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BSL-1 vs. BSL-2 
 
How can we determine if something used in a teaching lab is BSL-1 or BSL-2? 
 Culture collections like ATCC will include the BSL level information with the organism.  Other 
sites are listed in the Guidelines Appendix along with a basic BSL chart. 
 
Why not teach BSL-2 directly instead of BSL-1? I work in BSL-2+. I think teaching maximum security would 
be better. 
 There are some labs which prefer to work at the BSL-1 level.  This could be because of cost, 
safety, etc. and we want these individuals to know what the minimum level is.  Unfortunately, not all 
labs are even functioning at the BSL-1 level, so we felt the need educate at all levels. 
 

Students that are unfamiliar with micro techniques need to start with BSL-1 organisms.  You can 
certainly teach at a BSL-2 level.  I do this in my lab.  We use BSL-1 techniques/organisms early in the 
semester and progress to BSL-2.  I do not make a distinction to the students.  The reason is that we 
expect them to use and follow all of the BSL-2 requirements.  However, during the first 2-3 weeks of 
class, we learn techniques without using BSL-2 organisms.  For example, students use food coloring to 
practice serial dilutions and spread plates.  It is easy to visualize errors, such as “splatter”/aerosolization, 
dilution of successive broths, and the even spreading of dye on plates.  They learn to make transfers 
between media with BSL-2 organisms E. coli (K-12 strain), S. epidermidis, B. subtillis.  This allows them to 
practice/learn with lower risk and it allows us to be sure the students are competent with BSL-1 
organisms, before we go to environmental sampling, unknowns, etc. 
 
Is there a list of microbes typical for teaching labs that should always be treated as BSL-2? 

The BSL is not an inherent property of the organism, but takes into account whether or not this 
agent is associated with human disease, whether or not there is a known treatment for infection with 
this agent, how the organism is transmitted (i.e. does it aerosolize easily, how much of the agent you are 
culturing (5 ml broth vs. 3L broth), agar vs. broth cultures), and how you are using the organism (agar to 
agar transfer, serial dilution/pipetting). 
 
 
Safety Equipment & Practices 
 
My students use disposable lab coats, but they are reused throughout the whole semester (BSL-1 level 
with some irritant chemicals). How unsafe is this? 
 This is fine as long as the coats do not leave the lab.  Disposable does not mean that they can’t 
be reused, just that they will not last very long. 
  



This is fine as long as the lab coats stay in the lab and do not develop holes (especially along 
cuffs or the front of the lab coat.  Disposable coats do tend to be very warm as they do not “breathe.”  
Odors may develop over the course of a semester. 
 
Is it absolutely necessary for students to wear a lab coat if all of the microbes in my labs are BSL-1? They 
are already required to wear closed toe shoes, pull back hair, wash hands, etc. 
 No – as long as they are BSL-1 organisms and you are not creating aerosols, lab coats are not 
required. 
 
Can lab coats be laundered with bleach in a regular wash? 
 Best practices are to autoclave the coats first.  If bleaching the coats, you have to make sure that 
you keep the coats in high enough concentration of bleach and for a long enough time.  See the 
Guidelines Appendix. 
 

We wash our lab coats in HOT water for a 60 minute cycle.  The number of lab coats in the 
washer must insure that they can be agitated and all surfaces come in contact with the bleach.  We use 
2 cups of bleach in the wash.  We allow the lab coats to soak in the bleach solution in the washer tub for 
10-15 minutes prior to the wash cycle.  All lab coats are dried on high heat.  Washers and dryers are 
wiped down with 10% bleach solution after each load. 
 
Are students allowed to take their lab coats to launder themselves? 
 The coats MUST be disinfected before they leave the lab. 
 

No.  Lab coats must be disinfected at the institution.  Ideally, laundered at the institution.  
Minimally, autoclave the lab coats and then send them home with students.  Some buttons will melt in 
the autoclave.  Students need to be aware that this may happen.  
 
Should people take off their coats when they go the bathroom? 
 Yes – The coats are not to leave the lab.   
 

Agreed.  Lab coats need to be removed whenever students leave the lab, even if it is to gather 
environmental samples.  This would include using the rest room, obtaining a drink from the water 
fountain, etc. 
 
Do you require the students to leave their goggles with their lab coats? Or can they take their goggles to 
their next lab (Chem. lab for example)? 
 We prefer that they stay with their lab coats.  If they will be removed, they must be disinfected 
before leaving the lab, every time. 
 

We require that all PPE remain in the lab for the semester.  This includes gloves, goggles and lab 
coats.  We have some extra goggles that we loan to students for the semester, if they are taking multiple 
labs and need goggles in another lab.  When students complete the course, many choose to donate their 
lab coats and goggles to the lab.  These donations are used for students who cannot afford to purchase 
these items or who have another lab in the same semester that would require them to purchase 2 lab 
coats and 2 pair of goggles. 
 
Are goggles required any time a liquid culture is used?   
 Yes – Goggles or safety glasses. 



