment includes items for personal protection, such as gloves, coats, gowns, shoe covers, 

boots, respirators, face shields and safety glasses. These PPE are often used in combination with 

BSCs and other devices that contain the agents, animals, or materials being handled. 

In some situations, in peripheral laboratories where it is impractical or not possible to work in BSCs, 

PPE is the primary barrier during activities relating to maintenance, service, or support of the 

laboratory facility. 

 
3.4 Biosafety levels 

Risk groups are categorized depending on the classification of microbiological agents based on their 

association with causing disease and its severity in humans. The risk group should also consider the 

mode of transmission, procedural protocols, the experience of staff and the Biosafety Level (BSL) in 

which the work will be conducted. The recommended biosafety level(s) represent those conditions 

under which the microorganisms can be handled safely in routine work. The IBC/ BSO/ head of 

RCDC can be of great assistance in performing and reviewing the required risk assessment. 

Generally, work with known microorganisms should be conducted at the appropriate biosafety level. 

When information is available to suggest the virulence, pathogenicity, antibiotic resistance patterns, 

vaccine and treatment availability, or other factors are significantly altered, practices are specified. 

However, an increased volume or a high concentration of microorganisms requires additional 

containment practices. 

 
3.4.1 Biosafety level 1: 

This is the lowest level of biosafety that deals with the microorganisms which have minimal 

potential to cause disease in humans. Many microorganisms do not necessarily cause disease in 

humans but cause opportunistic infection in some special population (young, old, pregnant, and 

immunocompromised individuals). E.g., Handling of non-pathogenic strains of Escherichia coli. 

However, a minimal PPE should be used. 

 
3.4.2 Biosafety level 2: 

This level deals with microorganisms known to pose moderate risk to humans. The various modes 

of transmission are considered primarily which relate to accidental percutaneous or mucous 

membrane exposures, or ingestion of infectious materials. Eg. HIV, when performing routine 

diagnostic procedures or work with clinical specimens. Therefore, this containment level warrants 

minimum PPE and procedures to avoid infection such as disposing of needles into the dedicated 

sharp containers, working in BSC level 2, availability of splash shields, face protection, gowns, and 

gloves. Secondary barriers such as hand washing sinks, and waste decontamination facilities must 
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be available to reduce potential environmental contamination. 

 

 
3.4.3 Biosafety level 3: 

This level applies to lab settings which work with indigenous or exotic microorganisms with a 

potential for respiratory transmission and which may cause serious and potentially lethal infection. 

Primary hazards to personnel working with these microorganisms relate to autoinoculation, 

ingestion, and exposure to infectious aerosols. More emphasis is placed on primary and secondary 

barriers to protect personnel in contiguous areas, the community, and the environment from 

exposure to potentially infectious aerosols. All laboratory manipulations should be performed in a 

BSC or isolators. Secondary barriers include controlled access to the laboratory, unidirectional 

airflow, and ventilation requirements. Eg. Handling of Mycobacteriumtuberculosis for culture and 

susceptibility. 
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CHAPTER IV CRITERIA FOR DIFFERENT BIOSAFETY LEVEL 
 

Biosafety levels in laboratories can be defined based on the need of laboratory practices, safety 

equipment and infrastructure facilities. 

 
4.1 Biosafety level 1 

 

4.1.1 Laboratory practices 

 

4.1.1.1 Control access to the laboratory (restricted entry). 

4.1.1.2 Persons must wash their hands after working with potentially hazardous materials and before 

leaving the laboratory. 

4.1.1.3 Eating, drinking, smoking, handling contact lenses, applying cosmetics, and storing food for 

human consumption must not be permitted in laboratory areas. Food must be stored outside the 

laboratory area in cabinets or refrigerators designated and used for this purpose, and refrigerators 

should be marked clearly. 

4.1.1.4 Mouth pipetting is prohibited. Mechanical pipetting devices must be used. 

4.1.1.5 Sharps, such as needles, scalpels, pipettes, and broken glassware must be handled carefully. To 

reduce the risk of sharp-induced injuries, precautions include: 

a) Careful management of needles and other sharps. Needles must not be bent, sheared, broken, 

recapped, removed from disposable syringes, or otherwise manipulated by hand before 

disposal. 

b) Used disposable needles and pipette tips must be carefully placed in sealable punctured-proof 

containers used for sharps disposal and marked clearly. 

c) Non-disposable sharps must be placed in sharp waste containers, which are autoclaved 

regularly and marked clearly. 

d) Broken glassware must be removed using a brush and dustpan, tongs, or forceps. 

Plastic ware should be substituted for glassware whenever possible. 

4.1.1.6 Take all necessary precautions (E.g. Centrifuge having sealed rotors) to minimize the creation of 

splashes and/or aerosols. 

4.1.1.7 Decontaminate work surfaces after completion of work and after any spill or splash of potentially 

infectious material with appropriate disinfectant (Bleach/ Lysol/ Polysol). 

4.1.1.8 Decontaminate all microbial cultures, stocks, and other potentially infectious materials before 

disposal. Depending on where the decontamination will be performed, the following methods 

should be used prior to transport. Materials to be decontaminated must be placed in a durable,leak- 

proof container or autoclavable bags, which should be doubly sealed by another bag. 
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4.1.1.9 A biohazard sign and other appropriate signages must be readily available in the laboratory 

(Annexure 5). The sign may include the name of the agent(s) in use and the name and phone 

number of the laboratory supervisor or other responsible personnel. Viruses’ information should 

be posted per institutional policy. 

4.1.1.10 The laboratory Head must ensure that laboratory personnel receive appropriate training 

regarding their duties, the necessary precautions to prevent exposures and exposure evaluation 

procedures. Personal health status may impact an individual’s susceptibility to infection, ability 

to receive immunizations or prophylactic interventions. Therefore, all laboratory personnel 

should be provided with information regarding immune competence and conditions that may 

predispose them to infection. 

 
4.1.2 Special Practices 

 

Not required 

 
 

4.1.3 Safety Equipment 

 

4.1.3.1 Special containment devices or equipment, such as BSCs, are not generally required. 

4.1.3.2 Protective laboratory coats, gowns, or uniforms designated for laboratory use must be worn while 

working with hazardous materials. Remove protective clothing beforeleaving for non-laboratory 

areas. It is recommended not to take the laboratory clothing outside the designated laboratory 

area. 

4.1.3.3 Eye and face protection (goggles, mask, face shield or other splatter guards) should be used for 

anticipated splashes or sprays of infectious or other hazardous materials when handled outside the 

BSC. Eye and face protection must be decontaminated before reuse. 

4.1.3.4 Gloves must be worn to protect hands from exposure to hazardous materials. Glove selection 

should be based on an appropriate risk assessment. Alternatives to latex gloves should be used. 

Gloves must not be worn outside the laboratory. In addition, laboratory workers should: 

a) Change gloves when contaminated or integrity has been compromised. 

b) Remove gloves and wash hands after working with hazardous materials and before leaving 

the laboratory. Hand washing protocols must be rigorously followed. 

c) Do not wash or reuse disposable gloves. Dispose off used gloves with other contaminated 

laboratory waste. 

d) Use eye, face, and respiratory protection in rooms containing infectious materials as 

determined by the risk assessment. 
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4.1.4 Laboratory Facilities 

 
4.1.4.1 Laboratory doors should have doors for access control. 

4.1.4.2 Laboratories must have a sink for handwashing preferably located near the exit door. 

4.1.4.3 Laboratory furniture must be capable of supporting anticipated loads and uses. Spaces between 

benches, cabinets and equipment should be accessible for cleaning. Benchtops must be 

impervious to water and resistant to heat, organic material that can be easily cleaned and 

decontaminated with appropriate disinfectant. 

4.1.4.4 Laboratory windows that open to the exterior are not recommended. However, if a laboratory 

does have windows that open to the exterior, they must be fitted with screens. 

 
4.2 Biosafety level 2 

 

4.2.1 Laboratory practices 

 

For Standard Microbiological Practices follow Laboratory practices in Biosafety level 1 

 
 

4.2.2 Special Practices 

 
4.2.2.1 All persons working in the laboratory must be advised of the potential hazards and meetspecific 

entry/exit requirements. 

4.2.2.2 Laboratory personnel must be provided with appropriate immunizations for viruses handled or 

potentially present in the laboratory. 

4.2.2.3 Must have established policies and procedures describing the collection and storage of 

samples. 

4.2.2.4 Biosafety manual must be available and accessible to all laboratory personnel. 

4.2.2.5 The laboratory head must ensure that laboratory personnel demonstrate proficiency in 

standard and special microbiological practices before working with BSL-2 agents. 

4.2.2.6 Infectious materials must be placed in a durable, leak-proof container during collection, 

handling, processing, storage, or transport. 

4.2.2.7 Laboratory equipment should be routinely decontaminated, as well as, after spills, splashes,or other 

potential contamination. 

a) Spills involving infectious materials must be contained, decontaminated, and cleaned up 

properly by trained staff, equipped to work with infectious material. 

b) Equipment must be decontaminated before repair, maintenance, or removal from the 

laboratory. 

4.2.2.8 Incidents that may result in exposure to infectious materials must be immediately evaluated. All 

such incidents must be reported to the laboratory head (Annexure 6). 
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4.2.2.9 All procedures that may generate an aerosol should be conducted within a BSC or other 

physical containment devices. 

 
4.2.3 Safety equipment 

In addition to all safety equipment practice used in BSL1, properly maintained and certified BSCs 

or other physical containment devices must be used when, 

4.2.3.1 There is a potential for creating infectious aerosols or splashes (pipetting, centrifuging, grinding, 

blending, shaking, mixing, sonicating, opening containers of infectious materials/lyophilized 

vials of biological cultures, inoculating animals intranasally and harvesting infected tissues from 

animals or eggs). 

4.2.3.2 If high concentrations or large volumes of infectious viruses are used in the open laboratory, 

sealed rotor heads orcentrifuge safety cups should be used. 

 
4.2.4 Laboratory facilities 

 

In addition to the BSL1 laboratory facilities, the following laboratory facilities are required: 

4.2.4.1 Laboratory doors should be self-closing and have locks in accordance with the institutional 

policies. 

4.2.4.2 BSCs must be installed in such a way that fluctuations of the room air supply and exhaustdo not 

interfere with proper operations. They should be located away from doors, windows that can be 

opened, heavily travelled laboratory areas, and other possible airflow disruptions. 

4.2.4.3 HEPA filtered exhaust air from a BSC can be safely re-circulated back into the laboratory 

environment if the cabinet is tested and certified at least annually and operated according to 

manufacturer’s recommendations. Safety cabinet performance and air system operation must be 

verified. 

4.2.4.4 A method for decontaminating all laboratory wastes should be available within the facility (e.g., 

autoclave, chemical disinfection, incineration, or other validated decontamination methods). 

 
4.3 Biosafety level 3 

 

4.3.1 Laboratory practices 

 

Follow all good microbiological practices and procedures and the laboratory practices of biosafety 

level 1 

4.3.2 Special Practices 

In addition to BSL2 practice, the laboratory supervisor must ensure that laboratory personnel 

demonstrate proficiency in standard and special microbiological practices before working with 

BSL-3 agents. 
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4.3.3 Safety equipment 

 

In addition to all safety equipment practice used in BSL2, the following should be followed. 

4.3.1.1 All procedures involving the manipulation of infectious materials must be conducted within a 

BSC (preferably Class II BSC cabinets), or other physical containment devices. 

4.3.1.2 Workers in the laboratory should wear protective laboratory clothing with a solid-front, suchas tie- 

back or wrap-around gowns, scrub suits, or coveralls. Protective clothing is not worn outside of 

the laboratory. Reusable clothing is decontaminated before being laundered. Clothing is changed 

when contaminated. 

4.3.1.3 Eye and face protection (goggles, face mask, face shield or other splash guards) is used for 

anticipated splashes or sprays of infectious or other hazardous materials. Eye and face protection 

must be disposed of with other contaminated laboratory waste or decontaminated before reuse. 

Persons who wear contact lenses in laboratories must also wear eye protection. 

4.3.1.4 Gloves must be worn to protect hands from exposure to hazardous materials. Glove selection 

should be based on an appropriate risk assessment. Alternatives to latex gloves should be 

available. Gloves must not be worn outside the laboratory. 

4.3.1.5 In addition, BSL-3 laboratory workers should: 

a) Change gloves when contaminated, if glove integrity is compromised, or whenotherwise 

necessary. Wear two pairs of gloves when appropriate. 

b) Remove gloves and wash hands after working with hazardous materials and beforeleaving 

the laboratory. Hand washing protocols must be rigorously followed. 

c) Do not wash or reuse disposable gloves. Dispose of used gloves with othercontaminated 

laboratory waste. 

d) Eye, face, and respiratory protection must be used in rooms containing infectious 

materials. 

e) All safety equipment practice adopted for BSL2 should be followed. 

 

 
4.3.4 Laboratory facilities 

 

4.3.1.6 Laboratory doors must be self-closing and have locks. The laboratory must be separated from 

areas that are open to unrestricted traffic flow within the building. 

4.3.1.7 Laboratory access should be restricted. Access to the laboratory should be provided through two 

self-closing doors. 

4.3.1.8 A clothing change room (anteroom) should be included in the passageway between the two self- 

closing doors. 

4.3.1.9 Laboratories must have a sink for hand washing. The sink must be hands-free or automatically 

operated preferably located near the exit door. If the laboratory is segregated into different 
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laboratories, a sink must also be available for hand washing in each zone. Additional sinks may 

be required as determined by the risk assessment. 

4.3.1.10 The laboratory must be designed so that it can be easily cleaned and decontaminated. Carpets 

and rugs are not permitted. Seams, floors, walls, and ceiling surfaces should be sealed. Spaces 

around doors and ventilation openings should be capable of being sealed to facilitate space 

decontamination. 

4.3.1.11 Floors must be slip-resistant, impervious to liquids, and resistant to chemicals. Consideration 

should be given to the installation of seamless, sealed, resilient or poured floors, with integral 

cove bases. 

4.3.1.12 Walls should be constructed to produce a sealed smooth finish that can be easily cleaned and 

decontaminated. 

4.3.1.13 Ceilings should be constructed, sealed, and finished in the same general manner as walls. 

4.3.1.14 Laboratory furniture must be capable of supporting anticipated loads and uses. 

4.3.1.15 Spaces between benches, cabinets, and equipment must be accessible for cleaning. 

a) Bench tops must be impervious to water and resistant to heat, organic solvents, acids, 

alkalis, and other chemicals. 

b) Chairs used in laboratory work must be covered with a non-porous material thatcan be 

easily cleaned and decontaminated with appropriate disinfectant. 

4.3.1.16 All windows in the laboratory must be sealed. 

4.3.1.17 BSCs must be installed so that fluctuations of the room air supply and exhaust do not interfere 

with proper operations. BSCs should be located away from doors, laboratory entry and exit, and 

other possible airflow disruptions. 

4.3.1.18 Vacuum lines must be protected with HEPA filter, or their equivalent. Filters must be replaced 

as needed. Liquid disinfectant traps may be required. 

4.3.1.19 An eyewash station or emergency showers must be readily available in the laboratory. 

4.3.1.20 A ducted air ventilation system is required. This system must provide sustained directional 

airflow by drawing air into the laboratory from “clean” areas toward “potentially contaminated” 

areas. The laboratory shall be designed such that under failureconditions the airflow will not be 

reversed. 

4.3.1.21 Laboratory personnel must be able to verify directional airflow. A visual monitoring device, 

which confirms directional airflow, must be provided at the laboratory entry. Audible alarms 

should be considered to notify personnel of air flow disruption. 

4.3.1.22 The laboratory exhaust air must not re-circulate to any other area of the building. 

4.3.1.23 The laboratory building exhaust air should be dispersed away from occupied areas and from 

building air intake locations or the exhaust air must be HEPA filtered. 

4.3.1.24 HEPA filter housings should have gas-tight isolation dampers, decontamination ports, and/or 

bag-in/bag-out (with appropriate decontamination procedures) capability. The HEPA filter 
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housing should allow for leak testing of each filter and assembly. The filters and the housing 

should be certified at least annually. 

4.3.1.25 HEPA filtered exhaust air from a Class II BSC can be safely re-circulated into the laboratory 

environment if the cabinet is tested and certified at least annually or when operated according 

to manufacturer’s recommendations. BSCs can also be connected to the laboratory exhaust 

system by either a thimble (canopy) connection or directlyexhausted to the outside through a 

hard connection. Provisions to assure proper safety cabinet performance and air system 

operation must be verified. BSCs should be certified at least annually to assure correct 

performance. 

4.3.1.26 Facility for decontaminating all laboratory wastes should be available, preferably within the 

laboratory (e.g., autoclave, chemical disinfection, or other validateddecontamination methods). 

4.3.1.27 Equipment that may produce infectious aerosols must be contained in primary barrier devices 

that exhaust air through HEPA filtration or other equivalent technology before being discharged 

into the laboratory. These HEPA filters should be tested and/or replacedat least annually. 

4.3.1.28 Facility design consideration should be given to means of decontaminating large pieces of 

equipment before removal from the laboratory. 

4.3.1.29 Enhanced environmental and personal protection may be necessary based on risk assessment or 

applicable to national regulations. These laboratory enhancement measures may include one or 

more of the following: an anteroom for clean storage of equipment and supplies with dress-in, 

shower-out capabilities; gas-tightdampers to facilitate laboratory isolation; final HEPA filtration 

of the laboratory exhaustair; laboratory effluent decontamination; and advanced access control 

devices, such as biometrics. 

4.3.1.30 The BSL-3 facility design, operational parameters, and procedures must be verified and 

documented prior to operation. Facilities must be re-verified and documented at least annually. 

NB: Decontamination of the entire laboratory should be considered when there has been gross 

contamination of the space, significant changes in laboratory usage, for major renovations, or 

maintenance shutdowns. Selection of the appropriate materials and methods used to 

decontaminate the laboratory must be based on the risk assessment. 
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Chapter V LABORATORY BIOSECURITY 
 
Laboratory biosecurity describes the process of protection, control and accountability for biological 

materials and toxins that have the potential to cause significant damage to human healthand environment. It 

aids to prevent unauthorized access, loss, theft, misuse, diversion, or intentional release. Laboratory 

Biosecurity should be built upon a strong foundation of good laboratory biosafety and can be further 

accomplished by limiting access to facilities, research materials and information. 

Although biosafety and biosecurity mitigate different risks, they share a common goal of keeping the 

biological materials safely and securely within the laboratories where they are stored and used. 

 
5.1 Components of laboratory biosecurity 

 

The following key components should be considered in the laboratory biosecurity program. 

5.1.1 Inventory control 

5.1.2 Information security 

5.1.3 Personal security 

5.1.4 Physical security 

5.1.5 Transport security 

5.1.6 Incident reporting and response plans 

5.1.7 Training and practice drills 

5.1.8 Evaluation and revision of Biosecurity Program 

 
5.1.1 Inventory control 

Maintaining an up-to-date inventory of biological materials wherein it is important to note material 

characteristics and changes such as specific pathogen (species, strain, etc.), type of sample, current 

state and storage location, responsible/contact person, amount (i.e., no. of vials, approx. volume, 

etc.). Reflecting possible changes after use (example; volume, concentration, access, 

date/confirmation of destruction) will give direct indication of possible theft or loss to the users and 

aid in investigations of unauthorized accesses, illicit uses, or other bio-related events. 

 

 
5.1.2 Information Security 

Information security is a set of tools and practices used to protect sensitive information. Releaseof 

security information could aid an individual’s efforts to steal protected biological agents by 

indicating how to circumvent the laboratory biosecurity system. This section is devoted to 

protecting information that may be considered sensitive. However, other sensitive information such 

as personnel and financial records may also warrant these types of protections, including legitimate 

restriction from public access, experimental data and other proprietary information which may be 
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considered an asset. 

 
5.1.3 Personnel Security 

It is the security measures put in place to ensure that only authorized individuals are allowed to 

access the restricted areas. It is therefore the measure to address the insider threat. Personnel 

screening is one part of the process for determining who at an institution should be given authorized 

access to restricted areas; low, moderate, and high-risk positions should be classified amongst 

personnel depending on the responsibility. 

 
5.1.4 Physical Security 

It is the measure to reduce the risk of unauthorized access to specific areas or assets. Those include 

establishing perimeters and other boundaries to demarcate the areas that are under the access 

control. Intrusion detection system is intended to notify the facility staff that an unauthorized 

individual may have entered or tried to enter a restricted area. Detection systems like sensors, 

motion detection systems are put in place to allow such intervention. Alarm assessment is done to 

evaluate or assess the validity of alarm if it was not false. It should also assess the probable cause of 

alarm if the definite cause of alarm cannot be established. 

 
5.1.5 Transport Security 

Transport security is a mechanism to implement material control procedures and accountability to 

reduce the risks of insider and outsidertheft while material is being transported between restricted 

areas. This transport can be within a facility, between facilities within a country, or internationally. 

Health agencies, and diagnostic laboratories rely on the timely exchange of biological materials for 

a variety of reasons. During transportation process of materials from the established restricted areas, 

it may be more vulnerable to theft or tampering. Accountability, documentation, and oversight 

during the transport process are measures that ensure biosecurity. Transfer security can reduce the 

likelihood of; 

a) Inappropriate handling and movement of material by laboratory staff, 

 

b) The possibility of loss or misplacement of material during transfer, and 

 

c) The possibility of theft of material for malicious purposes, which may indicate 

vulnerabilities for terrorist activities as well. 
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5.1.6 Incident Reporting and Response plans 

The laboratories should have well-established procedures in place for incident reporting and 

response to ensure rapid response to any event, based on resources and function of the laboratory.The 

incident reporting and response plans are prepared based on original risk assessment and must 

include who to contact during emergencies and in case of loss, theft, or unauthorized accesses to 

materials. The process may also involve the reporting to the local law enforcement authorities. 

 
5.1.7 Training and Practice Drills 

Biosecurity training is essential for the successful implementation of a biosecurity program. 

Program management should establish training programs that inform and educate individuals 

regarding their responsibilities within the laboratory and the institution. Practice drills should 

address a variety of scenarios such as loss or theft of materials, emergency response to accidentsand 

injuries, incident reporting and identification of and response to security breaches. These scenarios 

may be incorporated into existing emergency response drills such as fire drills or building 

evacuation drills associated with bomb threats. Incorporating biosecurity measures into existing 

procedures and response plans often provides efficient use of resources, saves time, and can 

minimize confusion during emergencies. 

 
5.1.8 Evaluation and revision of Biosecurity Program 

The Biosecurity program should periodically be reviewed, including procedures and the efficacy of 

security equipment. Developments within the field of biosecurity (journals, conferences, etc.)should 

be monitored. Response to any events should be evaluated and recommendations implemented. 

Facility management must be coherent to concerns raised by employees. 

 
5.2 Risk Assessment and Management Methodology 

 

Biosafety and biosecurity are fundamental bio-risk management practices thatshould be employed in 

research laboratories. While separate concepts, it is important to recognize that both are 

complementary, and both share a common goal: to keep the laboratory, the community, and the 

environment safe and secure. When considering the biosafety and biosecurity measures practiced in a 

laboratory, one can easily see that the implementation of certain biosafety activities covers some 

biosecurity aspects, while the application of some biosecurity principles and practices reinforces 

biosafety. 
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The risk assessment process for both biosafety and biosecurity are very similar; however, separate 

assessments of their risks are still necessary as the objectives for each process differ and it is depicted 

in Figure 1. The biosafety risk assessment is concerned with fundamental biological properties of an 

agent and how the agents are used in thelaboratory (Annexure 1); for a biosecurity risk assessment, 

the agent’s potential for malicious use is considered, including its consequences of malicious use 

(Annexure 2). 

Results of both assessments should be similarly reviewed independently, but the implementation of 

any risk mitigation measures will ultimately be managed in anintegrated framework. 

 
 

Fig 1: Biosafety versus Biosecurity (Source: WHO) 

 

 
5.3 Guidance on Biosecurity Risk Assessment 

 

The Biosecurity Risk Assessment comprises components such as asset identification, threat, 

vulnerability, and mitigation. The commonly followed steps are as follows: 

5.3.1 Identify and prioritize biological materials and/or toxins 

5.3.2 Identify and prioritize the adversary/threat to biological and/or toxins 

5.3.3 Analyze the risk of specific security scenarios 

5.3.4 Design and develop an overall risk management program and 

5.3.5 Regularly evaluate the institution’s risk posture and protection objectives 
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5.3.1 Identify and Prioritize Biological Materials 

The first step involved in any biosecurity risk assessment commences with the identification of the 

biological materials that exist at the Laboratory Facility, the form of the material, location, and 

quantities, including non-replicating materials (i.e., toxins). The other task is the evaluation of the 

potential for misuse of these materials and the consequences of the misuse. 

Prioritization of the biological materials is based on the consequences of misuse. If a laboratory 

finds that none of its biologic materials requires the development and implementation of a separate 

biosecurity program or the existing security at the facility is adequate, no additional steps will need 

to be completed. 

 

5.3.2 Identify and Prioritize the Threat to Biological Materials 

This step is to identify the types of insiders and outsiders who may pose a threat to the biological 

materials at the laboratory followed by evaluation of the motive, means, and opportunity of these 

various potential adversaries. 

 
 

5.3.3 Analyze the Risk of Specific Security Scenarios 

5.3.3.1 Develop a list of possible biosecurity scenarios, or undesired events that could occur at the 

laboratory (each scenario is a combination of an agent, an adversary, and an action). Following 

should be considered: 

a) Access to the agent within your laboratory 

b) How the undesired event could occur 

c) Protective measures in place to prevent the occurrence 

d) How the existing protection measures could be breached 

5.3.3.2 Further, evaluate the probability of each scenario materializing (i.e., the likelihood) andits 

associated consequences considering the following assumptions: 

a) Although a wide range of threats are possible, certain threats are more probablethan 

others. 

b) All agents/assets are not equally attractive to an adversary. 

c) Valid and credible threats, existing precautions, and the potential need forenhanced 

precautions are considered. 

d) Prioritize or rank the scenarios by risk for review by management 
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5.3.4 Develop an Overall Risk Management Program 

5.3.4.1 Management commits to oversight, implementation, training and maintenance of the biosecurity 

program. 

5.3.4.2 Management develops a biosecurity risk statement, documenting which biosecurity scenarios 

represent an unacceptable risk and must be mitigated versus those risks appropriately handled 

through existing protection controls. 

5.3.4.3 Management develops a biosecurity plan to describe how the institution will mitigate those 

unacceptable risks including: 

a) A written security plan, standard operating procedures, and incident response plans 

b) Written protocols for employee training on potential hazards, the biosecurity program and 

incident response plans. 

5.3.4.4 Management ensures necessary resources to achieve the protection measures documented in the 

biosecurity plan. 

