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Biosafety Training Record
I.   PURPOSE


This booklet was prepared by the Research Biosafety Sub-Committee for the purpose of    

      providing the personnel in the Research Service at the San Francisco DVA Medical Center  

      with a convenient source both for Training, and for quick  reference when questions 

      involving biosafety arise. It is not all inclusive and does not contain the answers to all   

      safety-related questions.  For more detailed information the reader is referred to: Biosafety 

      in Microbiological and Biomedical Laboratories published by the CDC/NIH and 

      available on the Internet at http://www.cdc.gov/od/ohs/biosfty/bmbl/bmbl-1.htm, and  

      the  NIH Guidelines for Research Involving Recombinant DNA, a copy of which is on the 
      Research webpage under Biosafety. 
 Note: Additional rules may apply. The PI is ultimately responsible for being aware of and training his or her staff in all applicable safety policies and regulations.
II.
RESPONSIBILITIES OF EMPLOYEES

A.  PRINCIPAL INVESTIGATOR
1. To make the initial determination of the biosafety level for each project, and to register this research with the Biosafety Committee by submitting a Biological Use Authorization Form (BUA).  The BUA and the shorter version BUA-CR (Biological Use Authorization Form for Clinical Research) registration forms are available on the Research WebPage ( http://vaww.sf.med.va.gov ) under Biosafety, and should be submitted to the Research Biosafety Compliance Advisor (151).  

2.   To make the initial determination of the biosafety level appropriate for each       

                      laboratory assigned to the PI, and insure that the laboratory has been Certified at 

                      the appropriate biosafety level.   For Lab Certification, send a memo to:  
                      Research Biosafety Compliance Advisor (151).

3. To make sure these registrations relating to biohazardous agents are on 


file and approved; and to notify the Biosafety Committee of any changes


in protocols or laboratory location.

4.   To train all laboratory personnel (regardless of salary source) in work 

practices appropriate for the hazards present in the laboratory and ensure that  the laboratory has emergency procedures which are  understood by all laboratory personnel. This training must  occur within the first 30 days of employment.  (See Appendix G for training on bloodborne pathogens).  Documentation of training must be indicated by signature at the end of this manual (see last page).

5.  
To inform employees of special hazards and assure that all employees are aware




of the existence, contents and location of this manual, and applicable MSDS.

6.   To ensure that biohazard contamination facilities are adequate, that funds are 



budgeted for safety equipment and that safety equipment is being utilized. This includes ensuring class II or III Biological Safety Cabinets are annually inspected.

7. To immediately report any unusual incident, e.g. a spill, break in containment, or overt contamination, to the Safety Officer and the Associate Chief of Staff for Research and Development or designee. In case of injury or suspected injury, an Accident Report Form (available from the Research Service Office, Ext. 2094) should be completed.
   B.  Each Laboratory Worker  

1. The worker is responsible for complying with oral and written safety rules, regulations and procedures required for the task assigned, for personal protection as well as that of fellow workers, and for training the public.

2.  The worker is responsible for reporting to an immediate supervisor all facts pertaining to an accident which results in injury to personnel.

3.   
Laboratory personnel are required to complete the annual safety training material.  All new laboratory workers should attend the Biosafety section of New Employee Orientation.

4.   The worker should report to supervisor when adequate supplies of protective equipment, such as gloves and goggles, are not available.



5.  The worker is responsible for proper labeling, storage, use and disposal of biohazardous agents.

III.  
DEFINITION AND CATEGORIES OF BIOHAZARDOUS AGENTS: 

A.  Biohazardous Agents:

    A "biohazardous agent" is defined as any agent of biological origin which would be a threat to human health or the environment if it escapes confinement. The Biosafety Sub-Committee oversees the use of those biohazardous agents which are infectious or have effects that are transmissible (e.g. microorganisms and viruses pathogenic for man, animals, or plants, oncogenic viruses, parasitic agents, infectious materials of human, animal, and plant origin, prions, and recombinant DNA vectors).  These biological agents are assigned specific biological safety levels with defined facility requirements.  Their use requires an approved BUA.
     By contrast, harmful metabolic products of microorganisms, e.g.,bacterial exotoxin, plant lectins (e.g. ricin etc), and mycotoxins (aflatoxins, sterigmatocystin, luteoxkyrin, rugulosin, patulin, etc.) do not have effects that are transmissible and thus have not been assigned specific biosafety levels.  They are to be treated in the same manner as hazardous chemicals, i.e., their use needs to be registered with either the Biosafety or Safety Sub-Committee by submitting an MSDS, a set of Standard Operating Procedures, and a statement of employee training.  Guidelines for their safe use are presented in Appendix K.  For a list of suspected carcinogens go to the NTP website: http://ehp.niehs.nih.gov/roc/toc10.html
   B.  Human Blood, Tissue and Body Fluids:

     Special consideration is given to human tissues and body fluids.  They are to be considered to contain BSL2 level infectious agents under all conditions since human immunodeficiency virus (HIV), hepatitis B and C virus (HBV, HCV), and other bloodborne infections could be transmitted through: blood, serum or body fluids containing visible blood, all tissues, semen and vaginal secretions, cerebrospinal fluid, pericardial fluid and amniotic fluid.   Although the risk of transmission of HIV or HBV from feces, nasal fluid secretions, sputum, tears and vomitus is considered low, they can contain other transmissible pathogens.  The use of human tissues or body fluids requires an approved BUA or BUA-CR.
IV.   PHYSICAL CONTAINMENT: 
     Experiments with infectious agents and other potentially hazardous substances are expected to be performed under containment conditions which minimize the possibility of dissemination both within and outside the laboratory area.  For purposes of this manual and for research on VAMC premises, the containment levels are listed as Biosafety levels 1 (BSL1) (minimum level), Biosafety Level 2 (BSL2) (low-level), Biosafety Level 3 (BSL3) (moderate-level), and Biosafety Level 4 (BSL4) (high-level).  The general requirements for each Biosafety Levels 1, 2, and 3 are given in APPENDIX A.  BSL4 level work is prohibited at this facility.  The containment requirements for various types of experiments are as follows:  

   A.  Human Pathogens:


1)  
The Center for Disease Control has classified etiologic agents on the basis of hazard and defined minimal safety conditions for their management in the laboratory.  Human pathogens are divided into four classes (APPENDIX F):  those considered to be least hazardous to work with are in Class 1, and those that are extremely hazardous to laboratory personnel or may cause serious epidemic disease are Class 4. 


2)
Questions concerning the hazard classification of pathogenic agents not specifically

listed in APPENDIX F should be directed to the Office of Biosafety, Center for Disease Control, Atlanta, Georgia  30333; phone 404/639-3311 (website: http://www.cdc.gov).

3) Except for situations where the nature of the work with a particular agent may rate a higher level of containment than that generally deemed acceptable, experiments involving human and animal pathogens must be performed under the following containment conditions, i.e., Class 1 agents require BSL1 physical containment practices, and Class 2 agents require BSL2  physical containment practices, etc.

4) Detailed documentation of significant reduction in pathogenicity must accompany 

all written requests made to the Biosafety Subcommittee to lower the specific physical containment and practices for "attenuated" etiologic agents.

   B.  Oncogenic Viruses:


1)   All studies with viruses capable of inducing tumor in animals or transformation of cells in culture will be performed according to current safety standards promulgated by the National Cancer Institute (DHEW publication N. (NIH) 75-790, 1974).  In the development of these standards, three risk categories of tumor-producing viruses were established: low-risk, moderate-risk, and high-risk (APPENDIX F).  A majority of oncogenic animal viruses are in the low-risk category and may be handled under conditions approximating BSL2 level of physical containment and practices.  Viruses in the moderate-risk category must be handled under conditions for BSL3 level of containment. In addition, any previously undocumented viruses with possible oncogenic potential for man or non-human primates that may be isolated shall be considered as moderate-risk and handled under BSL3 containment conditions until their complete hazard potential is determined.





2)  
Currently no oncogenic or in vitro cell transforming viruses are classified as high-risk, a hazard category which requires use of the most stringent handling conditions provided only in a specifically constructed BSL4 (high-risk) laboratory facility.  If any of the present moderate-risk viruses should at some point be reclassified as high-risk, then studies involving such viruses would be prohibited on San Francisco VAMC premises.

   C.  Plant and Animal Pathogens:



Experiments conducted with plant and animal pathogens also require Biosafety approval.  The U.S. Department of Agriculture Bulletin PA-967 lists the separate classes of plant and animal pathogens.  Since federal regulations do not describe specific containment conditions for each of the above-mentioned classes of pests of pathogens, is it recommended that the Medical Center Biosafety Officer be consulted on any proposed experiments.  A list of restricted animal pathogens is given in Appendix J.
   D.  Recombinant DNA Studies:


1)   Experiments involving the in vitro construction or propagation of recombinant DNA molecules must be conducted in accordance with the latest guidelines established by the National Institute of Health (NIH) and as well as any recommendations that are issued on a case-by-case basis by the NIH Office of Recombinant DNA Activities. This shall be required of all studies regardless of the source of funds used to support the work.  The guidelines describe permissible levels of physical containment and practices as well as biological containment (host-vector system) for many but not all conceivable types of experiments. In instances where containment conditions for a proposed recombinant DNA experiment are not explicitly given in the guidelines, it shall be the responsibility of the investigator concerned to obtain an official appraisal from the NIH Office of Recombinant DNA Activities.


2)
 Recent revisions in recombinant DNA guidelines (Issued April, 2002) exempt certain experiments from the procedures of the guidelines. It should be noted that even though an experiment is thought to be exempt, it still needs to be reported to or reviewed by the R&D Biosafety Subcommittee.


3)
A copy of the guidelines is posted on the San Francisco VA Research Webpage under Biosafety.  Questions concerning recombinant experiments that require prior NIH approval should be directed to: Office of Biotechnology Activities, National Institutes of Health, 6705 Rockledge Drive, Suite 750, Bethesda, MD 20852, (301) 496-9838 (oba@od.nih.gov).  Information concerning National Science Foundation (NSF) policy on recombinant DNA research and its implementation should be addressed to: Senior Scientist for Recombinant DNA Activity, Division of Physiology, Cellular and Molecular Biology, National Science Foundation, Washington, D.C.  20550.

   E.  Cell Culture


Those investigators using cell lines are responsible for obtaining biosafety approval (Level 1 or 2 containment) in the following cases. 



1) 
When cell cultures are known to contain an etiological agent or an oncogenic virus, the cell line will be classified at the same level as that recommended for the agent.




2)  
For certain cell lines which are sub-primate, and cell lines of normal primate origin, which do not harbor a primate virus and which are not contaminated with bacteria, mycoplasma or fungi and which are well established can be considered Class 1 cell lines, indicating that there is no recognized hazard when used under these conditions. These cell lines can be used at Biosafety Level 1 containment.  The following precautions should be taken:




Access  to the laboratory is limited.




Work surfaces are decontaminated before and after use.




Mechanical pipetting is used; mouth pipetting is prohibited.




Eating, drinking, smoking, applying cosmetics or contacts are not permitted in the lab.




Laboratory coats and gloves are worn, and removed when leaving lab.




Hands are washed before and after handling cells.




Cells can be manipulated on an open bench top.



3) 
Primate cell lines derived from lymphoid or tumor tissue, all cell lines exposed to or transformed by a primate oncogenic virus, all clinical materials (e.g., samples of human tissues obtained from surgery, biopsy or autopsy), all primate tissue, all cell  lines new to the  laboratory (until proven to be free of infectious agents), all virus-containing  primate cell lines, and all mycoplasma-containing cell lines should be handled as Class 2 agents whether or not they have been shown to harbor a Class 2 agent.  In using primary human material even when there is no known infection, the possibility exists that the samples may contain Human Immunodeficiency Virus (HIV), Hepatitis viruses, or other pathogens. Investigators generating primary cell cultures from primates are required to file a Biological Use authorization (BUA) Form.


4) 
In addition to the guidelines listed for Level 1 containment, the following precautions for cell lines considered to be in the Level 2 category of containment should be followed:

       a.   A vertical laminar flow biological cabinet is used for all cell manipulations which may create aerosols whether or not the procedure requires sterility.


     b.
  Contaminated materials are disposed of in leak proof containers, followed by autoclav-ing.  Disposable gloves are worn when skin contact with infectious materials is unavoidable.  

