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1. PURPOSE 

This Standard Operating Procedure (SOP) describes the guidelines for the use of bromodeoxyuridine (brdU) in rodents. 
BrdU is categorized as a mutagen and teratogen due to its cytotoxic properties. This SOP includes safe guidelines for the 
manipulation, administration, decontamination and disposal procedures for brdU.  

This SOP aims to ensure that the potential of exposure is reduced as much as possible and that use of this agent poses no 
risk to research staff, animal care personnel, and other personnel working in the animal facility. To minimize the risk of 
exposure, the Principal Investigator and/or delegate(s) must identify all points of hazard and put in place safe work practices 
for all steps involving contact with the  agent, as per procedures presented in this SOP and in consultation with the McGill 
Environmental Health and Safety (EHS) officer. 

 
2. RESPONSIBILITY  
   
Principal investigator (PI) and their research staff, animal care staff, veterinary care staff. 
 
3. INTRODUCTION 

BrdU is considered hazardous as it has mutagenic and strong teratogenic properties. This agent disrupts the normal activity 
of the cell. It is a suspected carcinogen and therefore exposure should be kept as low as reasonably achievable. 

Mutagen – a physical or chemical agent that changes the genetic information, most often DNA, of an organism and thus 
increases the frequency of mutations above the natural background level. As many mutations cause cancer, mutagens are 
typically also carcinogens. 

Teratogenic – able to disturb the growth and development of an embryo or fetus. 

Chronic exposure effects: mutagenic and teratogenic effects. BrdU-substituted DNA replaces normal DNA and 
chromosomal proteins are altered through: chromosome lengthening, chromatid breakage, and changed sister chromatid 
exchange frequencies. Meiosis and mitosis are also affected. Cytotoxic effects could cause skin lesions, anemia, 
leukocytopenia, thrombocytopenia and inhibition of cell growth. 

Acute exposure effects: respiratory and dermal irritation if exposed.  

Exposure scenarios: exposure to aerosols during cage changes or cage washing, exposure to aerosols generated by 
retracting injection from a pressurized vial, inhalation of aerosols from or direct contact with animal excretions which could 
contain the parent agent or hazardous metabolites, needle stick puncture, accidental dermal contact via splash or spill, 
ingestion through poor personal hygiene, inhalation via leaks in the BSC generated by arm movements, etc.  

BrdU represents a risk in its crystalline and solubilized forms as it could become aerosolized. 

BrdU is a probable combustible compound. When heated to decomposition, the compound emits very toxic fumes of carbon 
monoxide, carbon dioxide, nitrogen oxides, and hydrogen bromide gas. 

No occupational exposure limits has been established for this agent. Therefore, the following guidelines must be adhered to 
at all times when handling them to minimize exposure to full extent. 

Pregnant or breast feeding women should never handle this agent. The guidelines in the SOP aim to keep exposure low 
enough to keep a women who is unknowingly pregnant and handling the agent from harming fetus.  

ALWAYS CONSULT MSDS BEFORE BEGINNING WORK WITH ANY AGENT. THIS SOP AIMS TO COVER AS MUCH 
INFORMATION AS POSSIBLE, BUT DOES NOT INTEND TO REPLACE MSDS CONSULTATION. 
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4. MATERIALS 

 Minimum personal protective equipment when entering animal room: 

4.1.1. Nitrile Gloves.  

4.1.2. Lab coat 

4.1.3. Safety glasses or goggles 

 Chemical fume hood or Type II B2 Biological Safety Cabinet 

 Compressed cotton fiber bedding pads (iso-PADS Enrichment Bedding) 

 Disposal bags or containers that are tear proof. 

 Freshly diluted (10%) bleach solution (should be prepared weekly). 

 Heavy duty plastic bags 

 Micro-Isolator cages 

 
5. PROCEDURES 

 Prior Requirements 

5.1.1. Use of brdU must be described in the Facility Animal Care Committee (FACC) approved Animal Use Protocol 
(AUP). The MSDS must be attached to the AUP. 

