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GUIDELINES FOR USE OF ADJUVANTS IN RODENTS 
 
The use of adjuvants in animal studies of immunology requires careful consideration.  To elicit a robust 
immune response against a specific antigen, that antigen is typically emulsified in an adjuvant such as 
Complete Freund’s Adjuvant (CFA), Alum, Incomplete Freund’s Adjuvant (IFA), or Toll-Like Receptor 
(TLR) agonists.  While the adjuvant may induce nonspecific inflammation that elicits robust immunity to 
a particular antigen, the PI needs to evaluate the side effects of adjuvant administration including 
associated local and/or systemic pain and distress of the research animal.  These side effects must be 
reasonably justified while considering the scientific benefit that may be gained from the experiment. The 
use of potent inflammatory agents, particularly CFA, not only can result in severe side effects to the 
research animal but to the researcher as well in the case of accidental exposure.  
 
Adjuvants such as CFA are used to increase the magnitude and duration of the immune response to an 
injected antigen. A component of the animal’s response is an intense inflammatory reaction at the site of 
antigen deposition resulting from an influx of leukocytes. CFA induces aggressive and persistent 
granulomatous lesions when used subcutaneously or intradermally.  In addition, intramuscular injection 
may cause lameness, intravenous injection may damage the lungs due to lipid embolism, and 
intraperitoneal injection often causes aggressive granulomatous peritonitis.  
 
Although it is expected that alternatives to CFA should be used whenever possible, the use of CFA may 
be scientifically justified in some cases (for example, the induction of autoimmune disease models for 
which no comparable alternatives exist).  
 

The Pain Category for animals receiving CFA is E.   Strong scientific justification will be necessary, and 
careful assessment of alternatives must be documented before approval will be granted by the IACUC. 
 

As a general rule, one administration of CFA is permissible, followed by boosters of Incomplete Freund’s 
Adjuvant (IFA) for antibody production.   These should be separated in time as much as is commensurate 
with the goal of immunization (4-6 weeks).    It may be necessary to administer more frequent injections 
if the research goal is to create an animal model for autoimmune disease.  In contrast, if the goal is to 
produce antibodies to harvest for other projects, the PI is advised to monitor the antibody titer regularly 
(every two weeks or so), and adjust the immunization schedule accordingly. Finally, the immunization 
schedule and animal response may also be dependent upon the size and immunogenicity of the antigen 
and on the adjuvant used.     
 

For protocols that require the use of CFA, the following guidelines are recommended: 
• Wear appropriate PPE during adjuvant preparation and administration, which includes a 

minimum of lab coat, gloves, and eye protection. Handle emulsions carefully and be very careful 
not to inject yourself. 

• To prevent infection, the inoculation site should be clean and disinfected and the antigen 
preparation to be inoculated should be sterile. 

• If only one site will be injected, sedation may not be required. However, sedation is 
recommended for multiple site injections.  

• Pre-emptive analgesia should be administered whenever CFA will be injected. 
• Dispose of all adjuvants and needles as biohazard material in the appropriate containers.  
• Appropriate monitoring and follow-up care should be provided to animals that have received 

adjuvant injections. 
• CFA should be used only for the initial inoculation.  Subsequent booster inoculations should be 

done either with IFA or with no adjuvant. 
• For antibody production, serum antibody titers should be tested at frequent intervals during the 

immunization regimen to ensure that the animal is subjected to the minimum number of injections 
needed to produce the desired state of immunization. 
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Subcutaneous Inoculations: 
• Subcutaneous inoculations should be done in areas that are away from bony protuberances.  No 

injections should be done in the foot or footpad unless scientifically necessary. 
• For rats, subcutaneous inoculations in CFA should be divided so that no more than 0.1 ml is 

injected per site.  For mice, no more than 0.05 ml total volume should be injected per site. 
• Subsequent booster inoculations with IFA should be spaced at intervals of at least two weeks. 
 

Intraperitoneal Inoculations (Mice and Rats): 
• Total inoculation volume should be limited to 0.2 ml or less. 
• Injections should be done with caution to avoid puncturing the intestines. 
• Subsequent booster inoculations with IFA should be spaced at intervals of at least two weeks. 

 
Table 1. Recommended Volume of CFA-Antigen Emulsion (CFA-AE) per Site and Route of 
Administration.  (These injection volumes are recommended for other adjuvants as well.) 

Species 
Total 

Volume 
Limit (ml) 

Maximum Volume per Injection Site (ml) 

  Subcutaneous Intra-dermal Intra-Peritoneal4 Intra-Muscular2 Foot Pad 
Mouse <0.3 <0.05 <0.051,2 <0.2 2 <0.05 2,3 0.05 1,2,3 

Rat <0.5 <0.1 <0.05 2 <0.5 2 <0.1 2,3 0.1 1,2,3 
1Not recommended, 2Only when justified, 3Only one limb recommended without justification, 
4Intraperitoneal administration requires daily monitoring and relief of ascites pressure   
 
Post-Adjuvant Administration Animal Monitoring 
It is the responsibility of the PI and designated research staff to monitor and treat, if needed, animals post-
inoculation. Post-inoculation monitoring of animals for pain and distress or complications at the injection 
sites is essential and must be done daily for a minimum of 4 weeks or until all lesions have healed.  
 
Alternatives To Complete Freund’s Adjuvant (Not Exhaustive) 
When consistent with the scientific objectives, adjuvants known to produce less intense inflammatory 
responses must be considered as alternatives to CFA. These may include other microorganism-derived 
compounds such as TLR agonists, muramyl dipeptides and tripeptides, saponins, aluminum compounds 
(e.g., alum), cytokines, and immunostimulatory molecules such as nucleic acids, liposomes, virus-like 
particles, polymeric microspheres, nanoparticles, subcutaneously-implanted chambers and others.  In 
many situations these alternatives are capable of eliciting sufficient immune responses for many scientific 
purposes with fewer side effects than those commonly seen with CFA.  
 
If large amounts of a particulate immunogen are available, or if the antigen is highly immunogenic, 
immunization without adjuvant or with alternative adjuvants to CFA should be considered. The chicken 
should be considered as a refinement technique as polyclonal antibodies (pABs) can be extracted from the 
egg yolk, removing the necessity for blood collection.  A lot of information on alternative adjuvants is 
available on-line and it is incumbent on the PI to justify why alternatives to CFA cannot be used 
whenever its use is proposed.  If CFA use is absolutely necessary, the PI should also consider reducing 
the amount of heat-killed Mycobacterium tuberculosis (MTB) in their CFA stock solution by diluting the 
stock with IFA.  For example, a 10 mg/ml MTB stock is standard for CFA, but a 2 mg/ml MTB stock 
may be just as effective for eliciting immunity to large and complex antigens while reducing the 
inflammatory side effects to the research animal subject.    
 
 