5) When transporting cells between Facilities, cells are to be carried in a non-breakable sealed container (see Section X.A.).

   F.  Large Scale Propagation of Infectious Agents.   Large volumes or concentrations of infectious agents potentially present increased risk.  Special practices and spill containment and clean-up procedures, as well as special containment equipment are generally required.  In general, any culture work in greater than 10 liters volume needs to have a specially developed set of Standard Operating Procedures which have been approved by the Biosafety Sub-Committee. 

   G. Vaccinia and other Orthopox Viruses.   (See Appendix H for details).
     Research personnel working with “standard” vaccinia virus strains, recombinant vaccinia viruses or other orthopox viruses that infect human (e.g. monkeypox and cowpox) are at risk for infection with these agents.  In addition, should the virus be a recombinant vector, then accidental infection may result in the expression of foreign genes and proteins in infected human tissues.  Because of these potential risks, laboratory workers who directly handle a)  cultures, or  b) animals and materials contaminated or infected with vaccina, recombinant vaccinia viruses or other orthopox viruses that infect humans must receive counseling and be offered vaccinia vaccination if available.  Immunocompromised individuals need to be informed that they are at greater risk and should not be vaccinated (see Appendix H).  Furthermore, the door to the laboratory should have a warning label listing the risks.  [Note: vaccination is not necessary for certain “highly attenuated” poxvirus strains (e.g. MVA, NYVAC, ALVAC, OR TROVAC which replicate poorly or not at all in human cells.].
   H. Replication Defective viruses.

     The Biosafety Sub-Committee requires the testing of all stocks of replication defective viruses for the presence of replication competent virus. The Committee recommends that testing Retroviral vectors be done using a bioassay. For Adenoviral vectors, either a PCR or a bioassay test could be employed. However, if the vector is going to be used for live animal work or be shipped off station, then the bioassay is required. The Biosafety section of the Research Webpage contains several articles that should be useful in designing these tests. 

I.

Human Blood and Body Fluids 

     The Center for Disease Control has modified recommendations for hospital isolation and infection control policies (http://www.cdc.gov/hiv/pubs/mmwr/precautions.htm) implementing the principle of "universal precautions."  Under these precautions, blood and certain body fluids of all patients are considered potentially infectious for human immunodeficiency virus (HIV), hepatitis B virus and other bloodborne pathogens.  It is appropriate that similar precautions be used in all laboratories handling human blood, tissue and body fluids. With regard to physical containment, it has been determined that at least a BSL1 level facility must be used and that BSL-2 work practices (see Appendix B) should be followed for all human blood, tissue or body fluids.  Storage areas for such samples should be marked with a Biohazard label.  See APPENDIX G for training requirements.  Culturing of human specimens should only be done in a BSL2 level facility under BSL2 level work practices.
V.   PROHIBITED RESEARCH ACTIVITIES:  

Until such time as Federal law, agency policies and guidelines permit; or appropriate physical containment facilities are available; the following type of studies are not to be undertaken on San Francisco VAMC premises:




A.  
Experiments with etiologic agents requiring a BSL4 level of containment.



B.  
Experiments with animal pathogens (Class V) that are forbidden from  



entry into the United States.




entry into the United States or with Restricted Animal Pathogens (Appendix K) for 

              which a permit for importation has not been issued to the Investigator.


C.  
Experiments with plant pathogens or vectors for which the U.S Department of 

Agriculture may refuse to issue a permit for importation or interstate movement.



 D.   
Restricted Recombinant DNA experiments:

   

1.  Formation of recombinant DNAs derived from pathogenic organisms classified as  Class 4 or 5 or from cells known to be infected with such agents, regardless of the host-vector system used.

   

2.  
Creation by the use of recombinant DNA of a plant pathogen with increased virulence and host range beyond that which occurs by natural genetic exchange.





3.   
Deliberate release into the environment of any organism containing recombinant DNA, unless specifically approved in writing by NIH or Environmental Protection Agency (EPA).  [Since NIH has no legal regulatory function, it appears that eventually EPA will assume jurisdiction over release of recombinant DNA containing organisms into the environment.]





4.  
Transfer of a drug resistant trait to microorganisms that are not known to acquire it naturally, if such acquisition could compromise the use of a drug to control disease agents in human or veterinary medicine or agriculture.





5.   
Large scale propagation (more than 10 liters of culture) of recombinant DNA containing organisms that require BL3 or higher containment conditions and practices.

VI. GENERAL LABORATORY RULES FOR THE USE OF BIOHAZARDOUS MATERIAL: 


    In addition to the standard rules applicable to each particular Biosafety Level, the following general laboratory procedures should be followed.



   A.
Outer street clothing (coats, hats, etc.) should not be kept in an area where accidental exposure to hazardous material can occur.  Long hair, beards, and loose clothing are potentially dangerous when working near an open flame or moving laboratory equipment.  Tying back hair or employment of hair nets should be encouraged in all laboratories.


   B..
Eye protection is should be given high priority. Infection can occur through the conjunctiva if a pathogenic microorganism is splattered into the eye, and many chemicals commonly employed in the laboratory can cause serious damage if similarly deposited. Safety spectacles or goggles should be worn and some type of eye washing device made readily available when an eye hazard exists. The increased impact resistance of modern lens glass provides wearers of corrective glasses a reasonable level of protection. Contact lenses provide little or no practical protection to the eyes, and foreign material present on the surface of the eye can become trapped beneath the contact lens; and similarly entrapped caustic chemicals, irritating vapors, and infectious agents cannot be readily washed from the eye without removal of the lens.  Eye protection should be used with contact lenses.  Do not apply contact lenses in a laboratory with any type of chemical or biological hazard.
     C.  Exposure to ultraviolet radiation sources even for a short period should be avoided because of danger of burns to the eye and skin.  Proper shielding should be maintained including the reflection from polished surfaces in line with the light source. In areas irradiated without shielding (sterile rooms, etc.) warning signs should be conspicuously posted to prevent unscheduled entry of personnel. Personal protection against effects from radiant energies below 3200 Angstroms can be accomplished by the use of eyeglasses or goggles, plastic face masks, and protective clothing.

     D.  Laboratory workers should not be expected or permitted to work alone on an extremely hazardous laboratory operation.

     E.  Procedures or activities likely to produce aerosols of infectious material must be conducted in an approved biological safety cabinet. Centrifuges, sonicators, blenders, and shaking (aerating) equipment require special attention because they can be notorious dispensers of aerosols if not operated with proper precaution.

     F.  Transfer of liquid nitrogen from one container to another should be done in a well ventilated room. A full face protector, gloves, and an adequate protective apron should be worn by the operator. Similar protection is appropriate when removing glass objects from cryogenic storage containers.

      G.   NEVER  leave a laboratory in which you conducted an experiment with an infectious or hazardous agent, with your personal protective equipment on.  


    H.  Chemicals producing flammable vapor-air mixtures shall not be stored in domestic type refrigerators or freezers: only explosion-proof (non-arcing internal controls) refrigerators and freezers are safe for the storage of such material.

       I.  The use of safety sharps or sharps alternatives is required where possible. 

VII. LABELING OF FACILITIES AND WORK AREAS USED FOR BIOHAZARDOUS MATERIALS:






a. 
  All incubators, refrigerators, and freezers used for infectious material shall be posted with "BIOHAZARD" signs. The equipment should be kept locked at all times when located in an area accessible to persons other than laboratory personnel.




b.   The entrance to work areas used for Class 2 or Class 3 etiologic agents, and recombinant DNA activities, shall be posted with “BIOHAZARD" signs.




c.  
A label giving the name(s) and telephone number(s) of responsible person(s) who may be contacted in case an emergency occurs when the laboratory is not in operation should be affixed to BIOHAZARD signs posted at the entrance to work areas and on biohazard storage facilities located in unrestricted corridors and rooms.

VIII.  SPILLS AND ACCIDENTS:
1. Spills of infected or potentially infected material should first be covered with paper toweling or other absorbent material.  A disinfectant (see APPENDIX D) should be poured around the spill area and then over the absorbent material and left for 30 minutes.  The standard disinfectant recommended for cleaning contaminated 



surfaces is a hypochlorite solution with a concentration of 0.5% available 



chlorine (5 g/liter, 5000 ppm). However, for laboratories working with HIV 



cultures and virus preparations, a higher concentration of available chlorine



(1.0%) is recommended. The mixture of disinfectant and spilled material 

should be cleaned up with absorbent material, which should be placed in the contaminated waste containers. The surface should then be wiped again with disinfectant. Gloves should be worn throughout the procedure, and direct 

contact between gloved hands and the disinfected spilt material should be 

avoided. Broken glass or plastic should be swept up with a dustpan and brush.  Properly dispose of gloves, glass, wiping materials etc..
2. Needle-stick or other puncture wounds, cuts, and skin contaminated by spills 

or splashes of specimen material should immediately be thoroughly washed with soap and water. Bleeding from any wound should be encouraged.  Immediately call the Needle Stick Hotline at (415) 469-4411 to report exposure.

3. All spills, accidents, and overt or potential exposure to infectious material should


 be reported immediately to the laboratory supervisor.  A written record should be kept of all such incidents. Appropriate medical evaluation, surveillance, treatment and, if necessary, counseling should be provided.

4. All major spills (i.e., those requiring assistance for clean-up) involving infectious material(s) should be reported to the Environmental Health and Safety Office (X4839).




5.   Accident Reporting
All accidents must be reported to the Research and Development  Administration.  Appropriate reporting procedures are covered by Medical Center Memorandum MCM 138ES-18 (Reporting and Investigating Employee Job Related Accidents and Illness).

IX. HANDLING AND DISPOSAL OF CONTAMINATED MATERIAL AND WASTE:

1. Reusable equipment such as syringes, cannulas, needles, and 


specimen tubes should be placed in puncture-resistant metal or plastic


containers at the work station.  Such equipment must be chemically dis-


infected (see APPENDIX D) prior to cleaning or autoclaved.  Gloves must be 


worn during disinfection and cleaning. (See APPENDIX C on Selection of 


Gloves).

2.   Contaminated laboratory gowns, coats, and other protective clothing should be placed in a separate container located within the laboratory. Before reuse, such clothing should be autoclaved or disinfected and washed.

3. Biohazardous wastes are disposed of off-site.  Biohazardous materials for dis-





posal are taken to the holding room of the loading dock in the basement

of Bldg. 203.  Cultures and other dry waste are to be double bagged in red

 “Biohazard” bags.  Transfer to the holding area is to be done in rigid

containers by Housekeeping.  Pipettes (including plastic ones) and similar materials are to be collected in rigid cardboard “Infectious Waste” containers and wet waste in “Infectious Waste” plastic drums for transfer to the holding area.  Biohazardous materials ready for disposal will be picked up by the Housekeeping staff and will be taken to the holding room of the loading dock in the basement of Bldg. 203.  Contact the Housekeeping Aid working in your area or via the below listed phone numbers for replacement containers and waste pick up.  







Exterior Buildings: (AM) Ext. 4272, cell phone 559-9742

                                                       (PM) Ext. 2808, cell phone 716-7388






Bldg. 203 cell phone 559-9739






Or contact EMS Office at Ext. 2310 or the telephone operator

4. Disposable contaminated “sharps” equipment, e.g., syringes, needles, catheters and 


other sharp instruments or objects, should be  placed in a puncture-resistant 

metal or red sharps containers at  the work station.  This and other contaminated material should be transported from the work area in a securely covered leak proof container. They are to be disposed of by being taking to the holding area of the loading dock in the basement of Bldg. 203. 

5. Radioactive material should not be incinerated.  Refer to Medical Center Radiation Safety Manual. Note:  DO NOT USE Bleach with Radioactive Iodine.

6. Mixed Radioactive/Biohazardous waste cannot be disposed of.  It must either be sterilized and then disposed of as radioactive waste, or stored until the radioactivity has decreased to insignificant levels and disposed of as Biohazardous Waste.

7. For waste to be incinerated, chlorine free plastic bags should be used in order to reduce undesirable emission during incineration. These bags should be used for animal carcass disposal.  Other types of plastic should be used for general disposal and should not be included in the bag with carcasses.  Chlorine-free bags are available in the Animal Research Facility (Bldg. 12 Room 132).

