
 

  

 
  
  

 
 

Biosafety Program 
   
  
 
 
 
 
 
 
 
 
 
 
 
 
Florida Institute of Technology  
Environmental Health & Safety   
150 W University Blvd, Melbourne, FL  32901  
Email: ehs@fit.edu   
Website: https://www.fit.edu/office-of-environmental-health-and-safety/ 
  
    
   
  

mailto:ehs@fit.edu
https://www.fit.edu/office-of-environmental-health-and-safety/


 
 

 

Contents 
Revision History ........................................................................................................................ 1 

Introduction ............................................................................................................................... 2 

Program Contacts ...................................................................................................................... 2 

Responsibilities ......................................................................................................................... 3 

Environmental Health and Safety (EH&S) ............................................................................................... 3 

Deans/Department Chairs ........................................................................................................................... 3 

Employees/Students ..................................................................................................................................... 3 

Principal Investigator (PI) Responsibilities ................................................................................................ 3 

Understanding Biohazards ........................................................................................................ 5 

What is a biohazard ....................................................................................................................................... 5 

Hazard Categories.......................................................................................................................................... 5 

What is Biosafety? .......................................................................................................................................... 5 

Additional Hazards ........................................................................................................................................ 6 

General Safety Precautions & Procedures ................................................................................................. 6 

Regulations, Guidelines, and References ................................................................................. 7 

Biosafety in Microbiological and ................................................................................................................. 7 

Select Agent Regulations .............................................................................................................................. 7 

NIH Guidelines ............................................................................................................................................. 7 

The Occupational Safety & Health Administration (OSHA) ................................................................. 8 

Guide for the Care and Use of Laboratory Animals (The GUIDE) ....................................................... 8 

American Biological Safety Association (ABSA) ...................................................................................... 8 

Florida Tech Environmental Health & Safety (EH&S) ........................................................................... 8 

Institutional Biosafety Committee (IBC) ................................................................................................... 9 

Institutional Animal Care & Use Committee (IACUC) ........................................................................... 9 

Radiation Safety Committee (RSC) ............................................................................................................. 9 

Human Subjects Committee (HSC) ............................................................................................................ 9 

Biosafety Laboratory Levels .................................................................................................... 10 

Biosafety Level 1 (BSL-1) ........................................................................................................................... 10 

Biosafety Level 2 (BSL-2) ........................................................................................................................... 10 



 
 

Biosafety Level 3 (BSL-3) ........................................................................................................................... 10 

Biosafety Level 4 (BSL-4) ........................................................................................................................... 10 

Personal Protective Equipment (PPE) ................................................................................... 11 

Gowns ........................................................................................................................................................... 11 

Bouffant Caps .............................................................................................................................................. 11 

Eyewear or Face Shields ............................................................................................................................. 11 

Shoe Covers .................................................................................................................................................. 11 

Surgical Gloves............................................................................................................................................. 11 

Surgical Masks .............................................................................................................................................. 11 

N-95 Respirator ........................................................................................................................................... 12 

Other Respirators ........................................................................................................................................ 12 

Surgical Scrubs & Clogs .............................................................................................................................. 12 

General Housekeeping & Maintenance .................................................................................. 13 

General Laboratory Personnel Tasks ....................................................................................................... 13 

Regular Waste vs. Biohazard Waste .......................................................................................................... 13 

Uncontaminated Glassware ....................................................................................................................... 14 

Chemical Usage ....................................................................................................................... 15 

Hazard Communication ............................................................................................................................. 15 

Safety Data Sheets (SDS) ............................................................................................................................ 15 

Chemotherapeutic Drugs ........................................................................................................................... 15 

Decontamination Procedures .................................................................................................. 16 

Types of Decontaminations ....................................................................................................................... 16 

Safe Handling of Sharps .......................................................................................................... 19 

Sharps Categories ......................................................................................................................................... 19 

Standard Operating Procedures ................................................................................................................. 19 

Biohazard Spills ....................................................................................................................... 20 

Shipping Biological Materials ................................................................................................. 21 

Hazard Risk Assessment ......................................................................................................... 22 

Pest Control ............................................................................................................................. 23 

Detection of Pests ....................................................................................................................................... 23 

Equipment Operation ............................................................................................................. 24 



 
 

Centrifuges .................................................................................................................................................... 24 

Incubators ..................................................................................................................................................... 24 

Autoclaves ..................................................................................................................................................... 24 

Primary Containment Devices ................................................................................................ 25 

Chemical Fume Hoods ............................................................................................................................... 26 

Laminar Flow Hoods .................................................................................................................................. 26 

Animal Cage Changing Stations ................................................................................................................ 26 

Biological Safety Cabinets (BSC) ............................................................................................................... 26 

Training of Personnel .............................................................................................................. 28 

Laboratory Biosecurity ............................................................................................................ 29 

Laboratory Access ....................................................................................................................................... 29 

Visitors .......................................................................................................................................................... 29 

Packages ........................................................................................................................................................ 29 

Incident Reporting ....................................................................................................................................... 29 

Occupational Health ............................................................................................................... 30 

At-Risk Individuals ...................................................................................................................................... 30 

Vaccines ........................................................................................................................................................ 30 

Select Agents & Toxins............................................................................................................................... 31 

 
 

  



1 
 

REVISION HISTORY           

Revision  
Number 

Revision  
Date 

Revised  
By 

Description of Change 

00 2019-09-17 Charles Cherrito Initial plan creation and implementation.  
01 2020-12-10 Charles Cherrito Annual Review   
02 2021-01-19 Charles Cherrito Annual review and updated responsibilities.   
03 2021-03-09 Charles Cherrito Updated verbiage on moving BSC’s—Page 4.   
04 2022-07-12 Charles Cherrito Annual review. Update UV lamp standards.  
05 2023-09-05 Charles Cherrito Periodic Review. Minor edits. 

  



2 
 

INTRODUCTION 

Florida Institute of Technology (Florida Tech) is committed to providing a safe and healthy 
environment. The goal of the Institute's biosafety program is to protect the researchers, staff and 
students from exposure to infectious agents, to prevent environmental contamination, to enhance the 
research atmosphere, and to comply with federal, state and local regulations.    
 
The Biosafety Program is under the direction of the Biosafety Officer in the Department of 
Environmental Health and Safety (EH&S), and Florida Tech's Institutional Biosafety Committee 
(IBC). This program provides the university with safety guidelines for those working with biohazards 
and outlines general policies and procedures for the use and disposal of infectious or potentially 
infectious materials. 
 
Laboratories must comply with the biological safety practices and procedures outlined in the Biosafety 
Program.  
 
PROGRAM CONTACTS 

EH&S Director: x7715 (321-674-7715) 
Biosafety Officer: x8881 (321-674-8881) 
 
Life Threatening: 911 
Campus Security: x8111 (321-674-8111) 
Campus Facilities:  x8038 (321-674-8038) 
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RESPONSIBILITIES 

Environmental Health and Safety (EH&S)  
EH&S provides services, advice, and compliance assistance to ensure employees, students, and visitors 
follow safe work practices when working in research laboratories. The Biosafety Program within 
EH&S monitors and audits for compliance and is designed to assist PI’s and laboratory personnel in 
the selection of safe laboratory controls and practices that will ensure a safe working and learning 
environment.  The Biosafety Officer (BSO) develops and conducts appropriate training programs to 
promote techniques for the safe handling and disposal of potentially infectious and other 
biohazardous materials. The BSO may work in conjugation with the Institutional Biosafety Committee 
(IBC) to approve the use of infectious agents, other biohazardous materials such as 
recombinant/synthetic DNA usage on campus.  
 
Deans/Department Chairs  
Deans/Department Chairs are responsible for the implementation of safe practices and procedures 
in their schools or departments. They should be aware of and approve all research conducted under 
their purview. They must ensure departmental compliance with applicable laws, regulations, and 
guidelines covering the use of biological hazards in their facility.  
  
Employees/Students  
Employees/Students are responsible to comply with safety guidelines and procedures required for the 
tasks performed and to report unsafe conditions to the PI, lab supervisor, or EH&S. They must seek 
guidance from their PI, lab supervisor, or EH&S when they are uncertain how to handle, store, or 
dispose of any chemical/biological/radiological material. They should not begin working in the 
laboratory until all technical and safety trainings have been completed.   
 
Principal Investigator (PI) Responsibilities    
The ultimate responsibility is placed on the Principal Investigator (PI) due to their in-depth knowledge 
of their research, relationship with their staff, and physical presence within the laboratory. Each PI 
must ensure their research staff complies with all federal, state, local regulations, and Florida Tech 
policies in addition to publications depicting industry standards for scientific research in addition to 
all laboratory staff being informed as to the hazards involved.   
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The below bullets fall under the PI’s responsibility: 
 
 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

PI’s must provide their laboratory personnel with the necessary PPE (at no cost to them) to 
mitigate occupational exposure and must always ensure the PPE is readily available.     