5.1.2. The following information must be provided in the AUP (Hazardous Material Information section): 

5.1.2.1. Name of the hazardous agent 

5.1.2.2. Room(s) where the chemicals/drugs will be prepared 

5.1.2.3. Room(s) where the chemicals/drugs will be administered to animals 

5.1.2.4. Route(s) of administration 

5.1.2.5. Once metabolized, specify if substance is still considered hazardous 

5.1.2.6. Specify for how long the animals and cages will be considered hazardous 

5.1.2.7. Specify how the substance is excreted (urine, feces, exhaled, dermal) 

5.1.2.8. Describe how bedding and syringes will be disposed of 

5.1.2.9. Describe special caging requirements 

 

 General precautions: 

5.2.1. Pregnant or breast-feeding women should not work with brdU. 

5.2.2. BSL-2 PPE and safety procedures should be followed when handling brdU. 

5.2.3. The following personal protective equipment must be worn at all times when handling brdU (in addition to the 
personal protective requirements of the animal room):  

5.2.3.10. 2 pairs of nitrile gloves. 

5.2.3.11. Disposable gown with gloves taped to sleeves or disposable sleeve guards 

5.2.3.12. Safety glasses or goggles  

5.2.3.13. Shoe covers. 

5.2.3.14. Head cover. 

5.2.3.15. Face shield if any chance of splashing during manipulations 

5.2.3.16. If work can only be performed outside of BSC, respiratory protection needs to be worn. An N-95 
or PAPR are suitable. 
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5.2.4. Workers should change gloves every 30 minutes or less in the event of contamination, spillage, tearing, end 
of the procedure. All gloves have some degree of permeability to hazardous drugs. This permeability 
increases over time - 30 minutes is an average time that ensures protection. 

5.2.5. Hand washing should take place between each glove change. When hands are not sweaty, it is acceptable 
to wash hands with Sterigel or an alcoholized gel (70%).  

5.2.6. PPE should be discarded as hazardous materials. 

5.2.7. When removing PPE, follow sequence recommend by CDC to ensure no contact with outer layer occurs. 
Guide can be found here: http://www.cdc.gov/HAI/pdfs/ppe/PPEslides6-29-04.pdf 

5.2.8. Any handling, including weighing of powder, preparation of dilutions and injection in rodents, must be 
conducted in a certified chemical fume hood or in a Type II B2 Biological Safety Cabinet (BSC). 

5.2.9. Work areas should be protected from spills by placing an absorbent pad with absorbent material facing up. 
The pad is disposed of as hazardous. 

5.2.10. Thoroughly wash hands after handling or administering brdU. 

5.2.11. Needles and sharps used with brdU must be disposed of immediately in a sharps container. Do not bend or 
recap needles. Safety or self-sheathing needles should be used whenever possible. 

5.2.12. Don not use spray mechanism on any item thought to be contaminated or containing brdU. Spraying 
generates aerosols. Use wiping action only.  

5.2.13. Install and start the administration devices for animals (tubing) before the addition of the cytotoxic agent.  

5.2.14. When using antineoplastic agents fill injection up to only 75% of its capacity. 

5.2.15. If possible, use a Luer-Lock type system (closed system) when distributing cytotoxic agent by injection.  

5.2.16. Accidental exposure to cytotoxic agents must be reported to the individual’s supervisor. A McGill University 
Accident, Incident & Occupational Disease Report form must be completed: 
http://www.mcgill.ca/ehs/files/ehs/ehs-form-001_v.2.3_accident_and_incident_reporting_form.pdf 

 Labelling 

5.3.1. The labels must display the cytotoxic symbol or the word cytotoxic. The labels must inform those using these 
preparations of the nature of the drugs and the precautions to be taken.  

5.3.2. The irritant or vesicant potential must also be indicated for antineoplastic drugs. 

5.3.3. The drug containers, syringes, bags etc must also display standard label or “cytotoxic”  

5.3.4. Affix labels prior to preparation to avoid content errors. 

5.3.5. Use labels that can withstand cleaning/wipe downs when removing container surface contamination. 

 Storage precautions: 

5.4.1. Keep container tightly closed, preferably in a locked cabinet. Keep container in a cool, well-ventilated area 
away from sources of ignition.  

5.4.2. The storage area for brdU must have appropriate ventilation. Ideally, storage areas should have negative air 
pressure in relation to surrounding areas, with at least 12 air changes per hour to reduce agent residue in 
breathable air. 

5.4.3. Storage areas must be cleaned at least every 30 days with detergent solution. Diluted bleach solution may 
also be used if the container is resistant to damage from bleach. Wipe, don’t spray storage equipment. 