X.  
GUIDELINES FOR THE HANDLING, TRANSFER, AND SHIPMENT 




OF BIOHAZARDOUS AGENTS:
The handling, transfer, and shipment of improperly packed specimens carry a risk of infection to all people directly engaged in, or in contact with any part of the process.  Improper handling within the laboratory endangers not only the laboratory workers immediately concerned but also the administrative, secretarial, and other support personnel. The transfer of specimens between laboratory and institution increases

the risk to the public and to personnel of the transport and postal services.

A.  Transport of Specimens - General Guidelines
1. Specimen containers should be of leak proof and break-resistant. Screwcaps are preferable for closing containers.

2. After the container is closed and sealed, it should be wiped with a 


disinfectant – a hypochlorite solution at a concentration of  0.1% 


available chlorine (1 g/litre, 1000 ppm) - and then dried.

3. When a specimen is received and before the container is opened,


 It should be wiped with a disinfectant as above.

4. Within the Medical Center, closed specimen containers should be placed in


racks to maintain them in an upright position. The racks should then


be transferred or transported in leak proof plastic or metal secondary 

       containers that will contain accidental leakage or spillages. 

5. Sealed specimen containers in racks being transported from field collection


 sites or between laboratories in laboratory controlled vehicles should


 be in secondary containers (leak proof plastic or metal boxes  with secure,

        tight-fitting covers.

6. Transport and storage in liquid nitrogen tanks with long holding times 


may be necessary in some areas without reliable electricity supply for 

       refrigeration.
B.   Transport of Specimens by Public Conveyance
     The United Nations Committee of Experts on the Transport of Dangerous Goods, the International Air Transport Association (IATA), the Universal Postal Union (UPU), the International Civil Aviation Organization (ICAO), and the World Health Organization (WHO) have developed regulations for the shipment of specimens by mail, air freight, and other common carriers. Shipping infectious, diagnostic or hazardous agents (including dry ice and flammables) by public conveyance must only be done by a person formally trained in the regulations.  Contact the Research Biosafety Advisor (X2229) for training.  Receiving from international non-commercial sources infectious, diagnostic or hazardous agents must only be done by a person formally trained in the regulations.  Contact the Research Biosafety Advisor (X2229) for training. If you are the recipient of such a shipment, you must report to the sender any improper packaging that is noted.  National and international shipping and transport regulations must be observed including the obtaining of Import permits from the CDC.
C. Importing Cell Cultures



A permit from the U.S. Department of Agriculture or CDC is required to bring cell cultures or infectious organisms into the United States.
XI.  Select Hazardous Agents and Restricted Animal Pathogens 

A.  Select Hazardous Agents


If you receive or transport any of the agents on the Selected Agent list, shown below, you must comply with the registration requirements listed in Appendix H.

Select Agent Regulation 42 CFR Part 73.0, Interim Final Rule 

The use, possession, destruction, receipt or transfer of these agents is regulated by law

Viruses

1. Cercopithecine herpesvirus 1 (Herpes B virus)

2. Crimean-Congo haemorrhagic fever virus 

3. Eastern Equine Encephalitis virus 

4. Ebola viruses 

5. Lassa fever virus 

6. Marburg virus 

7. Monkey Pox virus

8. Nipah and Hendra Complex viruses (Equine Morbillivirus)

9. Rift Valley fever virus 

10. South American Haemorrhagic fever viruses (Junin, Machupo, Sabia, Flexal, Guanarito) 

11. Tick-borne encephalitis complex viruses (Central European Tick-Borne encephalitis, Far Eastern Tick-Borne encephalitis including Russian Spring and Summer encephalitis, Kyasanur Forest disease, and Omsk hemorrhagic fever). 

12. Variola major virus (Smallpox virus) and Variola Minor virus (Alastrin) 

13. Venezuelan Equine Encephalitis virus 

Exemptions: Vaccine strains of viral agents (Junin Virus strain candid #1, Rift Valley fever virus strain MP-12, Venezuelan Equine encephalitis virus strain TC-83) are exempt. 

Bacteria

1. Bacillus anthracis 

2. Brucella abortus, B. melitensis, B. suis 

3. Burkholderia (Pseudomonas) mallei 

4. Burkholderia (Pseudomonas) pseudomallei 

5. Botulinum neurotoxin producing species of Clostridium
6. Francisella tularensis 

7. Yersinia pestis 

Exemptions: vaccine strains as described in Title 9 CFR, Part 78.1 are exempt. 

Rickettsiae

1. Coxiella burnetii 

2. Rickettsia prowazekii 

3. Rickettsia rickettsii 

Fungi

1. Coccidioides immitis 

2. Coccidioides posadasil
Toxins

1. Abrin (>100 mg)

2. Botulinum neurotoxins (>0.5 mg)

3. Clostridium perfringens epsilon toxin (>100 mg)

4. Conotoxins (>100 mg)

5. Diacetoxyscirpenol (>1,000 mg)

6. Ricin (>100mg)

7. Saxitoxin (>100 mg)

8. Shigatoxin (>100 mg)

9. Shiga-like ribosome inactivating proteins (>100 mg)

10. Staphylococcal enterotoxins (>5 mg)

11. Tetrodotoxin (>100 mg)

12. T-2 toxin (>1,000 mg)

Exemptions: Toxins for medical use, inactivated for use as vaccines, or toxin preparations for biomedical research use at an LD50 for vertebrates of more than 100 nanograms per kilogram body weight are exempt. National standard toxins required for biologic potency testing as described in 9 CFR Part 113 are exempt. 

Recombinant organisms/molecules

1. Genetically modified microorganisms or genetic elements from organisms on the list, shown to produce or encode for a factor associated with a disease. 

2. Genetically modified microorganisms or genetic elements that contain nucleic acid sequences coding for any of the toxins listed in this list, or their toxic subunits. 

B.  Restricted Animal Pathogens

Nonindigenous pathogens of domestic livestock and poultry may require special laboratory design, operation, and containment features not generally addressed in this Manual. The importation, possession, or use of these Restricted Animal Pathogens (see Appendix J) is prohibited or restricted by law or by U.S. Department of Agriculture regulations or administrative policies.  A USDA/APHIS import permit is required to import any infectious agent of animals that is listed by USDA/APHIS as a restricted animal pathogen (Appendix J). Such a permit may be required to import any other infectious agent of livestock or poultry. An import permit is also required to import any livestock or poultry animal product such as blood, serum, or other tissues. The importation, possession, use, or interstate shipment of animal pathogens other than those listed above may also be subject to regulations of the U.S. Department of Agriculture.
XII. GUIDELINES FOR COLLECTION OF BLOOD SAMPLES:



The major hazards to people taking blood specimens are blood contamination 
of the hands  while drawing blood, and penetrating injuries caused by needles and other sharp instruments or objects. The following guidelines describe practices and procedures designed to minimize such accidents.

        1.   Wear gloves,   Inspect your hands for cuts, scratches, or other breaks in the          

             skin.  If the skin is broken, wear double gloves.  
          2.  Take care to avoid contaminating your gloves while taking blood. If blood gets on 

     the gloves, they should  be replaced.

          3.  Wash your hands with soap and water immediately after any blood 







contamination and after work is completed.

          4.  Wash your hands with soap and water after removing


 the gloves.

5.  Wear a laboratory gown.

6.  Place used needles and syringes in a puncture-resistance container.  







Do not recap used needles.  Do not remove needles from syringes. 








Do not use needle clippers.

7.  Seal specimen containers securely. Wipe the outside of the container


Free of any blood contamination with a disinfectant, e.g., a hypochlorite 


Solution with a concentration of 0.1% available chlorine (1 g/liter, 


1000 ppm) (APPENDIX D).

8.  In the event of a needle-stick or other skin puncture or wound, immediately wash    

     the wound thoroughly with soap and water.  Encourage bleeding.  Call 









  the
Needle Stick Hotline  (415) 469-4411.

9.  Report any contamination of the hands or body with blood, and puncture   

       wound or cut,  to the supervisor and the Personnel Health Service (X2735).

     10.  Use only plasticware.  The use of glass tubes and pipettes should be eliminated  

            to the extent possible.

XIII.  Recombinant DNA (rDNA) EXPERIMENTS INVOLVING WHOLE ANIMALS

This section covers experiments involving whole immunocompromised animals, or in which the animal’s genome has been in altered by stable introduction of recombinant DNA, or DNA derived therefrom, into the germ-line (transgenic animals) and experiments involving viable recombinant DNA-modified microorganisms tested on whole animals.  For the latter, other than the viruses which are only vertically transmitted, the experiments may not be conducted at BSL1 containment.  A minimum containment of BSL2 is required.

CAUTION - Special care should be used in the evaluation of containment conditions for some experiments with transgenic animals.  For example, such experiments might lead to the creation of novel mechanisms of increased transmission of a recombinant pathogen or production of undesirable traits in the host animal.  In such cases, serious consideration should be given to increasing the containment conditions.


A. 
Recombinant DNA, or DNA or RNA molecules derived therefrom, from any source except for greater than two-thirds of a eukaryotic viral genome, may be transformed to any non-human vertebrate or any invertebrate organism and propagated under conditions of physical containment comparable to BSL1 and appropriate to the organism under study.  Animals that contain sequences from viral vectors, which do not lead to transmissible infection either directly or indirectly as a result of complication or recombination in animals, may be propagated under conditions of physical containment comparable to BSL1 and appropriate to the organism under study.  Experiments involving the introduction of other sequences from the eukaryotic viral genomes into animals are covered under Section B (below).  For experiments involving recombinant DNA-modified Class 2, or 3, organisms, permission from the Biosafety Committee is required.  It is important that the investigator demonstrate that the fraction of the viral genome being utilized does not lead to productive infection. 

B. For experiments involving recombinant DNA, or DNA or RNA derived therefrom, involving whole animals, including transgenic animals, and not covered by section A, the appropriate containment shall be determined by the Research Biosafety Sub-Committee.

C. Immunologically compromised rodents such as the nude mouse and the severe combined immunodeficient (SCID) mouse, that receive human xenografts, body fluids, blood, or human infectious agents and related materials, present a potentially unique and poorly understood (xenozoonosis) risk.  These rodents may develop persistent infections while remaining otherwise healthy.  For this reason, such animals injected with these materials need to be handled with caution, following Biosafety Level 2 practices in accordance with the recommendation of the Biosafety Officer.

D. Special Biosafety requirements for working with animals (BSL-1N or BSL-2N, 



where N refers to animals).  

                    1.    The containment area should be locked.

               2.   All genetically engineered neonates shall be permanently marked within 



72 hrs after birth if size permits (otherwise case container must be 



marked).

3. For BSL-2N, other animals not involved in the work are not permitted in the same work area.


4. Consult the Research Occupational Health and Safety for Animal Care Facility Guidelines.

XIV.  DECOMMISSIONING A LABORATORY
     When the laboratory usage of biohazardous material ceases, it is the responsibility of the Principal Investigator (PI) to ensure that the work area is disinfected and decommissioned. The PI must inform the Biosafety Compliance Advisor in writing that biohazardous material will no longer be used in the area in which it was assigned. The P.I. should follow the plan for disinfection and decontamination of the work area and equipment outlined below.  The P.I. is to arrange for and oversee the plan including filling out the Laboratory Decommissioning Form (the form is n the Research Webpage under Biosafety). When complete the Biosafety Officer will verify disinfection and sign off on the form. 

     Decommissioning is complete when the following has been accomplished.

