


Guidelines for Chemical Substance Administration in Rodents

Purpose: These guidelines have been developed to provide minimum standards for experimental procedures involving administration of chemical substances in rodents, and assure that all LBNL procedures involving experimental animals are in compliance with Animal Welfare Regulations and follow standards described in the Guide for Care and Use of Laboratory Animals. It is the responsibility of the investigator to ensure use of techniques and procedures which result in the least pain and distress to the animal, while adequately addressing the needs of the experimental design. All procedures involving administration of these substances must be reviewed and approved by the AWRC prior to their implementation and include injection site, volume of injection, frequency of administration and injection preparation to be used. Exceptions to these guidelines are possible if justified for the experiment and reviewed and approved by the AWRC.
Training: It is the responsibility of the investigator to assure that all individuals performing unsupervised injections of chemical substances are adequately trained to do so. .  Competency for gavage administration must be certified by the veterinarian or Animal Care staff. 

1. Definitions
a. Pharmaceutical grade compound:  Drug, biologic, reagent, etc. which is approved by the FDA or for which a chemical purity standard has been written/established by USP/NF, BP.
b. Analytical grade bulk chemical: ~99% purity; Certificate of Analysis is usually available.
c. New investigational compound: Supplied by its manufacturer for testing in an experimental setting only and for this reason would not have chemical purity standards established; by default is considered a non-pharmaceutical grade compound.
d. USP/NF: United States Pharmacopeia/National Formulary.
e. BP: British Pharmacopeia.
f. FDA: Food and Drug Administration; FDA approved compounds are manufactured using USP/NF compounds.
2. Consideration in choosing the injection parameters include, but are not limited to the following:
· The size/age of the animal to be treated.
· The pharmaceutical kinetics of the substance to be administered (absorbtion, blood or tissue levels needed).
· Route of absorption (SQ, IP, IV PO).
· Toxicity (anticipated or not).
· The quality of the substance to be injected (sterility, pH etc).
· Health status of the animal being bled.
· The training and experience of the handler (gavage).
Consult with the staff veterinarian for advice or questions regarding these techniques.

3. INJECTION QUALITY AND PREPARATION: For all compound use, the PI must consider the grade/purity being proposed, the formulation of the final product, and issues such as sterility, pyrogenicity, stability, pH, osmolality, site/route of administration, pharmacokinetics, physiological compatibility, and quality control. When selecting compounds the following order of choice should be applied:
a. FDA approved veterinary or human pharmaceutical compounds used to compound a needed dosage form;
b. USP/NF or BP pharmaceutical grade compound used in a needed dosage form;
c. Analytical grade  bulk  chemical used  to  compound  a  needed dosage  form (requires AUP justification);
d. Other grades and sources of compounds (requires AUP justification).

4. INJECTION SITES, VOLUMES AND NEEDLE SIZES for purposes are presented for Mice in Table 2, and Rats in Table 3 below. The use of intradermal injection in mice and rats is not recommended, must be included in the AUP and anesthesia must be used. Always use the smallest volume possible. Table 3 & 4 below includes the maximum recommended volumes for commonly used injection sites of mice and rats.

Table 3. Recommended sites, needle sizes and maximum injection volumes for mice (25 g)

	
	IV
	IP
	IM
	SQ
	PO

	Site
	Lateral tail vein
	Lower quandrant
	NR*
	Scruff, back
	

	Volume
	0.2 ml 
(8 μl/g)
	2 ml 
(80 μl/g)
	
	1 ml 
(40μl/g)
	0.25 ml 
( 10 μl/g)

	Needle Size
	< 25 g.
	< 21 g.
	
	< 20 g.
	22-24 g gavage needle


*Not Recommended. The use in IM injection in mice must be reviewed approved in the AUP

Table 4. Recommended sites, needle sizes and maximum injection volumes for rats (250 g)

	
	IV
	IP
	IM
	SQ
	PO (gavage)

	Site
	Lateral tail vein
	Lower 
abdomen
	quadriceps
	Scruff, back
	

	Volume
	 0.5 ml
 (2 μl/g)
	5 ml 
(20 μl/g)
	0.1 ml 
(0.4 μl/g)
	5 ml 
(20μl/g]
	2.5 ml
( 10 μl/g)

	Needle Size
	< 23 g.
	< 21 g.
	< 23 g
	< 21 g.
	18-20 g gavage needle



Reference: Guidelines for the Use of Non-Pharmaceutical Grade Compounds in Laboratory Animals, NIH ACAU intramural program http://oacu.od.nih.gov/ARAC/documents/Pharmaceutical_Compounds.pdf
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