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GUIDELINES ON CONSIDERATION OF ALTERNATIVES TO ANIMAL USE 
FOR RESEARCH AND TEACHING 

 
Animal welfare regulations, IACUC policy, and the terms of our Assurance with OLAW 
require that PIs have fully considered alternatives to procedures that may cause more than 
slight or momentary pain or distress in animals.   This consideration includes: 
 

• A written narrative description of the methods and sources used to search for 
alternatives to procedures that cause pain or distress. 

• A written assurance that animal activities proposed do not unnecessarily 
duplicate previous experiments and thus unnecessarily use animals. 

• A discussion of alternatives that is framed within the context of the "3 R's" 
originally discussed by Russell and Burch in 1959 (The Principles of Humane 
Experimental Technique). 
 

1) Replacement:  Refers to the possible replacement of animal models with non-animal 
models. These might include living systems using organ, tissue or cell culture 
techniques; non-living systems such as chemical techniques and mechanical or 
computer models for training; and computer simulations. Wherever possible, use of 
invertebrates or vertebrate species lower on the phylogenic scale may be considered as 
a replacement alternative.  

 
2) Reduction:  Refers to any methods that might reduce the number of animals required 

for a study.  There is a specific section in the animal protocol form that requires the PI 
to justify animal numbers. The justification section involves clearly establishing that 
you are using an appropriate number of animals to obtain scientific and statistical 
validity. This is not identical to the section of the protocol in which the PI is charged 
with addressing the “Second R – Reduction”.   “Reduction” in the alternatives search 
section of the protocol form refers to specific measures that could help minimize the 
number of animals required to accomplish the scientific goals.  Some examples of 
methods that could be used to reduce animal numbers: 1) using new instrumentation or 
imaging that improves precision and therefore reduces the number of animals needed 
for the study; 2) sharing tissues with other researchers; 3) designing experiments in 
which animals serve as their own controls (e.g. using the contralateral side of the brain 
as an internal control after a unilateral lesion or treatment); or 4) Using pilot studies to 
help define endpoints (refinement) as well as indicate whether a particular course of 
study is worth pursuing. 

 
3) Refinement:  Refers to modifications that will reduce pain and distress in the animals. 

Examples of refinements include using the most up-to-date methods of anesthesia, 
surgery, and analgesia; assuring adequate and specific training of personnel conducting 
surgeries or other potentially painful procedures; attending conferences or visiting 
other laboratories well versed in a particular technology to ensure that specific 
procedures are done as effectively and humanely as possible. It can also include 
training animals to co-operate with certain procedures (e.g. taking blood samples) to 
minimize stress and variability of experimental outcomes, and ensuring that housing 
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accommodations meet special animal needs (e.g. opportunities for nesting or easily 
accessible palatable food sources post-surgery). 
 

Do I need to complete the Alternative Search section in my protocol application?  
A search is suggested for all protocols but is only required (by federal regulations and thus 
the IACUC) for those protocols which include animals that may experience more than 
momentary or slight pain or distress (e.g. Pain/Distress Categories D or E).  

 
Category D:  Any animals that will undergo procedures where pain-alleviating methods 

are used, such as anesthesia, analgesia.  All surgical animals would fall into this 
category. 

Category E:  Any animals that will experience unalleviated pain and/or distress.  (This 
should be considered only when the use of a pain alleviating strategy would seriously 
compromise the validity of the study, and no other option is available).  

 
What constitutes an appropriate “Search for Alternatives”?   
The following information must be included: 

• The date that the literature search was performed and the time period covered by 
the search. 

• The keywords and/or strategy used for the search. Note that this should include the 
name of each procedure that potentially causes more than momentary or slight pain 
or distress (even if analgesia or anesthesia is provided).  The word “alternatives” 
and the species should always be in the keyword list. 

• The names of the scientific databases used for the search (at least two are 
suggested).  If attendance at a workshop or conference is used as a source for the 
search, then the name and date of the meeting must be provided. If consultation 
with experts is used, then the experts name, qualifications, the date of the 
consultation and the content of the consultation should be be provided in the 
protocol.  

• A narrative description of the results of the literature search should be provided, 
specifying information relevant to each of the 3 R’s.  If alternatives were found but 
are not being implemented, a scientific justification must be provided.  
 

Recommended Databases: 
• Animal Welfare Information Center (AWIC)  (https://www.nal.usda.gov/awic) 
• Pubmed    (https://www.ncbi.nlm.nih.gov/pubmed?otool=cdlib&tool=cdl) 
• ALTBIB (Alternative to Animal Testing Database)  

(https://toxnet.nlm.nih.gov/html/altbibfs.html) 
• NC3R   (https://www.nc3rs.org.uk/) 
• Norecopa  (https://norecopa.no/) 
• UC Davis: Alternatives and Searching the Literature for Animal Research  

(https://www.library.ucdavis.edu/guide/alternatives/) 
• Procedures With Care  (http://www.procedureswithcare.org.uk/) 
• JAX On-Demand   https://www.jax.org/education-and-learning/on-demand-videos 