1. All Biohazard signs have been removed from the room.  [Note:  Do not remove Biosafety signage on the outer door.  That will be done by the Biosafety Officer].
2. All labware soaked in bleach (1 to 10 diluted household bleach) unless they are 
              being moved to a room with the same or higher Biosafety level.
3. All surfaces wiped down with bleach (1 to 10 diluted household bleach).
4. The inside of all centrifuges, refrigerators, freezers, incubators, and storage cabinets, etc that had contained biohazardous agents cleaned with bleach, unless they are being moved to a room with the same or higher Biosafety level.
5. All Biosafety cabinets that had been used for BSL2 work and that are not to be used for BSL2 work in the future were professionally decontaminated.
6. The floor mopped with disinfectant.
7. Biohazardous stock cultures disposed of appropriately or removed.
XV. Laboratory Security
     Traditional biosafety guidelines for laboratories have emphasized use of optimal work practices, appropriate containment equipment, well-designed facilities, and administrative controls to minimize risk of worker injury and to ensure safeguards against laboratory contamination.  In recent years, concern has increased regarding use of biologic materials as agents of terrorism.  This has necessitated increased concern for security in laboratories with hazardous agents.  Guidelines covering security issues have been developed which are intended for laboratories working with agents that are capable of causing serious or fatal illness in humans or animals.  These agents are under biosafety-level 2 or 3 conditions. While very specific regulations have been implemented for Select Agents (see Appendix I), and by the VA for BSL3 laboratories, a general security plan should include the following. 
1. Recognition that laboratory security is related to but different than laboratory safety.

2. Control access to areas where biologic agents or toxins are used and stored.

3. Know who is in the laboratory area.
4. Know what materials are being brought into the laboratory area.

5. Know what materials are being removed from the laboratory area.

6. Have an emergency plan for controlled areas.

7. Have a protocol for reporting incidents.

XVII. Biosafety Level 3 Laboratories
     Each laboratory conducting Biosafety Level 3 work must have written laboratory-specific Biosafety practices and procedures approved by the Biosafety Sub-Committee prior to commencement of work.  The written procedures and practices must at a minimum address the following issues:  Responsibilities of the PI, all persons who work with BSL3 agents and those who work in or enter a BSL3 level facility; Biosafety Training; Security Plan; Personal Protective Equipment; Biosafety Waste Handling; Decontamination and Housekeeping; Lab Maintenance and Repair; Medical Surveillance; and Procedures for Emergencies such as: power outage, breach of security, accidental exposure and spills.
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APPENDICES 

APPENDIX A

GENERAL REQUIREMENTS FOR BSL1, BSL2, AND BSL3 CONTAINMENT
BSL1 CONTAINMENT
1.  
Laboratory doors must be posted with a BSL1 sign and may also be posted with the universal biohazard sign, and kept closed while experiments are in progress to prevent corridor contamination in event of an accident.

2.  
Work surfaces are to be impervious to water and resistant to acids and alkalis. They are to be "decontaminated" daily with effective disinfectant solutions, and immediately following spills or accidental release of microorganisms or material containing recombinant DNA molecules.

3.
All biological wastes are decontaminated by an approved decontamination method before disposal. Other contaminated materials such as glassware, plastic ware, animal cages, and laboratory equipment must be decontaminated before disposal, washing, or reuse.

5. Mechanical pipetting devices are used; mouth pipetting devices are prohibited for all laboratory  operations.

6. Eating, drinking, smoking, applying cosmetics, handling contact lenses and storage of foods is not permitted in the laboratory area where microorganisms or materials containing recombinant DNA molecules are handled.

7. Each laboratory contains a sink for hand washing and persons must wash their hands after handling microorganisms or materials containing recombinant DNA molecules and when they leave the laboratory.

8. Exercise care to minimize creation of aerosols.

9. Contaminated materials that are to be decontaminated at a site away from the laboratory 


where the work is performed are placed in durable leakproof containers, which are closed 


before removal from the laboratory.An effective insect and rodent control program is in where the work is performed are placed in durable leak proof container, which are closed 


before removal from the laboratory. 

10.  An effective insect and rodent control program is in force.  Windows must contain fly screens or   remain closed.

11. The use of hypodermic needles and syringes is avoided when alternative methods are feasible or available. 

12. The wearing of laboratory coats, gowns, or uniforms when working with microorganisms is at the discretion of the laboratory supervisor.

13. Outer street clothing (coats, hats, etc.) should not be kept in an area where accidental  contamination with infectious or hazardous material can occur.

14. The laboratory is kept neat and clean.

.
BSL2 CONTAINMENT

1. All requirements of BSL1 containment apply.

2. There is no option on the wearing of laboratory gowns, coats or uniforms; their use is required.  Double gloves should be worn.

3. Extra care is exercised to minimize the creation of aerosols (e.g., inserting a hot inoculating loop into a culture, flaming an inoculation loop so that it splatters, forceful pipetting to mix sus- pensions or solutions). Aerosol-producing equipment (e.g., centrifuges, sonicators, lypohilizers, blenders) must be contained within a certified and regularly serviced biological safety cabinet when used in work involving microorganisms or material containing recombinant DNA molecules, except when equipment specially designed to contain aerosols is employed.

4. The universal biohazard sign is posted on all laboratory access doors when experiments requiring BSL2 containment are in progress.  Refrigerators, freezers, or other facilities used to store microorganisms or materials containing recombinant DNA molecules also are posted with the universal biohazard sign.

5. Only persons who have been advised of the nature of the work being conducted are allowed to enter the laboratory.

6. The laboratory door is to be closed and locked at all times. 

7. Animals not involved in the experiment being performed are not permitted in the laboratory.

8. Experiments of lesser biohazard potential (BSL1 or less) may be carried out in clearly designated areas of the same laboratory (BSL2 containment).

BL3 CONTAINMENT
1.  
All requirements of BSL1 and BSL2 containment apply.

2. Entry into the laboratory shall be through a controlled access area with self closing doors.  Only persons who have been advised of the nature of the research being conducted shall enter the controlled access area.  Only persons required on the basis of program or support needs shall be authorized to enter the laboratory. Such persons shall be advised of the nature of the research being conducted before entry, and shall comply with all required entry and exit procedures.

3. Persons under 16 years of age must not enter the laboratory.

4. Laboratory clothing that properly protects street clothing (i.e., long-sleeves, solid front or wrap- around gowns, no button or slip-on jackets) is worn in the laboratory. Front-button laboratory coats are not permitted.  Laboratory clothing is not worn outside the laboratory and is decontaminated before being sent to the laundry.

5. Outer street wear is not taken into the laboratory.

6. Gloves are worn when handling materials requiring BSL3 containment and are decontaminated after use.

7. Animals and plants not related to the experiment shall not be permitted in the laboratory.

8. Vacuum outlets in the laboratory are protected by HEPA filter and liquid disinfectant traps. 

9. Activities requiring lesser containment but performed in BSL3 physical containment units are to be conducted in accordance with all BSL3 level laboratory practices.

10. Certified and regularly serviced biological safety cabinets are used for all manipulations of etiologic agents or recombinant DNA preparations requiring BSL3 containment, except where other safety equipment eliminates the need for safety cabinet use.  Cabinets are to be on emergency power with fans running continuously.
11. Laboratory animals held in a BSL3 area are housed in partial containment caging systems, open cages placed in ventilated enclosures, solid wall and bottom cages covered by fiber bonnets, or solid wall and bottom cages placed on holding racks equipped with ultraviolet radiation lamps and reflectors. (Conventional caging systems may be used, provided that all personnel wear appropriate personal protective devices). These shall include, at a minimum, wrap-around gowns, head covers, gloves, shoe covers, and respirators.  

12. The laboratory is separated from areas open to unrestricted traffic by a controlled access area such  as an anteroom, a change room, and air lock, or any double door arrangement.

13. The surfaces of walls, floors, and ceilings shall be readily water impermeable and cleanable.  Penetrations through these surfaces shall be sealed to facilitate space decontamination.

14. Windows  in the laboratory are sealed.

15. A foot or elbow activated hand washing facility is available near each laboratory exit area.

16. An autoclave is available for sterilizing wastes and contaminated materials (preferably in the controlled laboratory area).

17. The laboratory has a controlled air movement ventilation system.  The movement of air is from areas of lower containment to areas of higher contamination potential. A control system to prevent the reversal of the direction of air movement or an alarm activated in the event of an air flow  reversal is present and in working order.  Exhaust air from the laboratory area is filtered through properly maintained HEPA filters or their equivalent. 

Treated (HEPA filtered) exhaust air from Class I and Class II biological safety cabinets may be discharged either to the laboratory or directly to the outdoors.  Treated exhaust air from a class III cabinet is discharged directly to the outdoors. The exhaust air from either class cabinet may be discharged directly to the outdoors through a building exhaust air system provided the connection is such that there is no interference with the air balance of the cabinet and the ventilation system in the  building. 

18. APPENDIX B
PREVENTION OF LABORATORY TRANSMISSION OF HIV, HBV and HCV, AND OTHER AGENTS THAT MAY BE PRESENT IN HUMAN BLOOD, TISSUE OR BODY FLUIDS      

A.  The risk of transmission of HIV (Human Immunodeficiency Virus), HBV (Hepatitis B Virus) Hepatitis C and other bloodborne pathogens is minimized by use of the following guidelines:

1)  Take care to prevent injuries when using needles, scalpels, and other sharp instruments or devices; when handling sharp instruments after procedures; when cleaning used instruments; and when disposing of used needles.  Do not recap used needles by hand; do not remove used needles from disposable syringes by hand; and do not bend, break, or otherwise manipulate used needles by hand.  Place used disposable syringes and needles, scalpel blades, and other sharp items in puncture-resistant containers as close to the area as is practical.


2)  Use protective barriers to prevent exposure to blood, body fluids containing visible blood, and other fluids to which universal precautions apply.  The type of protective barrier(s) should be appropriate for the procedure being performed and type of exposure anticipated.

3)  Immediately and thoroughly wash hands and other skin surfaces that are contaminated with blood, body fluids containing visible blood, or other body fluids to which universal precautions apply.

B.  The following precautions have been recommended for health-care workers in clinical laboratories; they apply equally well to workers in all VAMC laboratories.


1)  All specimens of blood and body fluids should be put in a well-constructed container with a secure lid to prevent leaking during transport.  Care should be taken when collecting each specimen to avoid contaminating the outside of the container and the laboratory form accompanying the specimen.


2)  All persons processing blood and body-fluid specimens (e.g., removing tops from vacuum tubes) should wear gloves.  Masks and protective eyewear should be worn if mucous-membrane contact with blood or body fluids is anticipated. Gloves should be changed and hands washed after completion of specimen processing.


3)  For routine procedures, such as histologic and pathologic studies or microbiologic culturing, a biological safety cabinet is not necessary. However, biological safety cabinets (Type I or II) should be used whenever procedures are conducted that have a high potential for generating aerosols or droplets.  These include activities such as blending, sonicating, and vigorous mixing.

4)  Mechanical pipetting devices should be used for manipulating all liquids in the      laboratory. Mouth pipetting MUST NOT be done.

5)  Use of needles and syringes should be limited to situations in which there is no alternative, and the recommendations for preventing injuries with needles (A.1. above ) followed.

6)  
Laboratory work surfaces should be decontaminated with an effective chemical germicide after a spill of blood or other body fluids and when work activities are completed (e.g. with undiluted chlorox).


7)   
Contaminated materials used in laboratory tests should be decontaminated before reprocessing or be placed in bags and disposed of in accordance with current VA policies for disposal of hazardous waste.


8)    
Scientific equipment that has been contaminated with blood or other body fluids should be decontaminated and cleaned before being repaired in the laboratory or transported to the manufacturer.


9)   
All persons should wash their hands after completing laboratory activities and should remove protective clothing before leaving the laboratory.


10)  
Implementation of universal blood and body-fluid precautions for ALL patients eliminates the need for warning labels on specimens since blood and other body fluids from all patients should be considered infective.

  11)   Because of the risk of breakage, do not use glass centrifuge tubes, pipettes or syringes when working with any human blood or fresh cells/tissues.  This is no longer acceptable practice under both federal and Cal-OSHA Bloodborne Pathogen regulations.  Plastic disposables have replaced their glass counterparts in the clinical laboratories and research labs working with fresh human specimens are expected to follow suit.  Established human cell lines do not count, but, obviously, competent human viral pathogens (HBV, HCV, HIV) do.

  12)  Accidnetal needle sticks or splashes to the eyes or mouth shold be reported to the Neddle Stick Hotline for appropriate evaluation and treatment.  Needle sticks shouls also be reported to the emplyee’s immediate supervisor and a “Federal Employee’s notice of Traumatic Injury”, Form CA-1, should be completed.

   13)  All employees must be offered hepatitis B vaccination.  An employee who declines must sign a declination form (HBV information and declination forms are available through Personnel Health, extension 2735).
C. Management of Exposure to Human Blood and Body Fluids:

1)    
All exposures should be reported to the Research and Development Administration.  Appropriate reporting procedures are covered by Medical Memorandum 138ES-18 (Reporting and Investigating Employee Job Related Accidents and Illness).