 Waste disposal/ Decontamination: 

5.5.1. Cytotoxic waste refers to any material that comes into contact with brdU during storage, handling, 
preparation, administration, hood and HEPA filters, PPE and preparation supplies (syringes, tubing, drug 
bags, etc.). All animal housing materials such as bedding and enrichment would also be considered as 
cytotoxic waste.  
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5.5.2. All containers must be labelled as “brdU” and “cytotoxic”. 

5.5.3. All items contaminated or potentially contaminated with brdU (e.g., needles, gloves) must be discarded in 
biohazard bag and/or box within the chemical fume hood or Type II B2 BSC. 

5.5.4. Containers are incinerated through the Waste Management department. 

5.5.5. If non-disposable glassware is used, it must be single rinsed in a 10% bleach solution prior to washing. The 
The bleach used to rinse the containers must be collected and disposed of as chemical waste. 

5.5.6. Animal carcasses should be double bagged and sent to incineration. 

5.5.7. Do not share red sharps containers used for infectious waste with hazardous drug waste, since these may be 
autoclaved. BrdU should not be autoclaved. 

5.5.8. Areas where brdU is prepared and/or administered must be cleaned and decontaminated immediately 
following each procedure. Surfaces with potential for brdU contamination should be routinely cleaned with 
fresh diluted (2.4%) bleach solution with a 10 minute contact time. 

5.5.8.17.  In view of the continuing uncertainty in the scientific literature regarding the optimal 
decontamination strategies for cytotoxic agents, the ASSTSAS recommends (in the majority of 
situations) the use of detergent and water, a micro-fiber cloth and a rubbing action. In some cases 
(for example, following a spill or for the periodic cleaning of the inside of the biological safety 
cabinets, when there is substantial residual contamination), decontamination with sodium 
hypochlorite 2.4% (action time: 10 minutes) would ensure a chemical breakdown of the molecules. 
The corrosive action of the hypochlorite may be counteracted by the use of sodium thiosulfate or 
rinsing with water. 

 

 Small spills/ leakage 

5.6.1. Use absorbent paper and wet-wipe three times using diluted (10%) bleach solution to pick up all liquid spill 
material. Seal the absorbent paper, as well as any clothing which may be contaminated, in an air tight plastic 
bag for eventual disposal.  

5.6.2.  In addition to the PPE described in section 4.1 above, an additional layer of Nitrile gloves or equivalent 
should be used whenever spills are handled. 

5.6.3. Clean any surfaces that may have been contaminated with diluted (10%) bleach solution, followed by soap 
and water. 

 Animal husbandry: 

5.7.1. Research staff must inform the animal facility supervisor at least 14 days before administering cytotoxic 
agents to animals. This will ensure adequate preparation and availability of necessary equipment provided by 
the animal facility (e.g., disposal container, PPE, bedding pads). 

5.7.2. Cages of animals treated with brdU must be clearly labeled with: 

5.7.2.1. Name of agent 

5.7.2.2. Date of agent administration 

5.7.2.3. Labelled with “Cytotoxic” 

5.7.3. It is recommended that animal bedding should be made of corn husks, Bed-o-Cobs, Beta Chips or other 
similar material to minimize dust generation. Iso-Pads can also be used for most effective aerosol 
minimization. An Iso-PAD, which can be rolled up and disposed of, should be placed under the bedding if 
cage changes cannot take place in a cage change cabinet. An N-95 or PAPR respirator must be worn in this 
case. 

5.7.4. Friable materials such as cardboard or paper should be avoided whenever possible 
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5.7.5. Animal cages should not be changed for a minimum of 72 hours after the last date of brdU administration 
(water bottle or injection). The first cage washing should occur once animal has finished excreting the agent. 
This will minimize exposure to unchanged agent and metabolites to just one cage washing event. 

5.7.6. On the first cage change following the brdU administration, the cage bedding is considered contaminated 
and must be disposed of in the following manner: 

5.7.6.4. Handle all cages in a certified chemical fume hood or Type II B2 BSC. 

5.7.6.5. Bedding can be lightly misted with water before dumping to prevent dust aerosols.  

5.7.6.6. Place the dirty bedding or bedding pads in a biohazard bag inside the chemical fume hood or BSC. 
Close the biohazard bag and place it in a second biohazard bag. 

5.7.6.7. Rinse the cage with freshly diluted (10%) bleach solution and paper towels inside the chemical fume 
hood or BSC. Do not use highly pressurized water in order to avoid aerosol generation. 