 
5.3.5 Re-evaluate the institution’s risk posture and protection objectives 

5.3.5.1 Management regularly re-evaluates and makes necessary modifications to the: 

a) Biosecurity risk statement; 

b) Biosecurity risk assessment process; 

c) The institution’s biosecurity program/plan; 

d) The institution’s biosecurity systems 

5.3.5.2 Management assures the daily implementation, training and annual re-evaluation of the security 

program 

 

 
5.4 Biosafety and Biosecurity in Biorepository 

 

Biosafety and biosecurity measures in a biorepository or biobank facility are to reduce laboratory 

personnel’s risk of exposure to potentially infectious biohazardous agents and ensure all organisms 

stored at the facility and information associated with the organisms, including personal or animal or 

food information from where the organisms are secured. Having a robust biosafety and biosecurity 

system helps in mitigating liability exposures, besides protecting public health and employees in a 

biobank. It is also important to protect the research outcomes. 

 
5.5 Biosafety in Biorepository 

There are numerous potential biosafety hazards that may be encountered when working with 

biospecimens and it is important that all the personnel working in the facility take good safety 

precautions. There should be SOP in place for all the safety procedures required in the facility asper 
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the guidelines for the establishment of the National Biobanking Centre for Health. Besides providing 

guidelines for establishment of a biorepository center, this guide also provides detailed aspects of 

biosafety in a biobank. 

The SOPs for biosafety should outline all the important aspectsof biosafety in biobank, including best 

practices in biospecimen collection, aliquoting, storage and transport. At an individual institution 

level, the biosafety officer should review and update all the SOPs and protocol and will help establish 

further guidelines and oversee the biosafety requirements. All the safety documents including SOPs 

and protocols used by a biobank should be submitted to the Institutional Biosafety Committee (IBC) 

for approval. In addition, biosafety information documents for all materials used in the biobank should 

be reviewed by the designated biosafety officer and be made readily available. Appropriate level of 

biosafety procedures and practices, facility and equipment should be available to protect laboratory 

workers, the public and the environment from exposure to infectious biohazards. 

In addition, safety procedure protocols for chemical, physical, and electrical safety shouldbe in place. 

The use of liquid gases such as liquid nitrogen (LN2) for cryopreservation poses a serious source of 

hazard. Where LN2 refrigeration is used, procedures on the safe use of LN2 should be developed. 

Work in a biobank also entails several occupational hazards typical of the laboratory environment and 

its prevention should be integrated intoall aspects of the biobank. 

 

5.6 Biosecurity in Biobanks 

 
In addition to the biosecurity requirements in the laboratory, which is also highly relevant in the 

biobanks, there should be an SOP or protocol in place to ensure that the data obtained along withthe 

biospecimen are protected and their access is restricted only to those relevant and responsiblepeople. 

There should be a procedure for de-identifying and re-identifying specimen and associated 

documents. For information security, a robust data system with audit trail function and access to and 

transfer of information facilities should be available. The procedure should also include means of 

limiting physical access and this guideline strongly recommends implementing electronic security 

procedure in the biobanks. 

Material Transfer Agreement (MTA) and Data Transfer Agreement (DTA) are important documents 

which must be executed before any biospecimens, or microorganisms of interest or data are shared 

with other institutions or individuals for any purpose (Annexure 4). The return of research results to 

the biobank by researchers using samples and/or data should be addressed in the MTA and DTA. 
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CHAPTER VI WASTE MANAGEMENT 
 

6.1 Biological 

 

6.1.1 All potentially infectious waste should be autoclaved before leaving the laboratory. 

6.1.2 All potentially infectious liquid wastes must be placed in a discard pan lined with abiohazard 

bag and must be decontaminated before emptying into the laboratory sinks. 

6.1.3 Biohazard bags should be discarded into metal discard pans and fill them with at least 1 inch of 

liquid disinfectant (3% Lysol or 1-5% Hypochlorite). 

6.1.4 A minimum sterilization time of 30 minutes at 121°C and 15 psi for potentially infectiouswaste is 

required. 

6.1.5 Place contaminated glassware and reusable containers in separate discard bags from disposable 

items. 

6.1.6 All contaminated glassware containers should have their caps loosened before being placedinto the 

appropriately sized discard pan. 

6.1.7 Discard pans should have the appropriate "laboratory name" label placed on one end of the pan. In 

addition, a strip of autoclave tape/chemical indicator should be affixed to the same end and extend 

up onto the lid. 

6.1.8 Place indicator strip or chemical indicator on the end of the first pan so that it will be easilyvisible to 

the person that removes the autoclaved waste. 

6.1.9 Each laboratory personnel must be given responsibility for transporting all discarded pans/materials 

to the autoclave room. 

 
6.2 Chemical 

 
6.2.1 Store chemical wastes in appropriate containers; plastic bottles are preferred over the glass for 

storing hazardous waste when compatibility is not an issue. Segregate chemical waste by 

compatibility according to hazard class and not alphabetically. 

6.2.2 Chemical waste containers must be labelled with the following information: 

 

a) Full chemical name and quantity of the waste. For mixtures, each chemical must be listed. 

Abbreviations, acronyms, and ditto marks ("") to replace words are not allowed, as this does 

not comply with The Hazard Communication Standard. 

b) Date of waste generation. 

c) Place of origin (laboratory name). 

d) Responsible person’s name and telephone number. 

e) Bottle number assigned on corresponding waste sheet; and 
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6.2.3 The tag or label must have the words: “Hazardous Waste”. 

 

6.2.4 Wear rubber gloves during transportation of chemical wastes. 

 

6.2.5 Ethidium bromide and polyacrylamide gels and any such toxic chemicals should be discarded in a 

separate container (containing 5-10% Hypochlorite with 24 hrs. retention time), which can be 

incinerated or buried time to time as and when needed. 

6.2.6 Hazards related to ultraviolet (UV) light in detail are mentioned in annexure 8. 

 

6.2.7 Wastes must be stored in containers compatible with the chemicals stored. For example, 

hydrofluoric acid waste must not be stored in glass containers, corrosive chemicals must not be 

stored in metal containers, etc. 

6.2.8 Do not insert precipitates, solids, or other non-fluid wastes into safety cans. 

 

6.3 Sharps disposal 
 

6.3.1 Needle must not be bent or re-capped 

6.3.2 Used disposable needles and sharp objects should be disposed off in a sharps waste container(must be 

puncture-resistant, leak-proof) before autoclaving. 

6.3.3 Syringes must be disposed off into biohazard bags. 

6.3.4 The sharps container must be emptied once it is 2/3 full. 

6.3.5 The sharps should be autoclaved and incinerated (or) taken to land fill 

 
 

6.4 Laundry 

 
6.4.1 Laboratory coats should be kept in the laundry bin. These are cleaned and washed as and when 

needed preferably every second day. 

6.4.2 Laundry bin should be located opposite to the washing and packing room. 

6.4.3 If they need to be decontaminated, put them in autoclavable bags/ reusable metal containersfor 

autoclaving. 

6.4.4 Never wash laboratory wear along with the personal clothing 
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CHAPTER VII EMERGENCY CONTAINMENT PROCEDURES 
 

7.1 Management of spills and personal exposure 
 

7.1.1 Biological 

7.1.1.1 Immediately evacuate from the area to prevent inhalation of any potential aerosols. 

7.1.1.2 Restrict access to the spilled area. 

7.1.1.3 Vigorously scrub percutaneous injuries for 5 minutes with: 

a) 3% hydrogen peroxide, or 

b) Povidone-iodine, or 

c) Water and soap (preferably disinfectant soap) 

7.1.1.4 Report the incident immediately to biosafety officers or supervisors for the appropriate 

interventions. 

 
 

7.1.2 Chemical 

7.1.2.1 Immediately douse the affected area with water– do not waste time searching for the 

appropriate neutralizing agent. 

7.1.2.2 Restrict access to the spilled area. 

7.1.2.3 Evacuate from the contaminated area to prevent inhalation of any potential aerosols. 

7.1.2.4 To decrease the risk of any potential aerosols, allow the air ventilation system to run for atleast 30 

minutes before re-entering the area to clean up the spill. 

7.1.2.5 Report the incident immediately to biosafety officers or supervisors for the further 

interventions. 

 
7.1.3 Fire 

 

7.1.3.1 Every individual working in the laboratory must know the nearest emergency exit 

7.1.3.2 Never attempt to control a large fire – evacuate, call the fire brigade. 

7.1.3.3 Fire extinguishers must be in all the corridors. 

7.1.3.4 Contain the fire using a fire extinguisher with P.A.S.S (Pull, Aim, Squeeze and Sweep) 

technique. 

 
7.2 Medical surveillance 

 
7.2.1 All employees working in the laboratory must submit a baseline blood samples periodically 

and undergo regular health check-up. 

7.2.2 All potential occupational exposures should be reported to laboratory supervisor. 

7.2.3 If you experience signs or symptoms associated with the infectious agents you are working,report 
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this immediately to supervisor and seek medical attention. 

 

 
7.3 Medical emergencies 

 

7.3.1 Use first-aid kit when required. 

7.3.2 Notify your supervisor of the injury. 

7.3.3 First aid kit is available in each laboratory; every individual working in the laboratory must know 

the location in his/her laboratory. All the workers should be instructed on howto use the first aid kit. 

7.3.4 Evacuate the concerned person to the identified medical emergency room and seek medical 

interventions. 



39 | Page 
 

CHAPTER VIII INSTITUTIONAL BIOSAFETY COMMITTEE 
 
To implement biosafety practices, it is recommended to constitute an institutional biosafety committee 

[IBC] in every laboratory to develop, monitor and provide technical policy advice to managers and policy 

makers. The IBC should include members from diverse occupational expertise. The committee may 

include: 

a) Biosafety Officer, 

b) Head of the department (HOD) of the laboratory, 

c) Medical Technologist/ Laboratory Officer, 

d) Clinicians/Medical Personnel, 

e) Representative from animal health laboratory 

f) Representative from medical university 

The committee should meet at least twice a year and as and when required. The committee should seek 

advice from different departmental experts and may at times require assistance from independent experts 

in various associated fields, local authorities, and national regulatory bodies. The IBC also shares the 

responsibility of risk assessment and operationalize based on the roles and responsibilities as prescribed in 

the SOPs. 

 
BIOSAFETY LEVELS AND PRACTICES IN HEALTH FACILITIES 

 
Based on the nature of the laboratory work and risk associated, laboratories in different levels ofhealth 

centers should implement the biosafety level practice as mentioned in the Table 2. However, the risk 

assessment should be carried out in all laboratories based on biosafety risk assessment checklist 

(Annexure 1) and regularly monitoring the implementation by using assessment of biosafety in the 

laboratory (Annexure 2). 

 
Table 2: Biosafety level practice 

 
Health Labs 

Biosafety level 

BSL-3 BSL-2 BSL-1 

Royal Center for Disease Control X X X 

National Referral hospital  X X 

Regional Referral hospital  X X 

Hospitals  X X 

Primary Health Care   X 
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Annexure 1: Assessment for biosafety practices in the laboratory 
 

Administrative Controls  
YES 

 
NO 

 

PARTIAL 

Authorization for protocols on work    

Biosafety Manual and SOPs    

Emergency Response Plan including spill containment    

Documented Biosafety training for all personnel    

IPC/Biosafety focal person    

Laboratory Facilities 

Biosafety Sign posted on entrance    

The laboratory has a sink and soap for hand washing    

Emergency shower/eyewash facility is available    

Windows that open to the outdoors are fixed with screens    

First aid kit readily available    

Spill kit easily accessible    

Emergency medical observation room    

Emergency exit well defined    

Safety Equipment – Primary Barriers 

Biological safety cabinets (BSC’s) are used whenever procedures with 

potential for creating infectious aerosols or splashes are conducted 

   

BSC’s located away from doors, heavily traveled areas, etc. to maintain air 

flow 
   

BSC has been certified within the past year    

Centrifuge with sealed rotors available    

Lab coats are not taken home by lab personnel    

Autoclave 

Is autoclave QC log kept    

Appropriate autoclave bags/ containers are used    

The autoclave is monitored with biological indicators    

Standard Microbiological Practices 

Access to laboratory is restricted    

Containers properly labeled    

Laboratory personnel receive appropriate immunizations or tests for 

agents handled 
   

Insect and rodent control program available    

Eating or drinking and the storage of food are prohibited    

Well-calibrated mechanical pipetting devices are used    
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Cultures and stocks decontaminated before disposal    

Plastic ware substituted for glassware when possible    

Used needles, syringes and other sharps placed in appropriate sharps 

containers 
   

All contaminated consumables properly disposed    

Broken glass is not handled directly but by mechanical means    

Work surfaces are decontaminated daily and following spills.    

All biowaste are properly disposed    

 

BSL-2 Practices and Facilities 

Record keeping evident    

Designed so that it can easily be cleaned (no cloth furniture/carpet)    

Impervious to water    

Protective clothing is mandatory and remains inside lab    

Reviewed annual biosafety training    

Control plan available and up to date    

Medical surveillance    

Good housekeeping    

Post exposure protocol present    

Proper culture storage with appropriate protocols    

BSL-3 Practices and Facilities 

Gradient negative pressure in working areas    

Adequate Powered Air Purifying Respirator (PAPR) present    

Provision of shower and changing rooms    

Pass boxes with UV    

CCTV and monitoring room    

Protocols on operational entry and exit    

Protocols on sample movement    

Protocols on decontamination and waste management    
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Annexure 2: Biosecurity Checklist That Covers the 8 Priority Areas of Biosecurity 

 

Management  
YES 

 
NO 

 

PARTIAL 

Does the organization have a policy on bio risk management that has been 

developed, authorized, and signed by the organization’s management? 

   

Is the organization’s senior management actively involved in the policy on 

biosecurity? 

   

Is dedicated budget or resources allocated for the management of biosecurity?    

Does the organization have a system in place to monitor unauthorized personnel to 

allow them to conduct routine non laboratory functions? 

   

Does the organization have a system to conduct and review the biosecurity 

assessments? 

   

Has the organization assigned personnel to oversee the implementation of 

biosecurity measures? 

   

Does the organization conduct periodical risk assessments on dual-use and other 

technological advances? 

   

Is adherence to the procedures and rules of conduct being monitored?    

Does the organization have an evaluated list of certified vendors and buyers for 

biological substances? 

   

 

Biosecurity awareness YES NO PARTIAL 

Does the organization have at least annual biosecurity awareness activities for all 

personnel working in laboratory? 

   

Does the organization have an entry-level biosecurity orientation program for new 

personnel, which emphasizes the 8 pillars of biosecurity, as well as their roles and 

responsibilities? 

   

Does the organization have a continuous training program planned for all 

personnel involved in implementing biosecurity, including response to biosecurity 

breach? 

   

Is dual-use (and other technology advances) awareness being incorporated in the 

training and awareness programs? 

   

Are personnel aware of reporting mechanism of any biosecurity breach and that 

the anonymity of whistle blower is protected? 

   

Does the institutional biosecurity program transcend through the organization, and 

is it run by knowledgeable personnel? 

   

Are personnel aware of the existence of response mechanism and their 

responsibilities in the event of any biosecurity breach? 

   

 

Physical security YES NO PARTIAL 

Do different areas of the facility have different levels of security?    

Does the management enforce an access control policy?    
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Are the access controls monitored for each secured area?    

Is there an intrusion detection system to detect unauthorized entry to the facility 

and biological agents’ storage areas? 

   

Is there camera coverage for all exterior laboratory building entrances?    

Is an identification card or badge used to identify all personnel and visitors within 

the confines of the controlled areas? 

   

Are the laboratory doors self-closing?    

Are locks and keys to all buildings and entrances supervised and controlled by a 

key control official? 

   

Are valuable biological materials stored in secured locations?    

 

Accountability for materials YES NO PARTIAL 

Does the organization have a policy on the inventory management of valuable 

biological materials? 

   

Does the organization have biosecurity procedures in place to prevent deliberate 

dispersion of biological agents? 

   

Does the organization maintain and update inventory records?    

Does the inventory system in the organization include detailed information 

regarding the location of the biological agents? 

   

In the event of unusual or suspicious event, does the organization have a system 

that triggers investigation? 

   

Are there biohazard signage at the entrance of laboratories and storage spaces to 

indicate presence of biological agents without revealing the organisms? 

   

Are inventory storage locations minimized and adequate protection provided so 

that only authorized personnel have access? 

   

 

Information security 
 

YES 

 

NO 

 

PARTIAL 

Has the organization formulated and implemented a policy on information 

security? 

   

Does the organization have policy and procedures on individual authorizations 

regarding access to sensitive or confidential information? 

   

Do all personnel know and understand the procedures regarding access to sensitive 

or confidential information? 

   

Has the organization assigned authorized personnel responsible for information 

security? 

   

Is sensitive or confidential information, including paper information, stored in a 

physically secured place? 

   

Are computers that store sensitive or confidential information password protected?    

Does the organization install relevant security software to the computers that store 

sensitive or confidential information? 

   

Is there an information backup system in place for sensitive or confidential 

information? 
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Are there procedures on emergency response in the event of breach of information 

security? 

   

Has the organization implemented administrative control measures with regards to 

the exchange of sensitive information within and between different organizations? 

   

 

Transport Security YES NO PARTIAL 

Are guidelines, SOPs, or working instructions related to transport of valuable 

biological materials available within and between different organizations? 

   

Are personnel responsible for transporting the valuable biological materials trained 

in specific requirements and procedures for the transport of these materials? 

   

Does the selected transport company comply with legislations?    

Is the track and trace system for the transportation of biological samples available?    

Is there a material transfer agreement between the organization and the 

sender/recipient of the valuable biological materials? 

   

Does the organization ensure that the recipient institution has the appropriate level 

of bio risk management to receive the sample? 

   

Does the organization conduct risk assessments for each transportation type used?    

Is the emergency response plan available for the possibility of packages being lost 

during transportation? 

   

 

Personnel reliability YES NO PARTIAL 

Are new recruits in the organization subjected to a formal background screening 

process, including credentials, skills, personnel traits, and relevant background 

check based on risk assessment? 

   

Are background checks conducted on existing personnel on a periodical basis?    

Were mental health assessments or psychological assessments conducted prior to 

employment or in interval time of employment? 

   

Does the organization have a policy and guideline on visiting personnel (students, 

contractors, visitors, clients, temporary workers, etc) regarding security clearance 

to access the facility? 

   

Does the organization have an up-to-date list of personnel with authorized access 

to the facility and biological agents? 

   

Does the organization have a policy and guideline in place for personnel to report 

or register unusual behavior in coworkers or visitors? 

   

Does the organization have a system in place for the removal and exclusion of 

personnel (both temporary and, if appropriate, permanent) from access to the 

facility or access to the biological agents where it deems necessary through risk 

assessment? 

   

Does the organization have SOPs or guidelines to monitor employees working 

outside regular hours? 
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Emergency response YES NO PARTIAL 

Does the organization have an emergency response plan to effectively respond and 

control biological emergencies or a biosecurity breach? 

   

Does the emergency response plan contain tasks, responsibilities, and 

authorizations for response and recovery, including investigation of biological 

incidents or emergencies? 

   

Does the organization have a contingency plan in place to guarantee the 

continuation of day-to-day operations with a sufficiently high level of security? 

   

Does the organization have protocols with relevant third partisans the event of 

biological emergencies or biosecurity breach? 

   

Does the organization organize emergency drills or exercises that also look at 

biosecurity risks to determine that personnel can respond adequately to 

emergencies and other biosecurity situations according to plans or expectations? 

   

Does the organization establish procedures to correct situations where biosecurity 

is compromised? 

   

Does the organization establish preventive actions or revise procedures to make 

sure that situations where biosecurity was compromised will not recur? 

   



 

 

Annexure 3: Risk Assessment Chart 
 
 

Matrix categorization of likelihood and consequences to determine risk (Rapid Risk Assessment) 
 

Level 

 

Definition 

 

Minor 
Injuries/symptoms 

Injuries/exposures 
require medical 

intervention (OPD) 

Injuries/exposures 
require 

hospitalization 

Injuries/exposures 
resulting 

permanent 
impairment 

 

Injuries/exposures 
resulting fatality 

 

 

Almost 
certain 

Is expected to occur in 
most/normal circumstances 
(e.g. probability of 95% or 
more 

 
Minimum 

 
Low 

 
Medium 

 
High 

 
very high 

 

 

Highly 
likely 

Will probably occur in most 
circumstances (e.g. a 
probability of between 70% 
and 94% 

 
Minimum 

 
Low 

 
Medium 

 
High 

 
very high 

 

 
Likely 

Will occur some of the time 
(e.g. a probability of between 
30% and 69%) 

 

Minimum 
 

Minimum 
 

Medium 
 

High 
 

High 

 

 
Un- likely 

Could occur some of the time 
(e.g. a probability of between 
5% and 29%) 

 

Minimum 
 

Minimum 
 

Low 
 

Medium 
 

High 

 

very un- 
likely 

Could occur under exceptional 
circumstances (e.g. a 
probability of less than 5% 

 

Minimum 
 

Minimum 
 

Low 
 

Medium 
 

Medium 
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Annexure 4: Material Transfer Agreement 

 
This Material Transfer Agreement ("MTA") has been adopted for use by the Enteric and Invasive 

Disease Laboratory under the Royal Center for Disease Control regarding the transfer of “Research 

materials” (Clinical specimens, isolates and its derivatives), with or without associated data, from the 

National Center for Biorepository for Human Health to approved third party end users for 

research purposes as further defined below. Throughout this Agreement, Provider and Recipient are 

collectively referred to as the “Parties.” This Agreement will become effective upon the date of the 

last signature affixed below. 

 

 

Provider: 
 

 

 

 

 

 

Recipient: 
 

 

 

 

 

 

The Provider and Recipient agree as follows: 

 
 

1. Provider agrees to transfer to Recipient's Investigator named below the following Research 

Materials: 

 

 

 

2. The Research Material will only be used for research purposes by Recipient's investigator in 

his/her laboratory and will not use the MATERIAL and DATA for any unapproved commercial 

purposes, including selling or transferring to a third party for commercial purposes. Recipient 

agrees to comply with all rules and regulations applicable to the Research Project and the 

handling of the Research Material. 

 
3. This Research Material will be used by Recipient's investigator solely in connection with the 

following research project ("Research Project") described as follows (use an attachment page if 

necessary): 
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4. In all oral presentations or written publications concerning the Research Project, Recipient will 

acknowledge Provider's contribution of this Research Material unless requested otherwise by 

Provider. 

 
5. Recipient agrees to not identify or contact any donor, or living relative of a donor, who may have 

provided the MATERIAL, or any DATA received by Recipient under this Agreement from 

Provider. 

 

 
6. Recipient's investigator agrees not to transfer the Research Material to other people or 

organizations without written consent of Provider. Provider reserves the right to distribute the 

Research Material to others and to use it for its own purposes. 

 
7. Any MATERIAL delivered pursuant to this Agreement is understood to be experimental in 

nature and may have hazardous properties. THE PROVIDER MAKES NO 

REPRESENTATIONS AND EXTENDS NO WARRANTIES OF ANY KIND, EITHER 

EXPRESSED OR IMPLIED. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES OF 

MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR THAT THE USE 

OF THE HUMAN MATERIAL WILL NOT INFRINGE ANY PATENT, COPYRIGHT, 

TRADEMARK, OR OTHER PROPRIETARY RIGHTS. To the extent allowed by law, 

Recipient assumes liability for claims for damages against it by third parties which may arise 

from its use, storage, processing, distribution, or disposal of the MATERIAL except that, to the 

extent permitted by law, Provider shall be liable to Recipient when the damage is caused by the 

gross negligence or willful misconduct of Provider. 

 

 
8. Either Party may terminate this Agreement with sixty (60) days written notice to the other Party. 

When the Research Project is completed or this Agreement is terminated, whichever comes first, 

any unused MATERIAL and DATA will either be destroyed in compliance with all applicable 

statutes and regulations or will be returned to the Provider as requested by the Provider. 

9. The MATERIAL and DATA are provided at no cost to Recipient. Provider will notify 

Recipient when the MATERIAL and DATA are ready for shipment. Recipient will be 

responsible for the pick-up and shipment, including shipping costs, of the MATERIAL and 

DATA. 
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The Parties have executed this Agreement by their respective duly authorized officers on the day and 

year hereinafter written. Any communication or notice to be given shall be forwarded in writing to the 

respective addresses listed below. 

 

 
 

Date Recipient's Investigator and Title 
 

 

 

 
 

Date Authorized Signature for Recipient and Title 

 

 

 
Recipient's Official and Mailing Address: 

 

 

 

 

 
 

 

 
 

 

 
 

Date Provider's Investigator and Title 
 

 

 

 
 

Date Authorized Signature for Provider and Title 

 

 

 
Provider's Official and Mailing Address: 
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Annexure 5: Agent factors which impact the biosafety risks to humans 
 

Agent factors which impact the biosafety risks to humans 
 

Agent factors Fill Value 

Is this agent known to cause infection via inhalation in humans (to cause infection via droplets 

or droplet nuclei that have entered the upper or lower respiratory tract) in the natural 

environment? 4 = Preferred Route; 2 = A possible route; 1 = Unknown; 0 = Not a 

route. 

 

Is the infectious dose (ID50) of this agent for this route less than 1000 or unknown in 

humans? 4 = Yes; 2 = No; 0 = If this is not an infectious route. 

 

Is this agent known to cause infection via percutaneous exposure in humans (to cause 

infection through compromised skin or direct injection into the bloodstream) in a laboratory 

setting? 4 = Preferred Route; 2 = A possible route; 1 = Unknown; 0 = Not a route. 

 

Is the infectious dose (ID50) of this agent for this route less than 1000 or unknown in 

humans? 4 = Yes; 2 = No; 0 = If this is not an infectious route. (Shown for monkey – nodirect 

information for humans) 

 

Is this agent known to cause infection via direct contact in humans (to cause infection 

through the mucosal membranes) in a laboratory setting? 4 = Preferred Route; 2 = A 

possible route; 1 = Unknown; 0 = Not a route. 

 

Is the infectious dose (ID50) of this agent for this route less than 1000 or unknown in 

humans? 4 = Yes; 2 = No; 0 = If this is not an infectious route. 

 

Is this agent known to cause infection via ingestion in humans (to cause infection via contact 

with the gastrointestinal tract) in a laboratory setting? 4 = Preferred Route; 2 = A possibleroute; 

1 = Unknown; 0 = Not a route 

 

Is the infectious dose (ID50) of this agent for this route less than 1000 or unknown in 

humans? 4 = Yes; 2 = No; 0 = If this is not an infectious route. 

 

Is this agent known to cause infection via vector-borne transmission in humans (to cause 

infection by direct mucosal membrane contact or percutaneous exposure from a vector (e.g. 

arthropod)? 4 = Preferred Route; 2 = A possible route; 1 = Unknown; 0 = Not a route 

 

Is this agent known to cause infection via sexual transmission in humans (to cause infection 

through sexual contact including intercourse)? 4 = Preferred Route; 2 = A possible route; 1 

= Unknown; 0 = Not a route 

 

What is this agent’s stability outside of a host? 1 = Agent not stable outside the host; 2 = 

Agent stable on interior surfaces for days to weeks; 3 = Agent stable in the exterior 

environment for days to weeks; 4 = Agent stable in the environment for months 

 

How easily does this agent transmit between human hosts? 4 = Agent can easily transmit 

between human hosts; 2 = Agent is transmissible between human hosts via close contact only 

(direct fluid transmission between hosts); 1 = Human to human transmission 

suspected; 0 = Human to human transmission has never been demonstrated. 
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How easily does this agent transmit from human to animal hosts? 4 = Agent can easily transmit 

from humans to animals; 2 = Agent is transmissible from humans to animals via close contact 

only (direct fluid transmission between hosts); 2 = Human to animal transmission suspected; 0 

= Human to animal transmission has never been demonstrated. 