2)  
For exposure to human blood or other body fluids that could contain HIV, HBV or other bloodborne agents, VAMC Emergency Room personnel will evaluate and manage the incident according to current CDC and Hospital Infection Control Committee guidelines.

APPENDIX C

SELECTION AND CARE OF GLOVES
     The wearing of gloves is generally recommended for laboratory workers who handle blood specimens or other fluids that may be infected with HIV. Gloves reduce the risk of contamination of the hands with blood, but will not prevent the occurrence of penetrating injuries or cuts caused by needles, other sharp instruments, broken glass or plastic. It is important to remember that gloves are meant to supplement, not replace good infection control practices, including proper hand-washing.

The following general precautions should be taken regarding the use of gloves in the laboratory:

1.
Wear gloves for all manipulations of potentially infectious materials.  Laboratories that work with HIV require a generous supply of good-quality gloves, and adequate provision for them must be made in the budget.

2. 
Discard gloves whenever it is thought that they have become contaminated; wash your hands, and put on new gloves.  Do not touch your eyes, nose, or other exposed membranes or skin with gloved hands.

4.  
Do not leave the workplace or walk around the laboratory wearing gloves.

5.
Wash your hands after removing gloves.

  Selection of gloves

Non-sterile examination gloves of vinyl or latex are satisfactory for laboratory use.  They should be used once only.  Nitrile gloves have greater toughness and chemical resistance.  General-purpose plastic utility gloves, usually known as rubber or household gloves, are satisfactory for use in decontamination procedures, and other activities where manual dexterity is not required.  Such gloves may be reused.

APPENDIX D
STERILIZATION AND DISINFECTION

     Heat is the most effective method for inactivating HIV, and thus autoclaving or boiling is the method of choice, particularly for medical instruments and reusable laboratory equipment.  Chemical disinfectants are less reliable, but are extremely useful in general laboratory decontamination.  It is imperative that all reusable instruments and equipment be disinfected and cleaned thoroughly before being reprocessed.

A.   
STEAM STERILIZATION
Steam sterilization (autoclaving) is the method of choice for reusable equipment, including needles and syringes.  Note, sharps are not to be autoclaved for disposal but rather disposed 

of in appropriately marked sharps containers.  Waste to be autoclaved for disposal in regular trash should not be in “Biohazard” bags.  The autoclave should not be overloaded. Double bag all potentially infectious waste.  Loosely tape (with heat sensitive tape) bag to prevent spillage but allow steam penetration.  Autoclaves and pressure cookers should be kept  in operation for at least 30 minutes after a temperature of 121°C (250°F) is reached; this is equivalent to a pressure of 1 atmosphere  (15 lb/in2) above atmosphere pressure. For biohazardous waste, 60 minutes of sterilization is recommended.  An autoclave quality control (QC) test shall be performed at least monthly and records maintained (see following page).

Do NOT autoclave for disposal in regular trash:




•
Waste containing recognizable blood or blood products


• 
Human tissues


• 
Animal carcasses, tissues or fluids


B.    BOILING
When autoclaving is not available, the simplest and most reliable method of inactivating most pathogenic microbes, including HIV, is by boiling.  A high level of disinfection of instruments and equipment is achieved by continuous boiling for 20-30 minutes.

C.
CHEMICAL DISINFECTION 
Many disinfectants recommended for use in health care facilities have been found to inactivate HIV in laboratory testing.  In practice, however, chemical disinfectants may not be reliable, because they may be inactivated by blood 

or other organic matter present.  Furthermore, they must be prepared carefully.  They may also rapidly lose their strength, especially when stored in a warm place.

Chemical disinfection must not be used for needles and syringes.  Chemical disinfection for other skin-cutting and invasive instruments should be employed only as the last resort, if neither sterilization nor high-level disinfection by boiling is possible, and then only if the appropriate concentrations and activity of the chemical can be ensured and if the instruments have been thoroughly cleaned to remove gross contamination prior to soaking (immersion) in the chemical disinfectant. Removal of gross contamination is necessary because disinfectants will not penetrate into some organic matter, such as pieces of tissue or clotted or dried blood.  Instruments other than skin-piercing instruments should be roughly toweled dry before immersion, since repeated immersion of wet instruments may dilute these solutions beyond their range of effectiveness.  Properly dispose of the wipe towel.
1.  Sodium hypochlorite


Sodium hypochlorite solution (liquid bleach, eau de Javel, etc.) is an excellent universal disinfectant.  A general all-purpose laboratory disinfectant solution for wiping work benches and specimen containers, cleaning gloves, etc., is one with a concentration of 0.1% available chlorine (1 g/liter, 1000 ppm). A stronger solution for laboratory use when disinfecting heavily soiled equipment, blood spills, etc. is one with a concentration of 1.0% available chlorine (10 g/litre, 10,000 ppm).  To inactivate HIV-1 in tissue specimens, it is necessary to use undiluted  bleach (JAIDS 6:218, 1993).





Care is required in the preparation of the sodium hypochlorite solution because the amount of available chlorine in stock solutions varies with the country of manufacture. In some countries the concentration of sodium hypochlorite solution is expressed in chlorometric degrees (° chlorom.):  1°



 chlorom. is approximately equivalent to 0.3% available chlorine.


•  
Household liquid bleach generally contains 5% available chlorine.




•   
Eau de Javel (15° chlorom.) contains approximately 5% available chlorine.




• 
Eau de Javel (48° chlorom.) contains approximately 15% available chlorine.


•  
Chlorinated lime contains approximately 35% available chlorine.

Sodium hypochlorite solutions gradually lose their strength, requiring daily preparation of fresh solutions for use. The effectiveness of hypochlorite solutions is neutralized by blood, serum, and other proteinaceous material. Regular replacement is required.

2. 
Calcium hypochlorite


Calcium hypochlorite is available in powder, granule, or tablet form.  It decomposes at a slower rate than sodium hypochlorite.  Calcium hypochlorite is normally formulated with 70% available chlorine.   At this strength a  0.1%  available chlorine solution is obtained by dissolving 1.4 g of dry chemical in 1 liter of water.  A 1.0% solution is obtained by dissolving 14 g of dry chemical in 1 liter of water.

3. 
Sodium dichloroisocyanurate (NaDCC)

NaDCC is normally formulated with 60% available chlorine in tablet form At this strength a solution containing 0.1% available chlorine is obtained by dissolving 1.7 g of stock in 1 liter of water.  A 1.0% solution is obtained by dissolving 17 g of stock in 1 liter of water. Tablets are also formulated with 1.5 g of available chlorine per tablet.  A tablet dissolved in 1 liter of water provides a 0.1% solution for use. NaDCC is more stable than sodium and calcium hypochlorite.

4.  
Chloramine

Chloramine is available in powder or tablet form.  It is normally formulated according to the available chlorine.   Because it releases chlorine at a slower rate than other chlorine compounds, higher concentrations are required for effective disinfection.


A solution of 20 g of stock in 1 liter of water is recommended as an all-purpose disinfectant.  A dilution of 40 g of stock in 1 liter of water is recommended for disinfecting heavily soiled equipment, blood spills, etc.



Chloramine is more stable than sodium and calcium hypochlorite.

5. 
Ethanol (ethyl alcohol) and 2-propanol (isopropyl alcohol)
Ethanol and 2-propanol are effective disinfectants, particularly for cleaning surfaces such as the exterior of specimen containers and bench tops. For maximum effectiveness, they should be used in a concentration of 70% (70% alcohol: 30% water).


6. 
Polyvidone Iodine (PVI)
Iodophore disinfectant activity is similar to that of hypochlorite solutions. Iodophores are more stable and less corrosive but are expensive (however, they should not be used on aluminum or copper).

7. 
Formalin


Formalin is an excellent disinfectant, but its uses are limited because the solution and the vapor released are toxic and very irritating.  Formalin contains 35-40% formaldehyde, 10% methanol, and water.  It should be diluted 1:10 (to give a solution containing 3.5-4% formaldehyde) for disinfection.  Rinse the equipment before reuse.

      Note:  formalin usage requires special gloves, and air monitoring and should be disposed of as hazardous chemical waste.
8.
Glutaral (glutaraldehyde)
Glutaral is a high-level disinfectant, often used for the disinfection of non-disposable heat-sensitive equipment and instruments. It is usually available as a 2% aqueous solution.  To activate, add the powder or liquid supplied with the solution. Immersion in the activated solution destroys vegetative bacteria, fungi, and viruses in less than 30 minutes. Ten hours immersion is required for the destruction of spores. Treated equipment must be thoroughly rinsed.  Activated solution should not be kept more than 2 weeks, or according to the manufacturer's instructions.
     Glutaraldehyde can cause severe irritation of the eyes, nose, throat, lungs, nausea, headaches, drowsiness, and dizziness. It can cause difficult breathing and other severe allergic reactions in workers who have become sensitized to glutaraldehyde. Avoid using glutaraldehyde if possible by using other chemicals or processes, enclose operations and use local exhaust ventilation, store and handle properly, use appropriate personal protective equipment.  Air monitoring is required.

Based on Guidelines on sterilization and disinfection methods against human immunodeficiency virus (HIV), 2nd ed. Geneva.  World Health Organization,  1989 (WHO AIDS Series 2)

2 For more information contact:  Expanded Programme  on Immunology (EPI), World Health Organization121Geneva, Switzerland; or UNIPAC (UNICEF Procurement and Assembly Center), Freeport, DK 2100, Copenhagen, Denmark.

APPENDIX E
       BIOLOGICAL SAFETY CABINETS AND OTHER CONTAINMENT EQUIPMENT
     There is no evidence that HIV or other retroviruses are transmitted by inhalation. Nor is there any evidence that inhalation or aerosols plays any part in hepatitis B infections.  It has also been demonstrated that it is exceedingly difficult to make aerosols from blood because of the size and viscosity of the components.  Protection from aerosols by the use of biological safety cabinets or other containment devices is therefore not strictly necessary in laboratories engaged in serology and blood screening.  However, biological safety cabinets or other containment devices are indicated for use in procedures where specimens may contain other pathogens requiring such containment, for viruses isolation, and where HIV is being concentrated or purified in quantities greater than those required for diagnostic procedures, e.g., in the production and manipulation of concentrated HIV.  

Biological safety cabinets (class I or II, see below) or other appropriate devices for personal protection or physical containment (e.g., special protective clothing, masks, gloves, goggles, respirators, centrifuge safety cups, sealed centrifuge rotors) are recommended for use in the following circumstances:

1.   When procedures with a high potential for creating infectious aerosols are carried out. These include centrifuging, grinding, blending, vigorous shaking or mixing, sonic disruption and opening of containers of infectious materials whose internal pressure may be different from atmospheric pressure.

2.  When high concentrations or large volumes of infectious agents are used.  If materials are centrifuged in the open laboratory, sealed heads or centrifuge safety cups should be used, and the heads of safety cups should be loaded and unloaded only in a biological safety cabinet.

A class I biological safety cabinet is an open-fronted work chamber which is exhaust-ventilated to provide protection for personnel and the surrounding laboratory space by means of an inward air flow away from the operator.  The exhaust air is filtered through a high-efficiency particulate air (HEPA) filter before being discharged from the cabinet.  A class I biological safety cabinet is recommended for all laboratories that do not have the expertise and equipment required for the routine testing of air filters, cabinet tightness, and balanced air flow.  The cabinet is not designed to provide protection for material inside the cabinet from airborne contamination (Fig. 2a).

A class II biological safety cabinet is a partially open-fronted work chamber which provides protection for personnel and the surrounding laboratory by means of "barrier air flow" at the work opening (Fig. 2b).  The cabinet also provides protection against contamination of the product and/or experiment by means of HEPA-filtered air flowing in a downward, uniform, unidirectional manner (laminar air flow).  Class II biological safety cabinets require routine testing and servicing by trained technicians to maintain the barrier air flow and to ensure the integrity of the pressurized air flow chambers and the efficiency of the air filters.  They should not be used unless skilled routine servicing is available. Several tests are required to ensure the containment efficiency of class II biological safety cabinets; a test of inward air velocity is not sufficient. A rough test to determine if a class II biological safety cabinet provides worker protection involves the use of a chemical "smoke".  A cotton swab is dipped in titanium tetrachloride, which produces a white "smoke" on exposure to air, and is passed around the perimeter of the work opening.  If the smoke flows inwards, the cabinet is functioning properly.  If it flows or drifts outward, the worker is not protected. Sticks or tubes of chemical smoke are commercially available.  Note that titanium tetrachloride is toxic and must be used with care.  An alternative method is to suspend ribbons of tissue paper around the work face and observe whether they are sucked into the cabinet.

