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University of Kansas Medical Center Flow Cytometry CORE Facility 
Operations while sorting unfixed human cells 

1.0 Purpose: The University of Kansas Medical Center Flow Cytometry CORE Facility (FCCF) has the 
ability to sort and collect cells depending on which fluorescent dye is attached to the specified 
cell population.  Cell sorting can be performed on both human and non-human cell lines using 
the Becton Dickinson (BD) Biosciences FACS Aria II Plus under BSL2+ conditions in the CORE 
Facility.   
 

2.0 Background: The FCCF instruments were purchased through a generous endowment from the 
Hall Foundation.  This shared lab space is sponsored by the KUMC Department of Microbiology, 
Molecular Genetics and Immunology.   The FCCF allows scientists to make very concise 
measurements at the cellular level and evaluate a large number of samples in a short time 
frame. 

 
The process of high-speed sorting of unfixed cells can produce aerosols that may pose a health 
hazard to the operator and surrounding individuals.  The safety of KUMC staff is imperative and 
the procedures below are designed to protect the operator and others when high-speed sorting 
of unfixed cells occurs. 
 
Aerosol Management System (AMS) of FASC Aria II is also known as the Whisper Buffalo Filter 
system.  The AMS is designed to contain potentially infectious aerosols that are generated 
during the cell sorting process.  Aerosols produced inside the sample chamber are still not 
contained when the sample chamber door is opened during a nozzle clogging and aerosols 
containing infectious materials escape.  Since this instrument cannot be easily placed in primary 
containment, it is essential proper safety precautions are in place when opening this sample 
chamber.    
 

3.0 Regulations 
When writing these procedures, the following government regulations were consulted. 

3.1 NIH Guidelines for Research Involving Recombinant DNA Molecules 
3.2 OSHA Bloodborne Pathogens 29 CFR 1910.1030 
3.3 Biosafety Microbiological and Biomedical Laboratories (BMBL) 5th Ed. 

 
4.0 Biocontainment Sorting of unfixed cells: 

4.1 Introduction:  When sorting unfixed primary cells or cell lines, potentially infectious 
materials can be aerosolized.  The FACS Aria II is equipped to sort unfixed cells. Because 
the FASC Aria II footprint is too large, it cannot easily be enclosed in a biological safety 
cabinet or any other kind of primary containment.  Therefore, these potentially 
infectious aerosols are not contained.   The required PPE (see 5.2) serves as the primary 
containment.  Primary cells or cell lines potentially infected with pathogens should be 
sorted at BSL2+ conditions.  This means using BSL2 containment, with certain BSL3 
practices.       
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4.2 Laboratory Conditions:  
 

4.2.1 The FASC Aria II is located in room 3035 KLSIC, which is retrofitted with a 
seamless ceiling and floor, and maintains negative pressure air flow at all times. 

4.2.2  The room exhaust is substantially diluted while it is directly exhausted outside 
the building and is not re-circulated.   

4.2.3 3035 KLSIC has a pass through stainless steel box that has an interlocking door 
mechanism.  Samples will be passed to the operator through this pass through 
box.   

4.2.4 The lab is physically separated from access corridors by restricting access only 
through 3037 KLSIC.  This ensures double-door access from the hallway. 

4.2.5 The door to 3035 is self closing and has locks in accordance with the                       
institutional policies. 

4.2.6 A laboratory-specific biosafety manual must be prepared and adopted as policy. 
The biosafety manual must be available and accessible to all laboratory 
personnel. 

4.2.7 The Director of the FCCF must ensure that laboratory personnel demonstrate 
proficiency in standard and special microbiological practices before working 
with BSL-2 agents. 

4.2.8 Eating, drinking, smoking, handling contact lenses, applying cosmetics, chewing 
gum, use of cell phones or other personal communication devices and storing 
food for human consumption is not permitted 3035 KLSIC. Food must be stored 
outside the laboratory area in cabinets or refrigerators designated for this 
purpose.   