 
 LABORATORY INSPECTIONS 

All laboratories are subject to inspections by EH&S or any external entities either announced 
or unannounced. Circumstances may warrant more frequent audits (incident reports, non-
compliance, facility updates, etc.) than what is considered typical. The PI must adhere to 
inspection requirements as dictated by an inspection report/visit.  

 
 PERSONNEL TRAINING 

PI’s must ensure their research staff are properly trained in the hazards associated with the 
research being conducted. Whenever accidents or incidents occur, the PI must consider 
whether re-training or more in-depth training is needed.   

 
 LABORATORY SAFETY PLAN 

PI’s that operate in all Biosafety Levels must a develop site specific Biosafety Manual. This 
manual should include safety procedures and SOPs for their laboratory and train all laboratory 
personnel on its contents. Plans must be reviewed regularly and shall be updated upon any 
change in status stated of the research that would impact its contents. The PI must include 
research personnel in the review process to ensure they are kept up to date to the most current 
procedures.    

 
 SDS DOCUMENTS 

Safety Data Sheets - SDS (formally MSDS) documents must be readily available to all research 
staff regarding all chemical or drug hazards associated with the research being conducted. 
Additional information regarding chemical safety can be found here: 
https://www.fit.edu/office-of-environmental-health-and-safety/chemical-safety/      

  
 EQUIPMENT MAINTENANCE AND/OR CERTIFICATION 

PI’s must ensure the equipment they are utilizing remains in good operating, safe order, and 
is tested for performance regularly whenever personnel or the environment is a factor. (e.g., 
all BSC’s shall be certified at least annually). Additionally, EHS must be notified prior to a BSC 
being moved and whenever a BSC is expected to be utilized for the first time.  

  

https://www.fit.edu/office-of-environmental-health-and-safety/chemical-safety/
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UNDERSTANDING BIOHAZARDS  

 
What is a biohazard 
A biohazard is an agent or material of biological origin that has the capacity to pose 
risk to human health (the risk may also impact with agriculture and the environment).  
 

 
Some examples of biohazards include: 

Blood Viruses Bacteria Fungi Parasites 
Human 

Cells 
Animal 
Cells 

Recombinant 
DNA 

 
Hazard Categories 
Florida Tech recognizes three types of hazards from a biosafety standpoint. Each hazard poses its 
own risks and may contain multiple sub-hazards that are associated with each category.  
 
 Biological Hazards  

Infectious agents that may be experimentally introduced, indigenous, or zoonotic (includes 
rDNA and bloodborne pathogens).  
 

 Chemical & Drug Hazards 
Carcinogens, mutagens, teratogens, toxins, chemotherapeutic drugs, and anesthetic gases.   
 

 Radiological Hazards 
Radiological isotopes, x-ray devices, or any material that omits radiation.  

 
 
What is Biosafety? 
In its broad sense, biosafety is both the development and implementation of laboratory practices that 
help eliminate or reduce the risks associated with pathogenic microorganisms & potentially infectious 
materials.   
 
Individuals must understand that appropriate laboratory practices (e.g., 
aseptic techniques) combined with proper PPE, safety equipment, hazard 
containment, hazard communication, and facility design all ensure a 
successful biosafety program.   
 
ALL INDIVIDUALS have the responsibility to foster a safe laboratory 
environment!  
 
 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=rG8ZPBn6j3oi0M&tbnid=h3Iwj4jgixW1CM:&ved=0CAUQjRw&url=http://www.genengnews.com/gen-news-highlights/life-technologies-to-market-pathofinder-respiratory-pathogen-id-panels/81244344/&ei=chUVUtKSI8f4yAH9moGoBg&bvm=bv.50952593,d.b2I&psig=AFQjCNGvdZWDLEbqbO8JiYp7LvZtM-hlzA&ust=1377199795991654
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=xI_3flfHG21-WM&tbnid=PEgV2qVVJ2yqqM:&ved=0CAUQjRw&url=http://www.westernu.edu/research-biosafety&ei=3xMVUsrpFtGQyQHChICAAQ&bvm=bv.50952593,d.b2I&psig=AFQjCNHCN6TzXtpcRTzY7H920nnc2sY1aA&ust=1377199433083204


6 
 

Additional Hazards 
Examples of additional hazards found in the laboratory environment include: 
 

Needle Sticks 
Generation of Aerosols 

Animal Bites & Scratches 
Burns (autoclave, cage wash) 

Chemical Burns 
Metabolite Shedding 

 Open Flames 
 Centrifugation 

 Slips, Trips & Falls 
 Electrical Shock 

 Mixing Chemicals 
 Animal Allergens 

 Latex Products 
 Gaseous Vapors 

 Contaminated Bedding 
 Ultraviolet Light 

 Mouth Pipetting (prohibited) 
 Broken Glass 

 
Although the above sources of hazards are important to eliminate, aerosols have a high potential for 
causing pulmonary infection. The following are instances that may lead to the production of aerosols: 
 
 Pouring of infected liquids 
 Mixing a fluid culture with a pipette 
 Using high speed mixing devices (vortex mixers) 
 Dropping a tube or flask of liquid culture 
 Centrifugation of liquid suspensions 
 Using uncapped carriers or rotors during centrifugation  
 Disturbing animal bedding containing urine, feces and/or dander 

 
General Safety Precautions & Procedures  
The below describes additional safety practices that shall be practiced. Any deviation from the below 
shall be approved by EH&S following a fully executed Hazard Risk Assessment.  
 
 Infectious material shall be transported inside a durable, leak-proof container. 
 Spills that result in overt or potential exposure (over 500ml) of infectious material are 

immediately reported to EH&S. 
 Animals and plants not related to work being conducted are prohibited within the laboratory. 
 Eating, drinking, storage of human food or drink, smoking, handling contact lenses, applying 

cosmetics, and chewing gum are prohibited within laboratories.   
 Mouth pipetting is prohibited. 
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REGULATIONS, GUIDELINES, AND REFERENCES 

Laboratory workers are strongly encouraged to have a full understanding as to the most current 
regulations and industry standards regarding acceptable research conduct. In-depth knowledge of 
professionally adopted practices will allow individuals to foster safe laboratory environment more 
effectively at the same time satisfying any federal, state, or local requirements. 
 

 
Biosafety in Microbiological and  
Biomedical Laboratories (BMBL) 
The BMBL  is a nationally recognized publication by the Centers for Disease 
Control & Prevention (CDC) and National Institutes of Health (NIH) 
describing the basic standards for research practices. Although the publication 
is a guidance document (as a whole), many portions are mandatory per other 
regulatory documents. Florida Tech takes the position that the entire 
document is mandatory and will serve as the baseline for research practices 
unless the PI shows sound justification to state otherwise.   

 
 

 
Select Agent Regulations 
The Centers for Disease Control & Prevention (CDC) within the 
US Department of Health and Human Services (HHS) regulates 
the possession, use, and transfer of Select Agents & Toxins by 
means of 42CFR73. 
 
 

 
 
 
NIH Guidelines 
The NIH Guidelines are regulations published by the NIH Office of 
Science Policy describing the Guidelines for Research Involving 
Recombinant or Synthetic Nucleic Acid Molecules. The publication is 
entitled, NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic 
Acid Molecules.   
  

http://www.cdc.gov/biosafety/publications/bmbl5/
https://www.selectagents.gov/regulations/index.htm
https://osp.od.nih.gov/policies/biosafety-and-biosecurity-policy#tab2/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=yOoeXHga_15Q8M&tbnid=cONbYVnK70acDM:&ved=0CAUQjRw&url=http://www.amazon.com/Biosafety-Microbiological-Biomedical-Laboratories-Edition/dp/1907521607&ei=PyIVUt-xKJT9yAHeqYG4Cg&bvm=bv.50952593,d.b2I&psig=AFQjCNEdJh_kuPJu7hYuTaxVBcgbT2ywXg&ust=1377203115691756
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=mGLla_TMtMw8CM&tbnid=AoV2Fxl2SFgkvM:&ved=0CAUQjRw&url=http://www.lowecampbellewald.com/ce/work/clients/Centers-for-Disease-Control.html&ei=_CIVUomUK8q8yAGlo4HYDQ&bvm=bv.50952593,d.b2I&psig=AFQjCNGTL-Bbvd-NWXnlZHySqZBi7OmqkQ&ust=1377203261111643
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=5Vo7Uy5s_T0MWM&tbnid=aXjC-0fH-uYXoM:&ved=0CAUQjRw&url=http://research.dental.ufl.edu/resources/nih/&ei=ICYVUtnAOIXlygGgpIHYAg&bvm=bv.50952593,d.b2I&psig=AFQjCNFpbSpo5IZfUeIxpwDCiUkWk3-JjA&ust=1377204118045746
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The Occupational Safety & Health Administration (OSHA) 
OSHA regulates the safe handling of human material known or not 
known to be infected with pathogens within the workplace.  KUMC has 
adopted the OSHA Bloodborne Pathogens Standard as the standard for 
working with human material.   
  