 

Does this agent or one of its by-products cause a carcinogenic or mutagenic reaction in a 

human host? 4 = Yes; 2 = Unknown; 0 = No 

 

Does this agent suppress a human host’s immune system? (E.g. cause dramatic suppression 

which renders the host unable to respond to other infections) 4 = Yes; 2 = Unknown; 0 = 

No. 

 

What is the duration of illness (the average length of time of clinical signs of infection) ina 

normally healthy human host? 4 = long duration (months or more); 3 = moderate duration 

(week(s)); 1 = short duration (days); 0 = No signs of infection 

 

Does this disease cause any long-term conditions (sequelae) in a normal healthy human host? 4 

= High long-term impact which renders the host unable to function normally; 2 = Moderate 

long-term impact which hinders the host's ability to function normally; 1 = Mild long-term 

impacts do not impede the host's ability to function normally; 0 = No long-term impact 

 

What is the frequency of death in humans caused by this disease in a defined population 

during a specified interval of time (Mortality Rate)? 4 = High mortality (75% or more); 2 = 

Medium mortality (15% to 74%); 1 = Low mortality (1% to 14%); 0 = No Mortality (0%) 

 

What level of national or international reporting is required for outbreaks of this disease? 4 

= Internationally Reportable; 2 = Nationally Reportable; 0 = Not Reportable 

 

Do effective diagnostic tests exist for humans? 0 = No; 2 = Unknown; 4 = Yes  

Do post exposure treatments (including immunoglobulin, vaccines, and antimicrobials)exist 

for humans? 0 = None exist; 2 = Exist but are only considered partially effective; 4 = 

Effective post exposure treatments exist. 

 

Do preventative measures (vaccines) exist for humans? 0 = No preventative measures exist; 2 = 

Exist but are only considered partially effective (will not prevent but will limit the impact of 

the disease) or (are only effective in a small population); 4 = Effective preventative measures 

exit. 
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Procedures and Processes used for the procedure being assessed 
 

Agent factors Fill Value 

What type of material will be used in this procedure? (If the procedure will have both purified 

material and diagnostic samples, select the purified material option) 4 = Purified biological 

materials; 2 = Diagnostic samples (e.g., blood, urine, tissue, saliva, etc.); 1 =Environmental 

samples (e.g. soil, water, etc.) 

 

What is the greatest volume of material existing at one time in the procedure? 4 = Over 10 

liters; 2 = Up to 10 liters; 1 = Milliliter volume 

 

What is the potential for aerosols to be generated as a by-product of this procedure (e.g., 

pipetting, sonication, etc.)? 4 = A notable potential for the generation of aerosols may be 

produced; 1 = A limited quantity of aerosols may be produced; 0 = No procedures in use 

which may generate an aerosol 

 

Are aerosolization experiments being conducted as part of this procedure? 4 = Large scale 

aerosolization experiments are being performed; 3 = Small scale aerosolization  experimentsare being 

performed; 0 = No aerosol experiments are being performed 

 

What is the potential and extent of a splash or spill in this procedure? 4 = There is a potentialfor a 

high pressure sustained release of infectious material; 3 = There is a potential for a spill or splash 

of infectious material; 0 = Material does not exist in a spill-able form in the laboratory 

 

How is contaminated waste stored in the laboratory? 4 = Contaminated waste is not stored 

properly (using standard containers) and is not handled according to best practices. 1 = 

Contaminated waste is stored properly and handled according to best practices; 0 = There is no 

contaminated waste in the laboratory. Contaminated waste is packed in autoclavable plastic 

bags, secured properly, and autoclaved before terminal disposal. 

 

What is the number of sharps used in this procedure? 4 = A large volume of sharps in use (e.g., 

scalpels or needles in use at least daily in this procedure); 3 = A small volume of sharps in use 

(e.g., scalpels or needles rarely used for this procedure); 0 = There are no sharps in use 

 

What is the amount of breakable material or items with sharp edges in this laboratory? 4 =A large 

amount of breakable material (e.g. glassware common in laboratory); 3 = A small amount of 

breakable material; 0 = There is no breakable material in the laboratory 

 

How easy are the surfaces in the laboratory to decontaminate? 4 = Surfaces are very difficult 

to decontaminate (e.g., wood, grout, etc.); 2 = Some surfaces are difficult to decontaminate(e.g., 

edges); 0 = All surfaces can be decontaminated 

 

How is sharp waste handled? 4 = No sharp material ever leaves this laboratory; 3 = Sharpwaste 

is first decontaminated and then leaves the facility in puncture-resistant containers; 1 

= Sharp waste is first decontaminated and leaves the facility in non-puncture-resistant waste 

containers (e.g., plastic bags); 0 = Sharp waste is removed from the facility prior to 

decontamination 
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How is contaminated waste handled? 0 = Contaminated waste is safely and efficientlytreated 

within lab; 1 = Contaminated waste leaves lab for external treatment; 4 =Contaminated waste is 

removed from lab and not treated 

 

How is liquid waste (effluent) handled? 0 = Liquid waste is safely and efficiently treatedwithin 

the lab; 1 = Liquid waste leaves the lab for external treatment; 4 = Liquid waste is 

removed from the lab and not treated. 

 

Are measures in place to reduce infectious aerosols exiting the laboratory? 4 = All air 

exhausted from this laboratory is via well-maintained HEPA filters; 3 = All air exhausted from 

this laboratory is via duct work which is not re circulated into other space; 2 = All laboratory air 

is not re circulated, but not specifically exhausted via ducts; 0 = Laboratoryair is potentially 

circulated into other facility or community space 

 

Are Biosafety cabinets used in this procedure? 0 = Biosafety cabinets are not in use or not in 

existence; 1 = Biosafety cabinets exist, but are used only periodically - and/or 1 = Biosafety 

cabinets exist, but no formal training programs or procedures are in place for theiruse - and/or 1 = 

Biosafety cabinets exist, but they are not validated/certified on a regular basis (ideally, annually); 

4 = Biosafety cabinets are always used, they are routinely validated/certified, well- maintained, 

and there are procedures in place for proper use 

 

Is all the equipment used in this procedure with a potential to generate infectious aerosols (e.g., 

centrifuge, vortexer, sonicator) isolated or sealed in a manner to prevent aerosol escape (e.g., 

sealed rotor cups, equipment in BSC or in a bio bubble, etc.) prior to use? 0 = Equipment is 

located and used on an open bench or in an open area and has no internal sealing mechanisms; 1 = 

Equipment is used in isolation or is internally sealed (e.g. used in a BSC, equipment uses sealed 

rotor cups, etc.), but there are no formal procedures for use - and/or 1 = Equipment is used in 

isolation (e.g. used in a BSC) or is internally sealed, but the mechanism has not been validated or 

certified 4 = Equipment is always isolated/sealed and devices are validated/certified and well- 

maintained (Please leave blank if there is no aerosol-generating equipment in use for this 

procedure/laboratory) 

 

Are other forms of Primary Containment used in this procedure? 0 = No primary containment 

devices are used for this procedure; 1 = Primary containment devices exist, but are used only 

periodically - and/or 1 = Primary containment devices exist, but there is no formal training 

program or procedures in place for their use - and/or 1 = Primary containment devices exist, but 

they are not validated/certified on a regular basis; 4 = Primary containment devices are always 

used in this procedure, are validated/certified, well-maintained, and there are procedures in 

place for proper use 

 

Is respiratory protection used in this procedure? (Surgical masks are not considered respiratory 

protection); 0= No respiratory protection exists or is in use; 1 = Respirators (e.g.N95, N100, PAPR, 

Positive Pressure Suit, etc.) are used (sometimes, often?) but there is no formal respiratory 

protection program (standardized fit testing or training) in place prior to use 4 = Respirators are 

(always?) used and there is a formal respiratory protection/training program in place prior to use. 
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What types of gloves are in use while using sharps (e.g., needles, scalpels, etc.) in this procedure? 

0 = No gloves are typically worn while handling sharps; 1 = A single pair of latex or nitrile type 

gloves are typically worn while handling sharps; 2 = Two pairs of latexor nitrile type gloves are 

typically worn while handling sharps; 4 = Heavy gloves (e.g., leather or thick rubber gloves) 

are typically worn while handling sharps 

 

What types of gloves are used for this procedure? 0 = Gloves are not typically worn; 3 = A 

single or double pair of latex or nitrile type gloves are worn during the duration of the 

procedure; 4 = A single or double pairs of latex or nitrile type gloves are worn, and the 

outermost pair is changed after handing contaminated or potentially contaminated objects 

 

What type of protective clothing (PPE) is used in this laboratory? 0 = Personnel wear streetclothes 

in the laboratory and typically do not use gowns or lab coats; 3 = Gowns or lab coatsare always 

worn over street clothes; 4 = Personnel wear dedicated laboratory clothing (e.g.scrubs) which is 

not worn outside the laboratory, anteroom, or change room 

 

What type of protective eyewear is used in this laboratory? 0 = No eyewear protection is 

typically used; 1 = Personnel wear safety glasses; 3 = Personnel wear goggles or a faceshield; 4 

= Personnel wear goggles and a face shield 

 

What types of shoes are worn in the laboratory? 0 = Persons can wear open-toe shoes in the 

laboratory; 1 = Persons must wear closed-toed shoes; 2 = Solid shoes are worn; 3 = Shoe covers 

are worn over solid shoes, shoe covers are not worn outside laboratory, anteroom, or change 

room; 4 = Laboratory-dedicated solid shoes are worn, shoes are never worn outside 

laboratory, anteroom, or change room 

 

Are face shields or masks worn for this procedure? 0 = Personnel do not wear any face 

protection; 3 = Surgical masks are used to protect mouth/nose from contact; 4 = Face shields 

are always used to protect the eyes/mouth/nose from contact 

 

Does this laboratory have procedures in place for agent handling to reduce/eliminate aerosols? 

These procedures should meet defined best practices; 0 = Personnel are not specifically trained 

how to minimize the production of aerosols; 1 = Proper practices for reducing/eliminating 

aerosols exist, but are not taught, enforced, verified, or documented; 4 = Proper practices for 

reducing/eliminating aerosols are identified in the laboratory procedures, are taught, and 

verified on a regular schedule 

 

Are absorbent materials used on the bench or BSC to contain spills and reduce splashing? 0 = 

Absorbent material is never used; 0 = Absorbent material is used on the bench or BSC but only 

replaced periodically; 1 = Absorbent material is sometimes used; 4 = Absorbent material is used 

for all procedures (on the bench or BSC) and disposed of after each use 

 

After working with potentially contaminated material (cultures, infectious waste), how areobjects 

that should not become contaminated (door handles, computer keyboards) handled?0 = Hands are 

never decontaminated prior to handling "Clean" objects; 4 = Hands are always 

decontaminated prior to handling "Clean" objects. 
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How frequently are hands washed? 0 = No formal hand washing policies exist; 2 = Handsare 

washed only when leaving the lab; 4 = Hands are always washed frequently during the procedure 

(e.g. hands are washed between each procedure step) 

 

How are sharps handled in the laboratory? 0 = Sharps are always handled by hand; 2 = Sharps are 

rarely handled by hand; 4 = Sharps are never handled by hand directly (e.g. needles are not 

recapped, a mechanical system like forceps are used to remove needles and/or scalpel blades, 

etc.) 

 

Does this laboratory have procedures in place for spill response that meet defined best 

practices? 0 = The laboratory does not have spill response procedures in place; 2 = The lab has 

basic spill response procedures in place, but does not conduct validation exercises on these 

procedures; 4 = The lab has validated and exercised spill response procedures, including spill 

response kits (which contain appropriate PPE, cleaning items, and other required items), training 

on spill response, plans for validation of spill cleanup, spill response SOPs, and spill response 

decontamination mechanisms including waste validation. 

 

Does this laboratory have procedures in place for lab workers to reduce/eliminate contact 

exposure through broken skin that meet defined best practices? 0 = No procedures exist to 

reduce/eliminate contact exposure through broken skin 1 = Proper practices for 

reducing/eliminating contact exposure through broken skin exist, but are not taught, enforced, 

verified or documented 4 = Proper practices for reducing/eliminating contact exposure through 

broken skin are identified in the laboratory procedures and are taught and verified on a regular 

basis 

 

Does this laboratory have procedures in place for sharps handling to reduce/eliminate 

percutaneous exposure that defined best practices? 0 = Personnel are not specifically trainedhow to 

minimize percutaneous exposures; 1 = Proper practices for reducing percutaneous exposure exist. 

But are not taught, enforced, verified or documented; 4 = Proper practices for reducing 

percutaneous exposure are identified in the laboratory procedures, are taught, 

and verified on a regular schedule 

 

What is the implemented process for the decontamination of equipment prior to maintenance? 4 = 

There is no decontamination of equipment prior to maintenance or repair;3 = Decontamination of 

equipment prior to maintenance or repair is performed, but not validated; 0 = No equipment is 

maintained or repaired without decontamination, and the 

process is documented and validated 

 

Are all biological agents in this laboratory inventoried? 0 = There is no inventory system at 

this laboratory; 1 = This laboratory has a limited inventory system; 4 = This laboratory has a 

complete and well-maintained inventory system 

 

Is there a shipping and receiving program in place at this laboratory? 0 = There is no shipping and 

receiving program at this laboratory: 1 = This laboratory has limited procedures in place for 

shipping and receiving; 2 = This laboratory has some procedures in place for shipping and 

receiving, but lacks oversight in implementation; 4 = This laboratoryhas an active shipping and 

receiving program, and well-defined procedures and plans in place 
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Are there procedures in place to ensure that the species and strain of the laboratory agents are 

correct? 0 = This laboratory does not verify agents; 1 = This laboratory has limited procedures in 

place for verifying agents; 2 = This laboratory has some procedures in place for verifying agents, 

but lacks oversight in implementation; 4 = This laboratory has an active verification program, and 

well-defined procedures and plans in place 

 

Are there procedures in place for preventative equipment maintenance to reduce/eliminate 

accidents or equipment failure, which meet defined best practices? These would include 

equipment calibration, validation, certification, etc. 0 = There is no equipment maintenance 

program at this laboratory; 1 = This laboratory has limited procedures in place forequipment 

maintenance, but maintenance is generally reactive rather; than preventative; 2 

= This laboratory has some procedures in place for maintenance, but lacks oversight in 

implementation; 4 = This laboratory has an active preventive equipment maintenance 

program, and well-defined procedures and plans in place. 

 

Is there a Medical Surveillance program in place? 0 = There is no medical surveillance at this 

laboratory; 1 = This laboratory has limited procedures in place for medical surveillance; 2 = This 

laboratory has some procedures in place for medical surveillance, but lacks oversight in 

implementation; 4 = This laboratory  has an active medical surveillance 

program, and well-defined procedures and plans in place 

 

Are there standard operating procedures in place for unexpected or catastrophic incidents, 

including the release of or exposure to an infectious agent (e.g. Incident response plans)? 0 

= There is no incident response program at this laboratory; 1 = This laboratory has limited 

procedures in place for incident response, but maintenance is generally reactive rather than 

preventative; 2 = This laboratory has some procedures in place for incident response, but lacks 

oversight in implementation; 4 = This laboratory has an active incident response 

program, and well-defined procedures and plans in place 

 

Is there a formal personal protective equipment (PPE) program in place? 0 = There is noPPE 

program at this laboratory; 1 = This laboratory has a limited PPE program in place; 2 

= This laboratory has some procedures in place for PPE, but lacks oversight in 

implementation; 4 = This laboratory has an active PPE program which includes, well- 

defined procedures for donning, doffing, storing, and maintaining PPE 

 

Does this laboratory implement standard good laboratory practices for safety? 0 = This laboratory 

does not have established procedures in place which includes standard good laboratory practices; 

1 = This laboratory has limited established procedures in place which include standard good 

laboratory practices; 2 = This laboratory has some procedures in place which include standard 

good laboratory practices, but lacks oversight in implementation; 4 = This laboratory has an 

active good laboratory practice program and well-defined procedures that employees are familiar 

with and implement 
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Are there defined procedures in place for entry into the laboratory? 0 = There are no definedaccess 

control procedures in place for this laboratory; 1 = This laboratory has limited procedures in place 

for access control; 2 = This laboratory has some procedures in place foraccess control, but lacks 

oversight in implementation; 4 = This laboratory has a comprehensive access control program, 

well-defined procedures to determine who can enter the laboratory, including personnel and 

visitors, and how these decisions will be enforced 

 

Is there a waste and decontamination program in place? 0 = There is no waste managementand 

decontamination program at this laboratory; 1 = This laboratory has limited proceduresin place for 

waste management and decontamination; 2 = This laboratory has some procedures in place 

for waste management and decontamination, but lacks oversight in implementation; 4 = This 

laboratory has a comprehensive waste management and decontamination program, and well- 

defined procedures in place 

 

Does the institution have defined roles and responsibilities for biosafety? 0 = There is no 

identification of, or education on, biosafety roles and responsibilities; 2 = Facility personnel are 

educated on their biosafety roles and responsibilities; 3 = A biosafety officer is identified at this 

facility; 4 = Management at this facility ensures roles, responsibilities, and authorities 

are defined, documented, and communicated 

 

Has the institution made a commitment to safety? 0 = Management at this facility is not aware, or 

interested in, biosafety concerns; 1 = Management at this facility is aware of biosafety concerns, 

but has not implemented a biosafety policy or devoted resources to address the issue 2 = 

Management at this facility have made some efforts to improve biosafety at the facility, but they 

are not comprehensive and/or are not fully implemented 3 

= This facility has a comprehensive biosafety policy in place, which was developed, authorized, 

and signed by top management. The policy is appropriate to the nature and scale of the risk. 

Management establishes the commitment and objectives of the biosafety system, and 

communicates this to all stakeholders; 4 = Management at this facility identifies and 

prioritizes program needs and allocates funds as necessary 

 

Does the institution have comprehensive biosafety documentation? 0 = This facility has no 

biosafety policies, manuals, or SOPs; 1 = This facility has no specific biosafety documentation; 2 

= This facility has some biosafety documentation, but they are not comprehensive and / or not 

fully implemented; 3 = This facility has biosafety policies, manuals, and SOPs; 4 = This 

facility’s   biosafety   documentation   also   includes   risk   assessment and incident response 

information 

 

Does the institution conduct biosafety drills or exercises? 0 = This facility does not conduct any 

biosafety exercises; 1 = This facility conducts table tops or other exercises on an ad hocbasis; 2 = 

This facility conducts annual exercises; 4 = This facility includes external responders in their 

exercises 
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Does the institution periodically review the biosafety program? 0 = There is no review of the 

biosafety program; 1 = The biosafety program is reviewed and revised as necessary after any incidents 

or near-incidents; 3 = The biosafety program is subject to internal self- assessments; 4 = 

Management at the facility ensures continual improvement, conducts routine self- assessments, 

and ensures corrective and preventive actions. Reviews include assessing opportunities for 

improvement and any needs for changes to the system, procedures, policies, and objectives. 
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Annexure 6: Material Safety Data Sheet 

and Summary Statements for 

microorganisms 

Bacillus anthracis 

SYNONYM: woolsorters' disease CHARACTERISTICS: 

Aerobic, large Gram-positive rods occurring in chains; non- 

motile; forms resistantspores 

 
 

PATHOGENICITY: Cutaneous anthrax - skin lesion 

becoming papular, then vesiculated and developing into a 

depressed eschar (5-20% case fatality in untreated cases); 

inhalation anthrax - respiratory distress, fever and shock with 

death shortly thereafter; intestinal anthrax -abdominal distress 

followed by fever, septicemia anddeath (rare); oropharyngeal 

form described 

 
EPIDEMIOLOGY: Infrequent and sporadic in most 

industrial countries; occupational hazard of workers whoprocess 

hides, hair, wool, bone, and bone products; of laboratory 

workers and of veterinarians and agricultural workers who 

handle infected animals; endemic inagricultural regions where 

anthrax in animals is common(Africa, Asia and Middle East) 

 
HOST RANGE: Humans, cattle, sheep, goats, horses,pigs 

 
 

INFECTIOUS DOSE: 8,000 to 50,000 organisms by 

inhalation 

MODE OF TRANSMISSION: Infection of skin by contact 

with infected animal tissues and possible bybiting flies feeding 

on such animals, or by contaminated hair, wool, hides, or 

products made from them; inhalation anthrax results from 

inhalation of spores in contaminated soil areas, dried or 

processed skins and hides of infectedanimals; intestinal anthrax 

from ingestion of contaminated undercooked meat 

INCUBATION PERIOD: Within 7 days of exposure, usually 

2 to 5 

COMMUNICABILITY: Transmission from person to person 

is very rare 

RESERVOIR: Spores are resistant to adverse environmental 

conditions and remain viable for years in soil, dried or 

processed hides 

ZOONOSIS: Yes - disease spreads among grazing animals 

through contaminated soil and feed and among omnivorous 

and carnivorous animals through contaminated meat, bone 

meal or other feed; vultures have been reported to spread 

the organism from one areato another 

VECTORS: Infection of skin may possibly occur 

through biting flies which had fed on infected animals 

DRUG SUSCEPTIBILITY: Susceptible to penicillin 

(except for inhalation anthrax in which the mortality 

remains high); ciprofloxacin, doxycycline, tetracylines, 

erythromycin, chloramphenicol 

SUSCEPTIBILITY TO DISINFECTANTS: Spores 

are resistant to many disinfectants; susceptible to 2% 

glutaraldehyde formaldehyde and 5% formalin (overnight 

soak preferable) 

PHYSICAL INACTIVATION: Spores are highlyresistant 

to drying, heat, and sunlight; adequate sterilization requires 

direct exposure to 121°C for at least30 min 

SURVIVAL OUTSIDE HOST: Spores remain viable in 

soil, skins and hides of infected animals and contaminated 

air and wool for decades; survival in milk 

- 10 years; dried on filter paper - 41 years; dried on silk 

threads - up to 71 years; pond water - 2 years 

SURVEILLANCE: Monitor for suspicious skin lesions 

and other symptoms; laboratory confirmation through 

direct microscopy, culture, immunological techniques 

FIRST AID/TREATMENT: Prompt treatment withhigh- 

dose antibiotics 

IMMUNIZATION: Vaccine available through theCenters 

for Disease Control and Prevention and is recommended 

for those workers with frequent exposure to clinical 

specimens and cultures; vaccination of cattle or other 

livestock may be justified in anthrax-endemic areas 

Prophylaxis: Antibiotic treatment (oral ciprofloxacin or 

doxycycline) 

LABORATORY-ACQUIRED   INFECTIONS:   45 

cases with 5 deaths occurring primarily in facilities 

conducting anthrax research; 25 reported cases of 

cutaneous anthrax among armed forces personnel 

SOURCES/SPECIMENS: Blood, skin lesion exudates,and 

rarely in urine and feces; hides, hair, wool, bone andbone 

products, and tissues from infected animals 
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PRIMARY HAZARDS: Direct and indirect contact of skin 

with cultures and contaminated laboratory surfaces;accidental 

parenteral inoculation; exposure to infectious aerosols 

SPECIAL HAZARDS: Naturally and experimentally infected 

animals pose a risk to laboratory and animal carepersonnel 

CONTAINMENT REQUIREMENTS: Biosafety level 3 

practices and facilities are recommended for work with anthrax. 

PROTECTIVE CLOTHING: Use of adequate protective 

clothing (gloves, gowns with tight wrists and ties in back)and 

facilities for washing and changing clothes after work 

OTHER PRECAUTIONS: Care of skin abrasions and proper 

handling of potentially contaminated articles is essential 

SPILLS: Allow aerosols to settle; wearing protective clothing, 

gently cover spill with paper towels and apply suitable 

disinfectant (glutaraldehyde, formalin), starting at the perimeter 

and working towards the centre; allow sufficient contact time 

before clean up 

DISPOSAL: Incineration or steam sterilization of cultures and 

infected materials; animals that have died from anthrax should 

be burned or deeply buried and covered with lime 

STORAGE: In sealed containers that are appropriately labeled 

and secured in a level 3 facility 

 
Brucella Spp. 

NAME: Brucella spp. (B. abortus, B. canis, B. melitensis, 

B. suis) Synonym: Brucellosis, Undulant fever, Bang's 

disease, Malta fever, Mediterranean fever 

CHARACTERISTICS: Gram negative cocci or smallrods, 

aerobic, non-motile, urease + 

PATHOGENICITY: All Brucella isolates are potentially 

pathogenic to humans; systemic bacterial disease with acute or 

insidious onset; intermittent fever, headache, weakness, profuse 

sweating, chills, arthralgia; localized suppurative infections; 

subclinical infections are frequent; <2% case fatality rate for 

untreated cases; mayhave long recovery period 

EPIDEMIOLOGY: Worldwide, especially in Mediterranean 

countries of Europe and Africa; Middle East, India, central 

Asia, Mexico, Central and South America; common in 

those who eat raw caribou; occurrence often depends on 

extent of animal Brucellosis; predominantly an occupational 

disease ofthose who work with infected animals or their tissues 

HOST RANGE: Humans, cattle, swine, goats, sheep, deer, 

caribou, elk, dogs, coyotes 

INFECTIOUS DOSE: Unknown 

 

MODE OF TRANSMISSION: Through ingestion, direct 

contact via skin abrasions and mucous membranes, and 

inhalation; risk factors include contact with infected tissues, 

blood, urine, vaginal discharge, aborted fetuses; ingestion of 

raw milk or cheese from infected animals; contact in 

abattoirs; laboratory-acquired (generally through 

aerosolization) 

INCUBATION PERIOD: Highly variable; 5- 60 days; 

occasionally several months 

COMMUNICABILITY: No evidence of person to 

person transmission 

RESERVOIR: Cattle (B. abortus most common) andother 

animals (see host range) 

ZOONOSIS: Yes, especially from cattleVECTORS: None 

DRUG SUSCEPTIBILITY: Susceptible to tetracyclines 

and streptomycin or TMP-SMX; therapy usually consistsof a 

combination of doxycycline and streptomycin DRUG 

RESISTANCE: Resistant to penicillins and 

cephalosporins 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to many disinfectants - 1% sodium hypochlorite, 70% 

ethanol, iodine/alcohol solutions, glutaraldehyde, 

formaldehyde 

PHYSICAL INACTIVATION: Susceptible to moist heat 

(121°C for at least 15 min) and dry heat (160-170°C for at 

least 1 hour) 

SURVIVAL OUTSIDE HOST: Carcasses and organs - up 

to 135 days; paper - 32 days; soil - 125 days; blood 4°C - 

180 days 

SURVEILLANCE: Monitor for symptoms; isolation of 

organism from blood or tissue samples; confirm by 

serological testing 

FIRST AID/TREATMENT: Antibiotic therapy 

IMMUNIZATION: Vaccines not available for use in 

humans 

PROPHYLAXIS: None 

Laboratory-Acquired Infections: Most commonly 

reported laboratory-acquired infection; 423 cases up to 

1976 with 5 deaths 

SOURCES/SPECIMENS: Cultures, blood, tissues, 

placentas, fetuses, urine, uterine discharges 
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PRIMARY HAZARDS: Exposure to aerosols; direct skin 

contact with cultures of infectious specimens from animals; 

ingestion (mouth pipetting); accidental inoculation; sprays into 

eyes, nose and mouth 

SPECIAL HAZARDS: Most cases have involved exposure to 

Brucella organisms being grown in large quantities 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices for activities involving clinical materials ofhuman or 

animal origin; Biosafety level 3 containment, practices and 

facilities for all manipulations of cultures and for experimental 

animal studies 

PROTECTIVE CLOTHING: Laboratory coat; gloves when 

direct contact with infectious materials is unavoidable: gloves 

and gown (tight wrists and tie in back) for work with infectious 

material in biosafety cabinet 

OTHER PRECAUTIONS: All procedures likely to generate 

aerosols should be carried out in a biosafety cabinet 

SPILLS: Allow aerosols to settle; wearing protective clothing, 

gently cover spill with paper towels and apply 1% sodium 

hypochlorite, starting at perimeter and working towards the 

center; allow sufficient contact time(30 min) before clean up 

DISPOSAL: Decontaminate before disposal; steam 

sterilization, incineration, chemical disinfection STORAGE: In 

sealed containers that are well labeled 

 
Yersinia pestis 

SYNONYM: Plague, Peste, Bubonic plague 

CHARACTERISTICS: Gram negative rod-ovoid 0.5-0.8µm 

in width and 1-3 µm in length, bipolar staining(safety pin 

appearance), facultative intracellular, non-motile 

PATHOGENICITY: Zoonotic disease; bubonic plague with 

lymphadenitis in nodes receiving drainage from siteof flea bite, 

occurring in lymph nodes and inguinal areas, fever, 50% case 

fatality if untreated; may progress to septicemia plague with 

dissemination by blood to meninges; secondary pneumonic 

plague with pneumonia, mediastinitis, and pleural effusion; 

untreatedpneumonic and septicemia are fatal. 