4.2.9 Mouth pipetting is prohibited; only mechanical pipetting devices are to be used. 
4.2.10 Policies for the safe handling of sharps, such as needles, scalpels, pipettes, and 

broken glassware must be implemented. Whenever practical, laboratory 
supervisors should adopt improved engineering and work practice controls that 
reduce risk of sharps injuries.  Precautions, including those listed below, must 
always be taken with sharp items. These include: 

   a. Careful management of needles and other sharps are of primary   
   importance. Needles must not be bent, sheared, broken, recapped, removed  
   from disposable syringes, or otherwise manipulated by hand before   
   disposal. 
   b. Used disposable needles and syringes must be carefully placed in   
   conveniently located puncture-resistant containers used for sharps disposal. 
   c. Non-disposable sharps must be placed in a hard walled container for  
   transport to a processing area for decontamination, preferably by   
   autoclaving. 
   d. Broken glassware must not be handled directly. Instead, it must be  
   removed using a brush and dustpan, tongs, or forceps. Plasticware should be 
   substituted used and glassware is prohibited inside this laboratory. 

        4.2.6    Avoid procedures that create splashes and/or aerosols. 
4.2.7    Incidents (eg., spills) that may result in exposure to infectious materials must be 

immediately evaluated and treated according to procedures described in  the 
laboratory biosafety safety manual. All such incidents must be reported to the 
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Director of Environment, Health & Safety and the Occupational Health Clinic.   
Medical evaluation, surveillance, and treatment should be provided and 
appropriate records maintained (see 5.10). 

4.2.8   An effective integrated pest management program is required.  The KLSIC 
building has an outside contractor for pest management.  Contact Facilities if 
there is evidence of a pest problem. 

        4.2.9   Animals and plants not associated with the work being performed are not     
       permitted in the laboratory. 
         
        4.2.10 The laboratory has a sink for hand washing. The sink is hands-free and is   
      located near the door to exit 3035 KLSIC. 
        4.2.11 The laboratory should be designed so that it can be easily cleaned and    
       decontaminated. Carpets and rugs are not permitted in laboratories. 
        4.2.12 Laboratory furniture in 3035 KLSIC is capable of supporting anticipated loads  
                     and uses. Spaces between benches, cabinets, and equipment are accessible for  
       cleaning.  Bench tops are impervious to water and resistant to heat, organic  
       solvents, acids, alkalis, and other chemicals.  Chairs used in laboratory work must  
       be covered with a non-porous material that can be easily cleaned and   
       decontaminated with appropriate disinfectant. 

4.2.13 Cleaning will be done by the Flow Core Operator.  Housekeeping staff will not be 
allowed inside the room. 

       4.2.14 An eyewash station is available inside the KLSIC 3035 laboratory. 
 

4.3 Biosafety: All operators and users should understand the safety precautions in place 
and appropriate practices before entering the sorting facility.  This instrument is to only 
be operated by the FCCF Director or an appropriately trained member of the core lab 
staff due to the safety concerns of cell sorting of unfixed human cell lines. 

4.4 The FCCF Scientific Director is defined as the person who oversees the Flow Cytometry 
Core Facility and staff.  

4.5 The FCCF Operational Director is defined as the individual who directs the day-to-day 
flow cytometry lab operations, runs the FACS instrument, facilitates flow cytometric 
needs of researchers, manages a fee for service lab use, and supervises core lab 
technicians.  The FCCF Operational Director may delegate the operation of the sorter to 
a core lab technician after the training of the technician.  The Operational Director 
maintains a line of communication with the FCCF Scientific Director. 
 

4.6 Unfixed primary cells or cell lines which can be sorted using the BSL2+ FASC Cell Sorter 
(See Appendix A for detailed list). 
4.4.1 Any unfixed human cells from human blood, body fluid, or other unfixed tissue of 
 human origin not suspected or known to be infected with any Risk Group 3 or 
 higher pathogens. 
4.4.2 Any unfixed primary human cells or cell lines purchased from a commercial source 
 not suspected or known to be infected with any Risk Group 3 or higher pathogens. 
4.4.3 Any unfixed non human primate primary cells or cell lines that are serologically 

tested for herpes B virus and not suspected or known to be infected with herpes B 
virus or any other Risk Group 3 or higher pathogens.   
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4.4.4 Non-primate (such as rodent) cells, tissues, or otherwise unfixed material not 
infected with any known human pathogens in the risk group 3 or higher. 

