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Control of Biohazards Associated with the Use of Experimental Animals
I. INTRODUCTION

· Biological hazards exist because experimental animals:

· Are natural reservoirs for zoonotic disease.

· Are used as the host for studies involving pathogenic organisms.

· Are a source of allergens.

· Physical hazards exist because:

· Animals can do physical harm to man.

· The work environment can do physical harm.

· The work practices can cause physical harm.

· Chemical agents used in the research setting can cause acute and chronic toxic effects as well as physical harm.

II.
THE INFECTIOUS PROCESS 

· Factors leading to a work associated infection: 

· The infectious agent.

· The experimental animal.

· The susceptible worker.

· 3 additional factors that must occur for a worker to be infected:

· The agent must be able to escape from the animal.

· The agent must be transmitted to the worker.

· The agent must enter, gain access, or invade the worker.

A.
Mode of Escape

· Two modes of escape: natural and artificial.

· Natural: excretion in urine, feces, saliva or through skin.

· Artificial: biopsy, blood samples, and necropsy are examples.

B.
Mode of Transmission

· Most frequently documented modes: contaminated needles and syringes, and direct contact with infected animals.

· Most common mode: formation of aerosols.

· Aerosols

· Particles less than 5 micrometers are most likely to be retained in deep pulmonary spaces and cause foci of infection.

· Larger particles (>5 (m) settle onto surfaces, leading to secondary contact by personnel.

C.
Route of Exposure

· Four primary routes: inhalation, ingestion, contact with mucous membranes, and direct parenteral inoculation.

· In the laboratory, inhalation of aerosols generated while handling cultures has been the principal route of exposure (tularemia).

· Human ID25-50 of tularemia via the respiratory route was of the order of 10 organisms.

· Most common mechanism of exposure to infectious agents assoc. w/ work involving experimental animals are:

1) Direct inoculation by needle, cut or abrasion from contaminated items with sharp edges, and animal bites.

2) Inhalation of aerosols generated by accidents, animal care practices, and experimental procedures and manipulations.

3) Contact of the mucous membranes of the eyes, nose, or mouth, by spills of contaminated materials, contaminated hands, and contaminated surfaces.

4) Ingestion.

III.
RISK ASSESSMENT (see Table 1, pg. 597)
· The laboratory director is responsible for the safe operations of programs that involve experimental animals.

· Two major concerns in risk assessment are:
1) The potential for infection by aerosols.

2) The severity of the disease.

IV.
BIOSAFETY PRACTICES AND PROCEDURES

· Conventional, SPF, or wild caught animals are used.  For those agents associated w/ zoonotic infections in small mammals commonly used in labs, it is convenient to follow the agent risk classification in the CDC-NIH publication “Biosafety in Microbiological and Biomedical Laboratories”.

· BSL1: agent not assoc. w/ disease in healthy human adults.

· BSL2: agents that pose a moderate risk of occupationally associated infections in laboratory or animal care personnel.  Primary occupational infection hazards are associated w/ parenteral inoculation (bites or scratches), ingestion of infectious material, or mucous membrane exposure to infectious droplets.

· BSL3: Agents that have a high risk of occupational exposure are characterized by having a low infectious dose (ID50 < 100 organisms), a high rate of susceptibility in the general population, and transmission via infectious aerosols.  Examples are M. tuberculosis, Coxiella burnetii, and LCM virus.

· When work is in progress, access should be limited to persons w/ a need to enter the work areas for program or service purposes.

· Simple barrier to aid in controlling access is the door that separates the lab or animal room from the corridor.

· Where this is necessary, a hazard warning sign (Fig 1, p. 599), incorporating the universal biohazard symbol, should be posted on the access doors.

· Hazard warning sign should identify the infectious agent, list the name and telephone number of a responsible supervisor, and indicate any special requirements for entering the area.

A.
Personal Hygiene and Protective Clothing

· Hygienic practices followed by the laboratory or animal room worker are among the most important practices for preventing work-associated illness.

· Washing hands is the most basic practice.

· Personnel should wear gloves, and avoid touching their face.

· Personnel should wear a mask; and a lab coat, gown, or uniform.

B.
Use of Needle and Syringe

· The needle is the most dangerous tool used in the lab and animal facilities that support programs involving infectious microorganisms.

· Documented hazard of accidental inoculation has resulted in numerous work-assoc. illnesses w/ a variety of infectious agents.  Removal of the needle from the skin of an animal or diaphragm bottle can cause vibrations that generate aerosols.

· Syringes should have needle-locking hubs or needle that is integral to the syringe.  Needle and syringe should be placed in a puncture resistant container and decontaminated before discard.

C.
Pipetting

· Mechanical pipetting devices provide the only safe way to aspirate fluids when using pipettes.

D.
Housekeeping, Decontamination, and Waste Handling.

· Floor cleaning should be done in a way to reduce generation of aerosols.  Use of high-pressure water hoses for cleaning cages, pans, and floors should be avoided.

· Work surfaces should be decontaminated w/ a suitable disinfectant after use and following spills.  Cages should be decontaminated, preferably by autoclaving.

E.
Insect and Rodent Control

· Pesticides should be used with caution and only when necessary.

F.
Aerosol Containment

· Class I and Class II biological safety cabinets are the primary containment barriers for minimizing personnel exposures to infectious aerosols.

· Class I: Open fronted, negative pressure, ventilated cabinet w/ a minimum inward face velocity at the work opening of 75 ft/min.  Exhaust air is filtered by a HEPA filter.

· Class I cabinets protect personnel, but not materials in the cabinet.

· Three operational modes:

1) Full width open front

2) Front closure panel w/out gloves.

3) Front closure panel with gloves.

· Class II vertical laminar flow biological cabinet: Open fronted, ventilated cabinet with an average inward face velocity at the work opening of at least 75 ft/min.  Provides HEPA filtered, recirculated mass airflow w/i the work space.  Exhaust is HEPA filtered.

· Class II cabinets protect personnel, and materials in the cabinet.

· NSF
 Standard 49 - certifies cabinets, when installed, moved, and at least annually.
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