EPIDEMIOLOGY: Wild rodent plague in North 

America, South America, Africa, Near and Middle East, 

Central and Southeast Asia, Indonesia; plague foci in 

USSR; urban plague controlled in most areas; human 

plague occurred recently in Africa; endemic in Burma 

and Vietnam; sporadic cases in North and South America 

following exposure to wild rodents or their fleas (no 

human-to-human transmission in USA since 1925) 

HOST RANGE:   Humans,>   200   mammalian   species 

INFECTIOUS DOSE: Unknown 

MODE OF TRANSMISSION: Result of human intrusion 

into zoonotic (sylvatic) cycle or by entry of rodents or 

infected fleas into human's habitat and bite ofinfected fleas; 

domestic pets can carry plague-infected fleas; contact of 

commensal rodents and their fleas with sylvatic rodents 

may result in epizootic and epidemic plague; handling of 

infected tissues; airborne droplets from humans or pets 

with plague pneumonia; careless manipulation of 

laboratory cultures; person-to-person transmission by 

human fleas 

INCUBATION PERIOD: From 2 to 6 days; may be a few 

days longer in vaccinated individuals; for primary plague 

pneumonia, 1 to 6 days, usually short 

COMMUNICABILITY: Fleas may remain infective for 

months; bubonic plague not usually transmitted directly 

from person-to-person; pneumonic plague may be highly 

communicable under appropriate climatic conditions 

(overcrowding facilitates transmission) 

RESERVOIR: Wild rodents (rats) are the naturalreservoir; 

lagomorphs (rabbits, hares) and carnivores may be a source 

of infection to humans 

ZOONOSIS: Yes - bites of fleas from an infected animal; 

contact or being bitten by an infected animal VECTORS: 

Wild rodent fleas, especially the oriental ratflea 

(Xenopsylla cheopis); occasionally by human fleas(Pulex 

irritans) 

DRUG SUSCEPTIBILITY: Sensitive to streptomycin, 

tetracycline, chloramphenicol (for cases of plague 

meningitis), kanamycin (for neonates) 

DRUG RESISTANCE: Generally, not a concern; a multi- 

drug resistant strain (MDR) mediated by transferable 

plasmid has been isolated. 
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SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to many disinfectants - 1% sodium hypochlorite, 70% ethanol, 

2% glutaraldehyde, iodine’s, phenolics, formaldehyde 

PHYSICAL INACTIVATION: Sensitive to moist heat (121° 

C for at least 15 min) and dry heat (160-170° C for at least 1 

hour) 

SURVIVAL OUTSIDE HOST: Blood - 100 days; human 

bodies - up to 270 days 

Surveillance: Monitor for symptoms; presumptive diagnosis 

by visualizing bipolar staining, ovoid, gram- negative 

organisms in sputum or material aspirated from bubo; FA and 

ELISA test; PHA using Fraction-1 antigen 

FIRST AID/TREATMENT: Antibiotic therapy in early stages 

(8 to 24 hours after onset of pneumonic plague); secondary 

infection or suppurative bubo may require incision and 

drainage 

IMMUNIZATION: Although field trials have not been 

conducted to determine the efficacy of licensed vaccines, 

experience has been favorable; immunization is recommended 

for personnel working regularly with culture of Y. pestis or 

infected rodents, boosters are required every 6 months if high 

risk continues; protectionagainst pneumonic form is limited 

PROPHYLAXIS: Chemoprophylaxis using tetracyclinesor 

sulfonamides; for close contacts of pneumonic cases 

LABORATORY-ACQUIRED INFECTIONS: 10 

reported laboratory-acquired infections with 4 deaths 

SOURCES/SPECIMENS: Bubo fluid, blood, sputum,CSF, 

feces, urine 

PRIMARY HAZARDS: Direct contact with cultures and 

infectious materials from humans or rodents; infectious 

aerosols or droplets generated during manipulation of 

cultures and infected tissues and in the necropsy ofrodents; 

accidental auto-inoculation; ingestion SPECIAL HAZARDS: 

Bites by infected fleas collectedfrom rodents 

CONTAINMENT REQUIREMENTS: Biosafety level 3 

practices, containment equipment and facilities for all activities 

involving the handling of potentially infectiousclinical materials 

and cultures 

PROTECTIVE CLOTHING: Gloves should be worn when 

handling field-collected or infected laboratory rodents and 

when there is the likelihood of direct skin contact with 

infectious materials; gown with tight cuffs and ties in back 

should be worn when manipulatingcultures and specimens; 

a mask should be worn when there is a risk of contact with 

aerosols 

OTHER PRECAUTIONS: Special care should be taken 

to avoid the generation of aerosols during the necropsy of 

animals; necropsy should be conducted in a biologicalsafety 

cabinet; insecticide treatment when collecting animals 

(living or dead) for testing 

SPILLS: Allow aerosols to settle; wearing protective 

clothing, gently cover spill with paper towels and apply 1% 

sodium hypochlorite, starting at perimeter and working 

towards the center; allow sufficient contact time (30 min) 

before clean up 

DISPOSAL: Decontaminate before disposal; steam 

sterilization, incineration (animal carcasses) STORAGE: 

In sealed containers that are appropriatelylabeled 

 
Coxiella burnetii 

SYNONYM: Q fever, Query fever, Rickettsia 

CHARACTERISTICS: Pleomorphic, gram-negative, 

intracellular, bacteria-like organism 

PATHOGENICITY: Acute febrile disease; sudden onset, 

chills, headache, weakness, malaise, severe sweats; 

pneumonitis, pericarditis, hepatitis, generalized infections; 

chronic infection mainly involvesendocarditis; up to half of 

infections are asymptomatic; <l% case fatality rate, self- 

limiting infection 

EPIDEMIOLOGY: Worldwide; incidence is probably 

greater than reported; endemic in many areas; explosive 

epidemics occurred in stockyards, meat packing plants 

and medical labs using sheep for research; common casesin 

researchers and visitors 

HOST RANGE: Humans, cattle, sheep, goats 

INFECTIOUS DOSE: 10 organisms by inhalation route 

MODE OF TRANSMISSION: Commonly by airborne 

dissemination of rickettsiae in dust from contaminated 

premises; airborne organisms may be carried>1/2 mile 

downwind; by direct contact with infected animals and 

their birth products (especially sheep), wool from sheep, 

straw, fertilizer and laundry of exposed persons; raw milk 

from infected cows has been responsible in some cases 

INCUBATION PERIOD: Depends on size of the 

infectious dose; usually 2-3 weeks 
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COMMUNICABILITY: Direct transmission from person to 

person is very rare, but may occur in cases of pneumonia 

RESERVOIR: Sheep, cattle, goats, ticks, some wild animals 

(bandicoots); infected domestic animals are usually 

asymptomatic but shed massive numbers of organisms at 

parturition 

ZOONOSIS: Yes - direct contact with infected animals 

(particularly placenta and placental fluids); inhalation of 

aerosols from infected animals, bedding, dust, etc. 

VECTORS: Ticks - several species (transmit C. burnetii to 

domestic animals but not to humans) 

DRUG SUSCEPTIBILITY: Resistant to many antibiotics; 

tetracycline, chloramphenicol and rifampin may be effective 

Susceptibility to Disinfectants: Resistance to disinfectants 

documented; reported susceptibility to sodium hypochlorite, 

formalin, phenols varies;susceptible to ethanol, 

glutaraldehyde and gaseousformaldehyde (humidity control is 

essential) 

PHYSICAL INACTIVATION: Resists elevatedtemperatures, 

SURVIVAL OUTSIDE HOST: Extremely resistant to drying 

and is stable under a variety of environmental conditions; 

survives for months and even years in the environment; dried 

sputum - 30 days; dust - up to 120 days; dried urine of guinea 

pig - 49 days; feces of tick 586 days; milk - 42 months at 4-6°C; 

wool 12-16 monthsat 4-6°C 

SURVEILLANCE: Monitor for symptoms of infection: 

confirm by serological testing 

FIRST AID/TREATMENT: Antibiotic therapy 

IMMUNIZATION: Investigational new Phase I Q fever 

vaccine (IND) available from USAMRIID; recommended for 

those at high risk (work with live C.burnetii and sheep) of 

exposure who have nodemonstrated sensitivity to Q fever 

antigen; Australianvaccine also found to be effective 

PROPHYLAXIS: Antibiotic prophylaxis not shown tobe 

effective 

LABORATORY-ACQUIRED INFECTIONS: Second 

most commonly reported laboratory infection with 

outbreaks involving 15 or more persons recorded inseveral 

institutions; 278 reported cases with 1death 

SOURCES/SPECIMENS: A wide range of domestic and 

wild mammals are natural hosts and may serve as 

potential source of infection to laboratory and animal 

care personnel; infected arthropods; blood, urine, feces, 

milk, and tissues of infected animal or human hosts; 

placenta of infected sheep may contain millions of 

organisms/gram tissue; milk may contain 100,000 

organisms/gram 

PRIMARY   HAZARDS: Parenteral inoculation; 

exposure to infectious aerosols and droplets 

SPECIAL HAZARDS: Exposure to naturally infected and 

often asymptomatic sheep and to their birth products is a 

documented hazard to personnel 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices and containment for non-propagative laboratory 

procedures, including serological examinations andstaining 

of impression smears; biosafety level 3 practices and 

facilities for activities involving the inoculation,incubation, 

adnedsshicaartvioesnt,ing of emosbmryootincated  eggs orshtiosscuke, cultures,  the UV;inactivated 

necropsy of infected animals and the manipulation of 

infected tissues 

PROTECTIVE CLOTHING: Laboratory coat; gloves 

and gown (tight wrists and fastened in back) whenworking 

with the agent; masks may also be used 

OTHER PRECAUTIONS: Since infected guinea pigs 

and other rodents may shed the organisms in urine or 

feces, experimentally infected rodents should be 

maintained under Animal Biosafety Level 3 

SPILLS: Allow aerosols to settle; wear protective 

clothing; gently cover spill with paper towels and apply 1% 

sodium hypochlorite, starting at perimeter and working 

towards the centre; allow sufficient contact time(30-60 min) 

before clean up 

DISPOSAL: Decontaminate all wastes before disposal: 

incineration (animal wastes), steam sterilization 

STORAGE: In sealed containers that are appropriately 

labeled 

Rickettsia prowazekii, Rickettsia canadensis (Formerly 

R. canada) 

SYNONYM: Louse-borne typhus fever, Epidemic typhus, 

Typhus exanthematicus, Classical typhus fever, Brill-zinsser 

disease 
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CHARACTERISTICS: Pleomorphic, gram-negative 

bacterium, obligate intracellular 

PATHOGENICITY: Variable onset, often sudden with 

headache, chills, fever, prostration, and general pains; macular 

eruption on the 5 and 6th day on upper trunk and spreading to 

entire body (except face, palms or soles); pronounced toxemia; 

disease terminates approximately 2 weeks after onset of fever; 

case fatality rate from 10-40% in absence of treatment; may 

recrudesce years later as Brill-Zissner disease 

EPIDEMIOLOGY: Occurs in areas of poor hygiene and that 

are louse-infected; endemic foci in mountainous regions of 

Central and South America, in Africa and Asia; in USA, last 

louse-borne outbreak was in 1921 andnow exists as a zoonosis 

of flying squirrels (33 infectionsbetween 1976 and 1984) 

HOST    RANGE:     Humans,     squirrels 

INFECTIOUS DOSE: <10 organisms 

MODE OF TRANSMISSION: The body louse is infected by 

feeding on the blood of a patient with acute typhus fever; 

infected lice excrete rickettsiae in their feces and defecate at 

time of feeding; man is infected byrubbing feces or crushed lice 

into the bite or into superficial abrasions; inhalation of infective 

louse feces from dust; transmission from squirrel may be the 

bite of squirrel flea 

INCUBATION PERIOD: From 1 to 2 weeks, commonly 12 

days 

COMMUNICABILITY: Not directly transmitted from person-

to-person; patients are infective for lice during thefebrile illness 

and possibly for 2 to 3 days after temperature returns to normal; 

louse is infective within 2 to 6 days after infected meal 

(infective earlier if crushed) RESERVOIR: Humans maintain 

the infection during inter-epidemic periods; importance of 

flying squirrel hasnot yet been demonstrated 

ZOONOSIS:    Possibly     by     flying     squirrel 

VECTORS: Body louse - Pediculus humanus 

DRUG SUSCEPTIBILITY: Sensitive to tetracyclines, 

chloramphenicol doxycycline 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to 1% sodium hypochlorite, 70% ethanol, glutaraldehyde, 

formaldehyde 

SURVIVAL OUTSIDE HOST: Rickettsia may remain 

viable in louse fecal material and the dead louse for weeks 

SURVEILLANCE: All immediate contacts should be 

observed for 2 weeks for symptoms of illness; R. 

prowazekkii is cross reactive with R. typhi 

FIRST AID/TREATMENT: For seriously ill patient with 

possible typhus, antibiotic therapy should begin without 

waiting for laboratory confirmation; treatment with 

chloramphenicol or tetracyclines 

IMMUNIZATION: No commercially available vaccine 

for use (persons entering high endemic areas are 

immunized e.g. military); live vaccine prepared from the 

attenuated strain E of R. prowazekii has shown promise 

PROPHYLAXIS: Use of residual insecticide applied to 

clothing and treatment of hair for louse eggs 

LABORATORY-ACQUIRED INFECTIONS: 56 

reported infections of epidemic typhus up to l976 with 3 

deaths; 57 reported cases of typhus (type not indicated) 

SOURCES/SPECIMENS: Naturally or experimentally 

infected lice and their feces; flying squirrels may also bea 

direct source of infection 

PRIMARY   HAZARDS: Accidental parenteral 

inoculation and exposure to infectious aerosols SPECIAL 

HAZARDS: None 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices and containment for non-propagative activities 

(serological procedures, smears); biosafety level 3 for all 

manipulations of infectious materials, including animal 

necropsy, and the inoculation, incubation and harvesting of 

embryonated eggs or tissue cultures; arthropods and flying 

squirrels should be handled using biosafety level 3practices 

and facilities 

PROTECTIVE CLOTHING: Gloves and gown (tight 

wrists and ties in back) when working with agent 

OTHER PRECAUTIONS: None 

SPILLS: Allow aerosols to settle; wearing protective 

clothing; gently cover spill with paper towels and apply 1% 

sodium hypochlorite, starting at perimeter and working 

towards the centre; allow sufficient contact time (30 min) 

PHYSICAL INACTIVATION: Susceptible to moist heat (121° C before clean up 

for at least 15 min) and dry heat (160-170° C forat least 1 hour) DISPOSAL: Decontaminate before disposal; steam 

sterilization, incineration 

STORAGE: In sealed containers that are appropriately 

identified 
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Rickettsia rickettsii 

SYNONYM: Rocky Mountain Spotted Fever (RMSF), New 

World spotted fever, Tick-borne typhus fever, Sao Paulo fever 

CHARACTERISTICS: Pleomorphic gram-negativeobligate 

intracellular bacterium 0.3-1.5 µm in size 

PATHOGENICITY: Sudden onset with moderate to highfever 

persisting 2 to 3 weeks, malaise, deep muscle pain,severe 

headache, chills and conjunctival injection;maculopapular rash 

appears on extremities 3rd day andspreads rapidly; 

hemorrhages are common; 15-20% casefatality rate in 

absence of therapy but with treatmentdeath is uncommon; 

clinical syndrome may be confusedwith atypical measles, 

ehrlichiosis, meningococcemiaand enteroviral infection 

EPIDEMIOLOGY: Occurs through USA during spring, 

summer and fall; many cases along eastern seaboard and the 

Rocky Mountain region; adult males infected most frequently 

in western USA and in East, incidence is higher in children; 

some infections in Canada, Central and South America 

HOST RANGE: Humans, dogs, rodents, various other small 

animals 

INFECTIOUS DOSE: < 10 organisms 

MODE OF TRANSMISSION: Ordinarily by bite of an 

infected tick; several hours of attachment are required before 

the rickettsiae become reactivated to infect humans; by 

contamination of skin with crushed tissues orfeces of tick 

INCUBATION PERIOD: From 3 to 14 days 

Communicability: Not directly transmitted from person-to- 

person; tick remains infectious for life, approximately18 

months 

RESERVOIR: Maintained in nature in ticks by transovarian 

and transstadial passage; transmitted to humans, dogs, various 

rodents and animals 

ZOONOSIS: Yes - bite from ticks from infected animals; 

contamination of broken skin or mucous membranes with feces 

or internal contents of crushed tick from infected animal 

Vectors: Ticks - East and South USA - dog tick, 

Dermancentor variabilis Northwest USA - wood tick, D. 

andersoni Southwest USA - Lone Star tick, Amyblyomma 

americanum Latin America - A. cajennense 

DRUG SUSCEPTIBILITY: Sensitive to tetracyclinesand 

chloramphenicol 

 
 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to    1% sodium hypochlorite, 70% ethanol, 

glutaraldehyde, formaldehyde 

PHYSICAL INACTIVATION: Sensitive to moist heat 

(121° C for at least 15 min) and dry heat (160-170° C forat 

least 1 hour) 

SURVIVAL OUTSIDE HOST: Organism is stable in tick 

tissues or blood under ambient environmental conditions, 

surviving up to 1 year; sensitive to drying- feces of infected 

ticks quickly lose their infectivity on drying 

SURVEILLANCE: Monitor for febrile illness and report 

symptoms immediately; confirm with IF, IgG does not 

appear until 7 to 10 days after onset 

FIRST AID/TREATMENT: Appropriate antibiotic 

therapy in the early stages of infection should be initiatedon 

clinical and epidemiologic considerations withoutwaiting 

for laboratory confirmation of the diagnosis 

IMMUNIZATION: None licensed; but may be available 

as killed experimental product from U.S. CDC 

PROPHYLAXIS: Early antibiotic treatment lead to 

delayed onset of illness or relapse (tetracyclines and 

chloramphenicol do not kill Rickettsia) 

LABORATORY-ACQUIRED INFECTIONS: 

Documented hazard to laboratory personnel; 63 cases 

reported up to 1976, 11 of which were fatal; one reportof 

9 cases occurring over a 6-year period in onelaboratory 

(exposure to infectious aerosols) 

SOURCES/SPECIMENS: Naturally and experimentally 

infected mammals, their ectoparasites, and their infected 

tissues 

PRIMARY HAZARDS: Accidental parenteral inoculation 

and exposure to infectious aerosols (successful aerosol 

transmission documented in non- human primates) 

SPECIAL HAZARDS: None 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices, containment and facilities for all non- propagative 

laboratory procedures including serological and fluorescent 

antibody tests, and staining of impressionsmears; biosafety 

level 3 for all other manipulations of known or potentially 

infectious materials, including necropsy of infected animals 

and trituration of their tissues, and inoculation, incubation 

and harvesting of embryonated eggs or tissue culture 
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PROTECTIVE CLOTHING: Gloves and gown (tightwrists 

and ties in back) when working with agent 

OTHER PRECAUTIONS: Animal biosafety level 2practices 

and facilities are recommended for holding ofexperimentally 

infected rodents, however, all necropsyand manipulation of 

tissue should be conducted atBiosafety level 3 

SPILLS: Allow aerosols to settle; wearing protective clothing; 

gently cover spill with paper towels and apply 1% sodium 

hypochlorite, starting at perimeter and working towards the 

centre; allow sufficient contact time(30 min) before clean up 

DISPOSAL: Decontaminate all wastes before disposal: 

incineration, steam sterilization 

STORAGE: In sealed containers that are appropriately labeled 

 
 

Hantaviruses 

Hantaviruses are negative sense RNA viruses belong to the 

genus Hantavirus of the family Bunyaviridae. The natural hosts 

of hantaviruses are rodent species and they occur worldwide. 

Hantavirus pulmonary syndrome (HPS) is a severe disease 

caused by hantaviruses such asSin Nombre virus or Andes virus 

whose hosts are rodents in the subfamily Sigmodontinae. This 

subfamily only occurs in the New World, so HPS is not seen 

outside North and South America. Hantaviruses in Europe and 

Asia frequently cause kidney disease, called nephropathica 

epidemica in Europe and hemorrhagic fever with renal 

syndrome (HFRS) in Asia. 

OCCUPATIONAL INFECTIONS 

Documented laboratory-acquired infections have occurred in 

individuals working with hantaviruses. 1-4 Extreme caution 

must be used in performing any laboratory operation that may 

create aerosols (centrifugation, vortex-mixing, etc.). Rats, 

voles, and other laboratory rodents, should be conducted with 

special caution because of the extreme hazard of aerosol 

infection, especially from infected rodent urine. 

 
 

NATURAL MODES OF INFECTION 

HPS is a severe, often fatal disease that is caused by Sin Nombre 

and Andes or related viruses. 5, 6 Most cases ofhuman illness have 

resulted from exposures to naturally infected wild rodents or to their 

excreta. Person-to- person transmission does not occur; with the 

exception of a few rare instances documented for Andes virus.7 

Arthropod vectors are not known to transmit hantaviruses. 

LABORATORY SAFETY 

Laboratory transmission of hantaviruses from rodents to 

humans via the aerosol route is well documented.4-7. 

Exposures to rodent excreta, especially aerosolized 

infectious urine, fresh necropsy material and animal 

bedding are presumed to be associated with risk. Other 

potential routes of laboratory infection include ingestion, 

contact of infectious materials with mucous membranes or 

broken skin and, in particular, animal bites. Viral RNA has 

been detected in necropsy specimens and in-patient blood 

and plasma obtained early in the course of HPS; 8,9 

however, the infectivity of blood or tissues is unknown. 

 

CONTAINMENT RECOMMENDATIONS 

BSL-2 practices, containment equipment and facilities are 

recommended for laboratory handling of sera from persons 

potentially infected with hantaviruses. The use ofa certified 

BSC is recommended for all handling ofhuman body fluids 

when potential exists for splatter or aerosol. 

Potentially infected tissue samples should be handled in 

BSL-2 facilities following BSL-3 practices and procedures. 

(Should we define 3 practices and procedures necessary?) 

Cell-culture virus propagation and purification should be 

carried out in a BSL-3 facility using BSL-3 practices, 

containment equipment and procedures. Experimentally 

infected rodent species known not to excrete the virus can 

be housed in BSL-2 facilities using ABSL-2 practices and 

procedures. Primary physical containment devices 

including BSCs should be used whenever procedures with 

potential for generating aerosols are conducted. Serum or 

tissue samples from potentially infected rodents should be 

handled at BSL-2 using BSL-3 practices, containment 

equipment and procedures. All work involving inoculation 

of virus-containing samples into rodent species permissive 

for chronic infection should be conducted at ABSL-4. 
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Hendra virus (= Equine Morbillivirus) and Nipah VirusHendra 

virus and Nipah virus are members of a newly recognized 

genus called Henipavirus, within the family Paramyxoviridae. 

Outbreaks of a previously unrecognized paramyxovirus, at first 

called equine morbillivirus, later named Hendra virus, occurred 

in horses in Australia in 1994 and 1995. During 1998-1999, an 

outbreak of illness caused by a similar but distinct virus, now 

known as Nipah virus, occurred in Malaysia and Singapore. 

Human illness, characterized by fever, severe headache, 

myalgia and signs of encephalitis occurred in individuals in 

close contact with pigs (i.e., pig farmers and abattoir workers) 

10-14. A few patients developed a respiratory disease. 

Approximately 40% of patients with encephalitis died. 

Recently, cases of Nipah virus infection were described in 

Bangladesh, apparentlythe result of close contact with infected 

fruit bats withoutan intermediate (e.g., pig) host. 

 
OCCUPATIONAL INFECTIONS 

No laboratory-acquired infections are known to have occurred 

as a result of Hendra or Nipah virus exposure; however, three 

people in close contact with ill horses developed encephalitis or 

respiratory disease and two died. 

 

NATURAL MODES OF INFECTION 

The natural reservoir hosts for the Hendra and Nipah viruses 

appear to be fruit bats of the genus Pteropus. Studies suggest 

that a locally occurring member of thegenus, Pteropus giganteus, 

is the reservoir for the virus in Bangladesh.24 Individuals who 

had regular contact with bats had no evidence of infection 

(antibody) in one studyin Australia. 

 

LABORATORY SAFETY 

The exact mode of transmission of these viruses has not been 

established. Most clinical cases to date have been associated 

with close contact with horses, their blood or body fluids 

(Australia) or pigs (Malaysia/Singapore) but presumed direct 

transmission from Pteropus bats has been recorded in 

Bangladesh. Hendra and Nipah viruseshave been isolated from 

tissues of infected animals. In the outbreaks in Malaysia and 

Singapore, viral antigen was found in central nervous system, 

kidney and lung tissues of fatal human cases and virus was 

present in secretions of patients, albeit at low levels. Active 

surveillance for infection of healthcare workers in Malaysia has 

not detected evidence of occupationally- acquired infections in 

this setting. 

