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Standard Operating Procedures for Preparation &
Administration of Dimethyl Sulfoxide (DMSO) in
Rodents

1.0 Purpose:
1.1 To provide guidance on the preparation & administration of dimethyl sulfoxide

(DMSO) for use as a vehicle for compounds to laboratory rodents. and prevent
adverse events associated with high concentrations of DMSO, which have been
previously reported.

2.0 Background
2.1 DMSO is an organic polar aprotic molecule widely used as a solvent for small

hydrophobic drug molecules or therapeutic agents that are not water soluble.
2.2 Pharmaceutical grade DMSO is available and must be used for parenteral (IP, IV)
administration. Food grade DMSO may be used for oral administration.
2.3 Adverse health effects from administration of DMSO occur based on 2 different, but
related parameters:
o The concentration (%) DMSO in an injected solution
o The dose or total amount administered (mL/kg or g/kg), independent of dilution

3.0 WSU Guidelines

3.1 Concentration: The concentration of DMSO should not exceed 10% (v/v) when
prepared for oral gavage, IV or IP injections. %8

3.2 Dose: A DMSO dose should not exceed 2 mL/kg or 2.2 g/kg of body weight when
administered by oral gavage, IV or IP injection.!**’ For example, the maximum
allowable dose administered to a 25 g mouse should not be greater than 0.05 mL (2
mL/kg x 0.025 kg) or 55 mg of DMSO (2.2 g/kg x 0.025 kg). °

3.3 Neonatal Concentration and Dose: The concentration and dose limits above also
apply to neonatal mice and rats. However, neuronal toxicity in neonates has been
documented at doses much lower than above but with no indications of morbidity or
mortality. >°

3.4 Serial Administration: The concentration and dose listed above are considered the
maximums to be administered within 24 hrs. Repeated dosing should be based on
species, duration and lowest effective dose of DMSO.

3.5 Documentation: Both the DMSO concentration (%) and the dose (mL/kg or g/kg) of
the administered solution should be listed in the Animal Subject Approval Form.

3.6 Exceeding Recommendations: High DMSO concentrations, doses, or frequency of
administration more often than every 24 hours will be considered on a case-by-case
basis. Scientific justification and no demonstrated or prospective adverse health effects
will be needed to support the request.
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4.0 DMSO Chemical Properties
4.1 Density = 1.1 g/mL
4.2 Molecular Weight = 78.13 g/mol
4.3 Molarity = 14.1 Molar (M)

5.0 Preparation:
5.1 DMSO should be stored in airtight containers away from light. It may react with some

plastics so should be stored in glass or in the container provided by the manufacturer.
5.2 Handle DMSO in a in well-ventilated, cool, and dry location away from heat or
ignition.
5.3 Follow EH & S Standard Operating Procedures for safety and use.
5.4 For parenteral use, dilute DMSO to a maximum concentration of 10% solution (v/v)

using sterile isotonic saline (0.9% NaCl) solution and sterile filter with a 0.2-pum
membrane.

6.0 Additional Recommendations:
6.1 Due to the potential toxicity of DMSO, it is advisable to have an untreated control
group in addition to DMSO (vehicle) control?.
6.2 Suggested combinations of solvents are 10% DMSO/10% Tween 80/80% sterile saline
or for a non-DMSO alternative, 10% ethanol/40% PEG400/50% water.

7.0 Example Calculations:
7.1 The research team wants to perform an IP injection of a 0.5 mL solution consisting of
10% DMSO into a 20-gram mouse every 24 hours for 3 days. Is this ok?
o Answer: No
10% solution = 110 mg/mL DMSO

o 0.5mLx 110 mg/mL =55 mg
o 55mg/0.020 kg (mouse weight) = 2750 mg/kg or 2.75 g/kg
o Despite the % concentration, frequency and route of injection being

appropriate, the dose of 2.75 g/kg exceeds the maximum dose allowable of
DMSO at WSU.

7.2 The research team makes an initial 20-mL solution that contains 4% DMSO, 30%
PEG400, 5% Tween80 plus sterile water. The volume given per 250 g rat is 1.0 mL
PO daily for 5 days. Is this ok?

o Answer: Yes.

4% solution = 44 mg/mL DMSO

1.0 mL x 44 mg/mL = 44 mg

44 mg / 0.25 kg (rat weight) = 176 mg/kg or 0.176 g/kg

Rationale: The dose, % concentration, frequency and route of DMSO

administration are all appropriate and fall well below the limit of DMSO at

o O O
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