Care must be taken in locating the biological safety cabinet within the laboratory.  Air currents across the working front of the cabinet can interfere with the protective air flow, and allow microorganisms to escape from the cabinet. The cabinets should therefore not be located near doors or windows and should be away from traffic patterns within the room.  They should not be placed near the supply or exhaust grilles of mechanical ventilation systems.

If a biological safety cabinet is not available, and aerosol protection is required, a negative air flow ventilated work cubicle can be constructed.  Workers in the cubicle should wear a HEPA-filter mask and goggles in addition to normal protective clothing. Centrifuges and other aerosol-producing devices can be placed in negatively ventilated cabinets or isolators to provide the necessary protection.

There are currently no standards for airflow velocity.  However, a velocity of 80-100 FPM is recommended.

Additional information regarding biological safety cabinet standards and testing can be found in Appendix A of the 4th Edition of the Biosafety 

      in Microbiological and Biomedical Laboratories. published by the CDC/NIH     

      (BMBL).
Appendix F. 
Classification of Infectious Agents* 

For a more complete list see: http://www.absa.org/resriskgroup.html
Risk Group 1 (RG1) Agents 

RG1 agents are not associated with disease in healthy adult humans. Examples of RG1 agents include asporogenic Bacillus subtilis or Bacillus licheniformis, Escherichia coli-K12, and adeno-associated virus types 1 through 4; and also some animal tumor cell lines.  These agents are to be worked with under BSL1 level work practices. 

Those agents not listed in Risk Groups (RGs) 2, 3 and 4 are not automatically or implicitly classified in RG1; a risk assessment must be conducted based on the known and potential properties of the agents and their relationship to agents that are listed. 

Risk Group 2 (RG2) Agents 

RG2 agents are associated with human disease which is rarely serious and for which preventive or therapeutic interventions are often available. These agents are to be worked with under BSL2 level work practices.  This group also contains certain derivative cell lines such HEK 293 and 293T cells.

Risk Group 2 (RG2) - Bacterial Agents Including Chlamydia 

--Acinetobacter baumannii (formerly Acinetobacter calcoaceticus) 

--Actinobacillus 

--Actinomyces pyogenes (formerly Corynebacterium pyogenes) 

--Aeromonas hydrophila 

--Amycolata autotrophica 

--Archanobacterium haemolyticum (formerly Corynebacterium haemolyticum) 

--Arizona hinshawii - all serotypes 

--Bacillus anthracis 

--Bartonella henselae, B. quintana, B. vinsonii 

--Bordetella including B. pertussis 

--Borrelia recurrentis, B. burgdorferi 

--Burkholderia (formerly Pseudomonas species) except those listed in Risk Group 3 

--Campylobacter coli, C. fetus, C. jejuni 

--Chlamydia psittaci, C. trachomatis, C. pneumoniae 

--Clostridium botulinum, Cl. chauvoei, Cl. haemolyticum, Cl. histolyticum, Cl. novyi, Cl. septicum, Cl. tetani 

--Corynebacterium diphtheriae, C. pseudotuberculosis, C. renale 

--Dermatophilus congolensis 

--Edwardsiella tarda 

--Erysipelothrix rhusiopathiae 

--Escherichia coli - all enteropathogenic, enterotoxigenic, enteroinvasive and strains bearing K1 antigen, including E. coli O157:H7 

--Haemophilus ducreyi, H. influenzae 

--Helicobacter pylori 

--Klebsiella - all species except K. oxytoca (RG1) 

--Legionella including L. pneumophila 

--Leptospira interrogans - all serotypes 

--Listeria 

--Moraxella 

--Mycobacterium (except those listed in Risk Group 3) including M. avium complex, M. asiaticum, M. bovis BCG vaccine strain, M. chelonei, M. fortuitum, M. kansasii, M. leprae, M. malmoense, M. marinum, M. paratuberculosis, M. scrofulaceum, M. simiae, M. szulgai, M. ulcerans, M. xenopi 

--Mycoplasma, except M. mycoides and M. agalactiae which are restricted animal pathogens 

--Neisseria gonorrhoeae, N. meningitidis 

--Nocardia asteroides, N. brasiliensis, N. otitidiscaviarum, N. transvalensis 

--Rhodococcus equi 

--Salmonella including S. arizonae, S. cholerasuis, S. enteritidis, S. gallinarum-pullorum, S. meleagridis, S. paratyphi, A, B, C, S. typhi, S. typhimurium 

--Shigella including S. boydii, S. dysenteriae, type 1, S. flexneri, S. sonnei 

--Sphaerophorus necrophorus 

--Staphylococcus aureus 

--Streptobacillus moniliformis 

--Streptococcus including S. pneumoniae, S. pyogenes 

--Treponema pallidum, T. carateum 

--Vibrio cholerae, V. parahemolyticus, V. vulnificus 

--Yersinia enterocolitica 

Risk Group 2 (RG2) - Fungal Agents
--Blastomyces dermatitidis 

--Cladosporium bantianum, C. (Xylohypha) trichoides 

--Cryptococcus neoformans 

--Dactylaria galopava (Ochroconis gallopavum) 

--Epidermophyton 

--Exophiala (Wangiella) dermatitidis 

--Fonsecaea pedrosoi 

--Microsporum 

--Paracoccidioides braziliensis 

--Penicillium marneffei 

--Sporothrix schenckii 

--Trichophyton 

Risk Group 2 (RG2) - Parasitic Agents
--Ancylostoma human hookworms including A. duodenale, A. ceylanicum 

--Ascaris including Ascaris lumbricoides suum 

--Babesia including B. divergens, B. microti 

--Brugia filaria worms including B. malayi, B. timori 

--Coccidia 

--Cryptosporidium including C. parvum 

--Cysticercus cellulosae (hydatid cyst, larva of T. solium) 

--Echinococcus including E. granulosis, E. multilocularis, E. vogeli 

--Entamoeba histolytica 

--Enterobius 

--Fasciola including F. gigantica, F. hepatica 

--Giardia including G. lamblia 

--Heterophyes 

--Hymenolepis including H. diminuta, H. nana 

--Isospora 

--Leishmania including L. braziliensis, L. donovani, L. ethiopia, L. major, L. mexicana, L. peruvania, L. tropica 

--Loa loa filaria worms 

--Microsporidium 

--Naegleria fowleri 

--Necator human hookworms including N. americanus 

--Onchoerca filaria worms including, O. volvulus 

--Plasmodium including simian species, P. cynomologi, P. falciparum, P. malariae, P. ovale, P. vivax 

--Sarcocystis including S. sui hominis 

--Schistosoma including S. haematobium, S. intercalatum, S. japonicum, S. mansoni, S. mekongi 

--Strongyloides including S. stercoralis 

--Taenia solium 

--Toxocara including T. canis 

--Toxoplasma including T. gondii 

--Trichinella spiralis 

--Trypanosoma including T. brucei brucei, T. brucei gambiense, T. brucei rhodesiense, T. cruzi 

--Wuchereria bancrofti filaria worms 

Risk Group 2 (RG2) - Viruses
Adenoviruses, human - all types 

Alphaviruses (Togaviruses) - Group A Arboviruses 

--Eastern equine encephalomyelitis virus 

--Venezuelan equine encephalomyelitis vaccine strain TC-83 

--Western equine encephalomyelitis virus 

Arenaviruses 

--Lymphocytic choriomeningitis virus (non-neurotropic strains) 

--Tacaribe virus complex 

--Other viruses as listed in "Biosafety in Microbiological and Biomedical Laboratories" 

Bunyaviruses 

--Bunyamwera virus 

--Rift Valley fever virus vaccine strain MP-12 

--Other viruses as listed in "Biosafety in Microbiological and Biomedical Laboratories"

Calciviruses 

Coronaviruses 

Flaviviruses (Togaviruses) - Group B Arboviruses 

--Dengue virus serotypes 1, 2, 3, and 4 

--Yellow fever virus vaccine strain 17D 

--Other viruses as listed in "Biosafety in Microbiological and Biomedical Laboratories"

Hepatitis A, B, C, D, and E viruses 

Herpesviruses - except Herpesvirus simiae (Monkey B virus) (see Risk Group 4 (RG4) -Viral Agents) 

--Cytomegalovirus 

--Epstein Barr virus 

--Herpes simplex types 1 and 2 

--Herpes zoster 

--Human herpesvirus types 6 and 7 

Orthomyxoviruses 

--Influenza viruses types A, B, and C 

--Other tick-borne orthomyxoviruses as listed in "Biosafety in Microbiological and Biomedical Laboratories"

Papovaviruses 

--All human papilloma viruses 

Paramyxoviruses 

--Newcastle disease virus 

--Measles virus 

--Mumps virus 

--Parainfluenza viruses types 1, 2, 3, and 4 

--Respiratory syncytial virus 

Parvoviruses 

--Human parvovirus (B19) 

Picornaviruses 

--Coxsackie viruses types A and B 

--Echoviruses - all types 

--Polioviruses - all types, wild and attenuated 

--Rhinoviruses - all types 

Poxviruses - all types except Monkeypox virus (see Risk Group 3 (RG3) - Viruses and Prions) and restricted poxviruses including Alastrim, Smallpox, and Whitepox 

Reoviruses - all types including Coltivirus, human Rotavirus, and Orbivirus (Colorado tick fever virus) 

Rhabdoviruses 

--Rabies virus - all strains 

--Vesicular stomatitis virus - laboratory adapted strains including VSV-Indiana, San Juan, and Glasgow 

Togaviruses (see Alphaviruses and Flaviviruses) 

--Rubivirus (rubella) 

Risk Group 3 (RG3) Agents
RG3 agents are associated with serious or lethal human disease for which preventive or therapeutic interventions may be available. These agents are to be worked with under BSL3 level safety conditions.

Risk Group 3 (RG3) - Bacterial Agents Including Rickettsia 
--Bartonella 

--Brucella including B. abortus, B. canis, B. suis 

--Burkholderia (Pseudomonas) mallei, B. pseudomallei 

--Coxiella burnetii 

--Francisella tularensis 

--Mycobacterium bovis (except BCG strain, see RG2 - Bacterial Agents Including Chlamydia), M. tuberculosis 

--Pasteurella multocida type B -"buffalo" and other virulent strains 

--Rickettsia akari, R. australis, R. canada, R. conorii, R. prowazekii, R. rickettsii, R, siberica, R. tsutsugamushi, R. typhi (R. mooseri) 

--Yersinia pestis 

Risk Group 3 (RG3) - Fungal Agents
--Coccidioides immitis (sporulating cultures; contaminated soil) 

--Histoplasma capsulatum, H. capsulatum var. duboisii 

Risk Group 3 (RG3) - Parasitic Agents 
None 

Risk Group 3 (RG3) - Viruses and Prions
Alphaviruses (Togaviruses) - Group A Arboviruses 

--Semliki Forest virus 

--St. Louis encephalitis virus 

--Venezuelan equine encephalomyelitis virus (except the vaccine strain TC-83, see RG2) 

--Other viruses as listed in "Biosafety in Microbiological and Biomedical Laboratories"

Arenaviruses 

--Flexal 

--Lymphocytic choriomeningitis virus (LCM) (neurotropic strains) 

Bunyaviruses 

--Hantaviruses including Hantaan virus 

--Rift Valley fever virus 

Flaviviruses (Togaviruses) - Group B Arboviruses 

--Japanese encephalitis virus 

--Yellow fever virus 

--Other viruses as listed in "Biosafety in Microbiological and Biomedical Laboratories"

Poxviruses 

--Monkeypox virus 

Prions 

--Transmissible spongioform encephalopathies (TME) agents (Creutzfeldt-Jacob disease and kuru agents)(see "Biosafety in Microbiological and Biomedical Laboratories" for containment instruction) 

Retroviruses 

--Human immunodeficiency virus (HIV) types 1 and 2 

--Human T cell lymphotropic virus (HTLV) types 1 and 2 

--Simian immunodeficiency virus (SIV) 

Rhabdoviruses 

--Vesicular stomatitis virus 

Appendix G.
Training Requirements for Bloodborne Pathogens
Employees must be annually provided with information and training in areas including

· Bloodborne Pathogens Standard itself.