CONTAINMENT RECOMMENDATIONS 

 

Because of the unknown risks to laboratory workers andthe 

potential impact on indigenous livestock should the virus 

escape a diagnostic or research laboratory, health officials 

and laboratory managers should evaluate the need to work 

with the virus and the containment capability of the facility 

before undertaking any work with Hendra, Nipah or 

suspected related viruses. BSL-4 is required for all work 

with these viruses. Once a diagnosis of Nipah or Hendra 

virus is suspected, all diagnostic specimens also must be 

handled at BSL-4. ABSL-4 is required for any work with 

infected animals. 

 
Hepatitis A Virus, Hepatitis E Virus 

Hepatitis A virus is a positive single-stranded RNA virus,the 

type species of the Hepatovirus genus in the family 

Picornaviridae. Hepatitis E virus is a positivesingle 

stranded RNA virus, the type species of the genus 

Herpesvirus, a floating genus not assigned to any family. 

OCCUPATIONAL INFECTIONS 

Laboratory-associated infections with hepatitis A or E 

viruses do not appear to be an important occupational risk 

among laboratory personnel. However, hepatitis A is a 

documented hazard in animal handlers and others working 

with naturally or experimentally infected chimpanzees and 

other nonhuman primates. Workers handling other recently 

captured, susceptible primates (owl monkeys, marmosets) 

also may be at risk for hepatitis A infection. Hepatitis E 

virus appears to be lessof a risk to personnel than hepatitis A 

virus, except duringpregnancy, when infection can result in 

severe or fatal disease. 

Most infections with hepatitis A are food borne and 

occasionally water-borne. The virus is present in feces 

during the prodromal phase of the disease and usually 

disappears once jaundice occurs. Hepatitis E virus causes 

acute enterically–transmitted cases of hepatitis, mostly 

waterborne. In Asia, epidemics involving thousands of 

cases have occurred. 
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LABORATORY SAFETY 

The viruses may be present in feces and blood of infected 

humans and nonhuman primates. Feces, stool suspensions and 

other contaminated materials are the primary hazards to 

laboratory personnel. Care should be taken to avoid puncture 

wounds when handling contaminated blood from humans or 

nonhuman primates.There is no evidence that aerosol exposure 

results in infection. 

CONTAINMENT RECOMMENDATIONS 

BSL-2 practices, containment equipment and facilities are 

recommended for the manipulation of hepatitis A and E virus, 

infected feces, blood or other tissues. ABSL-2 practices and 

facilities are recommended for activities using naturally or 

experimentally infected nonhuman primates or other animal 

models that may shed the virus.Vaccines a licensed inactivated 

vaccine against hepatitis A is available. Vaccines against 

hepatitis E are not currently available. 

 
Hepatitis B, Hepatitis C (= nonA nonB Virus), Hepatitis D, 

Viruses 

Hepatitis B virus (HBV) is the type species of the 

Orthohepadnavirus genus in the family Hepadnaviridae. 

Hepatitis C virus (HCV) is the type species of the Hepacivirus 

genus in the family Flaviviridae. Hepatitis Dvirus (HDV) is the 

only member of the genus Delta virus. These viruses are 

naturally acquired from a carrier during blood transfusion, 

vaccination, tattooing, or ear piercing with inadequately 

sterilized instruments. Non-parenteral routes are also important 

and cases may result from domestic and sexual contact, 

especially homosexual practices. Individuals who are infected 

with the HBV are at risk of infection with HDV, a defective 

RNA virus that requires the presence of HBV virus for 

replication. Infection with HDV usually exacerbates the 

symptoms caused by HBV infection. 

OCCUPATIONAL INFECTION 

Hepatitis B has been one of the most frequently occurring 

laboratory-associated infections and laboratory workers are 

recognized as a high-risk group for acquiring such infections.30 

Hepatitis C virus infection can occur in the laboratory situation 

as well.31 The prevalence ofantibody to hepatitis C (anti-HCV) 

is slightly higher in medical care workers than in the general 

population. Epidemiologic evidence indicates that HCV is 

spread predominantly by the parenteral route.32 

LABORATORY SAFETY 

 

HBV may be present in blood and blood products of human 

origin, in urine, semen, CSF and saliva. Parenteral 

inoculation, droplet exposure of mucous membranes, and 

contact exposure of broken skin are the primarylaboratory 

hazards.33 The virus may be stable in dried blood or blood 

components for several days. Attenuated or avirulent 

strains have not been identified. HCV has been detected 

primarily in blood and serum, less frequently in saliva and 

rarely or not at all in urine or semen. It appears to be 

relatively unstable to storage at room temperature and 

repeated freezing and thawing. 

 
 

CONTAINMENT RECOMMENDATIONS 

BSL-2 practices, containment equipment and facilities are 

recommended for all activities utilizing known or 

potentially infectious body fluids and tissues. Additional 

primary containment and personnel precautions, such as 

those described for BSL-3, may be indicated for activities 

with potential for droplet or aerosol production and for 

activities involving production quantities or concentrations 

of infectious materials. ABSL-2 practices, containment 

equipment and facilities are recommended for activities 

utilizing naturally or experimentally infected chimpanzees 

or other Non-Human Primates (NHP). Gloves should be 

worn when working with infected animals and when there 

is the likelihood of skincontact with infectious materials. 

Vaccines a licensed vaccine against hepatitis B is available. 

And all laboratory workers having potential risk are 

recommended to be vaccinated. Vaccines againsthepatitis C 

are not currently available. 

 
Human Herpes Virus 

The herpesviruses are ubiquitous human pathogens and are 

commonly present in a variety of clinical materials 

submitted for virus isolation. Thus far, nine herpes viruses 

have been isolated from humans: herpes simplex virus-1 

(HSV-1), HSV-2, human cytomegalovirus (HCMV), 

varicella-zoster virus (VZV), Epstein-Barr virus (EBV), 

and human herpes viruses (HHV) 6A, 6B, 7 and 8.34 HSV 

infection is characterized by a localized primary lesion. 
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Primary infection with HSV-1 may be mild and in-apparent 

occurring in early childhood. In approximately 10% of 

infections overt illness marked by fever and malaise occurs. 

HSV-1 is a common cause of meningoencephalitis. Genital 

infections, usually caused by HSV-2, generally occur in adults 

and are sexually transmissible. Neonatal infections are most 

frequently caused by HSV-2 but HSV-1 infections are also 

common. In the neonate, disseminated disease and encephalitis 

are often fatal. EBV is the cause of infectiousmononucleosis. It 

is also associated the pathogenesis of several lymphomas and 

nasopharyngeal cancer.35 EBV is serologically distinct from 

the other herpes viruses; it infects and transforms B- 

lymphocytes. 

HCMV infection is common and often undiagnosed presenting 

as a nonspecific febrile illness. HCMV causesup to 10% of all 

cases of mononucleosis in young adults. The most severe form 

of the disease is seen in infants infected in utero. Children 

surviving infection may evidence mental retardation, 

microencephaly, motor disabilities and chronic liver disease. 

HCMV is one of themost common congenital diseases. VZV is 

the causative viruses of chickenpox and herpes zoster. 

Chickenpox usually occurs in childhood and zoster occurs more 

commonly in adults. HHV-6 is the causative viruses of 

exanthema subitum (roseola), a common childhood 

exanthem.35 Nonspecific febrile illness and febrile seizures are 

also clinical manifestations of disease. HHV-6 may reactivate in 

immunocompetent individuals during pregnancy or during 

critical illness. Two distinct variants, HHV-6A and HHV-6B, 

exist; the latter causing roseola. HHV-7 is a constitutive 

inhabitant of adult human saliva.36 Clinical manifestations are 

less well understood but the virus has also been associated with 

roseola. HHV-8, also known as Kaposi’s sarcoma- associated 

virus, was first identified by Chang and co- workers in 1994.37 

HHV-8 is believed to be the causative viruses of Kaposi’s 

sarcoma and has been associated with primary effusion 

lymphoma.38 The natural history of HHV-8 has not been 

completely elucidated. High risk groups for HHV-8 include 

HIV-infected men who have sex with men and individuals from 

areas of high endemicity such as Africa or the 

Mediterranean. The prevalence of HHV-8 is also higher among 

intravenous drug users than in the general population.39 At 

least onereport has provided evidence that, in African children, 

HHV-8 infection may be transmitted from mother to child. 

While few of the human herpes viruses have been 

demonstrated to cause laboratory-acquired infections, they 

are both primary and opportunistic pathogens, especially in 

immunocompromised hosts. 

 

NATURAL MODES OF INFECTION 

Given the wide array of viruses included in this family, the 

natural modes of infection vary greatly, as does the 

pathogenesis of the various viruses. Some have wide host 

ranges, multiply effectively and rapidly destroy the cells 

they infect (HSV-1, HSV- 2). Others have restricted host 

ranges or long replicative cycles (HHV-6).36 Transmission 

of human herpes viruses in nature are, in general, 

associated with contact close, intimate contact with a 

person excreting the virus in their saliva, urine, or other 

bodily fluids.40 VZV is transmitted person-to- person 

through direct contact, through aerosolized vesicular fluids 

and respiratory secretions and indirectly transmitted by 

fomites. Latency is a trait common to most herpes viruses, 

although the site and duration vary greatly. For example, 

EBV will persist in an asymptomatic, latent form in the 

host immune system, primarily in EBV-specific cytotoxic 

T cells while latent HSV has been detected only in sensory 

neurons.41, 42 HHV-8 has been transmitted through organ 

transplantation43 and blood transfusion; 44 some evidence 

suggests non-sexual horizontal transmission.45 

OCCUPATIONAL INFECTIONS 

Few of the human herpes viruses have been documentedas 

sources of laboratory acquired infections. In a limitedstudy, 

Gartner and co-workers have investigated the HHV-8 

immunoglobulin G (IgG) seroprevalence rates for 

healthcare workers caring for patients with a high risk for 

HHV-8 infection in a non-endemic area. Healthcare 

workers in contact with risk group patients were infected 

more frequently than healthcare workers without contact 

with risk groups. Workers without contact with risk group 

patients were infected no more frequently than the control 

group.46 Although this diverse group of indigenous viral 

viruses has not demonstrated a high potential hazard for 

laboratory-associated infection, frequent presence in 

clinical materials and common use in research warrant the 

application of appropriate laboratory containment and safe 

practices. 
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LABORATORY SAFETY 

Clinical materials and isolates of herpes viruses may posea risk 

of infection following ingestion, accidental parenteral 

inoculation and droplet exposure of the mucous membranes of 

the eyes, nose, or mouth, or inhalation of concentrated 

aerosolized materials. HHV-8may be present in human blood or 

blood products and tissues or saliva. Aerosol transmission 

cannot be excluded as a potential route of transmission. Clinical 

specimens containing the more virulent herpes virus simiae (B- 

virus) may be inadvertently submitted for diagnosis of 

suspected herpes simplex infection. HCMVmay pose a special 

risk during pregnancy because of potential infection of the 

fetus. All human herpes viruses pose an increased risk to 

persons who are immunocompromised. 

CONTAINMENT RECOMMENDATIONS 

BSL-2 practices, containment equipment and facilities are 

recommended for activities utilizing known or potentially 

infectious clinical materials or cultures of viruses. Although 

there is little evidence that infectious aerosols are a significant 

source of laboratory-acquired infections, it is prudent to avoid 

the generation of aerosols during the handling of clinical 

materials or isolates, or during the necropsy of animals. 

Primary containment devices (e.g., BSC) should be utilized to 

prevent exposure of workers to infectious aerosols. 

Can we talk about potential anti-virus drugs on accidental 

exposure? 

 
Influenza 

Influenza is an acute viral disease of the respiratory tract. The 

most common clinical manifestations are fever, headache, 

malaise, sore throat and cough. GI tract manifestations (nausea, 

vomiting and diarrhea) are rare but may accompany the 

respiratory phase in children. The two most important features 

of influenza are the epidemic nature of illness and the mortality 

that arises from pulmonary complications of the disease.47 

The influenza viruses are enveloped RNA viruses belonging to 

the Orthomyxoviridae. There are three serotypes of influenza 

viruses, A, B and C. Influenza A is further classified into 

subtypes by the surface glycoproteins that possess either 

hemagglutinin (H) or neuraminidase (N) activity. Emergence of 

completely new subtypes (antigenic shift) occurs at irregular 

intervals with Type A viruses. New subtypes are responsible 

for pandemics and can result from re- assortment of human and 

avian influenza virus genes. 

Antigenic changes within a type or subtype (antigenic drift) 

of A and B viruses are ongoing processes that are 

responsible for frequent epidemics and regional outbreaks 

and make the annual reformulation of influenza vaccine 

necessary. 

Influenza viral infections, with different antigenicsubtypes, 

occur naturally in swine, horses, mink, sealsand in many 

domestic and wild avian species. Interspecies transmission 

and re-assortment of influenzaA viruses have been reported 

to occur among, humans and wild and domestic fowl. The 

human influenza viruses responsible for the 1918, 1957 and 

1968 pandemics contained gene segments closely related to 

those of avian influenza viruses.50 Swine influenza has 

also been isolated in human outbreaks.48 Control of 

influenza is a continuing human and veterinary public 

health concern. 

NATURAL MODES OF INFECTION 

Airborne spread is the predominant mode of transmission 

especially in crowded, enclosed spaces. Transmission may 

also occur through direct contact since influenza viruses 

may persist for hours on surfaces particularly in the cold 

and under conditions of low humidity.49 The incubation 

period is from one to three days. Recommendations for 

treatment and prophylaxis of influenza are available.50 

LABORATORY SAFETY 

The viruses may be present in respiratory tissues or 

secretions of humans and most infected animals and birds. 

In addition, the viruses may be present in the intestines and 

cloacae of many infected avian species. Influenza viruses 

may be disseminated in multiple organs in some infected 

animal species. The primary laboratoryhazard is inhalation 

of virus from aerosols generated by infecting animals or by 

aspirating, dispensing, mixing, centrifuging or otherwise 

manipulating virus-infected samples. In addition, laboratory 

infection can result from direct inoculation of mucus 

membranes through virus- contaminated gloves following 

handling of tissues, feces or secretions from infected 

animals. Genetic manipulation has the potential for altering 

the host range, pathogenicity and antigenic composition of 

influenza viruses. The potential for introducing influenza 

viruses with novel genetic composition into humans is 

unknown. 
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CONTAINMENT RECOMMENDATIONS 

BSL-2 facilities, practices and procedures are recommended for 

diagnostic, research and production activities utilizing 

contemporary, circulating human influenza strains (e.g., 

H1/H3/B) and low pathogenicity avian influenza strains (e.g., 

H1-4, H6, H8-16) and equine and swine influenza viruses. 

ABSL-2 is appropriate for work with these viruses in animal 

models. 

 
Non-contemporary human influenza (H2N2) strains Non- 

contemporary, wild type human influenza (H2N2)strains 

should be handled with increased caution.Important 

considerations in working with these strainsare the number 

of years since an antigenically relatedvirus last circulated 

and the potential for presence of asusceptible population. BSL-

3 and ABSL-3 practices,procedures and facilities are 

recommended with rigorousadherence to additional respiratory 

protection andclothing change protocols. Negative pressure, 

HEPA-filtered respirators or positive air-purifying respirators 

(PAPRs) are recommended for use. Cold-adapted, live 

attenuated H2N2 vaccine strains may continue to beworked 

with at BSL-2. 

CONTAINMENT RECOMMENDATIONS 

• BSL-3 and ABSL-3 practices, procedures and facilities. 

• Rigorous adherence to additional respiratory protectionand 

clothing change protocols. 

• Use of negative pressure, HEPA-filtered respirators or 

PAPRs. 

• Use of HEPA/ULPA filtration for treatment of exhaustair. 

 

• Amendment of personnel practices to include personal 

showers prior to exiting the laboratory. 

 
Retroviruses, [Human and Simian Immunodeficiency 

Viruses (HIV and SIV) 

NATURAL MODES OF INFECTION 

 

Retroviruses are widely distributed as infectious viruses of 

vertebrates. Within the human population spread is byclose 

sexual contact or parenteral exposure through bloodor blood 

products. 

LABORATORY SAFETY 

HIV has been isolated from blood, semen, saliva, tears, 

urine, CSF, amniotic fluid, breast milk, cervical secretion 

and tissue of infected persons and experimentally infected 

nonhuman primates.51 Although the risk ofoccupationally 

acquired HIV is primarily through exposure to infected 

blood, it is also prudent to wear gloves when manipulating 

other body fluids such as feces, saliva, urine, tears, sweat, 

vomits and human breast milk. This also reduces the 

potential for exposure to other microorganisms that may 

cause other types of infections. In the laboratory, virus 

should be presumed to be present in all blood or clinical 

specimens contaminated with blood, in any unfixed tissue 

or organ (other than intact skin) from a human (living or 

dead), in HIV cultures, in all materials derived from HIV 

cultures and in/on all equipment and devices coming into 

direct contact with any of these materials. 

SIV has been isolated from blood, CSF and a variety of 

tissues of infected nonhuman primates. Limited data exist 

on the concentration of virus in semen, saliva, cervical 

secretions, urine, breast milk and amniotic fluid. Virus 

should be presumed to be present in all SIV cultures, in 

animals experimentally infected or inoculated with SIV, in 

all materials derived from SIV cultures and in/on all 

equipment and devices coming into direct contact with any 

of these materials.52 The skin (especially when scratches, 

cuts, abrasions, dermatitis, orother lesions are present) and 

mucous membranes of the eye, nose and mouth should be 

considered as potential pathways for entry of these 

retroviruses during laboratory activities. Whether infection 

The family Retroviridae is divided into two subfamilies, the can occur via the respiratorytract is unknown. The need for 

Orthoretrovirinae with six genera including the Lentivirus genus, using sharps in the laboratory should be evaluated. 

which includes HIV-1 and HIV-2. Other important human Needles, sharp instruments, broken glass and other sharp 

pathogens are human T- lymphotropic viruses 1 and 2 (HTLV-1 objects must be carefully handled and properly discarded. 

and HTLV-2), members of the Delta retrovirus genus and the Care must be taken to avoid spilling and splashing infected 

Spumaretrovirinae with one genus Spumavirus containing a variety cell-cultureliquid and other potentially infected materials. 

of NHP viruses (foamy viruses) which can occasionally infect 

humans in close contact with NHP. 
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CONTAINMENT RECOMMENDATIONS 

BSL-2 practices, containment equipment and facilities are 

recommended for activities involving blood- contaminated 

clinical specimens, body fluids and tissues.HTLV-1 and HTLV- 

2 should also be handled at this level. Activities such as 

producing research-laboratory- scale quantities of HIV or SIV, 

manipulating concentrated virus preparations and conducting 

procedures that may produce droplets or aerosols, are 

performed in a BSL-2 facility, using BSL-3 practices. Activities 

involving large-scale volumes or preparation of concentrated 

HIV or SIV are conducted at BSL-3. ABSL-2 is appropriate for 

NHP and other animals infected with HIV or SIV. Human serum 

from any source that is used as a control or reviruses in a test 

procedure should be handled at BSL-2. 

 
Chikungunya virus 

SYNONYM OR   CROSS   REFERENCE:   Epidemic 

polyarthritis and rash, Chikungunya fever, CHIK 

CHARACTERISTICS: Togaviridae (formerly group A 

arboviruses), genus Alphavirus; spherical, envelopedvirions 60 

nm in diameter, single-stranded, positive-sense RNA genome 

 
 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Self-limiting febrile viral disease; 

characterized by arthralgia or arthritis typically in the knee, 

ankle and small joints of the extremities, high fever,followed by 

a maculopapular rash; buccal and palatal enanthema can occur; 

nausea and vomiting may occur; mild hemorrhaging may be 

present especially in children; inapperent infections are 

common, immunity is longlasting 

EPIDEMIOLOGY: Found in Africa, India, south eastAsia 

and the Philippines 

HOST RANGE: Humans, primates, other mammals,birds 

INFECTIOUS DOSE: Not known 

MODE OF TRANSMISSION: By bite of an infective 

mosquito 

INCUBATION PERIOD: Usually 1-12 days 

COMMUNICABILITY: No evidence of person-to-person 

transmission (some reports? In resent Epidemic) 

SECTION III - DISSEMINATION 

RESERVOIR: Most likely primates 

ZOONOSIS: Probable - most likely from primates which 

generate high viremia but manifest no disease VECTORS: 

Mosquitoes - Aedes spp. Ae. aegypti, Ae. africanus 

Mansoni spp. 

 
SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: No antiviral available todate 

SUSCEPTIBILITY TO DISINFECTANTS: Sensitive to 

70% ethanol, 1% sodium hypochlorite, 2% glutaraldehyde, 

Sensitive to lipid solvents 

PHYSICAL INACTIVATION: Inactivated by moist, dry 

heat > 58oC; Sensitive to drying 

SURVIVAL OUTSIDE HOST: Unknown, less than one 

day in culture medium at 37oC 

 
SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms; confirm by 

serological analysis and viral isolation in mice or tissue 

culture 

FIRST AID/TREATMENT: Mainly supportive therapy 

IMMUNIZATION: None available to date 

PROPHYLAXIS: None available 

 
SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: At least 

39 reported cases 

SOURCES/SPECIMENS: Blood 

PRIMARY HAZARDS: Accidental parenteral 

inoculation, aerosols 

SPECIAL HAZARDS: None 

 
SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices and containment equipment for all activities 

involving the virus and potentially infectious body fluidsor 

tissues 

PROTECTIVE CLOTHING: Laboratory coat; gloves 

when skin contact with infectious materials is unavoidable 

OTHER PRECAUTIONS: Frequent hand washing 
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SECTION VIII - HANDLING INFORMATION COMMUNICABILITY: During the acute phase of the 

SPILLS: Allow aerosols to settle; wearing protective clothing disease and probably longer  as virus can be isolated in 

gently cover the spill with absorbent paper towel and apply 1% feces for weeks after disease 

sodium hypochlorite starting at theperimeter and working towards 

the center; allow sufficient contact time (30 min) before clean up 
SECTION III - DISSEMINATION 

DISPOSAL: Decontaminate all wastes before disposal; steam 
RESERVOIR: Humans ZOONOSIS: None 

sterilization, chemical disinfection, incineration 

STORAGE: In sealed containers that are appropriatelylabeled 

 
 

Coxsackievirus 

SYNONYM OR CROSS REFERENCE: Enterovirus, 

devil's grip, enteroviral vesicular pharyngitis(herpangina), 

enteroviral vesicular stomatitis withexanthem (Hand, foot 

and mouth disease), enterovirallymphonodular pharyngitis 

(acute lymphonodular pharyngitis), Bornholm disease, 

epidemic myalgia 

CHARACTERISTICS: Positive sense, linear, single-stranded 

RNA, naked icosahedral virion 20-30 nm indiameter, 

Picornavirus, two groups: A (24 serotypes) andB (16 serotypes) 

 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Both groups are associated withmany 

diseases; vesicular pharyngitis characterized by anabrupt onset 

of fever, sore throat, anorexia, disphagia,vomiting and small, 

discrete vesicular lesions in the oralregions, most frequent in 

children and usually self-limited; vesicular stomatitis differs 

from vesicularpharyngitis by the more diffuse lesions in the oral 

region;acute lymphonodular pharyngitis is characterized by 

firm, raised lesions, surrounded by a zone of erythema;Group 

A viruses are associated with aseptic meningitis,colds, acute 

hemorrhagic conjunctivitis and acutemyocardiopathies and 

group B are associated with acutemyocarditis and a polio-like 

paralysis 

EPIDEMIOLOGY: Worldwide; occurs frequently insummer 

and fall; most common in children under 10years; frequently 

occurs in outbreaks in daycare andnurseries 

HOST RANGE: Humans 

INFECTIOUS DOSE: Less than 18 infectious units by 

inhalation (Coxsackie A21) 

MODE OF TRANSMISSION: Direct contact with nasal and 

throat secretions from an infected person, fecal-oral route, 

inhalation of infected aerosols 

INCUBATION PERIOD: Usually 3-5 days 

VECTORS: None 

 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: No specific antiviral 

SUSCEPTIBILITY TO DISINFECTANTS: Resistant to 

many disinfectants: 70% ethanol, 5% lysol,  1% sodium 

hypochlorite; inactivated rapidly by 3% formaldehyde or 

0.1 N HC1 

PHYSICAL INACTIVATION: Relatively stable: pH2.3- 

9.4 for 1 day, 56-60°C for 30 min 

SURVIVAL OUTSIDE HOST: Survives in stool for 

weeks at room temperature 

 
SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms; confirm by 

serology or virus isolation from lesions or nasopharyngeal 

and fecal specimens 

FIRST AID/TREATMENT: No specific treatment 

IMMUNIZATION: None available PROPHYLAXIS: 

None available 

 
SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: Twenty- 

seven cases were documented up to 1988 (Can we justsay 

YES instead of giving data?) 

