
Laboratory Safety Plan – Pappas Group 
 
1. Basic Information 
 
1.1 Laboratory Locations Covered by this Plan.  Chemistry 329, 331, 343, and 344. 
 
1.2 Responsible Part for Group Laboratories.  Dr. Dimitri Papaps, 
d.pappas@ttu.edu, 742-3142 (office), 806-392-2024 (personal cell phone #) 
 
1.3 Emergency Contacts:  Dr. Pappas (See 1.2), Mr. Justo Adame (departmental 
chemical hygiene officer).   
 
1.4 Location of Safety Data Sheets.  Room 331. 
 
2. Rules and Hazards 
2.1 Introduction 
 The use of cells in analytical chemistry, engineering, and biology requires a 
dedicated space for cell culture and maintenance.  The proper handling of cells and 
tissues requires a level diligence, and constant education to mitigate health and safety 
risks.  Cell culture requires a system of mutual separation of sample and scientist to 
avoid contamination of either.  Each time a culture flask and dish is opened is, in 
essence, an opportunity for a single bacterium or fungal cell to ruin an experiment.  
Likewise, every time cell cultures or tissues are handled, there is a risk to the scientist.  
It is therefore best to understand the protective countermeasures required to handle 
cells properly.  
 
2.1 Training 

All lab personnel must take the following safety training (on line or in person) 
annually: 

 
Laser Safety 
Laboratory Safety 
Chemical Hygiene Plan Assessment 
Blood borne Pathogens Training: 
Training on specific protocols in the group 
 

 Both safety training and protocol training must take place before an individual is 
ready to work in a cell lab.  Safety training concerns the mitigation of blood borne 
pathogen risk to lab members.  Protocol training, typically performed by more 
experienced members of the laboratory, ensures proper results and reduces the risk of 
contamination of samples.  
 
2.2 Common Risks in our Laboratories. 



1. Exposure to open flasks/bottles, aerosol formation.  Every time a flask, bottle, or 
culture disk is opened there is a risk of pathogen exposure.  The same risk is introduced 
every time fluid is manipulated (pipetting, dispensing, pouring).  For these reasons (and 
more) all cell handling should be performed in a laminar flow biosafety cabinet, also 
called a biosafety hood or laminar hood.  Even if the cell sample is about to be loaded 
into an unsterile instrument and sterility is no longer required, handling all cell-related 
fluid in a biosafety hood reduces risk of exposure.  Safe handling of liquids using sterile 
pipetting techniques also minimizes aerosol formation, spillage, etc. 
 
2. Needle Sticks.  Needle sticks are one of the largest sources of infection in both 
clinical and research labs.  In the case of the latter, it is best to avoid their use whenever 
possible.  However, there are several common rules for safe needle usage when it is 
required.  A needle should remain capped until use.  Over the years, there has been 
debate on what to do with a needle after the cap has been removed. Recapping is one 
of the riskiest maneuvers when handling a needle.  It is best to immediately dispose of 
the exposed needle in a sharps container, and to move from sample (or patient), to 
analysis, to disposal in one, uninterrupted sequence.  Excessive delay, or setting the 
needle down on a surface, invites accidents.  Blunt canulas, self-sheathing needles, and 
puncture-proof gloves (see personnel protective equipment for descriptions on non-stick 
technology) are all valid methods to reduce finger sticks in the laboratory. 
 
3. Centrifuge ruptures.  A less common, although no less dangerous biosafety accident 
is the failure of a centrifuge sample tube during centrifugation.  Failure can occur from a 
poorly placed or damaged tube cap, or from a fault (i.e. crack) in the tube itself.  An 
unbalanced rotor can also damage sample tubes from excess shock.  Regardless of the 
type of failure, centrifuge rupture is particularly hazardous as the sample is not only 
exposed to open air but often dispersed throughout the centrifuge chamber.  Open 
tubes without caps are also prone to sample dispersion even if the tube has not failed, 
and should not be used with cell samples.  If a centrifuge tube fails and sample is 
released into the system, the lid should be closed carefully and the system left alone for 
several minutes to let any aerosols settle.  All samples tubes should be removed and 
discarded, even if they show no evidence of failure, as they may be contaminated by the 
ruptured sample.  The centrifuge rotor should be removed carefully and its surfaces 
wiped with bleach.  If an autoclave is available, the rotor should be sterilized (note: not 
all rotor materials are autoclavable, consult the manufacturer).  If no autoclave is 
present, 10% bleach can be sprayed into the autoclave’s tube holders to sterilize (the 
bleach is then poured into a container and disposed of according to the institutions 
chemical hygiene rules).  The centrifuge chamber should be cleaned with 10% bleach, 
with any cleaning agents (e.g. paper towels) disposed of in biohazardous waste.  As a 
last precaution, sample tubes containing water should be run after complete sterilization 
to ensure the rotor is not faulty.  Older centrifuge systems that do not have completely 
closed lids should not be used for blood or cells samples, as they may eject sample 
beyond the centrifuge chamber upon failure. 
 