Agreed. 
 
What is an example of a splash hazard? 
 Vortexing a culture. 
 

Pipetting as in serial dilutions. 
 
What about the length of the pants? I have seen some of my students stepping on their pants and 
walking outside the lab with the same clothes.  
 We do not speak to the length in the Guidelines.  You certainly can include that in your lab 
guidelines. 
 

Our lab guidelines state that we should not be able to see skin.  Shoes must be solid (not cloth, 
not perforated).  Students must wear socks.  Pants must extend to contact socks (no skin visible). 
 
Do you allow students to wear ankle-length skirts or crop pants if lab coats are worn over them? 
 We do not speak to the length in the Guidelines.  You certainly can include that in your lab 
guidelines. 
  

For religious reasons some of our students do not wear slacks.  They wear ankle-length skirts.  
We specify that these skirts should not be “billowing” but fit fairly close to the body.  As above, students 
must wear socks.  No skin visible between end of skirt and socks.  Our institution requires students in 
ALL labs to wear shoes that enclose the toes AND heels.  These must be solid, not cloth, no perforations. 
 
What do you recommend for students who spill liquid culture on their pants (below the lab coat)? 
 They must be decontaminated.  We suggest having a few pairs of scrubs or sweat pants 
available for the student to put on while the pants are being decontaminated. 
 

We keep sets of scrubs in multiple sizes in our labs to be used in case of such an emergency. 
Students must change ASAP, disinfect their skin, place contaminated clothing in a plastic bag and return 
that to the lab instructor for disinfection (autoclave/laundering). 
 
What about lab manuals coming into and leaving the lab? 
 If lab notebooks are to be used at the BSL-2 level, the notebooks must be kept separated from 
where the cultures are being worked on.  See the Guidelines Appendix for suggestions of how to do this. 
 
Can you elaborate on what exactly the biosafety manual is? 

The biosafety manual addresses the biosafety level of your lab, the organisms in use, standard 
operating procedures, the safety training records of all personnel in this lab, and the equipment, 
reagents, chemicals used in the lab.  The purpose is to document that everyone working in the lab is 
aware of the hazards, SOPs, and required safety measures in place. 
 
Would it be suitable to store personal belongings in cubbies under the lab bench? 
 The space must be able to be closed so as not to get contaminated in the event of a spill. 
 

It would be safer to have the cubbies at the entrance to the lab or outside of the lab, well away 
from any danger of spills or aerosols. 
 



Do you recommend some practices for the use of workbooks during the laboratory session? 
          See the Guidelines Appendix for suggestions 
 
         In our lab we have copies of the manual available for each working group.  I wrote the lab manual 
so we do not have to worry about copyright issues. These pages are inserted into plastic page protectors 
within 3 ring binders.  Students can remove individual lab information that they need for a given lab.  
These are easily disinfected and identical to the lab procedures in their books or online  (that they 
should not bring to lab). 
 
How do students take photos of their slides without bringing a cell phone or camera to the lab?  
         Lab-dedicated cameras, phones, or iPads would work.  That way, these pictures could be uploaded 
without the device having to be removed from the lab.   
 
         There should be lab dedicated devices to use that do not leave the lab.   
 
How do you use electronic notebooks? 

Each group of students has an electronic notebook.  We chose notebooks with 5 mp photos 
capability.  These photos can be enlarged to 16X20 inches and are very good (depending on the skill of 
the user).  They use these to photograph results and upload those results to the cloud in Google docs.  
Each group makes a folder in Google docs to store their materials.  This includes photos of the lab media 
and results as well as their written notebook entries.  Instructors can access the Google docs for 
checking results of each group and grading lab notebooks. 
 
How do you disinfect electronic notebooks? 

The electronic notebooks do not leave the lab.  At the end of each lab we gently wipe the 
surfaces of the electronic notebooks with 70% ethanol wipes to limit the contamination. 
 
How to dispose of BSL-1 organisms in the absence of autoclave? 
 These organisms can be bleached.  Please see the Guidelines Appendix for specific examples 
 
Is there a standard protocol or resource for B. stearothermophilus validation of autoclaves? 
 Major suppliers (e.g., Fisher Scientific, etc.) have validation kits.  These kits come with complete 
directions.   
 
How often should fresh bleach solution be prepared? 
 Once a week is usually recommended. 
 
Instead of bleach, can you use 70% ethanol for cleaning surfaces? 
 Yes, but keep in mind that evaporation rate is high so keeping it wet long enough is key. 
 
Just to clarify – the concern of Bunsen burners is NOT about more aerosols, but about the hazard of an 
open flame? 
 The potential for aerosols is also a worry with Bunsen burners.  When requiring the use of gloves 
at the BSL-2 level, the hazard of the open flame increases. 
 

Use of Bunsen burners has many concerns:  aerosolization of cultures from loops and needles, 
flammability of alcohol in beakers used during spread plate techniques, open flame danger to tips of 
gloves, danger that students do not turn off the gas and this permeates the room, etc. 