SOURCES/SPECIMENS: Throat swabs, rectal swabs, 

stools, and in aseptic meningitis, cerebrospinal fluids 

PRIMARY HAZARDS: Ingestion and inhalation of 

infected aerosols 

SPECIAL HAZARDS: None 

 
SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices, containment equipment and facilities for all 

activities involving known or potentially infectious 

materials 

PROTECTIVE CLOTHING: Laboratory coat; gloves 

when skin contact with infectious materials is unavoidable 

and when working with animals 
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OTHER PRECAUTIONS: Maintain proper personal hygiene and COMMUNICABILITY: Not directly transmitted from 

frequent handwashing; general needle safety precaution important - person-to-person; patient infectious for mosquitoes from 

do not bend, break or recap needles; dispose directly into puncture- shortly before to the end of the febrile period, usually 3 to 5 

proof container 

SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wearing protectiveclothing, 

gently cover spill with absorbent paper toweland apply 3% 

formaldehyde or 1% sodium hypochlorite,starting at perimeter 

and working towards the centre;allow sufficient time (1 hour) 

before clean up DISPOSAL: Decontaminate all wastes before 

disposal;steam sterilization, chemical disinfection, incineration 

STORAGE: In sealed containers that are appropriately 

labeled 

 
Dengue fever virus (DEN 1, DEN 2, DEN 3, DEN 4) 

SYNONYM OR CROSS REFERENCE: Dengue fever, 

break bone fever, Dengue hemorrhagic fever (DHF),Dengue 

shock syndrome (DSS) 

CHARACTERISTICS: Spherical enveloped virion 40- 50 nm 

in diameter; single-stranded, positive sense RNA genome 

surrounded by an icosahedral nucleo capsid; Flaviridae 

(Flavivirus) 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: An acute febrile disease characterized by 

the sudden onset of fever for 3 to 5 days, with an intense 

headache, myalgia, arthralgia, retro- orbital pain, anorexia and 

rash, symptoms are usually self-limiting; dengue hemorrhagic 

fever, a more severe manifestation on second exposure is 

characterized by abnormal vascular permeability, hypovolemia 

and abnormal clotting mechanisms; fatality as high as 40- 50% 

EPIDEMIOLOGY: Endemic in most regions of the tropics 

(Asia, India, Caribbean, Africa, Central and South America, and 

Mexico); maintained mostly by a human- mosquito-human 

cycle; non-human primate infection common in West Africa 

HOST RANGE: Humans, mosquitoes (as a vector, Aedesspp., 

Stegomyia spp.) and non-human primates 

INFECTIOUS DOSE: Not known 

MODE OF TRANSMISSION: By bite of infectious 

mosquitoes mainly Aedes aegypti; most bites occur during the 

2 hours after sunrise and several hours before sunset: vertical 

transmission (infected progeny) does occur, however it is 

relatively low 

INCUBATION PERIOD: From 3 to 14 days; usually 4 

to 7 days 

days: mosquitoes infectious 8 to 12 days after blood meal 

and remains so for life 

 

SECTION III - DISSEMINATION 

RESERVOIR:   Humans, mosquitoes (transovarial 

transmission - extremely high levels of infectious 

particles in salivary glands); monkey-mosquito cycles 

common in West Africa and Southeast Asia 

ZOONOSIS: None 

VECTORS: Mosquitoes (Aedes aegypti and other Aedes 

spp.): eggs of A. aeypti can withstand long periods of 

dessication, up to 1 year 

 
SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: No specific anti-virals 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to common disinfectants; 70% ethanol, 1% sodium 

hypochlorite, 2% glutaraldehyde 

PHYSICAL INACTIVATION: Sensitive to heat: low pH 

inactivates dengue virus 

SURVIVAL OUTSIDE HOST: Virus stable in driedblood 

and exudates up to several days at roomtemperature 

 
SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms; confirm 

serologically and by isolating virus 

FIRST AID/TREATMENT: No specific treatment, 

however no salicylates and maintain adequate hydration 

IMMUNIZATION: None available 

PROPHYLAXIS: None available 

 
SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: 11 cases 

reported up to 1988; one case resulted from splashing 

infectious material in the face SOURCES/SPECIMENS: 

Blood, CSF, tissues, infectedmosquitoes 

PRIMARY   HAZARDS: Accidental parenteral 

inoculation; contact with broken skin or mucous 

membrane; aerosols are an uncommon route oflaboratory 

infections but may be a potential source 

SPECIAL HAZARDS: Bite of infected mosquitoes SECTION 
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VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2practices 

and containment facilities for all activities involving the virus, 

manipulation of known or potentiallyinfectious tissues and 

infectious vectors 

PROTECTIVE CLOTHING: Laboratory coat; gloves when 

skin contact with infectious materials is unavoidable 

OTHER PRECAUTIONS: General needle precautions are 

important; do not bend, recap or break needles; discard used 

needles directly to puncture-proofcontainers 

 
SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wearing protective 

clothing gently cover the spill with absorbent paper toweland 

apply 1% sodium hypochlorite starting at theperimeter and 

working towards the centre; allowsufficient contact time (30 

min) before clean up 

DISPOSAL: Decontaminate all wastes before disposal;steam 

sterilization, chemical disinfection, incineration 

STORAGE: In sealed containers that are appropriately 

labeled 

 
Enterovirus 70 

SYNONYM OR CROSS REFERENCE: Enteroviral 

conjunctivitis, Acute hemorrhagic conjunctivitis, AHC, Apollo 

11 disease; EO-70 

CHARACTERISTICS: Single-stranded RNA, no envelope, 

30 nm diameter, icosahedral capsid, Picornaviridae 

 
SECTION II - HEALTH HAZARD 

PATHOGENICITY: Sudden onset of pain or thesensation of a 

foreign body in the eye; progresses rapidly;swollen eyelids, 

phobophobia, hyperemia of theconjunctivae, seromucous 

discharge, subconjunctival haemorrhages; 60-90% of cases 

have haemorrhages inboth eyes and vary in size, large 

haemorrhages resolvesin 7-12 days; rarely systemic and upper 

respiratoryinfection; fever and headache in 20% of cases; 

course ofinflammatory is 4-6 days; self-limiting and 

symptomsresolve in 1-2 weeks; very rarely polio-like paralysis 

EPIDEMIOLOGY: First seen in Ghana and Indonesia 

(1970); pandemic in 1980-82 with spread to tropicalareas of 

Asia, Africa, Central and South America, Pacificand parts of 

Florida and Mexico; small outbreaks inEurope associated 

with eye clinics; cases among refugeesin North America and 

travelers returning to NorthAmerica 

HOST RANGE: Humans 

INFECTIOUS DOSE: Not known 

MODE OF TRANSMISSION: By direct or indirect 

contact with discharge from infected eyes; person-to- 

person transmission with high attack rates in families; large 

epidemics associated with overcrowding and low standards 

of hygiene 

INCUBATION PERIOD: Twelve hours to 3 days 

COMMUNICABILITY: Unknown, however, at least 4 

days after on set and assumed to be communicable for the 

period of active disease, usually about 1-week 

 
SECTION III - DISSEMINATION 

RESERVOIR: Humans 

ZOONOS1S: Virus is possibly a variant of some animal 

viruses 

VECTORS: None 

 
 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: Not applicable 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to 1% sodium hypochlorite, glutaraldehyde, formaldehyde; 

some non-lipid viruses are only moderately susceptible to 

70% ethanol 

PHYSICAL INACTIVATION: Inactivated by heat (50- 

60° C for at least 30 min) 

SURVIVAL OUTSIDE HOST: Stable in liquid 

environments, survives for many weeks in water, body 

fluids and sewage; survives well on surfaces and fomites; 

-70° C infectivity remains for many years, -4° C weeks 

 
 

SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms; confirm 

serologically; reverse- transcription PCR (RT-PCR) 

FIRST AID/TREATMENT: Eye flushing 

IMMUNIZATION: None 

PROPHYLAXIS: None 

 
SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: 

Documented cases in Japanese lab workers 

SOURCES/SPECIMENS: Conjunctival swabs and 

scrapings 
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PRIMARY HAZARDS: Indirect contact of mucousmembranecsare centres; where environmentalsanitation is poor 

with infected materials 

SPECIAL HAZARDS: Touching eyes with infectedhands 

 
SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices, containment equipment and facilities for activities 

with infected materials and cultures (BSL 4 forus?) 

PROTECTIVE CLOTHING: Laboratory coat; gloves when 

direct contact with infectious materials is unavoidable; gloves 

and gown (tight wrists and ties in back) when conducting 

procedures in the biosafety cabinet 

OTHER PRECAUTIONS: Wash hands thoroughly with an 

antiseptic soap 

 
SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wear protective clothing: 

gently cover spill with paper towel and apply 3% formalin or 

2% glutaraldehyde, starting at perimeter and working towards 

the centre; allow sufficient contact time (30 min) before clean 

up 

DISPOSAL: Decontaminate before disposal; steam 

sterilization, incineration, chemical disinfection STORAGE: In 

sealed containers that are appropriatelylabeled 

 
Hepatitis A virus 

SYNONYM OR CROSS REFERENCE: Infectious 

hepatitis, epidemic hepatitis, epidemic jaundice,catarrhal 

jaundice, type A viral hepatitis, HAV, VHA,HA, MS-1 

hepatitis, Botkins disease, infectious icterus 

CHARACTERISTIC: Positive single-stranded RNA, no 

envelope, 27-30 nm diameter, Picornaviridae,Hepatovirus; can 

be cultured in cell culture 

 
 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Many infections are asymptomatic; 

abrupt onset with fever, malaise, anorexia, nausea and 

abdominal discomfort, followed within a few days by 

jaundice; mild illness (1-2 weeks) to severely disabling(6-9 

months period); convalescence is prolonged; lowcase fatality 

rate and rare deaths usually in older patients;prolonged, 

relapsing hepatitis for up to 1 year occurs in15% of cases; no 

chronic (long term) infections 

EPIDEMIOLOGY: Worldwide, sporadic and epidemic,cyclic 

recurrences; outbreaks in institutions, housingprojects, day- 

infection commonly occurs at an earlyage; slowly evolving 

epidemics in developed countries inschool-age children and 

young adults; asymptomatic; HAV infections accounts for 

20-25% of clinically apparent hepatitis cases worldwide 

HOST RANGE: Humans, marmosets (experimentally 

infected), chimpanzees, macaque monkeys, owl monkeys 

INFECTIOUS DOSE: Not known, however presumed to 

be in the range of 10-100 virus particles 

MODE OF TRANSMISSION: Person-to-person by 

faecal-oral route; ingestion of contaminated food (i.e., shell 

fish) and water; rare instances of transmission by blood 

transfusion from a donor in the incubation period; hands 

may play an important role in the direct as well as the 

indirect spread of HAV 

INCUBATION PERIOD: From 10-50 days, depending 

on dose; average 28-30 days 

COMMUNICABILITY: Transmission in humans shows 

maximum infectivity during the latter half of the incubation 

period, and continuing for a few days after onset of 

jaundice; most cases are usually non-infectious after the 

first week of jaundice; HAV is excreted in a highly 

concentrated form in the feces for a short period of time, 

reaches peak level the week or two before onset of 

symptoms; HAV has been detected up to 3 months after 

resolution of the symptoms 

 
SECTION III - DISSEMINATION 

RESERVOIR: Humans; rarely captive chimpanzees; less 

frequently, certain other non-human primates ZOONOSIS: 

Enzootic focus has been identified inMalaysia but there 

is no suggestion of transmission toman; hepatitis A virus 

has been linked to large diseaseoutbreaks caused by 

shellfish - transmitted virus 

VECTORS: None 

 

 
SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: Not affected by antibiotics 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to 1% sodium hypochlorite, 2% glutaraldehyde, 

formaldehyde; some non-lipid viruses are only moderately 

susceptible to 70% ethanol 

PHYSICAL INACTIVATION: HAV is partially resistant to 

heat, still infectious after 10 - 12 hrs at 60° C; inactivation of 
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HAV suspended in buffered saline occurs after 4 minutes at 70° C personal hygiene and thorough washing of hands 

and immediately at 85° C and isinactivated by radiation; resistant to SECTION VIII - HANDLING INFORMATION 

lip solvents; stable under extremes of pH (pH 3 - gastric acidity) 

SURVIVAL OUTSIDE HOST: Survives in water and sewage 

for long periods, fragile in vitro, survival on fomites is > 7 days 

at low room humidify and 5° C stable under extremes of pH; 

HAV at 4° C, infectivity is reduced 0.5 log10 after 6 weeks, no 

significant loss of antigenicity of samples after being stored at - 

70° C for >6 months 

 

SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms; confirmation 

serologically, RIA, ELISA 

FIRST AID/TREATMENT: Rest 

IMMUNIZATION: Vaccine for active immunization is 

available and recommended especially for travelers to high risk 

areas 

PROPHYLAXIS: Immunization for travelers toendemic areas 

and IG for close contacts of a case, day- care workers, IG can 

be given before or within 2 weeks after coming in contact with 

HAV 

 
SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: Low risk 

for laboratory personnel but a documented hazard in animal 

handlers and others working with infected chimpanzees 

SOURCES/SPECIMENS: Feces of infected humans and 

chimpanzees 

PRIMARY HAZARDS: Ingestion of feces, stool suspensions, 

food contaminated with faecal material or by food handler 

infected with HVA and other contaminated materials, 

importance of aerosol exposure has not been demonstrated 

SPECIAL HAZARDS: None 

 

SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices and containment for activities with infected 

materials; Animal Biosafety level 2 for activities using 

naturally or experimentally infected chimpanzees 

PROTECTIVE CLOTHING:  Laboratory coat; gloves when 

SPILLS: Allow aerosols to settle, wearing protective 

clothing, gently cover spill with paper towel and apply 1% 

sodium hypochlorite, starting at perimeter and working 

towards the centre; allow sufficient contact time (30 min) 

before clean up 

DISPOSAL: Decontaminate before disposal; steam 

sterilization, incineration, chemical disinfection 

STORAGE: In sealed containers that are appropriately 

labeled 

 
Hepatitis B virus 

SYNONYM   OR    CROSS REFERENCE: Serum 

hepatitis, type B hepatitis, homologous serum jaundice, 

Australia antigen hepatitis, HBV, viral hepatitis B, HB 

CHARACTERISTICS: Partially double-stranded DNA,42- 

47 nm diameter, enveloped, Hepadnaviridae;lipoprotein 

coat contains the HBsAg 

 
 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Two major forms: asymptomatic 

infection and symptomatic hepatitis; onset is insidious 

with anorexia, vague abdominal discomfort, nausea and 

vomiting, sometimes arthralgias and rash, often 

progressing to jaundice; fever may be absent or mild; 

severity ranges from inapparent cases to fatal acutehepatic 

necrosis, or becomes chronically infected; lowshort term 

case fatality rate in hospitalized patients; longterm case 

fatality rate is 2-3% due to cancer or cirrhosisof the liver; 

95% of adult infections are self-limited 

EPIDEMIOLOGY: Worldwide; endemic with little 

seasonal variation; commonly in young adults in North 

America and in infancy or childhood in Africa and Asia; 

antigen carrier rate in North America is under 1% for the 

general population and 10-15% in Asia; common in high 

risk groups - drug abusers, persons in the health care field 

exposed to blood or serous fluids, sexually promiscuous 

individuals 

direct contact with infectious materials isunavoidable; gloves HOST RANGE:   Humans   (chimpanzees   are   susceptible) 

and gown for work in biosafetycabinet INFECTIOUS DOSE: Not known, however, 1 mL of infected 

OTHER PRECAUTIONS: Animal care personnel blood may contain from 102-109 HBV particles MODE OF 

should wear gloves and take other appropriate TRANSMISSION: Percutaneous or permucosal exposure to 

precautions to avoid possible faecal-oral exposure; good infectious body fluids (blood, blood products, cerebral spinal 
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fluid, serum-derived fluids, saliva, semen, vaginal fluids, unfiixnefdections 

tissues and organs), indirect contact with contaminated items in the IMMUNIZATION: Inactivated vaccine  is available 

laboratory; commonly spread by contaminated needles, 

syringes and other IV equipment; contamination ofwounds or 

lacerations; exposure of mucous membranes;sexual contact, 

household contact, perinatal transmissionfrom mother to infant, 

nosocomial exposure 

INCUBATION PERIOD: Usually 24-180 days; average60-90 

days; HBsAg can appear in 2 weeks or rarely, 6-9months, 

depending on dose, mode of transmission andhost factors 

COMMUNICABILITY: Blood can be infective weeks before 

onset of symptoms; remains infective through clinical and 

chronic carrier states; infectivity of chronically infected 

individuals varies from highly infectious to sparingly 

infectious; sera of infected individuals may contain as many as 

1010 infectiousvirons per mL 

 
SECTION III - DISSEMINATION 

RESERVOIR: Humans, chimpanzees are susceptible, but an 

animal reservoir in nature has not been recognized 

ZOONOSIS: None 

VECTORS: None 

 
 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: No specific antivirals 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to many disinfectants; 1% sodium hypochlorite, 70% 

ethanol, 2% alkalinized glutaraldehyde, formaldehyde 

PHYSICAL INACTIVATION: Stable at 37°C for 60 

minutes and 56° C for 30 minutes but not at temperaturesabove 

60°C; stable at pH 2.4 for up to 6 hours (some infectivity is 

lost); HBsAg not destroyed by UV of bloodproducts; stable for 

years at -70° C 

SURVIVAL OUTSIDE HOST: Survives in dried blood for 

long periods (weeks), stable on environmental surfaces for a 

least 7 days at 25° C 

 
SECTION V - MEDICAL 

SURVEILLANCE: Testing of blood samples for thepresence 

of HBsAg, EIA, RIA, PCR 

and recommended for those of increased risk such as 

laboratory workers and other health care workers 

exposed to blood 

PROPHYLAXIS: Hepatitis B immunoglobulin 

(HBIG) 

SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: The 

most frequently occurring laboratory-associated 

infection; incidence in some categories of laboratory 

workers is 7 times greater that of the general 

population; 234 reported cases up to 1974 with one 

death (3921 total infections surveyed); 26 reported 

cases in UK laboratories from 1980-1987 

SOURCES/SPECIMENS: Blood and blood products, 

urine, semen, CSF, and saliva 

PRIMARY HAZARDS: Parenteral inoculation; droplet 

exposure of mucous membranes; contact exposure of 

broken skin 

SPECIAL HAZARDS: Needle stick with infected blood 

 
 

SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices and containment for activities utilizing infectious 

body fluids and tissues; biosafety level 3 primary 

containment and personnel precautions for activities with 

high potential for droplet or aerosol production and high 

production quantities or concentrations; animal biosafety 

level 2 for work with non-human primates 

PROTECTIVE CLOTHING: Laboratory coat; gloves 

when skin contact is unavoidable and when working with 

animals; wrap-around gown and gloves for work in 

biosafety cabinet 

OTHER PRECAUTIONS: General needle safety 

precautions important - do not bend, break or recap 

needles; dispose directly into puncture-proof container, 

universal precaution for blood, blood products orspecimens 

containing or contaminated with blood 

 
SECTION VIII - HANDLING INFORMATION 

FIRST AID/TREATMENT: Alpha interferon licensed for SPILLS: Allow aerosols to settle; wearing protective clothing, 

treatment of chronic infection. About 30% effective in gently cover spill with absorbent paper towel and apply 1% 

elimination of "e" antigenemia; Lavivudine (reverse sodium hypochlorite, starting at perimeter and working towards 

transcriptase inhibitor) is being investigated for chronic the centre; allow sufficient contacttime (30 min) before clean up 
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DISPOSAL: Decontaminate before disposal; steamsterilization,injecting drug users; risk of HCV transmission byhousehold 

chemical disinfection, incineration STORAGE: In sealed 

containers that are appropriatelylabeled 

 
Hepatitis C virus 

contact and sexual activity has not been well defined, but 

efficiency of transmission via these routes appears to be 

low; vertical transmission appears to be uncommon, 

however risk of transmission may increase when the mother 

SYNONYM   OR    CROSS    REFERENCE:    Parenterally is co-infected with HIV; in over 40%  of cases, the risk 

transmitted non-A,   non-B   hepatitis,   Non-B   transfusion- factor(s) for HCV transmission cannot be identified 

associated hepatitis, Post-transfusion non-A, non-B hepatitis 

(PT-NANB), HCV 

CHARACTERISTICS: Single stranded, small, positivesense 

RNA, enveloped, 50 nm diameter, Flaviviridae 

 
SECTION II - HEALTH HAZARD 

PATHOGENICITY: Onset is insidious, with anorexia,vague 

abdominal discomfort, nausea and vomiting,progressing to 

jaundice (less frequently than hepatitis B);severity ranges from 

unapparent cases in approximately90% of infections to rare 

fulminating, fatal cases; chronicliver disease with fluctuating or 

persistently elevatedliver enzymes is common, occurring after 

50%-80% ofHCV infections in adults; of those with chronic 

liverdisease, 30%-60% may develop chronic active hepatitis 

and 5%-20% may develop cirrhosis; chronic infection isoften 

not symptomatic; there appears to be an associationbetween 

HCV infection and hepatocellular carcinoma, ofthese 

chronically infected persons, approximately 50%will develop 

cirrhosis or cancer of the liver 

EPIDEMIOLOGY: HCV has been found in every part ofthe 

world where it has been sought; the virus isparenterally 

transmitted; in the United States, HCVaccounts for about 20% 

of acute viral hepatitis cases, ofwhich less than 5% are 

associated with blood transfusion;prevalence of anti-HCV is 

highest in injecting drug usersand hemophilia patients (70%- 

90%), moderate inhemodialysis patients (10%-20%), low in 

heterosexualswith multiple sex partners, homosexual men, 

health careworkers and family contacts of HCV-infected 

persons(1%-5%), and lowest in volunteer blood donors 

(0.3%-0.5%); major cause of parenterally transmitted non A, 

non B hepatitis 

HOST RANGE: Humans; has been experimentally 

transmitted to chimpanzees 

INFECTIOUS DOSE: Not known 

MODE OF TRANSMISSION: Percutaneous exposure to 

contaminated blood (102 - 103 infectious particles / mL of 

blood) and plasma derivatives; contaminated needles and 

syringes are important vehicles of spread, especially among 

INCUBATION PERIOD: Ranges from 2 weeks to 6 

months; most commonly 7 - 10 weeks; chronic infection 

may persist for up to 20 years before onset of cirrhosis or 

heptoma 

COMMUNICABILITY: From one or more weeks before 

onset of first symptoms; may persist in most persons 

indefinitely 

 
SECTION III - DISSEMINATION 

RESERVOIR: Humans. Other reservoirs are unknown in 

the current literature 

ZOONOSIS: Not known 

VECTORS: Not known 

 
 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: No specific antivirals 

SUSCEPTIBILITY TO DISINFECTANTS: The data 

available in the current literature on the susceptibility of 

HCV to disinfectants are limited. Therefore, because HCV 

is an enveloped virus, general disinfection measures against 

hepatitis B virus are applicable to HCV (1% sodium 

hypochlorite, 70% ethanol, 2% glutaraldehyde, 

formaldehyde). 

PHYSICAL INACTIVATION: The data available in the 

current literature on the susceptibility of HCV to physical 

inactivation are limited. Again, because HCV is an 

enveloped virus, general inactivation measures against 

hepatitis B virus are applicable to HCV (stable at 37°C for 

60 min but not at temperatures above 60°C; stable at pH 2.4 

for up to 6 hours). May not be inactivated by UV. 

SURVIVAL OUTSIDE HOST: Not known. Suspected to 

be similar to hepatitis B virus (survives in dried blood for 

long periods-weeks) 

 
SECTION V - MEDICAL 

SURVEILLANCE: Testing of blood samples for elevated 

liver enzyme levels, anti-HCV or direct viral RNA detection 

by PCR amplification 
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FIRST  AID/TREATMENT:  Interferon  alpha  has  been  showfnortHo BV)before clean-up 

have an overall beneficial effect in about 25% of chronic hepatitisDISPOSAL: Decontaminate before disposal; steam 

cases; a combined treatment of ribavirin-interferon alpha has beensterilization, chemical disinfection, incineration 

reported to be equally effective or better than alpha interferon aloneSTORAGE: In sealed containers that are properly labeled 

for treatment of chronic hepatitis 

IMMUNIZATION: Applicability of immunization not 

known; repeated infections with HCV have beendemonstrated 

in an experimental chimpanzee model PROPHYLAXIS: None 

available 

 

SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: Medical 

personnel have slightly higher antibody prevalence to HCV 

than the general population; therefore, health care workers 

handling blood are at higher risk to HCV infection, however, 

not to the same degree as HBVinfection 

SOURCES/SPECIMENS: Blood and blood products. 

Transmission through sexual and casual contact is not well 

documented 

PRIMARY HAZARDS: Parenteral inoculation of blood and 

plasma products. However, over half of HCV infections in the 

United States are due to factors other than percutaneous 

exposure to HCV. These other factorsare yet unknown 

SPECIAL HAZARDS: Needle stick with infected blood 

 
SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Containment 

level 2 practices for activities utilizing infectious body fluids 

and tissues; Containment level 3 and personnel precautions for 

activities with high potential for droplet or aerosol production 

and high production quantities or concentrations; Animal 

Pathogen containment level 2 for work with non-human 

primates 

PROTECTIVE CLOTHING: Laboratory coat; gloves when 

skin contact is unavoidable and when working with animals; 

wrap-around gown and gloves for work in biosafety cabinet 

OTHER PRECAUTIONS: General needle safety precautions 

important - do not bend, break or recapneedles; dispose directly 

into puncture-proof container; universal precautions for blood 

 

SECTION VIII - HANDLING INFORMATION 

Hepatitis D 

SYNONYM OR CROSS REFERENCE: Viral hepatitis D, 

delta hepatitis, delta agent hepatitis, delta-associated hepatitis, 

HDV 

CHARACTERISTICS: Defective 35- 43 nm diameter virus 

consisting of a coat of HBsAg and a unique internal antigen 

(delta antigen); within the delta antigen is a single-stranded 

RNA in either circular or linear conformation; HDV requires 

co-infection with HBV for HDV viral replication 

 
SECTION II - HEALTH HAZARD 

PATHOGENICITY: Two major types of HDV infections 

noted: simultaneous HDV and HBV infections or HDV 

superinfection in chronic HBV patients; simultaneous HDV 

and HBV infections are clinically indistinguishable from 

acute hepatitis A or B; fulminant hepatitis is more common 

than with HBV alone; HDV superinfection in HBV 

individuals suffer relapse of jaundice and most develop 

chronic cirrhosis, epidemics have occurred and resulted in 

rapidly progressive liver disease, with 20% mortality 

EPIDEMIOLOGY: Worldwide: highest prevalence inItaly, 

Middle East, Africa and South America; inMediterranean 

countries, infections are endemic inpersons with HBV, and 

are mostly transmitted byintimate contact; non-endemic 

areas, infections areconfined to individuals that are 

exposed to blood andblood products, mostly drug addicts 

and hemophiliacs 

HOST RANGE: Humans; experimental infection in 

chimpanzees and woodchuck 

INFECTIOUS DOSE: Not known 

MODE OF TRANSMISSION: Percutaneous spread, 

needles, injecting: exposure to blood and serous body fluids, 

contaminated needles, syringes and plasmaderivatives; sexual 

transmission: person-to-person contact 

INCUBATION PERIOD: Varies from 2 to 12 weeks or 

months depending on size of inoculums; shorter in HBV 

carrier individuals 

SPILLS: Allow aerosols to settle; wearing protective clothing, COMMUNICABILITY: Blood is potentially infectious 

gently cover spill with absorbent paper towel and apply 1% sodium during all phases of the active HDV infection; peak 

hypochlorite (effective for HBV), starting at perimeter and working infectivity mostly prior to the onset of acute illness 

towards the centre; allow sufficient contact time (30 min-effective 
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SECTION III - DISSEMINATION 

RESERVOIR: Humans; infection experimentally transmitted 

to HBV infected chimpanzees and woodchucks 

ZOONOSIS: Not known 

VECTORS: None 

 
 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: No specific antiviral availableto 

date 

SUSCEPTIBILITY TO DISINFECTANTS: Sensitive to 

1% sodium hypochlorite, 2% glutaraldehyde PHYSICAL 

INACTIVATION: Sensitive to heat 

 

SURVIVAL OUTSIDE HOST: Survives for longperiods 

in blood or blood products 

 
 

SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms; confirm by 

serological analysis or nucleic hybridization for presenceof viral 

RNA, RIA or EIA, reverse transcriptase PCR 

FIRST AID/TREATMENT: No specific treatment 

IMMUNIZATION: HBV vaccine protects against HBV 

infection and presumable coinfection with HBV-HDV; 

however, neither HBV vaccine nor HBIG will preventHDV 

infection among persons with chronic HBV PROPHYLAXIS: 

None available 

 
 

SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: None 

reported to date 

SOURCES/SPECIMENS: Blood and blood products,urine, 

semen, CSF 

SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wearing protective 

clothing, gently cover spill with absorbent paper towel 

and apply 1% sodium hypochlorite, starting at the 

perimeter and working towards the centre; allowsufficient 

contact time (30 mins) before clean up 

DISPOSAL: Decontaminate before disposal; steam 

sterilization, chemical disinfection, incineration 

STORAGE: In sealed containers that are appropriately 

labeled 

 
Hepatitis E virus 

SYNONYM   OR   CROSS    REFERENCE:    HEV, 

enterically transmitted non-A non-B hepatitis (ET- 

NANB), epidemic non-A non-B hepatitis, faecal-oralnon-A 

non-B hepatitis, A-like non A non B hepatitis 

CHARACTERISTICS: Single stranded positive sense 

RNA,    non-enveloped, 27-34 nm, resembling 

caliciviruses    and togaviruses  (rubella virus); 

serologically related smaller (27-30 nm) particles are 

often found in faeces; hepatitis E virus has been assignedto 

genus "hepatitis E like virus" 