5.7.6.8. Place used paper towels in a biohazard bag inside the chemical fume hood or BSC. 

5.7.6.9. Stack the cages in a biohazard bag and bring to cage wash area. 

5.7.6.10. Wearing mask (N-95 or PAPR), disposable gown and gloves, open the bags and place the 
cages on the tunnel washer conveyor to be washed or or presentation wash rack for rack washer 
(brdU is not deactivated via autoclave). 

5.7.6.11. Place biohazard bags in a biohazard box, tape closed and send boxes to incineration (not 
autoclaving) 

5.7.6.12. After this first cage change, cages can be handled without any further precautions. 

5.7.7. Animal housing should be in room under negative pressure within relation to outdoor environment with a 
minimum of 12 air changes per hour to reduce agent residue in breathable air. 

5.7.8. The animals being administered brdU must be housed in filter-top Micro-Isolator cages on ventilated cage 
racks. 

5.7.9. Up to two rodents can be housed in same cage.  

 Water bottle preparation 

5.8.1. Water bottle solutions of brdU must be prepared under BSC or appropriate fume hood.  

5.8.2. Waste drinking water should be collected and set aside for Waste Management department. 

5.8.3. Water bottles should be decontaminated with fresh 10% bleach before washing.  

 

 Transportation: 

5.9.1. Agent should be sealed in a double enclosure during transportation. The two containment levels should be a 
hermetic barrier and one that is unbreakable.  

5.8.2     The double enclosure should have the name of agent on it as well as a label marked “cytotoxic”. 

5.9.2. When an administration device has been prepared including cytotoxic agent, transport this inside a Ziploc 
bag with a hermetic seal. Double gloves should be worn when handling. This should be labelled “cytotoxic”. 

6. Toxicology 

 The fate of brdU after being metabolized in man and in animal has not been studied thoroughly. Results of some 
studies looking to determine the fate of brdU have been inconclusive. 

 In one study the results showed that BrdU is degraded at a fairly rapid rate in mice and rats upon injection, in at least 
two metabolic pathways; one is hydrolysis at the glycosyl bond to yield bromouracil and 2-deoxyribose which is 
presumably then further metabolized. The other is debromination which is evidenced by liberation of bromide ion 
(Kriss et al., 1962). The further fate of the remainder of the molecule has not been investigated  
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 Most of the portion which is not degraded is incorporated into the DNA of various tissues, particularly the colon, 
stomach, bone marrow, and spleen. The label of intraperitoneally injected deuterated BrdU in pregnant mice is also 
found in the liver of both mothers and embryos (NIH fact Sheet, 2014). 

7. In case of accidental exposure: 

 Primary routes of occupational exposure to brdU include: inhalation, ingestion, accidental injection, and dermal 
absorption. 

 Report the incident immediately to your supervisor. A McGill University Accident, Incident & Occupational Disease 
Report form must be completed: http://www.mcgill.ca/ehs/files/ehs/ehs-form-
001_v.2.3_accident_and_incident_reporting_form.pdf 

 Eye exposure  

7.3.1. Immediately flush eyes at an eye wash station or with isotonic solution (NaCl 0.9%). 

7.3.2. Yes should be flushes for a minimum of 15 minutes. 

7.3.3. If wearing contact lenses remove immediately prior to flushing. 

7.3.4. If symptoms such as redness or irritation develop, seek medical attention. 

 Inhalation: 

7.4.1. Immediately leave the contaminated area; take deep breaths of fresh air.  

7.4.2. Immediately call a physician or poison control center. 

 Ingestion: 

7.5.1. Do not induce vomiting. Volatile chemicals have a high risk of being aspirated into the lungs during vomiting 
which increases the medical problems.  

7.5.2. If the victim is conscious and not convulsing, give 1 or 2 glasses of water to dilute the chemical and 
immediately call a hospital or poison control center.  

7.5.3. If the victim is convulsing or unconscious, do not give anything by mouth, ensure that the victim's airway is 
open and lay the victim on his/her side with the head lower than the body. Immediately seek emergency 
medical care 

 Skin exposure: 

7.6.1. Immediately flush affected skin with water while removing and isolating all contaminated clothing.  

7.6.2. If clothing or shoes are contaminated, seal clothing in an air tight plastic bag for eventual disposal.  

7.6.3. Gently wash all affected skin areas thoroughly with soap and water.  

7.6.4. If symptoms such as redness or irritation develop, seek medical attention
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