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Humans
Researchers applied DEET to the forearm skin of male human volunteers for an 8-hour exposure period and found quantifi - •
able levels in plasma for 12 hours following the initial application. DEET did not accumulate in superfi cial layers of human 
skin.19

Metabolism
Animals

In rats, DEET is primarily metabolized via oxidation of the methyl group on the aromatic ring, which represents 50% of an  •
administered oral dose. The other metabolic pathway of DEET (18% of the administered oral dose) is via ring methyl oxida-
tion in combination with N-dealkylation of an ethyl substituent on the amide moiety.1,9

Humans
Researchers applied DEET to the forearm skin of male human volunteers for an 8-hour exposure period and found that the  •
entire absorbed dose (5.6% and 8.3% of the applied dose, depending on formulation) was metabolized prior to excretion. 
Researchers found six metabolites, with the two major metabolites (up to 68% of total) resulting from metabolic processes 
similar to those observed in rat studies.1,19

An  • in vitro study with human liver microsomes determined that ring methyl hydroxylation is the major metabolic pathway 
for DEET in humans. This pathway is dependent on specifi c CYP450 isoforms, whose levels vary considerably among indi-
viduals.9,22

Excretion
Animals

DEET is excreted primarily in the urine in laboratory animals. • 1

Researchers compared the absorption and elimination of DEET in three species of animals following a single topical ap- •
plication. In each species, at least 75% of the absorbed dose was detected in the urine within the fi rst day, with elimination 
essentially complete within 3-4 days for all animals.23

A pharmacokinetic study in rats exposed to radio-labeled DEET monitored excretion of the compound in the urine after  •
single and multiple oral doses, as well as a single dermal dose. Recovery rates at 7 days post-exposure for the single- and 
multiple-oral doses were between 85-91% from the urine and 3-5% from the feces. From the dermal dose, 74-78% was 
recovered from the urine, 4-7% from the feces and 6.5% from the application site at 7 days post-exposure.24

Humans
Researchers applied DEET to the forearm skin of male human volunteers for an 8-hour exposure period and found that  •
most of the absorbed dose was eliminated within 12 hours following application, and nearly all of the absorbed dose was 
eliminated within 24 hours following application. Essentially all of the absorbed dose (less than 10% of the applied dose) 
was excreted in the urine.19

Medical Tests and Monitoring:
Methods exist for testing DEET in blood and tissue, and DEET metabolites in urine. However, these methods are not widely  •
available.13

Researchers analyzed urine samples from a random, representative sub-sample of 2535 participants from the 2001-2002  •
National Health and Nutrition Environmental Analyses Survey (NHANES) for metabolites of DEET.  Ninety-fi ve percent (95%) 
of the urine samples tested for DEET were below the limit of detection (0.17 µg/L).25
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Environmental Fate:
Soil

The U.S. EPA did not require environmental fate studies for DEET in soil due to its limited use pattern in the environment. • 1

DEET is moderately mobile in soil. • 2

DEET is stable to hydrolysis at soil pH levels typically found in the environment. • 1

Investigators observed microbial degradation of DEET by the soil bacterium  • P. putida, under conditions where DEET was 
the sole carbon source. The resulting metabolic products are 3-methyl benzoate and diethylamine. The metabolic pathway 
used by P. putida is different compared to observed pathways used by other eukaryotes.26

Researchers observed metabolism of DEET in cultures of soil fungi.  • C. elegans and M. ramannianus effectively metabolized 
DEET yielding several metabolites by proposed mechanisms of N-oxidation and N-deethylation. Metabolic products of the 
fungi breakdown demonstrated lower toxicity to Daphnia magna compared to the parent compound.27

Water
Hydrolysis was the only environmental fate study required by the U.S. EPA for DEET due to its limited use pattern in the  •
environment.1

DEET is practically insoluble in water. • 15

DEET has been found in water where wastewater is thought to contribute to stream-fl ow. The median level found was 0.05  •
µg/L, with the highest levels (1.1 µg/L) found in streams with urban wastewater.28

Air
The U.S. EPA did not require environmental fate studies for DEET in air due to its limited use pattern in the environment. • 1 

DEET will exist as a vapor in ambient air and degrade via hydroxyl-radicals with an estimated half-life of 15 hours. • 2

Indoor
No indoor fate data was found for DEET. •

Food Residue
No food tolerances have been established for DEET. •

Ecotoxicity Studies:
Birds

DEET is slightly toxic to birds (oral LD •
50

 = 1375 mg/kg).1

Fish and Aquatic Life 
DEET is slightly toxic to freshwater fi sh (LC •

50
 = 75 mg/L).1

DEET is slightly toxic to aquatic invertebrates (EC •
50

 = 75ppm).1

Regulatory Guideline:
The U.S. EPA classifi ed DEET as a group D carcinogen (not classifi able as a human carcinogen based on inadequate evi- •
dence of carcinogenicity, or lack of data in laboratory animals and humans).1 See the  Cancer text box on page 4. 

The Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health (NIOSH) and the  •
Occupational Safety and Health Administration (OSHA) have not established recommended or regulatory occupational 
exposure limits for DEET.  

Date Reviewed:  July 2008



NPIC is sponsored cooperatively by Oregon State University and the U.S. Environmental Protection 
Agency. Data presented through NPIC documents are based on selected authoritative and peer-reviewed 
literature. The information  in this profi le does not in any way replace or supercede the restrictions, pre-
cautions, directions, or other information on the pesticide label/ing or other regulatory requirements.8
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