   
4.7 Unfixed primary cells or cell lines NOT to be used in the BSL2+ FASC Cell Sorter (See 

Appendix A for detailed list) 
4.4.1 Any samples known or suspected to contain RG3 pathogens or higher. 
4.4.2 Any human samples suspected or known to contain Mycobacterium tuberculosis. 
4.4.3 Any replication competent retroviruses and/or lentiviruses 
4.4.4 Any new and emerging pathogens deemed a risk in the future 
4.4.5. Any samples originating from a non human primate that has ever had a positive 
serological test for herpes B virus. 
4.4.4 Any select agents and toxins as defined by the Centers for Disease Control and 
Prevention and 42 CFR 73. 
 

4.8 The Flow Cytometer Form will be filled out by all Principal Investigators (PI) who plan 
to sort unfixed cells as defined by Section 4.4.  Once this form is completed by the PI, it 
should be sent to the Operational Director of the FCCF for evaluation as to whether the 
FCCF is capable of sorting the proposed cells (with FCCF Scientific Director input if 
needed).  The Operational Director of the FCCF will forward the form to the  KUMC 
Environment, Health and Safety Office (EHS).  The form will be evaluated by EHS and 
the Institutional Research and Safety Committee (IRSC).  Once IRSC approval is 
obtained, samples can be sorted (see also 5.7). 
 
 

5.0 Standard Operating Procedures: 
5.1 Limit access to the laboratory.  All persons entering the laboratory must be advised of 

the potential hazards and meet specific entry/exit requirements. 
 
Signage as defined by Section 5.8 will be displayed to advise personnel of the potential 
hazards involved with entering this room. 
 
Principal Investigators and any other research personnel may be present in the room at 
the time cell sorting occurs provided they wear proper PPE and meet the prescribed 
entry requirements.    Researchers are only allowed in 3035 KLSIC when sorting 
samples that fall within RG1.  Researchers are prohibited from 3035 KLSIC when sorting 
samples in RG2 or higher. 
 
Access to 3035 KLSIC will be done by a key access.  Access approval to this lab will only 
be given by the Operational Director of the FCCF after investigators meet all safety 
training requirements. The Operational Director of the FCCF must enforce the 
institutional policies that control access to 3035 KLSIC. 
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5.2 Personal Protective Equipment (PPE) – PPE will be worn while working with hazardous 
materials.  Remove protective clothing before entering non-laboratory areas.  Dispose of 
PPE in the appropriate container.  Eye and face protection is used for anticipated 
splashes or sprays of infectious or other hazardous materials when the microorganisms 
are handled outside the Cell Sorter.  Eye and face protection must be disposed of with 
other contaminated laboratory waste or decontaminated before reuse.  Persons who 
wear contact lenses in laboratories should also wear eye protection.  Gloves must be 
worn to protect hands from exposure to hazardous materials.  Alternatives to latex 
gloves should be available for those with a latex allergy. Gloves must not be worn 
outside the laboratory. In addition, BSL-2 laboratory workers should: 1) Change gloves 
when they become potentially contaminated, if the integrity of the gloves is 
compromised, or when otherwise necessary. 2) Wear two pairs of gloves when 
appropriate.  3) Remove gloves and wash hands with detergent when working with 
hazardous materials and before leaving the laboratory.  Do not wash or reuse 
disposable gloves. Dispose of used gloves with other contaminated laboratory waste. 
Hand washing protocols must be rigorously followed. 
 
5.2.1 Operator - PPE will be worn at all times.  This includes: lab coat, gloves, long pants 
and closed toed shoes.  The operator should refrain from sorting unfixed human and 
non human primate samples if open wounds cannot be effectively covered.   
 
An N-95 respirator mask, safety glasses and a second pair of gloves, as well as the PPE 
stated above, are to be worn any time the AMS filter needs changing.   
 
 An N-95 respirator mask, safety glasses and a second pair of gloves, as well as the PPE 
stated above, are to be worn when human and non-human primate samples are being 
used: any time sample manipulation occurs (benchtop work, loading sample, etc.) and 
when the sample chamber must be opened while sorting,.  If the sample chamber must 
be opened while sorting, N-95 respirator masks must be worn for one hour afterward to 
ensure room air exchange clears any potentially infectious aerosols.    
 