4. Dropped samples, tubes, etc.  A dropped sample tube posses a splatter and aerosol 
hazard, and also results in loss of what may have been minutes to hours of sample 
processing.  If a sample is dropped in an uncapped tube (such as a sample tube used in 
many flow cytometers), or if the cap or tube break, the lab should be cleared of 
personnel immediately to allow aerosols to settle.  If the sample is dropped in a laminar 
biosafety cabinet, and none of the sample liquid splashed outside of the hood, then the 
laboratory does not need to be vacated.  After a short (5-10 minute) time to allow 
aerosols to settle, the spilled area should be cleaned with 10% bleach and paper towels 
(to remove the liquid and solid debris), followed by a second cleaning with 10% bleach 
(again, all paper towel waste should be disposed of as biohazardous material).   
 
 These four example highlight some of the most common mistakes and accidents 
in a cell lab; however, they are not all-encompassing and there are many opportunities 
for biohazard exposure.  If any lab personnel are exposed to cell cultures, blood, etc., 
there are a set of safety protocols for every institution (and some common themes 
presented herein).  It is advisable to learn of the exposure protocols before an accident 
occurs, including contact names/numbers and where individuals should go to report an 
injury of this type.  The following example procedure highlights steps taken when 
reporting an accident in our lab. 
 
1. Contact the lab supervisor (Dr. Pappas) immediately.  If the principle investigator is 
not present, he must be notified as soon as the accident occurs.  If the injury is not life 
threatening (i.e. emergency services are not needed), then the individual involved in the 
accident should report to the emergency room or designated clinic/facility for biohazard 
exposure.  At this point, someone else in the lab should compile a list of all personnel 
present, the time of the exposure, and what was in the sample.  It is important to list not 
only the cell/tissue type (species, etc) but what other reagents were in the sample, if 
any.  This information should be forwarded to the facility caring for the injured individual. 
 
2. If blood borne pathogens are expected to be present in the sample, the medical 
personnel may take a blood sample from the individual and test it immediately for any 
existing blood borne pathogens as a baseline.  If the contaminating sample can be 
recovered safely, that may be requested as well for additional testing.  If the sample 
came from a particular individual, that information should be documented and may be 
requested as well.  If there is risk of chemical exposure from reagents in the sample, 
then there may be additional procedures required for the exposed individual(s). 
 
3. The exposed individual will likely have to return several weeks or months later for 
additional testing to determine if infection has occurred.  This testing may not be 
necessary if the original sample is preserved and safely brought to the health officials at 
the time of the incident and original testing.  For example, a dropped blood vial, which 
may have been exposed to a lab member, can be tested for the necessary blood borne 
pathogens (Table 2.1).  If no blood borne pathogens are detected, then the exposed 



individual may not need additional monitoring (note: additional testing is at the discretion 
of the healthcare provider and any decisions or recommendations should be followed). 
 
4. An incident report form must be filled out immediately, and the department safety 
officer and environmental health and safety should be notified as soon as possible. 
 
2.3 Biosafety Hoods (BSL Hoods) 

BSL II hoods ensure that both sample and lab personnel are protected from each 
other, and are usually the best choice for most cell work.  Biosafety cabinets use a 
sheet of laminar flow air to prevent airborne, aerosolized bacteria and fungi from 
entering a sterile cabinet.  At the same time, aerosols generated inside the cabinet are 
not released into the laboratory 
 Biosafety cabinets, like any item exposed to the laboratory environment, are only 
as sterile as the individual makes them.  There are general procedures for using a 
biosafety cabinet, although individual systems may have variations on the common 
theme.  A general operating procedure for using a BSL II type A cabinet includes 
system sterilization, reagent and sample delivery, and cleanup.  Many biosafety 
cabinets require that the front sash be closed entirely before the UV light is turned on to 
sterilize the cabinet surfaces.  If pipettes or other culture ware are to be used, it is 
possible to sterilize the surface of these items and their packaging by placing them 
inside the biosafety cabinet before the UV light is turned on.  It is advisable to anticipate 
the number of items needed so that the biosafety cabinet is not crowded and airflow 
disrupted.  A 5-10 minute UV exposure will sterilize the cabinet and items placed inside 
of it.  Medium, cell samples, and any reagents should not be placed in the biosafety 
cabinet during UV sterilization—this step is only for empty culture ware items and the 
cabinet surfaces.  The sash is then once again placed at the proper height while the 
blower is operated.  In some cabinets the blower motor is tied to the sash height 
sensors so that the blower shuts off when the sash is down.  If this is not the case, then 
the blower must be manually turned on and off as the sash is raised or lowered to avoid 
motor damage.  Before a hood is used, the flow rates should be checked (this can be 
performed as periodic maintenance) to assure proper laminar flow.  The front glass 
sash should be kept at the appropriate height as determined during the periodic cabinet 
inspection.  At this point any cells, medium, and reagents can be introduced into the 
cabinet for use.   
 Some protocols specify that bottle tops or other items should be flamed using an 
open-air Bunsen burner (or similar) to sterilize them before opening in the biosafety 
cabinet.  However, many biosafety cabinets explicitly prohibit the use of flames inside 
the cabinet; indeed, the associated safety issues make other sterilization methods more 
attractive.  Spraying down the bottle necks with 70% ethanol is effective for removing 
any outside contaminants before fluid handling occurs.  It is best to work in batches, 
handling only one cell type at a time, and avoiding building up reagents, bottles, and 
other items that obstruct airflow in the cabinet.  Once all work is completed, the cells are 
returned to the incubator or processed in the lab if sterility is no longer required.  All 
reagents and culture ware should then be removed from the hood and the work surface 



