
Clemson University Guidelines for Safe Handling of Adenoviral Vectors in Laboratory and Animal Experiments

Background

There are approximately 50 different serotypes of human adenovirus.  It is a pathogen of the respiratory and gastrointestinal mucosa, eye membranes, and urinary bladder and in rare cases may induce hepatitis.  Replication-deficient virus may be augmented in vivo to induce corneal or conjunctival ulcers. Immunocompromised people may be at greater risk.  Most commonly, it is a disease of the upper respiratory system.  Adenovirus Type 5 is the serotype from which most adenoviral vectors are currently derived.

The Clemson University Institutional Biosafety Committee (IBC) has determined that work involving the use of Adenovirus, Adenoviral vectors, and Adeno-Associated Virus (AAV) requires Biosafety Level 2 (BSL 2) practices and procedures as specified in the CDC/NIH Biosafety in Microbiology and Biomedical Laboratories.  Experiments involving these agents require IBC approval before experiments are initiated.  If animals are also involved, Institutional Animal Care and Use Committee approval is also required before experiments are initiated.

Laboratory Practices
1. Standard BSL-2 practices as described in the NIH/CDC Biosafety in Microbiological & Biomedical Laboratories must be followed

2. No work with Adenovirus, Adenoviral vectors or Adeno-Associated Virus is permitted on the open bench

3. A certified Class II biosafety cabinet (Class IIA, IIB1 or IIB2) must be used for all manipulations including but not limited to:

A. Pipetting

B. Harvesting infected cells for RNA

C. Loading and opening containers

D. Initial delivery of vector in animal hosts

4. Centrifugation must be performed in closed containers and using sealed rotors or safety cups

5. All vacuum lines must be fitted with a HEPA filter (e.g. “Vacushield J” in-line hydrophobic filter, Product #4402 from Gelman Sciences)
6. Laboratory coats, gloves and safety glasses or goggles must be worn.  Wash hands after removing gloves and before leaving the laboratory or animal room.  Avoid all hand to face contact.
7. To protect against exposure from aerosolization during spills, wear an N-95 respirator for which the wearer has been fit tested. 
8. All contaminated waste must be thoroughly decontaminated before disposal

9. Individual laboratories must establish personalized SOP for their laboratories
Precautions
1. Adenovirus (unlike HIV or herpes), is quite stable.  After having been extracted with ether, and/or chloroform, it can still be infective.

2. Signs and labels must be placed to indicate each area where Adenovirus is used or stored including, but not limited to, Biosafety cabinets, incubators, refrigerators, laboratory entrance doors, animal rooms and cubicles, etc.
3. Pay special attention to the potential generation of aerosols from waste materials
Animal Use
1.  All animal experiments involving infection of rodents with Adenovirus, Adenoviral vectors, and Adeno-Associated Virus will be performed at the Godley-Snell Research Center (GSRC) in accordance with RS/SOP 300-07-05 (or most current version) entitled “BSL-2 (ABSL-2) Containment in Animal Research at GSRC”.  Other facilities using adenoviruses have to have prior approval of the IBC and IACUC.
2.  When animals are infected with adenovirus/adenoviral vectors, an Animal BSL-2 area must be approved and used for the procedure.  Concurrent approvals are needed from the Institutional Biosafety Committee (IBC) and the Institutional Animal Care and Use Committee (IACUC).  All necropsy must be performed in a necropsy room using Animal BSL-2 precautionary practices and procedures.

3. Infected animals may excrete adenovirus (especially in the first 72 hours after infection).  However, the virus may not fully wash out of the animal for up to 10 days.  After 10 days, the animals can be housed at ABSL-1.  
4.  After 72 hours, animal caretakers/husbandry personnel should continue to strive to minimize aerosol production when cleaning rooms or caging, and when changing out the bedding or emptying bedding from cages.
5. Special training must be given to all animal husbandry personnel on adenovirus, the hazards associated with the work, required practices and procedures and proper handling of bedding, cage washing, and all other husbandry materials associated with the experiment.

6.  Dispose of carcasses in biohazard red bags in accordance with local SOP.
Decontamination
The most effective germicides (with minimum 15 minute contact time) are:

· 1% Sodium hypochlorite

· 2% Glutaraldehyde

· 5% Phenol
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