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GUIDELINES FOR THE USE OF HAZARDOUS CHEMICAL AGENTS  
IN LIVE ANIMALS 

 
The goal of these guidelines is to protect laboratory workers, the public, other animals in 
vivarium, as well as the environment, from hazardous chemical agents.  In this effort, the 
IACUC works closely with the office of Environmental Health and Safety (EHS) and the 
Institutional Biosafety Committee (IBC) to advocate safety precautions to reduce or eliminate the 
risk of exposure to hazardous chemicals used in live animal research.   
 
I. DEFINITIONS: 
 
Pictograms and Hazards:   The OSHA Hazard Communication Standard (HCS) requires 
pictograms on labels to alert users of chemical hazards to which they may be exposed. Each 
pictogram consists of a symbol on a white background framed within a red border and represents 
a distinct hazard type/class (See reference 1 below). 
 
GHS is an acronym for the Globally Harmonized System of Classification and Labeling of 
Chemicals.   It is a comprehensive approach to:  
 

• Defining health, physical and environmental hazards of chemicals; 
• Creating classification processes for comparison with the defined hazard criteria; and 
• Communicating hazard information, as well as protective measures, on labels and Safety 

Data Sheets (SDS). 
 
A comprehensive description of the GHS system can be found on the United States Department 
of Labor’s division of Occupational Safety & Health Administration (OSHA) website (See 
references 2-3 below). 
 
II.  GENERAL GUIDANCE ON CHEMICALS OF CONCERN TO THE IACUC: 
 
The IACUC will consider a chemical that will be used in LIVE animals hazardous and require an 
approved standard operating procedure (SOP) for working safely with that chemical in animals if 
any of the following apply: 
 
A. The chemical exhibits Acute Toxicity (fatal or toxic) (exposure to a single dose of the 
chemical may be toxic or fatal if inhaled or swallowed or if it comes into contact with the skin).   
These chemicals display the GHS Skull and Crossbones pictogram on the chemical label: 
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B. The chemical is identified with the following health hazards:  Carcinogen, 
Mutagenicity, Reproductive Toxicity, Respiratory Sensitizer, Target Organ Toxicity or 
Aspiration Toxicity.  These chemicals display the GHS Health Hazard pictogram on the 
chemical label: 

 
 

C. The chemical exhibits the following properties: Irritant (skin and eye), Skin Sensitizer, 
Toxicity (harmful), Narcotic Effects, Respiratory Tract Irritant (this class includes volatile 
anesthetics such as isoflurane, nitrous oxide).   These chemicals display the GHS Exclamation 
Mark pictogram (which may be present with other pictograms): 

 
 
III.   IACUC LIST OF HAZARDOUS CHEMICALS OF PARTICULAR CONCERN  
 
The following short list shows chemicals of particular concern when used in animals.  This list 
should not be considered as "all inclusive".   Many other chemicals that are not listed below 
also possess extremely hazardous properties (See references for example lists from other 
institutions below).  Principal Investigators are responsible for assessing the hazards of chemicals 
that they wish to use in animal protocol procedures, and to conduct due diligence in 
implementing safe operating procedures and training for their personnel.  References include the 
Safety Data Sheets (SDS) that must be present in your lab as well as the MSDS Online software 
program (available on the EHS InSite page) to assess chemical hazards.  The Department of EHS 
is available to help investigators in this arena.   
 

Chemical Name CAS Number* 
D-Amphetamine hemisulfate 51-63-8 
Ampicillin 69-52-3 
Arsenic trioxide 1327-53-3 
5-Bromo-2'-deoxyuridine (BrdU) 59-14-3 
Carboplatin 41575-94-4 
Celecoxib 169590-42-5 
5-chloro-2-deoxyuridine (CldU) 50-90-8 
Chloral hydrate 302-17-0 
Cocaine hydrochloride 113775-05-6  
Cyclosporine A 59865-13-3 
Cytosine-B-D-arabinofuranoside (AraC) 147-94-4 
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Dexamethasone 21-phosphate disodium salt 2392-39-4 
Dextran sodium sulfate salt 9011-18-1 
Diazepam 439-14-5 
Doxorubicin hydrochloride 25316-40-9 
Estradiol 50-28-2 
Estriol 50-27-1 
Estrone  53-16-7 
Ethylene oxide 75-21-8 
Fluoroacetamide 640-19-7 
5-Fluorouracil 51-21-8 
Formalin/Formaldehyde 8013-13-6 
Follicle Stimulating Hormone 9002-68-0 
Ganciclovir 82410-32-0 
6-Gingerol 23513-14-6 
Haloperidol 52-86-8 
6-Hydroxydopamine (6OH-DA) 636-00-0 
Indomethacin 53-86-1 
5-iodo-2-deoxyuridine (IdU) 54-42-2 
Isoflurane  26675-46-7 
Kanamycin sulfate 70560-51-9 
Ketamine hydrochloride 1867-66-9 
Lipopolysaccharide (LPS) various  
Lysergic acid diethylamide (LSD) 50-37-3 
Methamphetamine hydrochloride 51-57-0 
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) 28289-54-5 
Minocycline hydrochloride 13614-98-7 
Morphine sulfate salt, pentahydrate 6211-15-0 
MS-222 (Tricaine, Finquel) 886-86-2 
Neomycin Sulfate 1405-10-3 
(-)-Nicotine  54-11-5 
Nitrous oxide 10024-97-2 
N-Nitroso-N-methylurea 684-93-5 
Oxytocin 50-56-6 
Paclitaxel 33069-62-4 
Paraformaldehyde 30525-89-4 
Picric Acid 88-89-1 
Progesterone 57-83-0 
Riluzole 1744-22-5 
SC-236 170569-86-5 
SEW2871 256414-75-2 
Sodium cyanide 143-33-9 
Streptozotocin 18883-66-4 
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(-)-Strychnine 57-24-9 
Tamoxifen 10540-29-1 
Testosterone  58-22-0 
Tetracycline hydrochloride 64-75-5 
                                       Tetrodotoxin** 4368-28-9 
Tobramycin 32986-56-4 
Urethane 51-79-6 
Vinyl Chloride 75-01-4 
Zileuton 111406-87-2 