 
 

 
 
Guide for the Care and Use of Laboratory Animals (The GUIDE) 
An NIH publication, The GUIDE standard outlines appropriate animal 
research practices and discusses occupational health concerns for animal 
users.   
 

 
American Biological Safety Association (ABSA) 
ABSA is a private, non-regulatory organization that is respected world-
wide as the premier reference for education and guidance regarding 
biological safety. In fact, many organizations treat the material they 
publish as mandatory standards. Their website contains a “Risk Group 
Database” that allows individuals to educate themselves as to the 
proper biosafety level and/or risk group level for bacteria, viruses, 
fungi, and parasites.   

 
 
 
Florida Tech Environmental Health & Safety (EH&S) 
The EH&S office helps identify biological, chemical, physical, and radiological hazards to assist in 
mitigating potential exposures associated with scientific research. The goal of the EH&S office is to 
assist researchers in maintaining a safe laboratory environment. 
https://www.fit.edu/office-of-environmental-health-and-safety/  
  

https://www.osha.gov/SLTC/bloodbornepathogens/standards.html
http://www.nap.edu/catalog.php?record_id=12910
https://my.absa.org/Riskgroups
https://my.absa.org/Riskgroups
https://www.fit.edu/office-of-environmental-health-and-safety/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Rfq05zDNu0F7kM&tbnid=ySdQwnz5hQdhGM:&ved=0CAUQjRw&url=http://blog.accuform.com/blog/production-and-materials/do-you-need-a-lockout-tagout-program-at-your-company-part-2&ei=8yYVUpiHDs2FyQGR04DQBg&bvm=bv.50952593,d.b2I&psig=AFQjCNFapUyIFB6MEtZreXHpHS9KHG864w&ust=1377204307946952
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=NNQ3I3tdrxPWuM&tbnid=sTgPs2ro-7Eu0M:&ved=0CAUQjRw&url=http://www.aaalac.org/resources/theguide.cfm&ei=qicVUsfBIKG2yAGApoD4Bw&bvm=bv.50952593,d.b2I&psig=AFQjCNEx8HV8NI4i3iQakq1Erph65fKlxg&ust=1377204499453723
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=7slTFhwU-cZZDM&tbnid=E0E82jKMVL1IqM:&ved=0CAUQjRw&url=https://www.facebook.com/pages/American-Biological-Safety-Association-ABSA/233902053309295&ei=EykVUqrkGOHhygHF_YGgDg&bvm=bv.50952593,d.b2I&psig=AFQjCNHJpMYeotAH8IZP96S6JOm7b2mStg&ust=1377204800455471
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Institutional Biosafety Committee (IBC) 
The Institutional Biosafety Committee (IBC) is charged to formulate policy and 
procedures related to the use of recombinant/synthetic DNA (rDNA). As 
mandated by the National Institutes of Health, experiments involving human gene 

transfer, formation of transgenic animals and the generation of rDNA or synthetic nucleic acid 
molecules must be reviewed and approved by the IBC. There are certain experiments that are 
exempted from NIH guidelines, but these low-risk projects must still be registered with the IBC, so 
the committee can keep track of rDNA protocols on campus. In addition, the IBC may also play a 
role in approving experiments that involve biohazardous agents, which includes, human pathogens, 
viruses, and biological toxins. 
 
 

 
Institutional Animal Care & Use Committee (IACUC)  
Per the Animal Welfare Act, institutions performing animal research must 
have an IACUC to oversee animal care and use standards. The IACUC reviews 
all Animal Care and Use Protocols (ACUPs) to ensure animal welfare is not in 
jeopardy.  Additionally, they also consider occupational health of animal users. 

 
 
Radiation Safety Committee (RSC)  
All projects that involve radioactive materials must be approved through the 
Radiation Safety Committee.  
 

 
 
Human Subjects Committee (HSC)  
All projects that involve human research or the acquisition of patient samples 
must be approved by the Institutional Review Board (IRB). 
  

IBC 

https://osp.od.nih.gov/policies/biosafety-and-biosecurity-policy#tab2/
http://oba.od.nih.gov/rdna/nih_guidelines_oba.html
https://www.fit.edu/research/faculty--researchers/compliance/animal-care-and-use/protocol-process-and-forms/
https://www.fit.edu/office-of-environmental-health-and-safety/radiation-safety/committee/
https://www.fit.edu/research/faculty--researchers/compliance/human-subjects-regulation/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=eZPv0rp2WDp1DM&tbnid=ZZKlBFMyYGfywM:&ved=0CAUQjRw&url=http://nelsonbj.wordpress.com/2011/05/23/the-new-radiation-symbol/&ei=PhYWUrWCMOPw2QWIi4HICA&bvm=bv.51156542,d.b2I&psig=AFQjCNGQSJNiopYGYIarHZVEaWU-caimCQ&ust=1377265578594774
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=bSvUqRjEhTolfM&tbnid=tSaZxDmfgySXWM:&ved=0CAUQjRw&url=http://retiredindelaware.blogspot.com/2012/10/a-mouse-in-house.html&ei=5RgWUuCOHMjs2wX0-YH4AQ&bvm=bv.51156542,d.b2I&psig=AFQjCNEj8Ms5ZTwbb2rvP_TzizlKawjQfw&ust=1377266176117067
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BIOSAFETY LABORATORY LEVELS 

The BMBL categorizes laboratories into four different biosafety levels (BSL). Various factors play a 
role in the determination of the BSL (e.g., route of exposure, pathogenicity and/or treatment options).  
Corresponding to each “Biosafety Level” (in-vitro) is an “Animal Biosafety Level” (in-vivo) represented 
by ABSL-1, ABSL-2, ABSL-3, and ABSL-4.  Unless stated otherwise, this plan will use the term “BSL” 
to represent both BSL and ABSL conditions.  
 
At times, laboratories may voluntarily (or be required) to conduct work with some practices being 
“enhanced” to a higher risk biosafety level. For example: research involving a particular pathogen may 
only be required to use BSL-2 practices by the nature and definition of the pathogen, but depending 
on the research details, may require a BSL-2 facility with enhanced practices (usually PPE, lab security, 
or waste disposal) that would be indicative of a BSL-3 environment. There are also scenarios in which 
the BSL for a project may be reduced (e.g., work with an attenuated strain).    
 
Biosafety Level 1 (BSL-1) 
BSL-1 is appropriate for projects in which work is done with defined and characterized strains of 
viable microorganisms not known to consistently cause disease in healthy adult humans. Examples 
include: Bacillus subtilis, Nigeria gruberi, infectious canine hepatitis virus, exempt organisms under the 
NIH Guidelines and the nonpathogenic strain of E. coli. 
 
Biosafety Level 2 (BSL-2) 
BSL-2 is appropriate for a broad spectrum of indigenous moderate-risk agents that are present in the 
community and associated with human disease of varying severity. Additionally, routes of exposure 
(usually aerosol) are limited. Examples include: Hepatitis B virus, HIV, Salmonella, Toxoplasm, and most 
human material (e.g. cancer cell lines, tissue culture, or blood). 
 
Biosafety Level 3 (BSL-3) 
BSL-3 is appropriate for work with indigenous or exotic agents with a potential for respiratory 
transmission, and which may cause serious or potentially lethal infection. Examples include: 
Mycobacterium tuberculosis, Coxiella burnetiid, and Bacillus anthraces.  
SPECIAL NOTE: BSL-3 work is currently prohibited at Florida Tech.  
 
Biosafety Level 4 (BSL-4) 
BSL-4 is appropriate for work with dangerous and exotic agents that pose a high individual risk of 
life-threatening disease, which may be transmitted via the aerosol route and for which there is no 
available vaccine or therapy. Examples include: viruses such as Marburg, Congo-Crimean hemorrhagic 
fever and Ebola.  
SPECIAL NOTE: BSL-4 work is currently prohibited at Florida Tech.  
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PERSONAL PROTECTIVE EQUIPMENT (PPE)  

Inevitably, some form of PPE is necessary and required for laboratory workers. Depending on the 
biosafety level and other factors, a proper risk assessment may help determine the PPE required to 
effectively mitigating occupational exposure.   
 
Gowns 
Disposable, fluid resistant, solid-front gowns are the most effective and offer the 
best protection. Most gowns can be reused after a visual inspection to ensure no 
overt contamination has occurred but should be disposed of after multiple uses. Cloth lab coats are 
strongly discouraged unless regular laundry practices are performed.  
 