5.2.2 Additional personnel – Non-FCCF personnel are only allowed inside 3035 KLSIC 
during the cell sorting process when uninfected, non-primate samples are being used 
(RG1).  Non-FCCF personnel are prohibited from entering 3035 KLSIC when 
human, non-human primate, or infected cells are being processed. 
 
PPE while inside the laboratory should include: lab coat, gloves, long pants and closed 
toed shoes. 
   

5.3 Entering the cell sorting area in 3035 KLSIC  
5.3.1 Visually inspect lab to ensure proper negative airflow 
5.3.2 Use the manual key to gain access the 3035 KLSIC 
5.3.3 Enter the lab and close the door.  Put on laboratory coat and gloves. 
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5.3.4 During sample manipulation; all personnel in the room must put on an N-95 
respirator mask, double gloves, and safety glasses. 
 
5.3.5 If the sample chamber must be opened or AMS filter must be changed, the N-95 
respirator mask must be worn by all personnel in the room for 1 hour after the chamber 
is closed to ensure room air flow exchange clears all potentially infectious aerosols.  The 
door to 3037 KLSIC cannot be opened during this hour. 
5.3.6 The outer pair of gloves should be removed after servicing the nozzle or changing 
AMS filter.  Inner pair of gloves will remain on. 
5.3.7 Non-FCCF personnel may enter 3035 KLSIC only after FCCF personnel 
decontaminate the work surfaces and chairs and one hour of air exchange has occurred 
after a potentially hazardous sort. 
 

5.4 Decontamination and Disposal 

        5.4.1 Decontaminate work surfaces after completion of work and after any spill or    
        splash of potentially infectious material with an appropriate disinfectant such            
        as bleach or ethanol. Spills involving infectious materials must be contained,     
        decontaminated and the areas cleaned.  Equipment must be decontaminated before  
        repair, maintenance, or removal from the laboratory. 

        5.4.2 Autoclave all waste and other potentially infectious materials before disposal.  
        Materials to be decontaminated must be placed in a durable, leak proof container and  
        secured during collection, handling, processing, storage, or transport to the autoclave     
        within the facility. 

5.4.3 The autoclave to be used is in 4055 KLSIC.  All waste generated inside 3035 KLSIC 
will be wiped with disinfectant before leaving 3035 KLSIC and transported to this area 
in a leak proof pan.  Once autoclaved, the biohazard waste will be taken back to 3035 
KLSIC and University Housekeeping will be called (8-3535) for pick up.  

 
5.4.3 Ultraviolet lights will be activated for room surface decontamination and will be 
on a timer to run for 4 hours which will be in the evening.  UV lights should never be run 
when personnel are inside either 3035 or 3037 KLSIC. 
 
 UV lights will be activated if an overt spill occurs or at the end of each day when 
potentially hazardous human or non-human primate samples are used.   
 

5.5 Exiting Facility 
5.5.1  Remove PPE in this order: Outer layer of gloves (if worn), protective eyewear, lab 
coat (hang up if to be reused), and gloves.  Throw away gloves. 
5.5.2 All personnel must wash their hands with detergent after working with potentially 
hazardous materials and before leaving the laboratory. 
5.5.3 Step on sticky mat and open door. 
5.5.4 Wash hands with detergent again inside the main laboratory of 3037 KLSIC. 
5.5.5 Activate UV lights for room surface decontamination, if necessary. 
 

5.6 Verification of AMS. Testing of Buffalo filter using Glo-Germ beads. 
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Testing should be done after each AMS filter changed, or every other month, whichever 
comes first.  Glo-germ Beads will be used to test the efficiency of the AMS System.   
 

5.7 Processing of the Flow Cytometry Biosafety Form from PI to EHS to IRSC for approval. 
Each Principal Investigator must complete the Flow Cytometry Form for each project 
that involves sorting and for each type of sample within the project.  This form should 
be submitted to the Operational Director of the Flow Cytometry Facility, who will be 
responsible for submitting it to the Environment, Health and Safety office.  The project 
will then be reviewed at the monthly Institutional Research Safety Committee (IRSC) 
meetings.  IRSC will approve or disapprove the project.  In addition, the IRSC will 
determine whether testing of unknown pathogen status needs to be verified by an 
outside source.  Cell sorting may not occur until the PI has gained IRSC approval.  When 
necessary, an infectious disease expert will be consulted on an Ad hoc basis.  Flow 
Cytometry Biosafety Forms will be reviewed on an annual basis and the Operational 
Director of FCCF along with Environment, Health and Safety office will keep track of 
renewals and keep copies of approved projects. 
 