· The epidemiology and symptoms of bloodborne diseases.

· The transmission of bloodborne pathogens

· The Facilities Exposure Control Plan

· How to recognize tasks that may involve exposure

· How to prevent or reduce exposure (e.g. work practices, personal protective equipment, etc.).

· The use of Biohazard labels.

· Information on Hepatitis B vaccine including the facilities free vaccination program, its efficacy and safety.
· Action to take in case of emergencies involving bloodborne pathogens, including reporting and medical follow-up.
Appendix H.  Immunization and Biosafety Issues for Users of Vaccinia  

                    Virus and Other Orthopox Viruses.
     There are different strains of vaccinia virus with different levels of risk for humans. "Standard" vaccinia virus was used historically to immunize humans against smallpox, and it is this virus that is still used to immunize humans. This virus can replicate in human cells and thus presents a risk to humans. Recombinant variants of this virus created for experimental purposes present a similar risk to laboratory personnel. Highly attentuated poxvirus strains (MVA, NYVAC, ALVAC, and TROVAC) are unable to replicate or replicate poorly in human cells and do not initiate productive infection in humans. These viruses, often in recombinant form, can also be used for experimental purposes. The recommendations for vaccinia immunization differ depending upon the experimental virus that will be used in the individual laboratory. 

A.  Standard vaccinia virus or recombinant viruses derived from standard vaccinia virus 
     If the laboratory uses standard vaccinia virus or recombinant viruses derived from standard vaccinia virus: 

1. All laboratory personnel who directly handle a) cultures or b) animals contaminated or infected with standard vaccinia virus, recombinant vaccinia viruses or other similar orthopoxviruses that infect humans, must receive mandatory counseling and (if it is medically appropriate) be offered Vaccinia (Smallpox) vaccine by Personnel Health prior to initiating work with vaccinia virus. 

The current Vaccinia (Smallpox) vaccine, Dryvax®, is a freeze-dried preparation of live vaccinia virus mixed with a new diluent. Its use was recently approved by the FDA. 

2. CDC recommends (but does NOT require) that all persons working with vaccinia virus or other similar Orthopoxviruses that infect humans be immunized, if medically eligible, before beginning work with virus. 

However, there is no universal agreement among experts as to whether immunization should be routinely recommended for workers who work with vaccinia virus. Our policy is to offer counseling and provide information so that individuals can make their own decisions regarding immunization. Immunization is not free of side effects.  The reported complications of vaccination and incidence in persons over 20 years of age are:  post vaccinia encephalitis (4 per million), eczema vaccinatum (30 per million), and generalized vaccinia (121 per million).

3. Other healthcare workers (e.g., physicians and nurses) whose contact is limited to contaminated materials (e.g., dressings) but who adhere to appropriate infection control procedures, are at a lower risk for inadvertent infection, and are not advised to be vaccinated. An employee who would be put at serious risk by performing a job because of exposure to vaccinia will be prohibited from doing so. 

B.  Highly attenuated poxvirus strains 

     Because highly attenuated poxvirus strains (MVA, NYVAC, ALVAC, and TROVAC) are unable to replicate or replicate poorly in mammalian host cells they do not create productive infections. Therefore, vaccination is NOT recommended for workers who handle these highly attenuated virus cultures or materials or who work with animals contaminated or infected with these viruses. (The Occupational Safety and Health Board of NIH no longer recommnds Vaccinia (Smallpox) vaccination for personnel manipulating MVA or NYVAC strains in a laboratory where no other vaccinia viruses are being manipulated).
C. Counseling and Vaccination Procedure 

1. Principal Investigators (PI's) must complete the CDC “Request for Vaccinia Vaccine”, starting at the section titled "Head of Laboratory Doing Research with Vaccinia." Even if you know that you or others working in your lab are not interested in receiving the vaccine, this form must be completed to record who is working with vaccinia virus and who needs mandatory confidential counseling. Please note that everyone in your lab should not be listed on this form, only people who directly work with and handle vaccinia virus. This form is available by calling the Research Service Nurse Practitioner @ x3480 or at the RESEARCH SERVICE WEBSITE. 

2. PI's must return the completed form and a brief abstract of the research project that also notes the PI's prior experience, if any, in working with poxviruses, by mail or FAX to: 

Personnel Health, Bld 203, Rm GB19
San Francisco VAMC

4150 Clement St. (11C3)

San Francisco CA 94121

FAX: (415) 750-2249

Office: ext. 2735

3. Personnel Health will complete the remainder of the Vaccinia (Smallpox) vaccine request form and order the vaccine from the CDC. 

4. After the vaccine request form is sent to Personnel Health, each person listed on the form is responsible to call Personnel Health (x2735) to set up an appointment for mandatory confidential vaccine counseling with the Research Service Nurse Practitioner, which should occur within 15 days of the vaccine request date. 

5. Personnel Health will counsel personnel in conjunction with a review of CDC documents, Smallpox Vaccine: What You Need to Know and Smallpox Vaccine and Heart Problems. Copies of these documents are available at the Research Service Website or by calling Personnel Heath at x3480. If the worker opts to get vaccinated and the vaccine is not available at the time of counseling, Personnel Health will notify personnel when the vaccine is available. 

6. If the worker gets vaccinated, he/she will be required to return to Personnel Health on the following days after immunization: 3 days, 5-7 days, 14 days, and 17 days. It is the responsibility of the PI to insure that individuals attend these follow-up visits. 

7. Individuals who decline immunization will be asked by Personnel Health to sign the vaccinia declination form. If Personnel Health determines during counseling that the vaccine is medically contraindicated for a person, they will advise the individual to avoid contact with infectious vaccinia viruses in the workplace. 

8. Personnel Health will document vaccinia counseling or immunization by notifying the PI/supervisor in writing as to whether each person who signed up: (1) was or was not immunized or (2) is or is not restricted regarding working directly with vaccinia. No confidential medical information will be included in this notification. 

9. Individuals who cannot be vaccinated because of medical contraindications, or who decline vaccination because of risk to their household contacts per CDC guidelines, or for other reasons will not be vaccinated.  The Research Nurse Practioner will contact the PI and the individual(s) to discuss additional safety precautions that should be followed when immunization is declined or is contra-indicated. 

10. NOTE: Hepatitis B Vaccine 
     If work with vaccinia virus involves human source material, free Hepatitis B immunization must be offered to all Research employees who are at risk of occupational exposure to human blood, body fluids and/or tissues. Hepatitis B information and consent/declination forms are available upon request through Personnel Health, extension 2735, Bldg 203, Rm GB19.
VA Medical Center, San Francisco

Vaccinia Vaccine Refusal Form
Please check one

[   ]  NO, I DO NOT NEED TO RECEIVE VACCINIA VACCINE. Because of prior infection with vaccinia or vaccinia vaccination in the last five to ten years, I do not wish to participate in the vaccinia vaccination program.

[   ]  NO, I DO NOT WANT TO RECEIVE VACCINIA VACCINE.
I understand that due to my occupational exposure to vaccinia, I may be at risk of acquiring vaccinia (cowpox) infection.

I have been given the opportunity to be vaccinated with vaccinia vaccine at no charge to myself. 

However, I decline vaccinia vaccination at this time

I understand that by declining this vaccine, I continue to be at risk of acquiring vaccinia in the workplace.

If, in the future, I continue to have occupational exposure to vaccinia and I want to be vaccinated with the vaccinia vaccine while still an employee at DVA or NCIRE, I can receive the vaccination at no charge to me.

I had my questions answered to my satisfaction.

_________________________________________                 __________________

Signature of employee




               Date

_________________________________________

    __________________

Printed name of employee




                Social Security Number

__________________________________________________________________________________

Street address

____________________________________        ____________      ______________

City





           State                             Zip

_____________________

Telephone number

_______________________________________________                           ____________________

Signature of Principal Investigator





Date

THIS FORM MUST BE MAINTAINED FOR THE DURATION OF EMPLOYMENT PLUS 30 YEARS

APPENDIX I:    SELECT AGENT POLICY
1.0 PURPOSE, SCOPE and APPLICABILITY 

1.1 
The purpose of this policy is to ensure that all federally regulated Select Agents are handled safely, secured properly, and registered with the Department of Health and Human Services, Centers for Disease Control and Prevention (CDC) and/or the United States Department of Agriculture, Animal Plant Health Inspection Service (APHIS). 

1.2 
The policy describes requirements for the possession, use, receipt or transfer of Select Agents. These requirements are designed to protect against misuse of Select Agents. Possession, use, transfer or disposal of these agents may not occur without approval of the director of the Office of Environmental Health and  Safety (EH&S). 

1.3 
This policy applies to faculty and staff, students and visitors who receive, possess, use, transfer or acquire Select Agent(s) while participating in any Medical Center-sponsored activity.


2.0 DEFINITIONS 

2.1 
“Select Agent” as defined by the CDC and APHIS, means biological agents or toxins deemed a threat to the public, animal or plant health, or to animal or plant products. 

2.2 
"Biological agent" means any microorganism (including, but not limited to bacteria, viruses, fungi, rickettsiae, or protozoa), or infectious substance, or any naturally occuring bioengineered or synthesized component of any such microorganism or infectious substance, capable of causing death, disease or other biologiclal malfunction in a human, an animal, a plant or another living organism; deterioration of food, water, equipment, supplies or material of any kind; or deleterious alteration of the environment. 

2.3 
"Toxin" means the toxic material or product of plants, animals, microorganisms (including, but not limited to bacteria, viruses, fungi, ricksettsiae or protozoa) or infectious substances, or recombinant or synthesized molecule, whatever their origin and method of production, and includes any poisonous substance or biological product that may be engineered as a result of biotechnology, produced by a living organism; or any poisonous isomer or biological product, homolog, or derivative of such a substance. 

2.4 
“Access” means the freedom or ability to obtain or make use of Select Agents. Only authorized persons are permitted access to Select Agents. Access to a Select Agents can be limited by either security containers or by escorts. For non-laboratory functions including routine cleaning, maintenance and repairs, non-approved individuals will be allowed access to areas where Select Agents are accessible only if they are escorted and monitored by an individual who has been approved. 
2.5 
“Authorized person” is an individual who has been approved for access to Select Agents through the successful completion of an FBI security risk assessment. 

2.6 
“Entity” means any government agency (Federal, State or local), academic institution, corporation, company, partnership, society, association, firm, sole proprietorship, or other legal entity. For purposes of this policy, the entity is the VAMC. 

2.7 
“Responsible Official” (RO) means the individual designated by the entity to act on its behalf. This individual must have the authority and control to ensure compliance with the regulations. For purposes of this policy, the RO is the director of EH&S, the alternate RO is the Institutional Biosafety Officer. 

2.8 
“Restricted Person” means any individual who: 

A. is under indictment for a crime punishable by imprisonment for a term exceeding 1 year; 
B. has been convicted in any court of a crime punishable by imprisonment for a term exceeding 1 year; or is a fugitive from justice; 

C. is an unlawful user of any controlled substance (as defined in section 102 of the Controlled Substances Act (21 U.S.C. 802)); 

D. is an alien illegally or unlawfully in the United States; 

E. has been adjudicated as a mental defective or has been committed to any mental institution; 

F. is an alien (other than an alien lawfully admitted for permanent residence) who is a national of Cuba, Iran, Iraq, Libya, North Korea, Sudan or Syria, or any other country to which the Secretary of State, pursuant to applicable law, has made a determination (that remains in effect) that such country has repeatedly provided support for acts of international terrorism;or 

G. has been discharged from the Armed Services of the U.S. under dishonorable conditions. 

Restricted persons are prohibited from having access to Select Agents. 