Bouffant Caps 

Ideally, bouffant caps are disposable, fluid resistant hair covers that protect the user 
from contamination in the cranial region. They are placed over the head covering all 
hair and ears. Bouffant caps can be reused after a visual inspection indicates no overt 
contamination.  

 
Eyewear or Face Shields 
Eyewear and/or face shield protection can effectively protect the user 
from splashes or debris from entering the eyes. Face shields offer more 
line of protection extending the protected area to the entire face and 
sometimes even the neck area. They are usually non-disposable and should be 
disinfected after each use.  
 
Shoe Covers 
Shoe covers are disposable fluid resistant covers that are placed over shoes or clogs.  
They should also be slip resistant and be of appropriate size as utilizing incorrect sizes 
will result in tearing of the covers exposing shoes or may become a trip hazard.   
 
Surgical Gloves  
Gloves are never reused. Workers are encouraged to double-glove. Using nitrile gloves 
vs. latex will help reduce risks associated with allergic reactions and may provide better 
protection due to hazard compatibility.  
 
Surgical Masks 

Surgical masks are a form of minimal respiratory protection (mainly debris that can be 
seen with the unaided eye or splashes), but they are NOT considered a respirator. They 
are designed to keep animals/samples free of pathogens from saliva and to protect users 
from gross dander/debris or splashes. 

  

http://www.google.com/imgres?um=1&hl=en&biw=1279&bih=699&tbm=isch&tbnid=gxqW1rekGFm7MM:&imgrefurl=http://www.oocities.org/medical_supplies_equipment/medical-apparel.html&docid=f2e72MpqQLVPYM&imgurl=http://www.oocities.org/medical_supplies_equipment/images/Disposable-Lab-Coats.jpg&w=350&h=510&ei=p0gOUtHrOqeG2wXE3IHYCA&zoom=1&ved=1t:3588,r:29,s:0,i:175&iact=rc&page=2&tbnh=179&tbnw=120&start=24&ndsp=31&tx=34&ty=101
http://www.google.com/imgres?start=176&um=1&hl=en&biw=1279&bih=699&tbm=isch&tbnid=hJHmMZV6XMGqGM:&imgrefurl=http://www.healmedi.com/products/Non-woven-Nurse-Cap-Bouffant-Cap-Round-Cap-1194227.html&docid=tjtKdAK_73IQgM&imgurl=http://img.hisupplier.com/var/userImages/2012-10/20/163653580_Non_woven_Nurse_Cap_Bouffant_Cap_Round_Cap_s.jpg&w=500&h=500&ei=z1EOUrb_NIS72wXl34G4Dw&zoom=1&ved=1t:3588,r:79,s:100,i:241&iact=rc&page=8&tbnh=184&tbnw=211&ndsp=25&tx=102&ty=124
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=9rHdfAmXusCZmM&tbnid=_KLap-hz3GMTFM:&ved=0CAUQjRw&url=http://www.sherline.com/5330pg.htm&ei=sEkOUsu5IMKEygGnjYA4&bvm=bv.50768961,d.b2I&psig=AFQjCNFrHPlD-mnyDE4G6G2sohHR8QPshA&ust=1376754443516115
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=_2OUS7KtbH-0-M&tbnid=xOrSkkMcQiIWRM:&ved=0CAUQjRw&url=http://www.k-r-b.com/&ei=-kkOUqmYG8rayAHnkIA4&bvm=bv.50768961,d.b2I&psig=AFQjCNHqbpxb_-0bi7Y5SP7uV_xYeh9jSg&ust=1376754521052331
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=J7yIQdDfIeJfwM&tbnid=Z-TTFMpn9aiKPM:&ved=0CAUQjRw&url=http://courtesyserviceproducts.com/shoecovers.htm&ei=YUoOUt74N82ayQGNwoGAAQ&bvm=bv.50768961,d.b2I&psig=AFQjCNGkbvMtkOi1ARTRPxWtl7_DHRvM7Q&ust=1376754599597142
http://www.google.com/imgres?um=1&sa=N&biw=1279&bih=699&hl=en&tbm=isch&tbnid=jVGBJapaduPRzM:&imgrefurl=http://waspsafety.com/respiratory-protection.html&docid=92BkuOhH5n2c4M&imgurl=http://waspsafety.com/media/catalog/category/Surgical_Masks.png&w=424&h=398&ei=uE8OUo3xK4ng2QW93YAY&zoom=1&ved=1t:3588,r:16,s:0,i:138&iact=rc&page=2&tbnh=171&tbnw=232&start=12&ndsp=23&tx=107&ty=63
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N-95 Respirator 
N-95 particulate respirators are appropriate for some work involving BSL-2, 
enhanced BSL-2, or BSL-3 conditions. Use requires no facial hair between the seal 
and face. They are designed to be disposable. If you plan to utilize an N95 
(required or voluntary), you must contact EH&S as there are specific federal 
requirements that are to be satisfied before wearing respirators.  
 
Other Respirators 
Other types of respirators may be required. These can vary in type, purpose, and protection. Contact 
EH&S if you require the use of such PPE. 
 

o Powered Air Purifying Respirator (PAPR)  
PAPR particulate units are battery operated devices acceptable for work involving BSL-2, 
enhanced BSL-2 or BSL-3 conditions or in circumstances in which allergic reaction to 
animal dander is a hazard for any biosafety level.   

o Half-Face or Full-Face Units 
 
Surgical Scrubs & Clogs 
Scrubs and clogs may be required to be worn under disposable PPE when working with live organisms, 
infected cultures, or infected animals for BSL-2 (or BSL-3) conditions, although individuals may 
voluntarily choose to do so for BSL-1 conditions as well. 

 
 
 
 
 

 
 
SPECIAL NOTE 1:  
PPE is not to be worn outside the laboratories. However, wearing a glove on one hand (“one hand 
method”) when traveling short distances between rooms with biohazard materials may be an option 
after consulting with EH&S. 
 
SPECIAL NOTE 2: 
Utilization of respiratory equipment requires a medical evaluation clearance, training, and fit testing. 
You must contact EH&S to initiate the process. The Florida Tech’s Respiratory Protection Program 
details requirements.   
  

https://www.fit.edu/office-of-environmental-health-and-safety/respiratory-protection-program/
http://www.google.com/imgres?hl=en&biw=1279&bih=699&tbm=isch&tbnid=AMbfO_9jsseTWM:&imgrefurl=http://www.us.all.biz/n95-respirators-by-3m-g57279&docid=ntrR-mxhYAhCSM&imgurl=http://www.us.all.biz/img/us/catalog/57279.jpeg&w=450&h=450&ei=iEoOUtrzAYbk2AWAkoGwDQ&zoom=1&ved=1t:3588,r:19,s:0,i:138&iact=rc&page=2&tbnh=179&tbnw=177&start=19&ndsp=24&tx=90&ty=101
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=t6rX3nybOcskJM&tbnid=tmOdvOsvojtjyM:&ved=0CAUQjRw&url=http://www.uniformadvantage.com/pages/dpt/mens-scrubs.asp&ei=r1AOUsqCAsqCyQGywIGQDA&bvm=bv.50768961,d.b2I&psig=AFQjCNEzAM5s3CZhhCyLJVJZykRbNHJkGA&ust=1376756179867300
http://www.google.com/imgres?start=124&um=1&hl=en&biw=1279&bih=699&tbm=isch&tbnid=2Zl0QOKkWBgWZM:&imgrefurl=http://www.wellpromo.com/wholesale-Logo-imprinted/Pants_18.htm&docid=cFygqt43ZKVrZM&imgurl=http://www.wellpromo.com/upload/upimg19/Xx-large-Adult-Teal-Green-Scru-183319.jpg&w=1173&h=1800&ei=2VQOUpLVMeSo2gXKmoDYCA&zoom=1&ved=1t:3588,r:36,s:100,i:112&iact=rc&page=5&tbnh=191&tbnw=124&ndsp=30&tx=88&ty=89
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GENERAL HOUSEKEEPING & MAINTENANCE  

Maintaining an organized and clean laboratory is essential to mitigating injuries. General upkeep and 
cleanliness of the laboratory is the responsibility of all laboratory workers. If maintenance is required, 
in which laboratory workers are incapable of performing, they are to contact the Florida Tech Facilities 
Department.  
 
General Laboratory Personnel Tasks 
 Surface decontamination of BSC’s, counter-tops, and equipment after each use.   
 Floors are to be swept of gross debris and mopped if necessary.  
 Lighting is to be adequate, and outages are to be reported to the Facilities Department.  