The Flow Cytometry Biosafety Form will be on file with the Director of FCCF and the 
EHS office.  This form must be updated if the following is changed: if HSC or ACUP 
protocols are changed to modify any information that alters the type of cells given to 
FCCF, new commercial cell line(s) would like to be sorted, new tissue/cell type from 
patient samples are added, or any samples known to be infected with unapproved Risk 
Group 2 pathogens.  These will be reviewed again by IRSC to determine whether the 
new changes warrant any new biosafety measures. 
 
5.7.1 Exceptions to the Flow Cytometry Form process 
5.7.1.1 Expedite of review.  The Flow Cytometry Form will be filled out by the Principal 
 Investigator and submitted to the Operational Director of the Flow Cytometry 
 Facility who will then submit this to the Environment, Health and Safety office.  The 
 form will be sent to the IRSC for review and email vote approval will suffice.   
5.7.1.2 Provisional approval can be granted by the IRSC based on the known cell line 
 being used for cell sorting that is done on a continual basis.  The IRSC will review the 
 protocol and provisional approval will be granted for the annual basis, provided the 
 Principal Investigator: 
        a Uses only the noted commercial cell line(s)  
        b. Samples coming from the same patient/animal 
        c. Same type of tissue/cell lines from various patients/animals 
 

5.8 Signage 
Biohazard signs will be placed at entry of the laboratory, along with PPE requirements, 
the laboratory’s biosafety level, required procedures for entering and exiting the 
laboratory (see 5.3 and 5.5) and potential infectious agents.  Emergency contact 
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information will include the phone number of the Operational Director of the FCCF and 
an alternate responsible contact. 
 

5.9 Training: The Operational Director of the FCCF must ensure that laboratory personnel 
receive appropriate training regarding their duties, the necessary precautions to 
prevent exposures, responses to spills and other incidents, and exposure evaluation 
procedures. Personnel must receive annual updates or additional training when 
procedural or policy changes occur. Personal health status may impact an individual’s 
susceptibility to infection, ability to receive immunizations, or prophylactic 
interventions. Therefore, personnel who are immunocompromised and may have 
predisposition to infection should not enter the laboratory.  If there are any questions 
regarding immune competence, individuals should visit the Occupational Health Clinic 
prior to entering. 
 
Any research personnel who wish to use the cell sorter in 3035 KLSIC must undergo the 
General Biosafety training which includes bloodborne pathogen training and the annual 
refresher safety training located on the KUMC Chalk Training website.  The FCCF 
Operational Director will give flow cytometry users a general overview of the 
instrument, implemented safety measures, as well as required PPE prior to entering.  
Research personnel will not be permitted to use the cell sorter unsupervised.  The 
Operational Director of the FCCF or designated FCCF staff must always be present.  
Otherwise, they need to be trained in incident response and proper servicing of the 
instrument.  
  

5.10 Medical Surveillance: Laboratory personnel must be provided medical surveillance 
and offered appropriate immunizations (if available) for infectious agents handled or 
potentially present in the laboratory. 
5.9.1 Hepatitis B vaccine will be offered to all KUMC employees who may potentially 
come in contact with human products.  
5.9.2 Operators will be tested annually for TB. 
5.9.2 Operators of this instrument will be annually fit tested with N-95 respirator. 
5.9.3 Initial baseline serum samples will be tested for appropriate pathogens (as 
decided by Occupational Health Clinic) from all operators.  The results of these tests will 
be stored at the Occupational Health Clinic.  Follow-up samples will be collected and 
tested in the case of suspected exposure to a potentially infectious sample. 
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Appendix A - Table 1. Basis for the Classification of Biohazardous Agents by Risk Group (RG) 

*Note: If samples include any pathogen(s) that are not listed below, please contact the 
Environment, Health and Safety office (8-1081) for more information. 
 