 
 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Symptoms include jaundice, 

anorexia, hepatomegaly, abdominal pain and tenderness, 

nausea and vomiting and fever; mortality of HEV infection 

has been reported to be as high as 1%; however,in pregnant 

women, with each passing trimester the mortality rate may 

reach 20%; this is the most severe hepatitis in pregnancy of 

all of the recognized hepatitis viruses 

EPIDEMIOLOGY: Outbreaks and sporadic cases of HEV 

PRIMARY HAZARDS: Accidental parenteral inoculation; 
have occurred over a large geographic area, most  notably in 

droplet exposure of mucous membrane; contact exposure of 
regions with poor sanitation; there have been several food-borne 

broken skin 

SPECIAL HAZARDS: Sharps containing infected blood 

 
 

SECTION VII - RECOMMENDED PRECAUTIONS 

epidemics, but the majority of confirmed HEV infections have 

been associated with the consumption of fecally contaminated 

water; the attack rate is highest in young adults; in the USA, 

Canada and most other industrialized countries, HEV infections 

CONTAINMENT REQUIREMENTS: Biosafety level 2 
have been reported only from travellers returning from HEV- 

practices and containment facilities for all activities involving 
endemic areas; documented outbreaks have occurred in India, 

viruses, contaminated or potentially contaminated body fluids 
Burma (Myanmar), Iran, Bangladesh, Ethiopia, Bhutan,

 

or tissues 
Pakistan, Central Asian Republics of the former Soviet Union, 

PROTECTIVE CLOTHING: Laboratory coat and gloves 
Libya, Mexico, Algeria, Somalia, China and Indonesia; hepatitis 

OTHER PRECAUTIONS: None 
caused by HEV is clinically indistinguishable from hepatitis A 

disease 
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HOST RANGE: Humans, primates (infection of chimpanzees, 

macaques, African Green monkeys, marmosets, owl monkeys, 

and squirrel monkeys), pigs, rodents and domestic chickens 

INFECTIOUS DOSE: Unknown 

MODE OF TRANSMISSION: Faecal-oral route;ingestion 

of contaminated water (most commonlydocumented vehicle 

of transmission; person-to-persontransmission appears to be 

uncommon; secondaryhousehold cases are not common 

during outbreaks;potential exists for food-borne transmission 

INCUBATION PERIOD: Two to 9 weeks, mean 26-42days; 

resolution in all cases of HEV infection 

COMMUNICABILITY: Unknown; HEV has beendetected in 

stools 14 days after the onset of jaundice andapproximately 4 

weeks after oral ingestion ofcontaminated water and persists 

for about 2 weeks;maximal HEV shedding in feces occurs 

during theincubation period and during the early acute stage of 

thedisease 

SECTION III - DISSEMINATION 

RESERVOIR: Unknown; occurrence of sporadic cases may 

maintain transmission during interepidemic periods, but a non- 

human animal reservoir for HEV is possible but not known; 

recent studies suggest a reservoir may exist in domestic 

animals, including swine 

ZOONOSIS: Zoonotic spread of HEV is not known;HEV 

has been detected in swine, rats and chickens VECTORS: None 

 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: Unknown 

 

SUSCEPTIBILITY TO DISINFECTANTS: Unknown; 

basic measures for the disinfection of hepatitis A virus (1% 

sodium hypochlorite, glutaraldehyde, formaldehyde) 

PHYSICAL INACTIVATION: Unstable when stored at 

temperatures between -70° C and 8° C; stable in liquid 

nitrogen; basic measures for the physical inactivation of 

hepatitis A virus (susceptible to 56° C for at least 30 minutes 

and radiation); susceptible to 70° C after 4 minutes 

SURVIVAL OUTSIDE HOST: Unknown; likely similar to 

hepatitis A virus (survives in water and sewage for long 

periods); serum storage at -70° C, feces storage at - 120° C is 

preferred 

SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms; confirmation 

by serological and epidemiological characterization of the 

outbreak and by exclusion of hepatitis A and Bviruses. 

FIRST AID/TREATMENT: Rest 

IMMUNIZATION: None available PROPHYLAXIS: No 

specific treatment available 

SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: None 

reported 

SOURCES/SPECIMENS: Feces of infected humans, 

primates and pigs 

PRIMARY HAZARDS: Ingestion of feces, stool 

specimens and other contaminated materials; importanceof 

aerosol exposure has not been demonstrated SPECIAL 

HAZARDS: None 

 
SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Containment 

level 2 practices for activities with infected materials; 

animal pathogen containment level 2 for activities using 

naturally or experimentally infected animals 

PROTECTIVE CLOTHING: Laboratory coat; gloves 

when direct contact with infectious materials is 

unavoidable; gloves and gown for work in biosafetycabinet 

OTHER PRECAUTIONS: Animal care personnel 

should wear gloves and take other appropriate 

precautions to avoid possible faecal-oral exposure 

 
SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle, wearing protective 

clothing, gently cover spill with paper towel and apply 

appropriate disinfectant (the same disinfectant used for 

hepatitis A spills, 1% sodium hypochlorite, would be 

appropriate), starting at perimeter and working towards the 

centre; allow sufficient contact time (30 minutes) before 

clean up 

DISPOSAL: Decontaminate before disposal; steam 

sterilization, incineration, chemical disinfection 

STORAGE: In sealed containers that are appropriately 

labeled 
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Herpes simplex virus (HSV) 

SYNONYM OR CROSS REFERENCE: Herpesvirus 

type 1 (fever blister, cold sore), Herpesvirus type 2(genital 

herpes), Herpesvirus hominis, Alphaherpes viraldisease, HHV 1 

and HHV 2; human herpes virus CHARACTERISTICS: 

Herpesviridae, Alphavirinae,genus Simplexvirus; double- 

stranded linear DNA virus,icosahedral, lipid envelope, 110 - 

200 nm diameter, HSVtypes 1 and 2 can be differentiated 

immunologically 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Classic presentation of primaryHSV-1 

is herpes gingivostomatitis - oral mucosa, HSV 1 

- primary infection usually mild (10% of cases can besevere) 

and in early childhood; reactivation of latentinfection results in 

fever blisters or cold sores, usually onthe face and lips which 

crust and heal within a few days,may be CNS involvement 

(meningoencephalitis), 70%mortality rate if left untreated; 

causes about 2% of acutepharyngotonsillitis; Classic 

presentation of a primaryHSV-2 infection is herpes genitalis, 

HSV 2 - genitalherpes, sexually transmitted, associated with 

asepticmeningitis, vaginal delivery can cause risk to newborn, 

encephalitis and death; HSV-1 and HSV-2, either mayinfect5 

te genital tract or oral muscosa 

EPIDEMIOLOGY: Worldwide; 50% - 90% of adults 

possess antibodies to HSV type 1; 20% - 30% of adultspossess 

antibodies to HSV type 2; prevalence is greaterin lower socio- 

economic groups and in sexuallypromiscuous individuals; 

85% of infections caused byHSV-2 are genital and 90% of 

HSV-1 infections are oral 

HOST RANGE: Humans 

INFECTIOUS DOSE: Not known 

MODE OF TRANSMISSION: Type 1 - contact with saliva of 

carriers, infection of hands of health care personnel ( ie dentist); 

Type 2 - usually by sexual contact; infected secretions from 

symptomatic or asymptomatic individuals 

INCUBATION PERIOD: HSV-1: 7-10 days; Primary 

genital HSV-2: 2 -12 days 

COMMUNICABILITY: Virus may be secreted in saliva for 

up to 7 weeks after recovery and from genital lesions for 7-12 

days: asymptomatic oral and genital infections, with transient 

viral shedding, are common; reactivation occurs repeatedly 

precipitated by over-exposure to sunlight, febrile, physical or 

emotional stress or foods and drugs, especially chemotherapy; 

HSV may be shed intermittently from mucosal sites for years, 

possible lifelong 

SECTION III - DISSEMINATION 

 

RESERVOIR: Humans 

ZOONOSIS: None 

VECTORS: None 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: Acyclovir, valcyclovir, 

famiclovir, and cidofovir, acyclovir remains an effective 

option and famiclovir and valcyclovir offer improved oral 

bioavailability; trial studies for several other anti- viral 

drugs are underway; trial studies for topical therapy are 

underway (ie idoxuridine) 

DRUG RESISTANCE: Acyclovir resistant HSV-1strains 

have been documented 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to common disinfectants - 1% sodium hypochlorite, iodine 

solutions containing ethanol, 70% ethanol, glutaraldehyde, 

formaldehyde 

PHYSICAL INACTIVATION: Temperature of greater 

than 56° C maintained for 20.5 hrs eliminates infectivity, 

readily inactivated by lipid solvents, exposure to pH of less 

than 4 

SURVIVAL OUTSIDE HOST: Does not survive forlong 

periods outside of host 

SECTION V - MEDICAL 

SURVEILLANCE: Monitor those receiving 

chemotherapy or pregnant women near term with a history 

of genital herpes; Serological testing and isolation of virus 

from lesions 

FIRST AID/TREATMENT: Acyclovir is best therapy for 

all clinical syndromes 

IMMUNIZATION: None 

PROPHYLAXIS: In selected circumstances in genital HSV 

SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: Not 

demonstrated cause of such infections, however HSV is 

frequently present in a variety of clinical materials 

SOURCES/SPECIMENS: Clinical materials and isolates 

of HSV 

PRIMARY HAZARDS: Ingestion; accidental parenteral 

inoculation; droplet exposure of the mucous membranesof 

the eyes, nose, or mouth; inhalation of concentrated 

aerosolized materials 



83 | Page 
 

SPECIAL HAZARDS: None 

SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices, containment equipment and facilities for activities 

utilizing known or potentially infectious clinical materials or 

cultures 

PROTECTIVE CLOTHING: Laboratory coat; gloves when 

direct contact with infectious materials is unavoidable 

OTHER PRECAUTIONS: Although there is no definitive 

evidence that infectious aerosols are a significant source of 

infections, avoid the generation of aerosols during the handling 

of clinical materials, isolates, or during the necropsy of 

animals; work in a biosafety cabinet 

 
SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wearing protective clothing, 

gently cover spill with paper towel and apply 1% sodium 

hypochlorite, starting at the perimeter and working towards the 

centre; allow sufficient contact time(30 min) before clean up 

DISPOSAL: Decontaminate before disposal; steam 

sterilization, chemical disinfection, incineration STORAGE: In 

sealed containers that are appropriatelylabeled 

 
Human coronavirus 

SYNONYM OR CROSS REFERENCE: Viral 

respiratory disease, viral gastroenteritis 

 

CHARACTERISTICS: Coronaviridae; first isolated in1965, 

spherical enveloped virion, 80-160 nm in diameter,crown-like in 

appearance, club-shaped peplomars,single-stranded, linear, 

non-segmented, positive-senseRNA genome; 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Usually produce an afebrile cold inadults, 

characterized by nasal discharge, and malaise; may exacerbate 

respiratory symptoms in asthmatic and chronic pulmonary 

disease patients; implicated in gastroenteritis; greater 

occurrence in children; maybe associated with pneumonia and 

pleural reactions, rarely manifests in neurological 

complications; immunity is serotype specific; antigenic 

heterogeneity allows for multiple symptomatic reinfections 

MODE OF TRANSMISSION: By inhalation of aerosols; 

respiratory transmission from person-to-person; indirectly 

through fomites 

INCUBATION PERIOD: From 2 to 5 days 

COMMUNICABILITY: Communicable during theacute 

and convalescent stages of the disease 

 

SECTION III - DISSEMINATION 

RESERVOIR: Humans 

ZOONOSIS: None 

VECTORS: None 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: No specific antivirals 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to 1% sodium hypochlorite, 2% glutaraldehyde 

PHYSICAL INACTIVATION: Sensitive to heat 

SURVIVAL OUTSIDE HOST: Survives up to 24 hours 

on metal surfaces at ambient conditions 

 
SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms; confirm by 

serological testing and viral isolation 

FIRST AID/TREATMENT: No specific therapy 

IMMUNIZATION: None available 

PROPHYLAXIS: None available 

 
SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: None 

reported to date 

SOURCES/SPECIMENS: Nasal discharges, respiratory 

secretions; stools 

PRIMARY HAZARDS: Droplet exposure of the mucous 

membranes of the eye, nose and/or mouth; inhalation of 

infectious aerosols; ingestion 

SECTION VII - RECOMMENDED PRECAUTIONS 

 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices, equipment and containment facilities for 

activities involving virus, infectious body tissues and fluids 

EPIDEMIOLOGY: Worldwide; major cause of respiratory disease PROTECTIVE CLOTHING: Laboratory coat; gloves 

between late fall and early winter; accounts for 10-30% of all colds 

HOST RANGE: Humans 

INFECTIOUS DOSE: Not known 

when skin contact with infectious materials is unavoidable 
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OTHER PRECAUTIONS: Good personal hygiene and 

frequent handwashing is important 

SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wearing protective clothing 

cover spill with absorbent paper towel and apply 1% sodium 

hypochlorite, starting at the perimeter and working towards the 

center; allow sufficient contact time(30 min) before clean up 

DISPOSAL: Decontaminate all wastes before disposal;steam 

sterilization, chemical disinfection, incineration STORAGE: In 

sealed containers that are appropriatelylabeled 

 
Human Immunodeficiency Virus 

SYNONYM OR CROSS REFERENCE: HIV, AIDS, 

Acquired Immune Deficiency Syndrome, HTLV III LAV 

CHARACTERISTICS: Retroviridae (Lentivirus); ss RNA, 

enveloped icosahedral nucleocapsid, glycoprotein envelope, 

reverse transcriptase 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Insidious onset with non-specific 

symptoms such as lymphadenopathy, anorexia, chronic 

diarrhea, weight loss, fever, and fatigue; opportunistic 

infections and malignant diseases without a known cause for 

immune deficiency 

EPIDEMIOLOGY: First reported in 1981; casesrecorded in 

Americas, Europe, Africa and many otherareas; patient 

categories - homosexually or bisexuallyactive men, drug 

abusers, Haitian/African emigrants,hemophiliacs, sexual 

partners of men and women in thesecategories, infants born to 

parents in this category 

HOST RANGE: Humans 

INFECTIOUS DOSE: Unknown 

MODE OF TRANSMISSION: Transmitted from person to 

person through direct exposure to infected body fluids (blood, 

semen) sexual contact, sharing unclean needles etc.; 

transplacental transfer can occur 

INCUBATlON PERIOD: Epidemiologic evidence suggests 

that duration from exposure to onset of symptoms has a 

minimum range from 6 months to morethan 7 years 

COMMUNICABILITY: Period of communicability extends 

from asymptomatic period through appearance of opportunistic 

diseases 

SECTION III – DISSEMINATION 

RESERVOIR: Humans 

ZOONOSIS: None 

VECTORS: None 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: Several reverse 

transscriptase and protease inhibitors now licensed 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to many disinfectants - 1% sodium hypochlorite, 2% 

glutaraldehyde, formaldehyde, ethanol 

PHYSICAL INACTIVATION: Effectiveness of 56·C - 

60·C heat in destroying HIV in serum not certain, however, 

heating small volumes of serum for 30 min at 56·C before 

serologic testing reduces residual infectivity to below 

detectable levels 

SURVIVAL OUTSIDE HOST: Drying in environment 

causes rapid (within several hours) 90-99% reduction in 

HIV concentration 

SECTION V - MEDICAL 

SURVEILLANCE: Serological monitoring for evidenceof 

HIV infection 

FIRST AID/TREATMENT: Specific measures for the 

opportunistic diseases that result from AIDS; "Cocktail" 

multidrug treatment for HIV 

IMMUNIZATION: None available 

PROPHYLAXIS: Experimental prophylaxis with 

AZT/DDI or other appropriate drug 

 
 

SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: 5 

reported laboratory acquired infections with HIV 

(splashing of infected materials, inapparent skin exposure, 

puncture wounds); 18 reported cases in healthcare workers 

worldwide 

SOURCES/SPECIMENS: Blood, semen, vaginal 

secretions, CSF, other specimens containing visible blood, 

unscreened or inadequately treated blood products 

PRIMARY HAZARDS: Direct contact with skin and 

mucous membranes of the eye, nose and mouth; accidental 

parenteral inoculation; ingestion; hazard of aerosols 

exposure unknown 

SPECIAL HAZARDS: Extreme care must be taken to 

avoid spilling and splashing infected materials - virus 

should be presumed in/on all equipment and devices 

coming in direct contact with infected materials 
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SECTION VII - RECOMMENDED 

PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices, containment equipment and facilities for activities 

involving clinical specimens and non-cultured procedures 

(primary containment devices may be indicated eg. biological 

safety cabinets) and for activitiesinvolving non-human primates 

and any animals experimentally infected or inoculated with 

HIV; Biosafety level 3 practices, containment equipment and 

facilities for all work culturing HIV 

PROTECTIVE CLOTHING: Gloves should be worn when 

handling potentially infectious specimens, cultures or tissues; 

laboratory coats, gowns or suitable protectiveclothing should be 

worn 

OTHER PRECAUTIONS: Keep hands away from the eyes, 

nose and mouth in order to avoid potential exposure of the 

mucous membranes; eye goggles or face shields may assist in 

accomplishing this objective 

SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wearing protective clothing, 

gently cover spill with paper towels and apply 1% sodium 

hypochlorite, starting at perimeter and working towards the 

centre; allow sufficient contact time(30 min) before clean up 

DISPOSAL: Decontaminate before disposal - steam 

sterilization, incineration, chemical disinfection 

STORAGE: In sealed containers that are appropriatelylabeled 

 
 

Human rotavirus 

SYNONYM OR CROSS REFERENCE: HRV, Sporadic 

viral gastroenteritis; severe viral gastroenteritis of infants and 

children; non-bacterial gastroenteritis of infancy, rotaviral 

enteritis 

CHARACTERISTICS: Reoviridae; double capsid shell, 

naked, icosahedral virion; 60-80 nm in diameter; double 

stranded RNA, linear, segmented genome; wheel-like 

appearance; seven major serogroups (A-G), humanstrains 

belong predominantly to strain A; large epidemicshave been 

reported in China with serogroup B 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Infects the mature villous epithelium of 

the small intestine; characterized by fever and vomiting, 

followed by a watery diarrhea; occasionally associated with 

severe dehydration and death in children; neurologic 

abnormalities ranging from 

aseptic meningitis to subdural haemorrhage related to 

electrolyte loss; infections in adults are subclinical; local 

and systemic immune responses are evoked; repeated 

infections tend to be less severe than the original infection 

EPIDEMIOLOGY: Worldwide; the single most important 

cause of gastroenteritis in children (95% of children 

worldwide are infected); peak of infection occurs between 

4 months and 3 years of age; adults are mostly 

asymptomatic; in temperate regions, infections are most 

frequent during the winter and early spring months; high 

incidence in day-care settings; major cause of nosocomial 

diarrhea of newborns and infants 

HOST RANGE: Humans; experimentally infected animals 

INFECTIOUS DOSE: Not known 

MODE OF TRANSMISSION: Fecal-oral route; person- 

to-person; contact with respiratory secretions, contaminated 

water, food or other surfaces; contact withfomites 

INCUBATION PERIOD: Usually 24 to 72 hours 

COMMUNICABILITY: Shed in feces during acute 

stages of the disease and up to 8 days after symptoms 

subside 

SECTION III - DISSEMINATION 

RESERVOIR: Humans; animal strains of rotavirus differ 

from those that infect humans 

ZOONOSIS: None 

VECTORS: None 

 
 

SECTION IV - VIABILITY 

DRUG SUSCEPTIBILITY: No specific antivirals 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to 95% ethanol, 2% formalin, 5% lysol, 2% sodium 

hypochlorite but requires prolonged exposure 

PHYSICAL INACTIVATION: Stable at acidic pH (3.0 

- 3.5); sensitive to heating above 50° C; stabilized by the 

addition of 2M magnesium sulfate 

SURVIVAL OUTSIDE HOST: Survives for months at 

4° C and 20° C 

SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms and for 

demonstration of rotavirus antigen in stools by EIA 

FIRST AID/TREATMENT: Supportive therapy to 

prevent dehydration, acidosis and shock, single oral dose of 

gamma globulin reduces duration of illness and virus 

shedding 
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IMMUNIZATION: FDA approved live virus vaccine, vomitingfollowed by nuchal rigidity, photophobia and objective 

tetravalent rhesus-based (Rotashield); not recommended for neurologic signs, stupor, disorientation, coma, tremors, 

infants due to correlation of vaccine use and intussusception convulsions in children, and paralysis of the upperextremities; 

(bowel obstruction) 

PROPHYLAXIS: None available 

SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: None 

reported to date 

SOURCES/SPECIMENS: Stools, rectal swab 

 

PRIMARY HAZARDS: Ingestion; droplet exposure ofthe 

mucous membranes; inhalation of infectious aerosols 

SPECIAL HAZARDS: None 

SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices and containment facilities for all activitiesinvolving 

virus and infectious body fluids and tissues 

PROTECTIVE CLOTHING: Laboratory coat; gloveswhen 

skin contact with infectious materials isunavoidable 

OTHER PRECAUTIONS: Frequent hand-washing and good 

hygiene 

SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wearing protective clothing 

gently cover spill with absorbent paper towel and apply 2% 

sodium hypochlorite to the spill starting at the perimeter and 

working towards the centre; wait 4 hours before clean up 

DISPOSAL: Decontaminate all wastes before disposal;steam 

sterilization, chemical disinfection, incineration 

STORAGE: In sealed containers that are appropriately 

labeled 

 
Japanese Encephalitis virus 

SYNONYM OR CROSS REFERENCE:   JE, JEV, 

Japanese B encephalitis (JBE), Arbovirus B, Mosquito- borne 

encephalitis virus 

CHARACTERISTICS: Single stranded, positive sense RNA, 

enveloped, 40-50 nm diameter, Family Flaviviridae (formerly 

Togaviridae); prototype member of Japanese encephalitis 

antigenic complex which also contains St. Louis encephalitis 

virus, Murray valley virus, and West Nile virus 

SECTION II - HEALTH HAZARD 

infants and elderly more likely to developsevere cases; fatality 

rate of 5-40%; 45-70% of severecases develop neuropsychiatric 

sequelae, parkinsonism,convulsive disorder, paralysis, mental 

retardation 

EPIDEMIOLOGY: JE in western Pacific islands from 

Japan to the Philippines and in many areas of Asia from 

Korea to Indonesia, China and India; cases occur in 

temperature latitudes in summer and early fall, and are 

limited to areas and years of high temperature and many 

mosquitoes 

HOST RANGE: Humans, birds, pigs, cattle, horses, batsand 

reptiles 

INFECTIOUS DOSE: Unknown 

MODE OF TRANSMISSION: By the bite of infective 

mosquitoes 

INCUBATION PERIOD: Usually 5-15 days 

COMMUNICABILITY: Not directly transmitted from 

person-to-person; virus is not usually demonstrable in theblood 

of human after onset of disease, but can be isolatedfrom the 

CNS fluid in 1/3 of acute cases; viremia in birdsusually lasts 

2-5 days; mosquitoes are infective for life;viremia in horses 

rarely present in high titer for longperiods 

SECTION III - DISSEMINATION 

RESERVOIR: Pigs and birds are the major amplifying hosts; 

humans, horses and cattle are uncommon sources of mosquito 

infection; virus possibly overwinters in birds, other animals, 

mosquitos; 

ZOONOSIS: Yes, from infected animals via mosquito bites; 

causes encephalitis in horses, spontaneous abortion and 

stillbirths in swine 

VECTORS: Culex spp. And Aedes spp. Most important 

vectors are: 

-Culex tritaeniorhynchus (major epidemic vector) 

-Culex vishnui complex -Culex gelidus (in the tropics) 

-Culex fuscocephalus -Culex annulus 

 

SECTION IV-VIABILITY 

DRUG SUSCEPTIBILITY: Unknown 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 
PATHOGENICITY: Acute inflammatory viral diseasesof short 

duration involving parts of the brain, spinal cordand meninges; ranges 
to disinfectants - 70% ethanol, 2% glutaraldehyde, 3-8 % 

formaldehyde, 1% sodium hypochlorite, iodine, phenol 
from febrile headache syndrome toacute encephalitis; severe infections 

iodophors and organic solvents/detergents 
are marked by acuteonset, headache, high fever, chills, nausea, and 
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PHYSICAL INACTIVATION: Inactivated by heat; 50% 

reduction in 10 min at 50o C, complete inactivation in 30min at 

56o C; sensitive to UV and gamma irradiation 

SURVIVAL OUTSIDE HOST: Survives for longperiods in 

mosquito eggs (virus can be maintainedoverwinter in eggs) 

 

SECTION V – MEDICAL SURVEILLANCE: Monitor for 

symptoms, serological studies (detection of immunoglobulin M 

and G antibodies) or isolation of virus from blood, CSF or other 

body fluid 

FIRST AID/TREATMENT: No specific treatment 

IMMUNIZATION: Formalin inactivated vaccine (JE-VAX) is 

licensed in Canada and recommended for thoseof increased 

incineration, chemical disinfection STORAGE: In sealed 

containers that are appropriatelylabeled and locked in a level 3 

facility 

 
Kyasanur Forest Disease virus 

SYNONYM OR CROSS   REFERENCE:   Kyasanur 

forest disease, tick-borne encephalitis virus group 

CHARACTERISTICS: Flaviviridae (formerly group B 

arboviruses); spherical, enveloped virion about 45 nm in 

diameter, single-stranded, positive sense RNA genome 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Sudden onset of fever and severe 

headache, followed by backpain, severe pain in the lower 
risk such as laboratory workers and travelers spending more than one month inendemic/epidemic areas during th 

and upper extremities and prostration; biphasic course of 
China. 

