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Scope
This document describes safe handling procedures for Biosafety Level 2 viral vectors, which are defined as an engineered virus that introduces genes into human cells, or a live virus used as an antigen delivery vehicle. The following are common examples of the agents covered by this document: 

	Vector System
	Biosafety Level
	Animal Biosafety Level

	Adeno-Associated Vector-Helper Free
	BSL1
	ABSL1

	Adenoviral Vector
	BSL2
	ABSL2 

	Herpes Simplex Vector
	BSL2
	ABSL2

	Lentiviral Vector
	BSL2
	ABSL2

	Moloney Murine Leukemia Vector
	BSL2
	ABSL1

	Sindbis Vector
	BSL2
	ABSL2

	Vaccinia Vector
	BSL2
	ABSL2

	Epstein Barr Virus
	BSL2
	ABSL2


Safety Considerations
1. Viral vectors pose a potential risk for insertion mutagenesis, which may cause a range of harmful effects, including carcinogenesis.
2. Not all inserts in the viral vector are the same. Some may be more carcinogenic or toxic. Consult with EH&S to determine if further safety considerations are required.
3. Possible routes of exposure include inoculation, ingestion, skin contact, and inhalation. 
Environmental and Personnel Check
1. Ensure that all those working with the agent are current on their required training: which includes:

a. Viral Vector Training ( one time)
b. Bloodborne Pathogens Training when working with human/primate materials (renewed every year)
c. Lab Safety Fundamentals (renewed every three years)
d. Hazardous Waste (one time)
2. Identify critical locations in your surroundings, including:
a. Emergency shower and eyewash

b. Telephone with a list of important phone numbers
c. Medical Emergency Poster (https://www.ehs.uci.edu/MedEmergPoster.pdf) 

3. Identify and correct any hazardous conditions that might cause:
a. Slips, trips, and falls

b. Obstruction of walkway
c. Obstruction of hand and arm movements
d. Confined spaces
4. All tasks creating a potential for exposure (e.g., preparation, injection) must be performed by trained staff.
Safety Controls during Preparation 
1. Manipulation with all BSL2 viral vectors, including the development and growth of the vector, must be done in a certified biosafety cabinet.  
2. Centrifugation of any material containing viral vectors must use a sealed rotor and sealed cup centrifuge. The opening of the cup following centrifugation must be done inside a biosafety cabinet to protect against aerosols.
3. All personnel working with or in the immediate environment (room) must wear the appropriate personal protective equipment, including: 

a. Fully covered clothing including closed-toed shoes and long pants

b. EH&S Lab coat or disposable gown that fully covers arms and wrists

c. Protective safety eyewear (prescription eyeglasses do not count) 
d. Nitrile gloves
Transportation to Vivarium 

1. Transport the viral vector aliquot (e.g., microfuge tube containing your sample) in a secondary sealed container labeled with the biohazard sign.

2. Be aware of the surroundings to avoid trips, falls, and spills.

3. No portion of the sample (including aliquot, needle-syringe, microfuge tube, etc.) is allowed to remain in the work area unattended. All materials must be disposed of in the biohazardous waste container or biohazard sharps container. 
Animal Injection
Injection of viral vectors usually needs to be done in a biosafety cabinet. However, exceptions can be made per recommendations of the Institutional Biosafety Committee for reasons including space constraints when using a biosafety cabinet (e.g., if a stereotaxic unit is to be deployed). 
Animal Care and Handling Post-injection 
Note: If animals are scheduled to be sacrificed within two hours following injection, no special handling of animal or housing material (animal bedding, cage, bottle, etc.) is required. Injected animals must remain under general supervision by the research staff until they are sacrificed.
1. Cages containing animals injected with the viral vectors must be clearly marked with a ULAR biohazard hazard cage card (to be completed by the research staff). 
2. Animals injected with viral vectors must be housed in filter-topped cages or kept inside a biosafety cabinet. 
3. The animals and cages are considered hazardous for 72 hours after the last injection. Animals must be cared for by the research staff (not ULAR staff) during this period unless specific arrangements have been made with ULAR and EH&S.  ULAR will continue to perform daily checks for animal health, food and water, and will contact laboratory personnel if they observe any problems.  If more than one injection is involved (e.g., over a series of days), the research staff will continue to care for the animals until 72 hours after the last injection. 

4. Research staff must: 
a. Place animals into a clean cage (i.e., change all cage components: cage bottom, wire lid, filter top, and water bottle).
b. Place the assembled soiled cage in a red biohazard bag and leave in the animal room/dirty side cage wash for pickup by ULAR staff for autoclaving.
5. Once the hazard-waiting period is met as described above. The animal can return to routine husbandry by ULAR staff.
Hazardous Waste Management

1. The viral vector's remaining aliquot must be decontaminated with a 10% bleach solution for 15 minutes. Once complete discarded in a sink with a copious amount of water.  
2. Dispose of all contaminated animal carcasses as pathological waste in either designated cold storage or white pathology barrels. 
3. Dispose of sharps in a biohazard sharps container.

4. EH&S hazardous waste collection requests and guidelines are available online at http://www.ehs.uci.edu/programs/enviro/.
In Case of Exposure

1. Skin exposure:  Remove contaminated clothing and wash skin with soap and water. Seek medical attention as needed.
2. Eye exposure:  Irrigate immediately with water for 15 minutes.  Seek medical attention as needed.

3. Ingestion:  Refer to a physician.

4. Inhalation: Remove victim to clean air.  Call 911 if the individual is having difficulty breathing. Refer to the physician.
5. Report all exposures to the supervisor.

6. Complete the online EH&S injury/incident report form at www.ehs.uci.edu within 24 hours.
Acknowledgment

The Principal Investigator is responsible for ensuring that all personnel performing these procedures are trained on the safe handling of hazardous materials involved in this study, including completion of the Lab Core Safety Training, other applicable safety training courses, and hands-on training as needed. This standard operating procedure may be modified (in consultation with EH&S) to fit the research protocol's needs.

Both the PI and all personnel performing the tasks described herein must sign the following acknowledgment:


I have read, asked questions, and understand the hazards of and safe working procedures for the activities and materials described herein.

	Print Name
	Signature
	Date
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