Determination of Risk Group classification was completed in referencing Appendix B Classification 
of Human Etiologic agents on the basis of hazard, NIH Guidelines while working with recombinant 
DNA. 

Risk Group 1 (RG1)  Agents that are not associated with disease in healthy adult humans  
Risk Group 2 (RG2)  Agents that are associated with human disease which is rarely serious and for 

which preventive or therapeutic interventions are often available  
Risk Group 3 (RG3)  Agents that are associated with serious or lethal human disease for which 

preventive or therapeutic interventions may be available (high individual risk 
but low community risk)  

Risk Group 4 (RG4)  Agents that are likely to cause serious or lethal human disease for which 
preventive or therapeutic interventions are not usually available (high 
individual risk and high community risk)  

 
Biological agents (known to or potentially be infected with) that can be used for 
cell sorting (See Section 4.4) 
 
Bacterial Agents 
--Acinetobacter baumannii  
--Actinobacillus  
--Actinomyces pyogenes  
--Aeromonas hydrophila  
--Amycolata autotrophica  
--Archanobacterium haemolyticum  
--Arizona hinshawii - all serotypes  
--Bartonella henselae, B. quintana, B. vinsonii  
--Bordetella including B. pertussis  
--Borrelia recurrentis, B. burgdorferi  
-- Campylobacter coli, C. fetus, C. jejuni  
--Chlamydia psittaci, C. trachomatis, C. pneumoniae  
--Clostridium 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  
--Legionella including L. pneumophila  
--Leptospira interrogans - all serotypes  
--Listeria monocytogenes  
--Moraxella  
--Mycobacterium 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 sp. (excluding M. mycoides and M. capricolum) 
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--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  
 
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  
--Onchocerca 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  
 
Viruses  
--Adenoviruses: human - all types  
--Bunyamwera virus  
--Coxsackie viruses types A and B  
--Dengue virus serotypes 1, 2, 3, and 4  
--Echoviruses - all types  
--Hepatitis A, B, C, D, and E viruses  
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--Herpesviruses: Cytomegalovirus, Epstein Barr virus, Herpes simplex types 1 and 2, Herpes zoster,    
Human herpesvirus types 6 and 7  
--Human parvovirus (B19) 
--All human papilloma viruses  
--Influenza viruses types A, B, and C   
--Lymphocytic choriomeningitis virus (non-neurotropic strains)  
--Measles virus  
--Mumps virus  
--Newcastle disease virus  
--Parainfluenza viruses types 1, 2, 3, and 4  
--Respiratory syncytial virus  
--Polioviruses - all types, wild and attenuated  
--Rabies virus - all strains 
--Rhinoviruses - all types  
--Reoviruses including: Coltivirus, human Rotavirus, Orbivirus (CO tick fever virus) 
--Rift Valley fever virus vaccine strain MP-12 (particular strain is excluded from 42 CFR 73) 
 --Rubivirus (rubella)  
--Tacaribe virus complex  
--Tick-borne orthomyxoviruses  
--Yellow fever virus vaccine strain 17D   
 
 
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  
 
Agents known to be infected or potentially infected with the agents below are 
NOT allowed to be used during cell sorting (See Section 4.5) 
--Bacillus anthracis 
--Bartonella henselae 
--Brucella including B. abortus, B. canis, B. suis, B. melitensis 
--Burkholderia mallei, B. pseudomallei  
--Clostridium botulinum 
--Coxiella burnetii  
--Francisella tularensis  
--Mycobacterium bovis, M. tuberculosis  
--Mycoplasma capricolum, M. mycoides 
--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  
 