PROPHYLAXIS: Passively protect accidentally exposed 

laboratory workers by human or animal immune serum 

SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: 22 cases 

reported up to 1980 and no fatalities 

SOURCES/SPECIMENS: Blood, cerebrospinal fluid(CFS), 

other tissues (brain), infected arthropods PRIMARY 

HAZARDS: Direct contact with broken skinor mucous 

membranes, accidental parenteral inoculation,exposure of 

infectious aerosols 

SPECIAL HAZARDS: Bites or scratches from experimental 

animals, including arthropods (mosquitoes) 

SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 3 

practices, containment equipment, and facilities are 

recommended for all activities involving potentially infectious 

materials and infected tissue cultures, animals,or arthropods 

illness and fever; central nervous abnormalities develop 

after an afebrile period of 1-2 weeks; relative bradycardiais 

frequently present along with inflammation of the 

conjunctivae; a mild meningoencephalitis frequently 

occurs; a small proportion of patients develop coma or 

bronchopneumonia prior to death 

EPIDEMIOLOGY: Principally in the Shimoga and 

Kanara district of Karnataka, India; common in young 

adults exposed during the dry season in the forest 

HOST RANGE: Humans, shrews, monkeys 

INFECTIOUS DOSE: Not known 

MODE OF TRANSMISSION: By the bite of an infective 

tick (Haemaphysalis spinigera), especially nymphal ticks; 

direct transmission from rodent to human is possible 

INCUBATION PERIOD: Usually 3-8 days 

COMMUNICABILITY: Not directly transmitted from 

person-to-person; infective ticks remains so for life 

PROTECTIVE CLOTHING: Laboratory coat, gloves and gown SECTION III – DISSEMINATION 

(tie in back and tight wrists) must be worn when working with RESERVOIR: Rodents, shrews, monkeys 

infectious materials ZOONOSIS: Yes - disease can be acquired through 

OTHER PRECAUTIONS: Vaccination of personnel working rodents 

directly and regularly with the JE; important precautions concerning VECTORS: Nymphal ticks (Haemaphysalis spinigera) 

needle safety - do not bend, break or recap needles and dispose SECTION IV – VIABILITY 

directly into puncture-proofcontainer 

SECTION VIII - HANDLING INFORMATION 

DRUG SUSCEPTIBILITY: No antiviral available todate 

SUSCEPTIBILITY TO DISINFECTANTS: Sensitive to 

SPILLS: Allow aerosols to settle; wearing protective clothing, the 70% ethanol, 1% sodium hypochlorite, 2% glutaraldehyde 

spillage must be covered promptly with a paper towel and PHYSICAL INACTIVATION: Sensitive to heating at 

disinfectant poured gently on towel, working from the outside to 56° C for 30 minutes 

inwards; allow sufficient contact time (30 min) before clean up 

DISPOSAL: Decontaminate before disposal: steamsterilization, 

SURVIVAL OUTSIDE HOST: Sensitive to freezing 
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SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms; confirm by 

serological analysis and viral isolation 

FIRST AID/TREATMENT: Administer supportive therapy; 

control of dehydration and hemorrhage is critical 

IMMUNIZATION: None available to date 

PROPHYLAXIS: None available 

 
 

SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: 133 cases 

were reported up to 1980 

SOURCES/SPECIMENS: Blood 

PRIMARY HAZARDS: Accidental parenteral inoculation, 

droplet exposure to the mucous membrane; aerosols 

SPECIAL HAZARDS: Aerosol generation whenworking with 

experimentally infected rodents 

 
SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 4 

practices and containment equipment for all activities involving 

the virus and potentially infectious body fluidsor tissues 

PROTECTIVE CLOTHING: Street clothing is removed and 

complete laboratory clothing is used, the nature of which 

depends on the level 4 design 

OTHER PRECAUTIONS: Clinical specimens from persons 

suspected of being infected with this virus shouldbe submitted to 

a level 4 containment facility 

 

SECTION VIII - HANDLING INFORMATION 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: An acute disease with prodromal 

fever, conjunctivitis, coryza, cough and Koplik spots onthe 

buccal mucosa; red blotchy rash appears in 3-7 days, 

beginning on the face and becoming generalized, lasting4-7 

days; leukopenia; other symptoms include anorexia, 

diarrhea,    lymphadenopathy, otitis media and 

lymphoadenopathy; more severe in infants and adults; 

systemic infection, primary site of infection is the 

respiratory epithelium of the nasopharynx; bacterial 

superinfection; case fatality ratemay be as high as 25%but 

usually less than 0.5% in Canada 

EPIDEMIOLOGY: Common in children (90% infected) 

prior to immunization; endemic in large metropolitan 

areas, epidemic every 2 years; sporadic and severe in 

small areas; immunization reduced incidence by 99%; 

now limited to preschool children, teenagers, youngadults 

and those refusing immunization; resurgence ofdisease 

between 1989-1991 attributed to low vaccinationcoverage; 

occurs primarily in late winter and early spring 

HOST RANGE: Humans 

 

INFECTIOUS DOSE: 0.2 units (intranasal spray) 

 

MODE OF TRANSMISSION: By droplet spread or 

direct contact with nasal or throat secretions of infected 

persons; less commonly by airborne spread or indirect 

contact with freshly infected articles; in closed areas 

infections have been documented for up to 2 h after 

SPILLS: Allow aerosols to settle; wearing protectiveclothing gently source of infection has been removed; one of the most 

cover the spill with absorbent paper toweland apply 1% sodium 

hypochlorite starting at theperimeter and working towards the 

center; allowsufficient contact time (30 min) before clean up 

DISPOSAL: Decontaminate all wastes before disposal;steam 

sterilization, chemical disinfection, incineration STORAGE: In 

sealed containers that are appropriatelylabeled and contained 

within the level 4 facility 

 

Measles virus 

SYNONYM OR CROSS REFERENCE: Rubeola, Hard 

measles, Red measles, Morbilli 

readily transmitted diseases 

 

INCUBATION PERIOD: 8-13 days, usually 10 days 

form exposure to onset of fever; 14 days until rashappears; 

IG given after 3rd day may extend incubationperiod to 21 

days instead of preventing disease 

COMMUNICABILITY: Extremely communicable from 

slightly before the prodromal period to 4 days after 

appearance of rash; minimal after second day of rash 

SECTION III – DISSEMINATION 

RESERVOIR: Humans 

CHARACTERISTICS: Family Paramyxoviridae, Morbillivirus; ZOONOSIS: None 

100-250 nm diameter, enveloped; single- stranded RNA 
VECTORS: None 
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SECTION IV – VIABILITY 

 

DRUG SUSCEPTIBILITY: Not affected by antibiotics 

towards the center; allow sufficient contact time (30 min) 

before clean up 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible to many 

disinfectants - 1% sodium hypochlorite, 70%ethanol, 

glutaraldehyde, formaldehyde 

PHYSICAL INACTIVATION: Rapidly inactivated byheat 

(30 min at 56° C) or light 

SURVIVAL OUTSIDE HOST: Aerosol remains infective at 

least 30 minutes; short survival time (< 2 hours) on objects or 

surfaces 

SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms and serology for 

rise in antibody titre 

FIRST AID/TREATMENT: None 

IMMUNIZATION: Live attenuated vaccine recommended for 

all persons born after 1957 unlessimmune or contraindicated 

PROPHYLAXIS: Live vaccine, if given within 72 hours of 

exposure; IG within 6 days for susceptible household contact, 

infants, or those for whom vaccine is contraindicated 

 
SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: 1 

reported case up to 1974 

SOURCES/SPECIMENS: Nasopharyngeal aspirates, blood, 

conjunctiva, urine 

PRIMARY HAZARDS: Accidental parenteral inoculation, 

droplet exposure of the mucous membranes 

SPECIAL HAZARDS: None 

 
SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices, containment equipment and facilities for activities 

involving known or potentially infectious clinical materials or 

cultures 

PROTECTIVE CLOTHING: Laboratory coat; gloveswhen 

direct contact with infectious materials is unavoidable; gloves 

and gown (tight wrists and ties in back) when working in a 

biosafety cabinet 

OTHER PRECAUTIONS: Procedures that are likely to 

generate aerosols should be conducted in a biosafety cabinet 

 

SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wearing protective 

clothing, gently cover spill with paper towels and then 1% 

sodium hypochlorite, starting at perimeter and working 

DISPOSAL: Decontaminate before disposal; steam 

sterilization, incineration, chemical disinfection 

STORAGE: In sealed containers that are appropriately 

labeled 

 
Respiratory syncytial virus 

SYNONYM OR   CROSS    REFERENCE: RSV, 

Pneumovirus 

CHARACTERISTICS: Paramxyoviridae; pleomorphic, 

150-300 nm diameter; enveloped virions; single stranded 

linear RNA; non-segmented negative sense genome; lack 

hemagglutinin and neuraminidase activities 

SECTION II - HEALTH HAZARD 

PATHOGENICITY: Most common cause of common 

cold-like lower respiratory tract illness in infants and young 

children; causes common colds in adults, febrile bronchitis 

in infants and older children, pneumonia in infants, and 

bronchiolitis in very young babies; reinfection common and 

results in mild upper respiratoryinfection; can cause severe 

illness in the elderly and immunocompromised 

EPIDEMIOLOGY: Worldwide; most common cause of 

viral pneumonia in children < 5 years; outbreaks peak in 

February and March in the northern hemisphere; tropical 

area peaks coincide with rainy seasons 

HOST RANGE: Humans 

INFECTIOUS DOSE: >100-640 infectious organisms 

when administered intranasally 

MODE OF TRANSMISSION: Respiratory secretions; 

inhalation of large droplets; fomites; direct oral contact; 

indirectly by hands, handkerchiefs and eating utensils or 

other articles freshly soiled by respiratory discharges 

INCUBATION PERIOD: 4 to 5 days 

COMMUNICABILITY: Viral shedding may persist 

for several weeks after symptoms subside 

 

SECTION III -DISSEMINATION 

RESERVOIR: Humans ZOONOSIS: None 

VECTORS: None 

SECTION IV – VIABILITY 

 

DRUG SUSCEPTIBILITY: Ribavirin is clinically 

beneficial when delivered as a small aerosol spray 



90 | Page 
 

SUSCEPTIBILITY TO DISINFECTANTS: Susceptible 

to many disinfectants; 1% sodium hypochlorite, 70% ethanol, 

2% glutaraldehyde, detergents 

PHYSICAL INACTIVATION: Sensitive to heating above 

55° C, freezing and thawing; rapidly inactivated atpH < 5 

SURVIVAL OUTSIDE HOST: Virus contaminated nasal 

secretions remain viable up to 8 hours at room temperature on 

paper towels, cloths, rubber gloves and surfaces 

SECTION V - MEDICAL 

SURVEILLANCE: Monitor for symptoms 

FIRST AID/TREATMENT: Supportive therapy;Administer 

combination therapy of aerosolized ribavirinand 

immunoglobulin/monoclonal antibodies in high riskgroups 

IMMUNIZATION: None available 

PROPHYLAXIS: Human immunoglobulin and human 

monoclonal antibodies available 

 
SECTION VI - LABORATORY HAZARDS 

LABORATORY-ACQUIRED INFECTIONS: One case 

was reported up to 1978; many cases probably occur butgo 

unreported due to frequency of infection in thepopulation and 

difficulty in tracing to laboratory cause 

SOURCES/SPECIMENS: Nasopharyngeal swab, nasal 

washes, and secretions 

PRIMARY HAZARDS: Droplet or aerosol exposure of 

mucous membranes 

SPECIAL HAZARDS: None 

SECTION VII - RECOMMENDED PRECAUTIONS 

CONTAINMENT REQUIREMENTS: Biosafety level 2 

practices and containment facilities for activities involving 

infectious body tissues and fluids; cultures 

PROTECTIVE CLOTHING: Laboratory coat; gloveswhen 

skin contact with infectious materials is unavoidable 

OTHER PRECAUTIONS: None 

 
SECTION VIII - HANDLING INFORMATION 

SPILLS: Allow aerosols to settle; wearing protectiveclothing 

gently cover spill with absorbent paper toweland apply 1% 

sodium hypochlorite starting at theperimeter and working towards 

the centre; allowsufficient contact time (30 min) before clean up 

DISPOSAL: Decontaminate all wastes before disposal;steam 

sterilization, chemical disinfection, incineration 

STORAGE: In sealed containers that are appropriatelylabeled. 
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Annexure 7: Examples of some of the signages to be used in thelaboratory 
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Annexure 8: Incident reporting form 
 

Incident Report 

Particulars of incident: 

Date: Time: Location: 

Type of incident (please tick below) 

[ ] Biological [ ] Chemical [ ]  Physical/Injury [ ] Radiation 

[ ] Others (specify):.......................................... 

Reported by: Phone: 

Role in the event: Email: 

The Injured Person 

Name: Address: 

Designation: 

Age/sex: Phone 

Witness(s): 

Name Phone 

Name Phone 

Name Phone 

Describe the incident: (Space overleaf for diagram if needed) 

Describe any illness or injury: What part of the body is affected and how? 

Describe any property damaged: What damage was caused and how? 
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Analysis: What do you think caused or contributed to the incident? 

Prevention: what action has been taken to prevent reoccurrence? 

Have all preventative actions been reviewed and implemented? YES NO 

Comment by immediate supervisor: 
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Annexure 9: Decontamination and Disinfection 

 
The basic strategies for decontaminating surfaces, items, and areas in laboratories is to eliminate the 

possibility of transmission of infection to laboratory workers, the public and the environment, and to 

reduce any chance of contamination and cross contamination. There are certain factors necessary for 

environmentally mediated infection transmission as well as methodsfor sterilization and disinfection and 

the levels of antimicrobial activity associated with liquid chemical germicides. General approaches are 

emphasized, and the principles of sterilization anddisinfection are stated and compared. 

 
Environmentally Mediated Infection Transmission 

Environmentally associated laboratory infections can be transmitted directly or indirectly from 

environmental sources (e.g., air, contaminated fomites, laboratory instruments and aerosols) to laboratory 

staff. There are several requirements necessary for environmental transmissionto occur commonly referred 

to as the “chain of infection”. This includes presence of a pathogen of sufficient virulence, relatively high 

concentration of the pathogen (i.e., infectious dose), and amechanism of transmission of the pathogen from 

environment to the host, a correct portal of entryto a susceptible host. The absence of any one element in 

the “chain of infection” prevents transmission. Sometimes thepathogen overcomes environmental stresses 

to retain viability, virulence, and the capability to initiate infection in the host. In the laboratory setting, 

reduction of environmental microbial contamination is done using sterilization disinfections methods. 

 

Principles of Sterilization and Disinfection 

Any item, device, or solution is sterile when it is completely free of all living microorganisms and viruses 

and prions. The definition is categorical and absolute i.e., an item is either sterile or it is not. A 

sterilization procedure is one that kills all microorganisms, including bacterial endospores. Sterilization 

can be accomplished by heat, ethylene oxide gas, hydrogen peroxide gas, plasma, ozone, and radiation. 

The procedure is defined as, after which the probability of a microorganism surviving on an item subjected 

to treatment is less than one in onemillion (10-6). This is referred as the “sterility assurance level”. 

 
Disinfection 

Disinfection is a less lethal process than sterilization. It eliminates nearly all recognized pathogenic and 

non-pathogenic microorganisms but not necessarily all microbial forms (e.g., bacterial spores) on 

inanimate objects (e.g., toxins). Disinfection does not ensure “overkill'' and therefore lacks the margin of 

safety achieved by sterilization procedures. The effectiveness of a disinfection procedure depends on 

several factors, each one has a pronounced effect. Among these are follows: 

 
a) The nature and number of contaminating microorganisms (especially the presence ofbacterial 
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spores) 

b) The amount of organic matter present (e.g., soil, feces and blood and biofilms) 

c) The type and condition of instruments, devices, and materials to be disinfected 

d) The temperature of surroundings 

 
 

Chemical disinfection lacks sporicidal power. A few chemical germicides used as disinfectants kill large 

numbers of spores though high concentrations and several hours of exposure required. Some germicides 

kill only the ordinary vegetative forms of bacteria, some forms of fungi and lipid containing viruses, 

whereas others are effective against such relatively resistant organisms as Mycobacterium tuberculosis, 

non-lipid viruses and most forms of fungi. Chemical germicides are classified as follows: 

 
a) High-Level Disinfection 

 
 

This procedure kills vegetative microorganisms and inactivates viruses, but not high numbers of 

bacterial spores. Such disinfectants are capable of sterilization when the contact time is relatively 

long (e.g., 6 to 10 hours). They are used for relatively short periods of time (e.g., 10 to 30 

minutes). These chemical germicides are potent sporicides and classified as sterilant/disinfectants. 

They are formulated for use on medical devices (e.g., dunk tanks), but not on environmental 

surfaces such as laboratory benches or floors. This includes hydrogen peroxide, sodium 

hypochlorite, peracetic acid, ethylene oxide and kinds of aldehydes. 

 
b) Intermediate-Level Disinfection 

 
 

This procedure kills vegetative microorganisms, including Mycobacterium tuberculosis, all fungiand 

inactivates most viruses. Chemical germicides used in this procedure correspond to "hospital 

disinfectants" that are also "tuberculocidal." In laboratories they are used for disinfection of fomites 

as detergent germicides used for housekeeping purposes. This includes 3-5% sodium hypochlorite 

solution, kinds of alcohol, iodine, and chlorine bleach. 

 
c) Low-Level Disinfection 

 
This procedure kills most vegetative bacteria except M. tuberculosis, some fungi, and inactivatessome 

viruses. The chemical germicides used in this procedure are referred as "hospital disinfectants" or 

"sanitizers." This includes chlorohexidine and phenolic disinfectant. 

 

 
Decontamination in the Microbiology Laboratory 
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Decontamination in the laboratory must be carried out with great care. Regardless of the method, the 

purpose of decontamination is to protect the laboratory worker, the environment and anyone who enters 

the laboratory or handles laboratory products away from the laboratory. Reduction ofcross-contamination 

in the laboratory is an added benefit. 

 
Decontamination and Cleaning 

Decontamination renders an area, device, item, or material safe to handle (i.e., safe in the contextof being 

reasonably free from a risk of disease transmission). The primary objective is to reduce the level of 

microbial contamination so that infection transmission is eliminated. The basic decontamination process 

may be ordinary soap and water cleaning of an instrument, device, or area. In laboratory settings, 

decontamination of items, used laboratory materials and laboratory wastes are mostly accomplished by 

sterilization procedure e.g., steam autoclaving. Due to the presence of organic matter, a longer contact 

time with a decontaminant is required. A steam cycleused to sterilize items is 20 minutes at 121°C. When 

steam sterilization is used to decontaminateitems that have biomedical waste, the cycle is longer to provide 

an effective sterilization. 

Chemical germicides used for decontamination range in activity from high-level disinfectants (i.e., high 

concentrations of sodium hypochlorite [chlorine bleach]), which might be used to decontaminate spills of 

cultured or concentrated infectious viruses in research or clinical laboratories, to low-level disinfectants 

(Lysol/Polysol). If dangerous and highly infectious viruses are present in a laboratory, the methods for 

decontamination of spills, laboratory equipment, BSC, or infectious waste should include prolonged 

autoclave cycles, incineration or gaseous treatmentand proper surface decontamination. 

 
Resistance to Germicidal Chemicals 

Pseudomonas spp are sensitive to high-level disinfectants, but if they grow in water and form biofilms on 

surfaces, the protected cells can develop resistance to the disinfectant. The same is true for the resistance 

to glutaraldehyde by some mycobacterium and some fungal agents. Prionsare also resistant to most liquid 

chemical germicides. 

 
Decontamination of Large Spaces 

Space decontamination is a specialized activity and should be performed by a competent laboratory 

personnel. Decontamination requirements for laboratory space have an impact on the design of the 

laboratory facilities. The interior surfaces of BSL-3 laboratories are water resistant so that they can be 

easily cleaned and decontaminated. Penetrations in these surfaces are sealed for decontamination 

purposes. 

Thus, in the BSL-3 laboratory, surface decontamination, not fumigation, is the primary means of 

decontaminating space. Procedures for decontamination of large spaces such as incubators or rooms are 

influencedby the type of etiologic agent involved. The primary methods for space decontamination are: 



97 | Page 
 

Formaldehyde—Paraformaldehyde 

 
Formaldehyde gas at a concentration of 0.3-grams/cubic foot for four hours is used for space 

decontamination. Gaseous formaldehyde can be generated by heating flake Para formaldehyde (0.3 grams 

per cubic foot) in a pan, thereby converting it to formaldehyde gas. The systemworks optimally at 80% 

relative humidity. This method is effective in killing microorganisms, buttoxicity issues are present. 

 
Hydrogen Peroxide Vapor 

 
Hydrogen peroxide can be vaporized and used for the decontamination of glove boxes as well assmall 

room areas. Vapor phase hydrogen peroxide is an effective sporicidal at concentrations ranging from 0.5 

mg/L to 10 mg/L. The optimal concentration is about 2.4 mg/L with a contact time of at least one hour. 

This system is used to decontaminate glove boxes, walk in incubators and small rooms. An advantage of 

this system is that the end products (i.e., water) are not toxic. Low relative humidity can be used but this 

method is expensive. 

 
Decontamination of Surfaces 

 
Liquid chemical germicides may be used for decontamination of large areas. The usual procedureis to flood 

the area with a disinfectant for periods up to several hours. This approach is messy andmay cause toxic 

hazard to laboratory staff. Therefore, intermediate, and low-level disinfectants are used on fomites and 

environmental surfaces but lack the potency of a high-level disinfectant. Disinfectants used for 

decontamination include sodium hypochlorite solutions at concentrations of 500 to 6000 parts per million 

(ppm) and on the safer side oxidative disinfectants such as hydrogen peroxide (5-50 ppm) can be used. 

 
Concentrations and exposure times vary depending on the formulation; hence, the manufacturer’s 

instructions should be referred for their activity levels. A spill control plan must be available in the 

laboratory. This plan should include the rationale for selection of the disinfecting agent, the approach to 

its application, contact time and other parameters. 
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Annexure 10: Hazards of Ultraviolet Light 

 
Ultraviolet (UV) lamps are used in biological safety cabinets, light boxes, and trans-illuminators and 

crosslinkers. UV lamps are useful tools for both the visualization of nucleic acids, as well as germicidal 

purposes, but they can also pose several potential health hazards. One of the problems in working with UV 

radiation is that the symptoms of “over exposure”are not immediately felt, so that the user may not realize 

the hazard until after the damage is done (skin to “overdoing” that first beach day of the season). 

 
It is important for those of us working with UV radiation in the laboratory to understand some basic 

physics concerning UV light, the sources of UV light encountered in the laboratory, the specific hazards 

associated with those sources, and the special work practices and PPE that must be in place when working 

with UV light. The following information provides some basic background on UV radiation and its 

biological effects, as well as essential safety guidelines for working with UV lamps and light. 

 
Important Wavelengths: 

 
Ultraviolet radiation is that portion of the electromagnetic spectrum that falls between visible light (with 

wavelengths of 400 nanometers [nm]) and x-rays (at 4nm and below). This spectrum has been dividedinto 

three regions: 

a) 400nm to 315nm, known as Near UV, UV-A, or “black light” region or “suntan” region 

b) 314nm to 280nm, known as Mid UV, UV-B, or “erythemal” region 

c) 280nm to 180-100nm, known as Far UV, UV-C, or “germicidal” region 

 
 

Adverse Biological Effects of UV Radiation: 

 
The biological effects of UV light vary greatly depending on wavelength and/or length of exposure 

(dosage), portion of the body exposed, and the sensitivity of the individual. As already mentioned, there are 

no immediate “warning signs” to indicate over exposure. Overexposure results in two main types of 

injuries: 

 

a) Skin Injury: 

 
UV radiation can initiate a photochemical reaction called erythema within exposed skin. Acute 

(short term) effects include redness or ulceration of the skin. A high level of exposure can bequite 

severe. Effects are also exaggerated for skin photosensitized by agents such as coal tar products, 

certain foods (e.g., celery root), certain medications (e.g., antibiotics), and photo allergens. Chronic 

skinexposure to UV radiation can lead to premature aging of the skin, wrinkles, and has been linked 
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to skincancer, depending upon the amount of exposure received over a lifetime. 

 
b) Eye Injury: 

 
Damage to the eye can occur any time in the presence of UV light. The danger to the eye is 

enhanced by the fact that light can enter from all angles, and not just from the direction you are 

looking, causing corneal damage.Photokeratitis is a painful inflammation of the eye caused by UV 

radiation-induced lesions on the cornea. Acute eye pain is the first symptom felt, several hours after 

eye exposure. Other symptoms include a sensation of sand in the eye may last for up to two days. 

The lens can also be damaged, eventhough the cornea acts as a filter, mitigating the damage to the 

lens. Chronic exposures to UV radiationcan lead to the formation of cataracts. 

 
Other Hazards: 

 
Besides the effects inherent in the radiation itself are those associated with the operation of the 

lamps/lights themselves. These include burns caused by direct contact with a hot UV lamp, fire ignitedby 

a hot UV lamp, interaction of other chemicals with UV radiation, and damage caused to apparatus placed 

close to UV lamp. 

 
UV Sources: 

 
The most common sources of UV radiation in our laboratories include: 

 
a) Germicidal lamps: These emit radiation almost exclusively in the far-UV range of 254 nm and are 

commonly used in biological safety cabinets. Used for disinfection purposes. 

b) UV light boxes or transilluminators: These are literally a box with a glass top and a UV lamp 

inside. Some units have multiple lamps that allow a choice of wavelengths. Most of these 

instruments are stationary, but there are a few hand-held types that carry the same hazard as the 

stationary models. Used to detect nucleic acid stained with the marker ethidium bromide which 

fluoresces when exposed to UVlight. 

c) UV-Crosslinkers: These units are used to covalently bond nucleic acids to the surface of a 

membrane during Southern blotting, Northern blotting, dot blotting, and Colony/Plaque lifts. A 

254- nm wavelength is usually used in this apparatus. These pieces of equipment are usually labeled 

with the specific UV wavelength in use as well as whatspecial types of protection and precautions 

must be used. 
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Precautions/Special Work Practices: 

 
Never allow the skin or eyes to be exposed to UV radiation sources (See “Protection” below). The UV 

radiation generated by lab equipment can exceed recommended exposure limits and cause injury with 

exposures as brief as three seconds in duration. 

 
a) BSCs: Never work in a BSC while the germicidal lamp is on. If possible, close the sash while the 

lamp is on. Keep the lamp clean and free of dust (dust can decrease the effectiveness of a UV 

lamp). Don’t touch a UV bulb with your bare hands. The natural oils on your hand may leave a 

fingerprint and create “dead space” on the bulb’s surface. 

b) Transilluminators: Never use a transilluminator without the protective shield in place. Shieldsmust 

be kept clean and replaced when damaged. 

 
Equipment Labeling and Signage: 

 
Many over exposures to UV radiation have occurred because of individuals not knowing the hazards 

associated with UV-emitting equipment. To help prevent eye and skin injuries, any equipment that emits 

UV radiation must be conspicuously labeled with a “CAUTION” label. 

 
Personal Protective Equipment: 

 
Personnel that may be exposed to harmful amounts and wavelengths of UV must take the proper stepsto 

shield themselves and, in some cases, limit the duration of exposure. Adequate eye and skin protectionare 

essential when working around UV radiation: 

 
Protective Clothing: 

 
Wear standard lab apparel, including a fully buttoned lab coat, long pants, and closed toe shoes. While 

working with UV radiation sources, laboratorians must be particularly vigilant to prevent gaps in 

protective clothing that commonly occur around the neck and wrist areas. 

 
Eye/Face Protection: 

 
If there is any potential for the eyes and face to be exposed to UV radiation, a polycarbonate face shieldand 

UV certified goggles/safety glasses must be worn to protect both the eyes and face. Ordinary prescription 

eyeglasses do not block UV radiation and either a face shield alone or UV safety goggles alone may not 

prevent “burns” to the areas not covered. 
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