 
How do you heat fix if you don't have Bunsen burners? How expensive are microincinerators? 
 Heat fixing does not require much heat.  Holding the slide at an angle over the opening has 
worked well in my lab.  It actually works better since the students are less likely to overheat the slide.  
Some of the incinerators have trays that attach above the opening to put slides on. 
 

Microincinerators are available from many sources.  Most are around $300 each.  The trays that 
attach to the microincinerators are very good at heat fixing slides. 
 
So we don’t have to buy cultures every year, just use them fresh from the -80 freezer every year? 
 Correct. 
 

Yes. I recommend using fresh cultures every semester.  We usually have 6 weeks or more 
between the last lab using cultures and the beginning of the next semester.  Using fresh cultures each 
semester means no one has to subculture over holidays. 
 
What type of student procedures should take place in a biosafety hood instead of the bench? 
 Any protocol that would generate aerosols when using BSL-2 organisms. 
 
Are biosafety hoods required for all BSL-2 work? 
 No. 
 
 
Lab Environment 
 
Our lab is used for many different labs plus lectures.  I am concerned about the lecture classes being lax 
on food, etc., in the classroom.  Any suggestions? 
 All instructors must understand the risks and be diligent about safety.  You also must make sure 
that when lab is over you go out of your way to disinfect the lab.  This is not a space I would recommend 
using BSL-2 organisms. 
 

Multi-use labs should make every effort to operate at the BSL-1 level.  Eating in any lab space 
would not be advisable and certainly increases the risk that someone would contaminate their hands or 
food. 
 
My concern is with the use of Drosophila in the same or adjacent labs. What steps can be taken to 
maintain safety when using BSL-2 organisms? 
 All storage of plates and cultures must be in an enclosed environment where flies are unable to 
get in.   
 

This needs to be addressed at the department level. “Free” fruit flies are also detrimental to the 
genetics experiments.  “Pest” control methods should be in place.  We found that having the genetics 
lab use an enclosed container for the “morgue” that includes a pesticide. 
 

Incubators should be sealed to be impermeable to insects, this includes vents and openings for 
thermometers.  Fruit flies easily get into plates (even when upside down) and “fly footprints” can be 
observed walking across the plate surface and spreading the microbes).  This needs to be avoided at any 
biosafety level. 



 
ASM Guidelines for Biosafety 
 
Are these Guidelines for all BSL-1 work (i.e. cell biology with plant material), or just for microbes? 
 These are specifically for the microbes. 
 

The focus of the ASM guidelines is specifically for microbes.  Separate documentation is 
available from other sources that address concerns with transgenic plants, mice etc. 
 
My daughter's Junior K teacher asked me to help her explain to the children why plant and soil were 
alive. I initially thought that I should bring a plate and plate the soil from their urban garden.  I then 
looked up curriculum ideas on ASM, saw the guidelines that stated that I should not do this due to the 
risk of BSL-2,3 organisms growing out. I decided to show the children EMs and diagrams of soil 
organisms. Do you have any other suggestions for how to do this sort of teaching with very young 
students in a non-specialized lab or non-lab environment? 

It is possible to plate the soil and show the results to the students as long as the plates are 
sealed and not opened, e.g. parafilm the plates.  You need some practice with these to mitigate the 
accumulation of condensation in the lids. You must have a way to autoclave the plates when finished. 
 

“Glogerm” can be used to demonstrate the spread of “microbes” throughout a classroom or 
person to person. 
 
Does ASM have any recommendations or training for the prep people who make up the cultures for each 
lab? Our prep person is often a senior undergrad or first year grad student- NOT an expert. 
 You must train them and then observe that they can follow the guidelines prior to allowing them 
to work with BSL-2 organisms.  It is incumbent on you to make sure they are safe and know the rules.  If 
not then you must find someone else. 
 

This responsibility for training the prep people falls to the PI or person in charge of the 
microbiology course work.  Ideally, the student should have already completed the microbiology course 
and be trained in the basics of microbiology techniques and requirements.  Prep work involving 
undergraduates should not be done at times when mentors/PIs are not available for consultation in case 
of spills, accidents, emergencies, etc.  The ultimate responsibility for safety and training does fall on the 
shoulders of the EXPERT for this area. 
 
Micro labs are popular in high school. Does ASM have guidelines for high school Micro labs safety? 
Schools are not equipped as well as colleges, but in many high schools, students sample the environment 
and Gram stain the colonies. 
 These guidelines are for ALL labs that use microorganisms, regardless of level!  If they are not 
well enough equipped then they should NOT be using the microbes.  There is no exception. 



Resources 
 
ASM Guidelines for Biosafety in Teaching Laboratories 
http://www.asm.org/images/asm_biosafety_guidelines-FINAL.pdf 
 
Elizabeth A.B. Emmert JMBE Article:  
Biosafety Guidelines for Handling Microorganisms in the Teaching Laboratory: Development and 
Rationale 
http://jmbe.asm.org/index.php/jmbe/article/view/531/html 
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