cleaned with 70% ethanol and wiped down with a paper towel or lab wipe.  The paper 
towel or wipe is then disposed of in biohazard waste.  At this point, the hood can be left 
operating, can be shut down (and the sash lowered), or sterilized again for a different 
cell type. 
 
2.4 Cell Line Storage 
 Immortalized and primary cells can both be cryopreseved and stored for future 
use in liquid nitrogen (LN2) dewars.  Typically, only a few inches of LN2 are kept at the 
bottom so that the LN2 vapor phase is responsible for temperature regulation.  There 
are several reasons not to store cultures directly in the liquid phase.  First, it is possible 
for cross contamination to occur between vials stored directly in liquid nitrogen.  
Second, the liquid can directly enter the cryovial, creating an explosion hazard when the 
vial is removed and the liquid nitrogen expands.  For this reason, the vial can be briefly 
“vented” in the biosafety cabinet after removal.  The temperature in the vapor phase is 
not as stable as direct liquid immersion, but even at the relatively higher temperatures 
cell lines remain frozen.  LN2 vapor phase storage requires less LN2 than direct 
immersion in the liquid and is potentially safer as there is less LN2 to spill. 
 The main safety issues with LN2 dewar storage are cryodamage to exposed skin 
and the danger of displacement of lab air with gaseous nitrogen.  The former concern 
can be minimized if those handling cultures wear the correct cryogloves OVER their 
regular gloves.  A face shield is also required.  
 
2.5 Personal Protective Equipment 
 Along with the biosafety cabinet, personnel protective equipment  (PPE) items 
are the best protection for individuals working in a cell laboratory.  A distinction needs to 
be made between chemical and biological safety, although the two are usually closely 
linked in cell analysis.  Both chemical and biological PPE require proper footwear and 
clothing to risk exposure to skin and damage from sharp objects that may be dropped or 
fall off of a lab bench.  Most chemical laboratories require lab eyewear, and most cell 
labs should require the same.  Biological safety PPE extends to additional coverings 
and, most importantly, strict use of gloves to protect the hands. .  
 Gloves should be worn when handling any cells, samples, or reagents.  It is also 
important to not wear gloves when using telephones, keyboards, etc. in the lab.  These 
items should be universally regarded as “cell and reagent free” areas.  Glove materials 
vary, but most for cell work are either latex or nitrile.  Latex gloves are used for most 
clinical work, while nitrile gloves have superior chemical resistance.  Both glove types 
can be used for cell culture.  For most culture work gloves can be sterilized in the hood 
using 70% ethanol.  Gloves are always single-use items and should be discarded in 
biohazardous waste when finished.  In addition to the standard lab gloves for handling 
cells and reagents, specialty gloves may also be needed.  For example, anti-needle 
stick gloves can be used to reduce—but not eliminate—the possibility of needle sticks.   
 
Lab personnel MUST wear anti-needle stick gloves when threading needles into 
Teflon tubing for microchip work.   



 
Face shields are also required when there is a risk of a splash hazard.  For example, if 
a cryovial is to be removed from liquid nitrogen vapor phase storage, there is a risk that 
trapped LN2 can rupture the vial and disperse its contents.  A face shield should always 
be worn during sample storage and retrieval from LN2 dewars.  Face shields should also 
be worn when refilling LN2 dewars.  Other times when face shields should be worn 
include centrifuge servicing, and cleaning of accidental sample spills (to avoid any 
splashing from cleaning, even if bleach or ethanol are used). 
 
3. Standard Operating Procedures (Attached) 
 
4. Record of Training (Attached) 
 