 
Regular Waste vs. Biohazard Waste 
Researchers must understand that all biohazard waste (regulated waste) differs from regular non-
infectious waste, in that, regular waste (commonly called “trash”) is not expected to harbor material 
that may cause disease or illness and thus, is treated as non-hazardous.  

 
 
Regular Waste is disposed of through a third-party contractor. As personnel 
from this contractor enter the labs, researchers are required to maintain a safe 
environment to alleviate injuries of non-laboratory workers.  
 
 
  
 
Solid Biohazard Waste is disposed of through EH&S. Red biohazard 
containers are provided for each laboratory. These barrels are to be lined with 
red biohazard bags (also provided).  Upon the barrel being full, the researcher 
is to notify EHS by completing a “Biomedical Waste Pick-up Form”. EH&S 
will pick-up the full bag and provide the lab with a new liner.  
 

 
Examples of Potential SOLID Biohazardous Waste: 
 Consumables (gloves, paper towels, wipes) 
 Culture/petri dishes/plates/tubes—e.g., falcon and/or centrifuge 
 Streakers  
 Animal carcasses 
 Unpreserved specimens 
 Biohazardous sharps containers 
 Any solid material containing human blood, tissue, and bodily fluids 
 Plastic pipettes/pipette tips 

https://www.fit.edu/office-of-environmental-health-and-safety/regulated-wastes/biomedical-waste-pickup-form/
http://www.google.com/imgres?start=80&um=1&sa=N&biw=1279&bih=699&hl=en&tbm=isch&tbnid=fwYJCzyPgkHJwM:&imgrefurl=http://propercourse.blogspot.com/2013/04/so-sailors-trash-talk.html&docid=2ZVZeahsJecMZM&imgurl=http://4.bp.blogspot.com/-ixSlf_ZTR9U/UW_9STEersI/AAAAAAAALzk/yU-DptwgitA/s400/trashbin.jpg&w=750&h=750&ei=WCQWUtLAJ-LC2AWCwIFI&zoom=1&ved=1t:3588,r:2,s:100,i:10&iact=rc&page=5&tbnh=184&tbnw=168&ndsp=23&tx=77&ty=64
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=h28L2D7ONlaFLM&tbnid=T8axeyJkMQns0M:&ved=0CAUQjRw&url=http://www.justritesafetyonline.com/p-871-6-gallon-biohazard-waste-can-red.aspx&ei=pSQWUvb6FIX22AXq0IGgCw&bvm=bv.51156542,d.b2I&psig=AFQjCNEIvtuI-Dwvd6VcxDn0wG14Shp4uA&ust=1377269264882624
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Liquid Biohazard Waste should be collected in a container so that it can be 
appropriately treated before disposal into the regular sewer or drain. A 10% bleach 
solution is sufficient. This treatment consists of at least 30-min contact time. After 
disinfected, it may be discarded down the general laboratory drain.     
 

Examples of Potential LIQUID Biohazardous Waste: 
 Liquid media/cultures 

 
 SPECIAL NOTE: 
Do not dispose of non-biohazardous material in any biohazardous bin.   
 
 

Uncontaminated Glassware 
Plastic-ware should be used whenever possible rather than glassware.  
Broken glassware should be picked-up by using a brush and dustpan 
and then placed into a broken glass bin.  
 
Non-hazardous broken glass should be placed in a broken glass 
container. Never use biohazard bags to line these containers. 

Examples of normal lab glassware that can be disposed in this manner 
may include empty glass containers, glass pipettes, microscope 
slides/coverslips, and broken beakers or flasks. Upon being full, a third-

party vendor will remove the containers. Each department is responsible for maintaining an inventory 
of glass-boxes.     
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CHEMICAL USAGE 

Hazard Communication 
Florida Tech’s Chemical Hygiene Plan is the main reference for use with chemicals, however, this 
Biosafety Plan will briefly discuss chemical usage.  
 
If personnel use hazardous chemicals, they are required to take Hazard Communication and Resource 
Conservation & Recovery Act (RCRA) trainings.   
 

 
Safety Data Sheets (SDS) 
SDS’s (formally known as Material Safety Data Sheet (MSDS)) are 
documents that allow individuals to gain a better understanding of the 
chemical or drug hazard they are working with.  Each SDS is required 
to be reviewed prior to using the hazardous chemical or drug. All 
laboratory workers must have access to Safety Data Sheets (SDS),  
readily available regarding all chemicals pertaining to their research. 
Note: it is the responsibility of the PI to ensure these SDS’s are made 
readily available to all personnel involved in their research projects. 

    
 
Chemotherapeutic Drugs 
Chemotherapeutic drugs (commonly called, “Chemo Drugs”) are a growing portion of today’s 
research. PIs are required to inform users as to the hazards from handling these drugs. Metabolic 
factors, animal feces, urine, and dander all play a role as vectors for transferring hazards. Enhanced 
equipment and lab practices may be required for individuals working with hazardous drugs. 
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DECONTAMINATION PROCEDURES  

Routine decontamination of equipment may be required at times.  It’s imperative that the researcher 
has an understanding as to the type of disinfectant they are using and its efficacy regarding the agent(s) 
that encompass their projects. Additionally, using improper methods for decontamination could result 
in injury, death, and equipment malfunction or damage.  
 
Types of Decontaminations 
 
Surface Decontamination  
Scenarios in which low exposure risks are associated, surface 
decontamination is acceptable using 70% alcohol, 10% bleach solution, or 
other approved chemicals. A minimum contact time of 30 minutes shall 
be allowed for an effective kill. 
 

 
Gas Decontamination 
Scenarios in which moderate or high exposure risks are associated, gas 
decontamination of equipment or rooms may be required. This may include 
pyrolysis of paraformaldehyde or hydrogen peroxide vapors. Gas 
decontaminations must be approved by EH&S. 
 
 
 
 Autoclave Decontamination 
Heat/steam sterilization is an effective tool for rendering material pathogen free.  
The PI must ensure that all employees /students who are tasked with using an 
autoclave must be trained prior to using the equipment.  
 
 

 
Chemical Submersion Decontamination 
Certain items (e.g., broth, culture plates or flasks) can have liquid 
disinfectants placed into them for disinfection. Some items (e.g., scissors) 
can be submerged into disinfectants for an effective kill. Care must be taken 
to ensure the chemical being used does not damage the equipment.  
  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=h9BQTV6KHUCVVM&tbnid=2RCsVqGBWAWNwM:&ved=0CAUQjRw&url=http://www.northeastjanitorial.com/janitorial_supplies/index.php?main_page=product_info&cPath=92&products_id=287&ei=ajgWUrafKKfA2QWIqIH4DQ&bvm=bv.51156542,d.b2I&psig=AFQjCNG6B9S7Nh5ZsUif4cKSE9Xj75Vjhw&ust=1377274331913059
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=5kxOW8GOjyDnuM&tbnid=fwtL7_k7iddFCM:&ved=0CAUQjRw&url=http://www.lbl.gov/ehs/biosafety/manual/html/5.0.shtml&ei=6TgWUvmRBYaJ2AWEwYCwDw&bvm=bv.51156542,d.b2I&psig=AFQjCNHtmtGc0VcwKTs4uDEhUhO4fPWE1w&ust=1377274445972925
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Ffq7-sgbFzlwIM&tbnid=yT54sHaRo29lcM:&ved=0CAUQjRw&url=http://www.bestvetstore.com/2012/11/&ei=nToWUreTCaan2AXAnYDYCg&bvm=bv.51156542,d.b2I&psig=AFQjCNGlDaiVAHnrLjdtdFnOYbSrd8_yag&ust=1377274778619830
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=-7vGQ4U14JhZVM&tbnid=APyFeduVmTrGKM:&ved=0CAUQjRw&url=http://krayden.com/petroferm-bioact-145/&ei=4zsWUvjmEIae2wWIlYCgBA&bvm=bv.51156542,d.b2I&psig=AFQjCNF8P1wruI4luNKxFyK0TbcN3N4Umw&ust=1377275034343939
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Glass-Bead Sterilization  
Glass-bead sterilization is a very effective method for rendering some items sterile. This method has 
limitations as due to the logistics (bead unit size and heat), therefore, not all items can be subjected to 
this type of decontamination.   

 
 
Loop Sterilizers  
Loop sterilizers are used to sterilize inoculating loops, tube mouths and needles by using infrared heat.  
These safeguard the laboratory personnel and decrease the risks associated with using an open flame.  
However, researchers should be made aware that, due to the heat emitted, these units can alter the 
airflow within biosafety cabinets.  
 