3.0 ROLES and RESPONSIBILITIES 

3.1 
The director of EH&S is the Responsible Official (RO) for the VAMC. All activities involving registration with federal agencies, intramural or extramural transfers, disposal and exclusion or exemption from regulation must be coordinated through EH&S and reviewed and approved by the RO. The RO submits all applications to CDC and/or USDA. 

3.2 
The Institutional Biosafety Officer is the Alternate RO (ARO). The ARO conducts the duties of the RO when the RO is unavailable. 
3.3 
The Principal Investigator (PI) is responsible to direct a project or program involving Select Agents in compliance with all regulatory requirements set forth. The PI is responsible to the Medical Center for the scientific and technical direction of the project or program. 

3.4 
Authorized persons with access to Select Agents are required to attend special training prior to handling Select Agents and follow prescribed work practices. Authorized persons must handle Select Agents safely, secure them properly when they are not in use, update inventories regularly and dispose of materials appropriately when work is completed. 

3.5 
Restricted persons are prohibited from having access to Select Agents. 


4.0     PROCEDURES 

4.1   Select Agent Registration 

	4.1.1.  Select Agent Registration Form (SARF)

	PI's considering work with any Select Agent material must complete a UACEAT Form and submit it to the Safety Committee. This applies to exempt select agents as well as those that require federal registration. 

	4.1.2.   Registration with CDC/APHIS

	PI's who fall under the regulations, must register their intent to use Select Agent materials with the CDC and / or APHIS PRIOR to bringing Select Agent materials to VAMC. PI's, in collaboration with EHRS staff, must complete the application packet and submit it to the RO for submission to CDC and / or APHIS.




4.2    Exclusion / Exemption 

	4.2.1.

	Certain Select Agent materials that meet regulatory criteria are exempt from registration with the CDC and / or APHIS. A list of exemptions can be found at the bottom of the select agent list. To ensure regulatory compliance, EH&S requires PIs to maintain an inventory logbook to document quantities, use and destruction of exempt Select Agent toxins. Select Agent toxins may not be destroyed until an EH&S Notification of the Proposed Destruction of Select Agents Form documenting the method of destruction, has been submitted by the laboratory to EH&S and approved by the RO. 

	4.2.2.

	PI's, in collaboration with the RO, may request specific exclusion of materials they do not consider to fall under regulation. A current list of attenuated strains of select biological agents and toxins that are excluded from the Act can be found at the CDC website. PIs must submit exclusion requests to the RO who will review the request and submit it to CDC and/or APHIS if deemed appropriate. Exclusion requests to CDC or APHIS must be signed by the RO and processed by EHRS. Exclusion requests are evaluated by CDC or APHIS on an individual basis and may be granted if the agency determines the material does not pose a significant public health or safety threat. 


4.3    Personnel Security Risk Assessment 
Prior to working with or having access to Select Agents all individuals must undergo a security risk assessment (including fingerprinting) by the FBI. 

4.4     Training 
Select Agent training, provided by PI or EH&S either online or in person, is required for authorized persons who are allowed access to Select Agents. 

4.5    Security 
Stored Select Agents must be secured in a locked container. The containers must be kept locked at all times. If lock boxes are used they must be affixed to the refrigerator/freezer/cabinet.. Select Agents not in storage must be controlled and maintained under constant surveillance. 

4.6    Records 

	4.6.1.
	The RO must keep an up-to-date accurate list of all individuals approved for Select Agent access. 

	4.6.2.
	The RO must maintain records pertaining to inspections; safety, security and emergency response plans; training; transfer documents and incidents reports. 

	4.6.3.
	Principal investigators must maintain a current and accurate Select Agent inventory as described in the relevant regulation. 

	4.6.4.
	Principal investigators must maintain a log(s) as described in the relevant regulation to track all persons who enter the area where select agents are used or stored. The log(s) must record the time of entry and enter/exit for (1) all approved users (2) others, along with the name of the approved escort. 

	4.6.5.
	All records and logs must be kept for a minimum of 3 years. 




4.7    Transfers 

	4.7.1.
	Extramural transfers of Select Agents may not occur without prior authorization of the ROs at the facilities of the transferor and recipient. 

	4.7.2.
	Intramural transfer of the Select Agents must be approved by the RO before the transfer occurs. 




4.8    Destruction and Disposal 
Destruction and disposal of Select Agents must be done in accordance with federal procedures. Select Agents may not be destroyed until an EHRS Notification of the Proposed Destruction of Select Agents Form documenting the method of destruction, has been submitted by the Select Agent laboratory to the Safety Sub-committee and approved by the RO. The appropriate federal agency must be notified by the RO five (5) working days in advance of destruction of any Select Agent biological agents or toxins. 

4.9    Clinical and Diagnostic Laboratories 
Directors of Clinical or Diagnostic Laboratories that identify certain biological agents and toxins from diagnostic or verification testing activities are required to contact CDC and / or APHIS immediately. Directors must contact EH&S for further instructions.
Appendix J.  Restricted Animal Pathogens
Nonindigenous pathogens of domestic livestock and poultry may require special laboratory design, operation, and containment features not generally addressed in this publication. The importation, possession, or use of the following agents is prohibited or restricted by law or by U.S. Department of Agriculture regulations or administrative policies: 

A USDA/APHIS import permit is required to import any infectious agent of animals that is listed by USDA/APHIS as a restricted animal pathogen (Table below). Such a permit may be required to import any other infectious agent of livestock or poultry. An import permit is also required to import any livestock or poultry animal product such as blood, serum, or other tissues.

	African horse sickness 
	African Swine fever virus* 
	Akabane virus 

	Avian influenza virus 
	Besnoitia besnoiti 
	Bluetongue virus* 

	Borna disease virus 
	Bovine spongiform 
	Bovine infectious petechial 

	Brucella abortus 
	Brucellosis melitensis*
	Burkholderia mallei (Pseudomonas mallei ​ Glanders)

	Camelpox virus
	Classical swine fever
	Cochliomyia hominivorax (Screwworm) 

	Cowdria ruminantium (heartwater)
	Creutzfeldt-Jacob Disease variant, Bovine spongiform encephalopathy 
	encephalopathy

	Ephemeral fever virus 
	fever agent
	Foot and mouth disease virus* 

	Histoplasma (Zymonema) farciminosum
	Louping ill virus
	Lumpy skin disease virus 

	Mycobacterium bovis
	Mycoplasma agalactiae
	Mycoplasma mycoides (mycoides)

	Nairobi sheep disease virus(Ganjam virus)
	Newcastle disease virus* (velogenic strains) 
	Peste des petits ruminants* (plague of small ruminants) 

	Rift Valley fever virus* 
	Rinderspest virus* 
	Sheep and goat pox* 

	Swine vesicular disease virus* 
	Teschen disease virus* 
	Theileria annulata

	Theileria lawrencei
	Theileria bovis 
	Theileria hirci

	Trypanosoma brucei
	Trypanosoma congolense
	Trypanosoma equiperdum (dourine) 

	Trypanosoma evansi
	Trypanosoma vivax
	Venezuelan equine encephalomyelitis

	Vesicular exanthema virus
	Vesicular stomatitis
	Viral hemorrhagic disease of rabbits

	Wesselsbron disease virus


* Export license required by Department of Commerce.
The importation, possession, use, or interstate shipment of animal pathogens other than those listed above may also be subject to regulations of the U.S. Department of Agriculture.

Appendix K

Guidelines for Work with Toxins of Biological Origin

In recognition of the growing number of microbiological and biomedical laboratories working with hazardous toxins of biological origin, the following is provided as a guideline.
General 
The laboratory facilities, equipment, and procedures appropriate for work with toxins of biological origin must reflect the intrinsic level of hazard posed by a particular toxin as well as the potential risks inherent in the operations performed. If both toxins and infectious agents are used, both must be considered when containment equipment is selected and policies and procedures are written. If animals are used, animal safety practices must also be considered. 
Standard Practices 
The following standard practices should be considered in developing a set of standard operating procedures for working with hazardous toxins.  Standard practices listed under BSL 2 and BSL 3 (Appendix A) should be reviewed and incorporated as appropriate into protocols for work with extremely hazardous toxins. 
1. Each laboratory should develop a chemical hygiene plan specific to the toxin(s) used in that laboratory. Consult the MSDS for the toxin as a guide to toxicity.  The chemical hygiene plan should 1) identify the hazards that will be encountered in normal use of the toxin, and those that could be encountered in case of a spill or other accident, and 2) specify the policies and practices to be used to minimize risks (e.g., containment and personal protective equipment, management of spills, management of accidental exposures, medical surveillance).
2. Training specific to the toxin(s) used should be required and documented for all laboratory personnel working with toxins, before starting work with the toxin and at intervals thereafter. 
3. An inventory control system should be in place. 
4. Toxins should stored in locked storage rooms, cabinets, or freezers when not in use. 
5. Access to areas containing toxins should be restricted to those whose work assignments require access. 
6. Preparation of primary containers of toxin stock solutions and manipulations of primary containers of dry forms of toxins should be conducted in a chemical fume hood, a glove box, or a biological safety cabinet or equivalent containment system approved by the safety officer. HEPA and/or charcoal filtration of the exhaust air may be required, depending on the toxin. 
7. The user should verify inward airflow of the hood or biological safety cabinet before initiating work. 
8. All work should be done within the operationally effective zone of the hood or biological safety cabinet. 
9. When toxins are in use, the room should be posted to indicate "Toxins in Use Authorized Personnel Only.'' Any special entry requirements should be posted on the entrance(s) to the room. Only personnel whose presence is required should be permitted in the room while toxins are in use. 
10. All high risk operations should be conducted with two knowledgeable individuals present. Each must be familiar with the applicable procedures, maintain visual contact with the other, and be ready to assist in the event of an accident. 
11. Before containers are removed from the hood, cabinet, or glove box, the exterior of the closed primary container should be decontaminated and placed in a clean secondary container. Toxins should be transported only in leak/spill-proof secondary containers. 
12. Contaminated protective clothing and equipment should be decontaminated using methods known to be effective against the toxin before removal from the laboratory for disposal, cleaning or repair. If decontamination is not possible/practical, materials (e.g., used gloves) should be disposed of as toxic waste. Materials contaminated with infectious agents as well as toxins should also be autoclaved or otherwise rendered non-infectious before leaving the laboratory. 
13. The interior of the hood, glove box, or cabinet should be decontaminated periodically, for example, at the end of a series of related experiments. Until decontaminated, the hood, box, or cabinet should be posted to indicate that toxins are in use, and access to the equipment and apparatus restricted to necessary, authorized personnel. 
Safety Equipment 
The safety equipment guidelines listed under BSL 2 and BSL 3 (see Appendix A) should be reviewed and incorporated as appropriate into protocols for work with toxins. 
1. When using an open-fronted fume hood or biological safety cabinet, protective clothing, including gloves and a disposable long-sleeved body covering (gown, laboratory coat, smock, coverall, or similar garment) should be worn so that hands and arms are completely covered. 
2. Eye protection should be worn if an open-fronted containment system is used. 
3. Other protective equipment may be required, depending on the characteristics of the toxin and the containment system. For example, use additional respiratory protection if aerosols may be generated and it is not possible to use containment equipment or other engineering controls. 
4. When handling dry forms of toxins that are electrostatic: 
a. Do not wear gloves (such as latex) that help to generate static electricity 
b. Use glove bag within a hood or biological safety cabinet, a glove box, or a class III biological safety cabinet. 
5. When handling toxins that are percutaneous hazards (irritants, necrotic to tissue, or extremely toxic from dermal exposure), select gloves that are known to be impervious to the toxin. 
6. Consider both toxin and diluent when selecting gloves and other protective clothing. 
7. If infectious agents and toxins are used together in an experimental system, consider both when selecting protective clothing and equipment. 
Laboratory Facilities 
Laboratory facility recommendations listed under BSL 2 and BSL 3 (See Appendix A) should be reviewed and incorporated as appropriate into protocols for work with toxins. 
1. Vacuum lines. When vacuum lines are used with systems containing toxins, they should be protected with a HEPA filter to prevent entry of toxins into the lines. Sink drains should be similarly protected when water aspirators are used. 
Biosafety Training Record

I am familiar with the contents of this manual, and have been specifically trained in the handling of the biological agents used in this laboratory, and have had the opportunity to have questions answered.

    Name (print)                               Signature                                 Date

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________
__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________







PAGE  
iv