 *CAS Number is the unique identifier assigned by Chemical Abstracts Service.  
 
 **This is a Select Agent requiring special permissions.   For additional information 
 please see the Federal Select Agent Program website (Reference 6 below). 
 
 
IV.   WHAT REQUIREMENTS MUST BE FULFILLED PRIOR TO USING 
HAZARDOUS CHEMICALS IN ANIMALS?  
 
 IACUC Chemical SOP:   If the protocol involves using a hazardous chemical in live 

animals, PI must submit an IACUC Chemical SOP (Standard Operating Procedure) for 
working safely with that specific material.   Templates are available on the internal 
University website for IACUC (InSite: 
https://insite.rosalindfranklin.edu/OurUniversity/Research/IACUC/Pages/IACUC.aspx).   
The site also contains standard templates for a number of commonly used chemicals such 
as 6-hydroxy-dopamine and isoflurane.  The IACUC Chemical SOP must be signed by 
the PI and all lab members who will be using this agent in animals, as well as reviewed 
and signed by EHS.  The SOP(s) can be submitted before, concurrent with, or after 
submission of the IACUC protocol application. However, it is to the benefit of the PI to 
attend to this in a timely manner since a final IACUC protocol approval letter will not be 
issued until all approved safety documents are submitted. 

 
 Training/Supervision:  PI must ensure and document that personnel receive lab-specific 

biosafety training and demonstrate proficiency with procedures before performing 
independent work with hazardous chemicals.   Supervision must be by an individual with 
advanced training and experience.   The laboratory’s Chemical Plan should include the 
agent(s) that will be used 

 
 Coordination with BRF Management concerning husbandry and SOP practices:    

PI and relevant lab personnel who will work with animals treated with a hazardous 
chemical must meet with BRF management to discuss requirements and standard practice 
such work in the BRF.   This includes PPE, signage, husbandry, proper disposal of dead 
animals, dirty caging material, decontamination of work areas, notification and 
arrangements for reserving space in designated rooms if required. 

 

http://www.cas.org/
http://www.selectagents.gov/
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 In rare cases, the IACUC will require that the PI submit a more extensive Special Animal 
Safety Protocol (SASP) application.   An example would be the proposed use of a 
compound such as MPTP in live animals.  The SASP would contains information 
expected in an IACUC Chemical SOP but also include detailed information and 
instructions about handling animals as well as their caging and bedding materials after 
they are dosed with the hazardous material.   This document is meant to ensure the safety 
of lab personnel and the animal care staff who will be doing the husbandry on the treated 
animals.   In such cases, the PI must also meet with the BRF, vet staff and EHS to discuss 
the plan.  PIs should allow ample time for review and approval of an SASP if one is 
required. 

 
V.   REFERENCES 
 

1. OSHA Hazard Standard Pictograms: 
www.osha.gov/Publications/HazComm_QuickCard_Pictogram.html 

2. Guide to The Globally Harmonized System (GHS) of Classification and Labeling of 
Chemicals:  www.osha.gov/dsg/hazcom/ghsguideoct05.pdf 

3. OSHA Hazard Communication Standard (29 CFR 1910.1200):  
www.osha.gov/dsg/hazcom/ghd053107.html 

4. OSHA Appendix A TO §1910.1200—Health Hazard Criteria:  
www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10
100 

5. Highly hazardous chemical list defined by OSHA:  
www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=9761&p_table=standards 

6. Federal Select Agent Program:   www.selectagents.gov 
 

Sample Lists of Chemicals of Concern from other Research Institutions: 

♦ National Institutes of Health Safety Data Sheets:  
www.ors.od.nih.gov/sr/dohs/safety/laboratory/BioSafety/Pages/material_safety_data_mai
n.aspx 

♦ Iowa State (Carcinogens, Reproductive Toxins and Teratogens): 
http://www.ehs.iastate.edu/sites/default/files/uploads/publications/factsheets/CarcReproT
erat.pdf 

♦ Virginia Commonwealth University:  
www.vcu.edu/oehs/chemical/biosafe/IACUChazchemindex.xls 

 

http://www.osha.gov/Publications/HazComm_QuickCard_Pictogram.html
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