 
 
  

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=QE9ONP5tg8py3M&tbnid=hw_hLkuAX1Nz8M:&ved=0CAgQjRwwAA&url=http://news.thomasnet.com/fullstory/Dry-Sterilizer-decontaminates-microsurgical-instruments-828671&ei=PD0WUpLSK8PQ2AXx8YGQDA&psig=AFQjCNF8jhi7q6nKc39Ob8fVipM1RAvXCQ&ust=1377275580787395
http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=LI5RlBuKRjMhoM&tbnid=sh8GevagM2ZwoM:&ved=0CAgQjRwwAA&url=http://www.labtopinstruments.com/loop-sterilizer.php&ei=PI8nUs74BoTirQHF-4G4CA&psig=AFQjCNHnC8qouHd0C6sHgTfdeYNT2-WeeA&ust=1378410684196662
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Ultraviolet Light (UV) Decontamination 
UV light can be an effective SECONDARY METHOD for rending items free of infectious 
materials, but it shall be used as only a secondary method and not the primary source. Additionally, 
the lamp output should not be less than 40 microwatts per square centimeter at a wavelength of 254 
nanometers. 
 
SPECIAL NOTE: 
The premier reference guide for biosafety practices (BMBL) discourages the use of UV lights as a 
primary source of decontamination (specifically in BSC’s). See the below excerpt: 
 
  UV Light Use (page 385, BMBL) 

Ultraviolet (UV) lamps should not be used as the sole disinfection method in a BSC. If installed, 
UV lamps should be cleaned regularly to remove any film that may block the output of the lamp. The 
lamps should be evaluated regularly and checked with a UV meter to ensure that the appropriate 
intensity of UV light is being emitted. Replace the bulb when the fluence rate is below 40 uW/cm2. 
Unshielded UV lamps must be turned off when the room is occupied to protect eyes and skin from 
UV exposure. If the cabinet has a sliding sash, close the sash when operating the UV lamp. Most 
new BSCs use sliding sashes that are interlocked when operating the UV lamp to prevent exposure.  
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SAFE HANDLING OF SHARPS 

Items capable of penetrating the skin are considered a hazard and must be 
handled appropriately.  
 
Sharps Categories 
 The following items are always considered sharps hazards; 

therefore, they must be placed in a sharp’s container. These include 
needles, syringes containing needles, vacutainers, and attached 
tubing as well as blades (razors, scalpels, exacto, etc.).  

 The following items must be placed in a red biohazard sharps container if they are 
contaminated with biohazardous material: broken glassware, glassware with sharp edges or 
points, and glass slides.  
 

Standard Operating Procedures 
The general rules shall be implemented below. Any deviations must be authorized by EHS.  
 Needles shall not be recapped, bent, sheared, broken, removed from disposable syringes, or 

otherwise manipulated by hand prior to disposal (see note below).  
 Sharps items or containers are never discarded inside regular trash. If sharps items are found 

in regular trash, label the trash “SHARPS” and notify EH&S immediately.  
 Sharps items contaminated with radioactive isotopes or hazardous chemicals are placed inside 

a separate sharp’s container for disposal by EH&S. 
 Sharps containers shall be easily accessible and close to the immediate area where sharps are 

used or generated.  
 Unless otherwise specified, all sharps’ containers will be comprised of the following:  

 Puncture resistant and Leak-proof on sides and bottom.  
 
Re-capping Needles 
Although it is common practice to require or suggest needles are never to be re-capped, both OSHA 
and the CDC recognize that there are times in which re-capping may be warranted for the task being 
performed. Some examples of re-capping methods that may be acceptable include:  
 
 Utilizing self-sheathing needles 
 Performing the one-hand scoop 
 Utilizing forceps as a mechanical means 

 
Only a properly executed risk assessment can determine if re-capping is warranted, and if so, what 
method is best suited. Any employee who feels re-capping is necessary to perform their task MUST 
contact EH&S prior so that a risk assessment can be performed. Re-capping without a risk 
assessment being conducted is strictly prohibited!   
  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=2bT0vPSRvRJliM&tbnid=taa3MiJ9zMLtKM:&ved=0CAUQjRw&url=http://diabeteshealth.com/read/2012/02/11/7445/managing-in-home-sharps-disposal-/&ei=SFgWUt6TIMm52wXHuYBA&bvm=bv.51156542,d.b2I&psig=AFQjCNEIbqrIGhMqluDWJsve1A_4_qd4IQ&ust=1377282310175965
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BIOHAZARD SPILLS  

Biological Spill Kits 
Laboratories that work with biohazardous material must make or purchase and store a biological spill 
kit. A prepared spill kit will allow for a more effective and safer clean up and will ensure each area that 
contains biologic material is better prepared for a spill. A good kit should include the following: 
 Gown 
 Gloves 
 Eyewear 
 Mask  
 Kitty Litter 
 Whiskbroom 
 Paper Towels  
 Dustpan 
 Household Bleach/Chemical Germicide 
 Biomedical Waste Red Bags 
 Sharps Container 

 
Biological Spills 
Biohazard spills can potentially be a danger to human life. Therefore, taking the proper steps to contain 
and render the spill of harm is vital to preventing exposure. Lab personnel may contain and clean up 
the spill providing the following is satisfied: 
 

o The appropriate PPE is available; 
o The proper spill cleanup materials are available; 
o The personnel involved have received Bloodborne Pathogens Training.  

 
The following procedure shall be implemented upon a spill: 

1. Notification to personnel in the immediate area that a spill has occurred; 
2. A sign indicating that a spill has occurred is placed on the entrance of the area; 
3. Personnel will don appropriate PPE; 
4. Sharps material involved in the spill shall be removed; 
5. The spill area is saturated with 10% bleach solution for a minimum contact time of 30-minutes; 
6. All contaminated materials shall be disposed in red bio-hazard bags; 
7. Any equipment used to clean up spills (e.g. mops, etc.) must be either decontaminated with 

the appropriate germicide or disposed in biohazard bags; 
8. All non-reusable PPE used shall be disposed in biohazard bags; 
9. EH&S is contacted for biomedical waste disposal; 
10. A Safety Incident Report is to be completed by the personnel involved (or representative); 
11. EH&S reviews the incident report, addressing any safety concerns.  
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SHIPPING BIOLOGICAL MATERIALS  

Shipping biological materials involves inherent dangers. Multiple events can occur, all of which, have 
the potential to expose human, animals, or agriculture products to infectious materials that may cause 
illness, death, or crop devastation. Transportation accidents, accidental loss, incorrect destination 
delivery, and malicious theft all can result in hazardous exposure. For these reasons, there are multiple 
regulations and governing bodies that strictly mandate and oversee all shipments (ground, air, marine, 
and rail).  
 
Any biological material being shipped outside of Florida Tech shall be shipped per the U.S. 
Department of Transportation’s (DOT’s) Hazardous Materials Regulations (HMR; 49 CFR Parts 171-
180). You may contact EHS for guidance on both training and shipping such material.  
 
  

    
 
 
  
  

https://www.ecfr.gov/cgi-bin/text-idx?SID=8bc301ab3585978cdd13c71ce66a58a7&mc=true&tpl=/ecfrbrowse/Title49/49CIsubchapC.tpl
https://www.ecfr.gov/cgi-bin/text-idx?SID=8bc301ab3585978cdd13c71ce66a58a7&mc=true&tpl=/ecfrbrowse/Title49/49CIsubchapC.tpl
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=0OH6JL262qdM2M&tbnid=8f_x-nkJ7zqXNM:&ved=0CAUQjRw&url=http://www.123rf.com/photo_15615309_red-semi-truck.html&ei=cmEWUu6OGaqV2QXSmYD4CQ&bvm=bv.51156542,d.b2I&psig=AFQjCNGDrhOm_LOCVUxMWopK7Iv9yIkjDg&ust=1377284830374036
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Ler1a0f-b5Lx7M&tbnid=rYuKPX44deEtbM:&ved=0CAUQjRw&url=http://xfaststyle.deviantart.com/art/AirPlane-198280783&ei=z2EWUoKQEOOd2QX9iYGAAQ&bvm=bv.51156542,d.b2I&psig=AFQjCNETWZs_vT_SpGxAR_6EwVVSW0WFUQ&ust=1377284885011206
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=fa08Ci1CnMfxIM&tbnid=f4OK4xV_BI3lkM:&ved=0CAUQjRw&url=http://www.123rf.com/photo_13764676_cargo-ship-with-containers.html&ei=kGIWUo3rDOPG2wWTtoDgCA&bvm=bv.51156542,d.b2I&psig=AFQjCNEKbaOsi7xK-b4vy1d2IeSygChoew&ust=1377285055887798
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=14EayKfgn5D0OM&tbnid=e5IVAdqLa6resM:&ved=0CAUQjRw&url=http://studentpenet.com/internet-tech/facts-about-trains-and-tracks/&ei=xGMWUs36CKi82gXqpYGQCw&bvm=bv.51156542,d.b2I&psig=AFQjCNENLdnlBY6xgMgs0OQBLTPuYmhJvA&ust=1377285328161682
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HAZARD RISK ASSESSMENT 

In order to help prevent accidents or illnesses, a proper Hazard Assessment must be conducted. This 
is one of the most important aspects to safety.  
 