Fungal Agents  
--Coccidioides immitis, C. posadasii 
--Histoplasma capsulatum, H. capsulatum var.. duboisii  
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Viruses   
--Central European Tick-borne encephalitis 
--Cercopithecine herpesvirus 1 (herpes B virus) 
--Congo-Crimean Hemorrhagic Fever 
--Eastern equine encephalomyelitis virus 
--Ebola virus 
--Far eastern tick-borne encephalitis 
--Hantaviruses including Hantaan virus  
--Hendra virus 
-- Human influenza viruses 1918-1919 H1N1 (1918 H1N1) 
-- Human influenza H2N2 (1957-1968) 
--highly pathogenic avian influenza H5N1 strains within the Goose/Guangdong/96-like H5 lineage (HPAI 
H5N1).  
--Human immunodeficiency virus (HIV) types 1 and 2;  
--Human T cell lymphotropic virus (HTLV) types 1 and 2  
--Japanese encephalitis virus  
--Kyasanur forest disease 
--Lymphocytic choriomeningitis virus (LCMV) (neurotropic strains)  
--Lassa Fever virus 
--Marburg virus 
--Nipah virus 
--Omsk Hemorrhagic Fever 
--Poxviruses- All 
--Rift Valley fever virus  
--Russian Spring and summer encephalitis 
--Simian immunodeficiency virus (SIV) 
--Simian Human immunodeficiency virus (SHIV)  
--Semliki Forest virus  
-- South American hemmoragic fevers (Flexal, Guanarito, Junin, Machupo, Sabia) 
--St. Louis encephalitis virus  
--Venezuelan equine encephalomyelitis virus 
--Vesicular stomatitis virus VSV-IN2, VSV-IN3 
--Western equine encephalomyelitis virus 
--Yellow fever virus  
 
Prions  
--Transmissible spongioform encephalopathies (TME) agents  
(Creutzfeldt-Jacob disease and kuru agents) 
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Flow Cytometry Biosafety Form 
 

1. Title and summary (short paragraph describing the purpose of the sort) of project (please include 
applicable HSC or IACUC number for reference) 

 
 
 

2. Identification 
Principal Investigator: 
Persons directly involved in sorting unfixed cells: 
Seeking provisional approval?  Yes____   No_____ 

 
3. Cell Sorting of unfixed samples 

 
a. Type of Cell (mark with “X” and then indicate genus and species): 

Bacterial____ Human____  Rodent______   NHP_______  
Fungal_____ Parasitic_____ Other, please specify____________ 
If not human, indicate genus and species: _______________________ 
 

b. Please provide description: 
Environmental sample____ Cultured cells_______  LAR-housed animal ______ 
 
Animal tissue obtained from outside KUMC_____ 
For animals outside KUMC, please describe from where animals were maintained, 
description of infection control, and method of transport: 
 
 
Clinical sample_______  
For clinical samples, please provide tissue source: 
  
 
Cell lines (specify cell line designation and cell type):___________________   
Was the cell line purchased?______ 
If so, please provide source________________________  
 

c. Have cells been transfected/transduced?  Yes____ No____ 
If yes, describe the vector: 
 
 
 
If yes, do the cells produce any infectious viruses and/or functional proteins?  
 
 
 
 

d. Are these cells known to be infected with any human etiologic pathogens that are Risk 
Group 2?  

 Yes__  No__ 
If yes, please describe(s):__________________________________________  

 
I, ______________________________ (PI signature), to the best of my knowledge hereby confirm that 
all cells or cell lines associated with this project and given to the KUMC Flow Cytometry Core Facility are 
not suspected or known to be infected with any Risk Group 3 or higher pathogens as defined by the NIH 
Guidelines for Research Involving Recombinant DNA Molecules.  I understand that any samples 
suspected or known to be infected with Mycobacterium tuberculosis will not be sorted within the KUMC 
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Flow Cytometry Core Facility.  I certify that I have read and understood the policies and standard 
operating procedures as they relate to sorting cells or cell lines.   
 
I, ______________________________ (Physician Signature listed on HSC protocol or LAR Staff 
Veterinarian (if applicable)), to the best of my knowledge, hereby confirm that all human samples 
associated with this project and given to the KUMC Flow Cytometry Core Facility are not suspected or 
known to be infected with any Risk Group 3 or higher pathogens as defined by the NIH Guidelines for 
Research Involving Recombinant DNA Molecules.  I understand that any samples suspected or known to 
be infected with Mycobacterium tuberculosis will not be sorted within the KUMC Flow Cytometry Core 
Facility. 
 
 
FCCF Operational Director (signed before EHS/IRSC approval):________________________________ 
 
EHS Director (once approved):___________________________________________________________ 
 
IRSC Chair (once approved):____________________________________________________________ 

 