The Occupational Safety & Health website provides links to numerous templates for initiate a 
Workplace Hazard Assessment. This form, after submission, will be reviewed by EH&S and we will 
provide advice and assistance to personnel in order to ensure they understand the hazards involved 
as well as practices to implement to avoid risk.  
https://www.fit.edu/office-of-environmental-health-and-safety/occupational-safety--health/  
  

https://www.fit.edu/office-of-environmental-health-and-safety/occupational-safety--health/
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PEST CONTROL 

This section establishes the practice for the detection of insect and rodent (vermin) infestation and 
the process for insect and rodent control. All personnel are responsible for reporting of insect, rodent, 
or other vermin presence.  
 
Detection of Pests 
Signs of rodents include feces on the floor, sighting of a rodent and/or 
the presence of a rodent “nest”.  Signs of insects include sighting an 
insect on the floor, in flight and/or the presence of carcasses. If any 
signs of rodents or insects are observed in the laboratory. Personnel 
should contact the Facilities Department for pest eradication.   
  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=OuD4LpRRxMKTXM&tbnid=28GfLFBUoYG0OM:&ved=0CAUQjRw&url=http://www.orkin.com/cockroaches/brown-banded-cockroach/&ei=_msWUpa4C_PI2wWI6IFg&bvm=bv.51156542,d.b2I&psig=AFQjCNGfscgKCFS6JciFa-_AkLcPAZaduw&ust=1377287537672801
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EQUIPMENT OPERATION 

This section describes procedures for the safe operation of equipment that, although may help contain 
infectious agents, may potentially be a vector for exposing hazardous materials to laboratory workers.  
All equipment shall be decontaminated regularly to reduce the risk of cross-contamination.  

 
Centrifuges 
Centrifugation can create aerosols. All swinging-bucket centrifuge rotors shall have 
bucket covers with safety seals.  All fixed-angle centrifuge rotors shall have rotor 
covers with seals. Any centrifuge lacking these safety features must be operated 
within a BSC.   
 

 
Incubators  
Incubators usually do not generate aerosols but may accumulate residues that 
contain bacteria.  All culture or experimental plates should be placed in a leak-
proof secondary container for transport. 
 
 
Autoclaves  
Items containing chlorine (bleach), (para) formaldehyde, volatile chemicals or 
radioactive materials are not to be autoclaved. Researchers shall utilize only 
autoclavable biohazard bags. Autoclaved waste is place into red biohazard bins 
for disposal.  All individual that utilize autoclaves require training.  

 
 

Quality Control  
Autoclave (steam sterilization) indicator tape is attached to each bag prior to 
loading. Additionally, biological indicators should be exposed to a complete 
autoclave cycle on a quarterly basis and documented. 
   
Troubleshooting 
Personnel should always check the cycle print-out to ensure the cycle reached the appropriate 
temperature for the appropriate duration. If the print-out indicates a cycle failed, the user should try 
and start another cycle from the dirty side. If the cycle fails again, notify your departments contact.  
 
Reference 
Autoclaves use saturated steam under pressure of approximately 15 pounds per square inch to achieve 
a chamber temperature of at least 250°F (121°C) for a prescribed time—usually 30–60 minutes. 
https://www.cdc.gov/infectioncontrol/pdf/guidelines/disinfection-guidelines-H.pdf  
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/tables/table7.html  

https://www.cdc.gov/infectioncontrol/pdf/guidelines/disinfection-guidelines-H.pdf
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/tables/table7.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ZThoxnhnyDm8oM&tbnid=GrfKR-IBqSea1M:&ved=0CAUQjRw&url=http://www.boeco.com/artikelShow.php?ID=106&ei=Fm8WUt6gDuKz2gXwkoHwCw&bvm=bv.51156542,d.b2I&psig=AFQjCNEg8jTzlcvK5F_zbQMFsbYab8Htjw&ust=1377288320305469
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=PDMW7jeiKXQ1CM&tbnid=hlCNtGhL2Mq6ZM:&ved=0CAUQjRw&url=http://incubated.blogspot.com/&ei=dnIWUqb0AZDa2wWfq4GoCA&bvm=bv.51156542,d.b2I&psig=AFQjCNGNdp4RLFp4yrEIiqDndT1GhKo1HA&ust=1377289184717299
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Ffq7-sgbFzlwIM&tbnid=yT54sHaRo29lcM:&ved=0CAUQjRw&url=http://www.bestvetstore.com/2012/11/&ei=nToWUreTCaan2AXAnYDYCg&bvm=bv.51156542,d.b2I&psig=AFQjCNGlDaiVAHnrLjdtdFnOYbSrd8_yag&ust=1377274778619830
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=kggpjWcHNvfrdM&tbnid=WyVvGp82NGqeYM:&ved=0CAUQjRw&url=http://www.oriendentalsupplies.com.au/Infection-Control/Sterilization-Monitoring/EZ-TEST-Biological-Indicator/21/85/productview.aspx&ei=018XUqznOoTo2gWojoHIBw&bvm=bv.51156542,d.b2I&psig=AFQjCNGcGXDlK_CM_-JSXq1kdqtN3bu9ag&ust=1377349942254549
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PRIMARY CONTAINMENT DEVICES  

Although this section will not cover all aspects of every device, it will give the user a basic 
understanding of the proper use and purpose for each unit.   
 
The word “hood” is frequently used to describe devices that protect the product or personnel from 
hazards. It must be understood that this word is often used in the incorrect context and should be 
avoided. Devices may look similar and even operate in similar fashion but may be two completely 
different types of units designed for two completely different types of practices. For example: a 
laminar flow hood and a chemical fume hood are both “hoods” but serve two completely different 
purposes and if used interchangeably can cause injury or even death. If an individual is unaware as to 
how to use a device, what purpose it serves, or which device to purchase, they are encouraged to 
contact EH&S. All devices must be certified at least annually by an EH&S approved vendor. Below 
are “general” and “basic” images of the four devices this plan will discuss.   
 

 
Chemical Fume Hood 

 

 
Laminar Flow Hood 

 

 
Animal Cage Changing Station 

 
Biological Safety Cabinet 

 
 

  

http://www.google.com/imgres?sa=X&hl=en&biw=1279&bih=699&tbm=isch&tbnid=X1DlDdO32IGwaM:&imgrefurl=http://www.ehs.ucr.edu/safety/Fume_Hoods/fumehood.html&docid=8Ih45pNgfHlmdM&imgurl=http://www.ehs.ucr.edu/safety/images/fumehood.jpg&w=300&h=385&ei=MsMTUpTPF6LD2QWk7ICgDQ&zoom=1&ved=1t:3588,r:28,s:0,i:179&iact=rc&page=2&tbnh=196&tbnw=152&start=12&ndsp=24&tx=90&ty=123
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=xiHpK8Wm25kwNM&tbnid=mJoIViBYoAERlM:&ved=0CAUQjRw&url=http://www.escoglobal.com/laminar-flow-hoods.php&ei=AMMTUuHUDIiSyAGIyYDwCA&bvm=bv.50952593,d.b2I&psig=AFQjCNFu5LqqGUnjR6vf2dygtLR6MDcGOg&ust=1377113085401322
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Dsc0ecO9h3R_dM&tbnid=CuPd8rAtVJoypM:&ved=0CAUQjRw&url=http://www.labconco.com/product/puricare-open-access-stations-transfer-stations/57&ei=ecMTUtHVIunsyQHq9YHwCw&bvm=bv.50952593,d.b2I&psig=AFQjCNFSiWSIk2IFOZza3r8BpXS251D2tw&ust=1377113315154343
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=v0hreeQWt4yGqM&tbnid=DGVW39vJ4AtgeM:&ved=0CAUQjRw&url=http://www.medicalexpo.com/prod/nuaire/microbiological-safety-cabinets-class-ii-a2-80404-516458.html&ei=6MMTUseYIs6EygGjqYCYCA&bvm=bv.50952593,d.b2I&psig=AFQjCNE1nQ5qYNH_eXaDcFQdHVITtSJ0Nw&ust=1377113423802556
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Chemical Fume Hoods 
Chemical fume hoods are designed to be utilized for reducing chemical exposure to personnel when 
hazardous chemicals, gases or drugs are involved. Chemical fume hoods offer NO PRODUCT 
PROTECTION, but rather personnel and environment protection only, therefore are NOT 
considered a “clean environment”. Airflow draws inward and is 100% exhausted to the outside by 
hard duct to the exterior environment.  They typically do not contain exhaust filters. 
 
Laminar Flow Hoods 
Laminar flow hoods are HEPA filtered (99.97% efficient or better at 0.3 microns), devices designed 
for research that involves NO hazardous material.  The units provide NO PERSONNEL protection, 
but rather product protection only. The term “clean bench” is often used to describe the laminar flow 
hood. They can have horizontal or vertical airflow.  
 
Animal Cage Changing Stations 
Cage changing stations are modified vertical HEPA filtered laminar flow units that provide the animal 
and some personnel protection. The personnel protection is limited to low risk biologics and allergens 
caused by animal dander or bedding (gross debris). Low risk hazards at low levels are safe to use if 
the user is practicing aseptic techniques.  
 
Biological Safety Cabinets (BSC) 
BSC’s are designed for working with infectious agents and can literally save lives! It’s important for 
users to understand they are typically very costly devices to purchase, maintain, service, and are 
USELESS if not utilized properly; therefore, ensuring they operate at optimal levels and that users 
are properly operating them is vital. They can also be utilized for cage changing. Only the Class II, 
Type B2 units are designed to be used with volatile chemicals or hazardous drugs. 
 
Procedures involving infectious materials or infected animals are to be conducted within a BSC as 
they protect the product, personnel, and environment—making them the primary containment choice 
for most types of biological research.  If a procedure cannot be performed within the BSC (e.g. use 
of a large instrument), a risk assessment must be performed by EH&S.   
 
Individuals are strongly encouraged to utilize the BMBL or visit the websites of the preferred BSC 
manufactures (Nuaire, Labconco & Baker) for in-depth operation instructions, references, and 
educational schematics of BSC properties.  

 
  
  

http://www.nuaire.com/
http://www.labconco.com/
https://www.bakerco.com/
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The “Do’s” of BSC’s 

  The below bullets are items that should be performed as a part of properly using a BSC:  
 Let the BSC run for 5 minutes before utilizing.   
 Perform procedures at least 4” inside the cabinet from the sash.  
 Ensure the sash is at proper height.  
 Disinfect the work surface after each use. 

The “Don'ts” of BSC’s 
The below bullets are items that shall be avoided as a part of properly using a BSC:  
 Do not cover perforated slots.  
 Do not perform rapid arm movement in/out of cabinet.  
 Do not rely on UV lights for primary decontamination.  
 Do not over-store items in BSC.  
 Do not touch the HEPA filter.  
 Do not use if unfamiliar sounds arise.  

 
Below are typical schematics of Class II, Type A2 & B2 BSC’s (most common is A2 BSC’s). Although 
there are numerous differences, the fundamental safety difference is that 70% of the A2 cabinets air 
is recirculated back into the room while the B2 has zero recirculation; meaning the B2 cabinet is 100% 
exhausted to the outside of the room (known as “total exhaust”).  
 
      Class II Type A2          Class II Type B2  

  
 
 
 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=tQO-41dML6JyDM&tbnid=7MPRuM3CXbCsCM:&ved=0CAUQjRw&url=http://www.nuaire.com/products/biological-safety-cabinets/how-class-two-bsc-work.html&ei=F8gTUo6YHqLbyQG9moDoDA&bvm=bv.50952593,d.b2I&psig=AFQjCNFL3Pj_Uh6PKEqjhlNPD06I7vmLIw&ust=1377114350710120
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=-zyHGnrTX3FYhM&tbnid=6U-V-3NOqwGl-M:&ved=0CAUQjRw&url=http://www.nuaire.com/products/labgard-es-energy-saver-nu-430-class-ii-type-b2-biosafety-cabinet.html&ei=C8cTUrruJOj8yAH6sYHgDA&bvm=bv.50952593,d.b2I&psig=AFQjCNEbXSf_AQ29ksLPWFV7Ed9AP2rCFg&ust=1377114206018747
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TRAINING OF PERSONNEL  

Principle Investigators are responsible for ensuring all individuals working on their projects are 
adequately trained according to the specific hazards associated with each project. Additional training 
can be taken through the Florida Tech online Training System. The types of trainings required will 
depend on the hazard’s personnel are potentially exposed to.  
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LABORATORY BIOSECURITY  

An area often overlooked in research is Biosecurity. This must be considered for Florida Tech 
laboratories to protect vital research, human life, animal life, Florida Tech interests, and overall entity 
integrity. Each PI shall be responsible for the overall security of any physical location of infectious 
materials (this includes electronic data).  
 
Laboratory Access 
All labs shall have some sort of lockable barrier separating the lab from common public areas. Access 
into the labs shall be permitted by individuals with specific business associated with that lab or a 
university related task.  The level of access restriction and the mechanisms used to restrict will depend 
on the hazards associated with the research. For example: BSL-1 environments will require less 
restrictive measures than that of BSL-2. Unless a door is kept open by an electric device that releases 
it during a fire alarm.  All lab doors to outside corridors shall remain closed when not being used.   
 
Visitors 
Researchers are expected to make appropriate professional decisions regarding allowing visitors access 
into laboratories. Some visitors may require constant escort depending on the reason for the visit, the 
visitors comfort level, and nature of research being conducted. For example: a regular service provider 
performing maintenance on an autoclave in a BSL-1 or BSL-2 environment may be able to conduct 
business without an escort. On the contrary, a visitor from a local college wanting to visit Florida 
Tech for the first time for prospective career opportunities should always be escorted regardless of 
the biosafety level. 
 
Packages 
Packages containing specimens, bacterial, virus, or toxins shall be opened only in a BSC or fume hood. 
The package is to be inspected for damage or loss of material. Any discrepancies should be reported 
to EH&S and the PI immediately.  
 
Incident Reporting 
A vital aspect in maintaining integrity is the reporting of any event or individual that appears suspicious 
or is conducting unethical/dishonest behavior. All personnel are mandated to report any activity that 
places Florida Tech security measures at risk.  
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OCCUPATIONAL HEALTH   

Occupational health is an important part of maintaining healthy laboratory workers and preventing 
injury/illness.  
 
At-Risk Individuals 
Although not required, workers with either a known immunodeficiency disease or are taking 
immunosuppressive medications are encouraged to self-identify to their supervisor any changes in 
their medical status that might compromise their immune system. 
 
Although infectious agents can infect both sexes of humans, women have an added risk in that there 
are certain hazards that are potentially harmful to women who are pregnant or are at child-bearing 
age. Women are strongly encouraged to educate themselves of the risks involved within the lab and 
the research being conducted. Below are some hazards to consider:  
 
 Chemotherapeutic hazardous drugs  
 Mutagens 
 Teratogens  
 Drugs targeting rapidly dividing cells  
 Non-human primate material & large animal ruminant material 

 
Vaccines 
PIs are required to offer to their research personnel preventative treatments (e.g. vaccines) they are 
made aware of  regarding the specific hazards their project(s) involves. If  human blood or other 
potentially infectious material is involved, personnel must be offered the Hepatitis B vaccine within 
10 days of  beginning work.  
 
Florida Tech will utilize the Holzer Health Center for occupational health services.  
 
Holzer Health Center (Florida Tech)  
Phone:   321-674-8078 
Email:  healthcenter@fit.edu,  
Website:  https://www.fit.edu/health/  
 
  

mailto:healthcenter@fit.edu
https://www.fit.edu/health/


31 
 

Select Agents & Toxins    
Although Florida Tech does not conduct research with Select Agents/Toxins at this time, a brief  
overview is provided. Both the Centers for Disease Control (CDC) and Animal Plant Health 
Inspection Services (APHIS) regulate the possession, use, and transfer of  select agents/toxins through 
the Select Agent Regulations. An attenuated strain of  a select agent or an inactive form of  a select 
toxin may be excluded from these regulations (exclusion list).  
 
NOTE: Researchers MUST receive EH&S approval for research involving any select agent 
or toxin prior to the agent being present on campus (this includes excluded items).   
 

Below is the Select Agent & Toxin list.  Asterisk denotes Tier 1 agents.     

http://www.selectagents.gov/SelectAgentsandToxinsExclusions.html
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REFERENCES 
 
OSHA general duty clause, Section 5(a)(1). 
 
Occupational Exposure to Hazardous Chemicals in Laboratories Standard (29 CFR 
1910.1450). 
 
The Hazard Communication Standard (29 CFR 1910.1200). 
 
The Bloodborne Pathogens Standard (29 CFR 1910.1030). 
 
The Personal Protective Equipment (PPE) Standard (29 CFR 1910.132). 
 
The Hand Protection Standard (29 CFR 1910.138). 
 
The Eye and Face Protection Standard (29 CFR 1910.133). 
 
The Respiratory Protection Standard (29 CFR 1910.134). 
 
The Control of Hazardous Energy Standard (29 CFR 1910.147). 
 
59A-7.023 Laboratory Safety and Sanitary Conditions. 
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