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N,N-diethyl-3-methylbenzamide 

DEET

ÅMW = 191.3 Da

ÅlogKoct = 2.02

ÅPvp = 0.0056 mmHg

Åbp å290 C



ÅDEET is the most common active 

ingredient used in insect repellents.

Å1/3 of the US population use DEET 

products each year.

ÅMosquitoes kill more humans than all 

other insects combined.

ïTransmit disease to >700 million 

people yearly throughout the world.

N,N-diethyl-3-methylbenzamide 

DEET



How does DEET work

ÅFemale mosquitoes bite to get protein 

from the blood to help develop their eggs.

ÅAttracted to people by CO2 and skin odor.

ïMosquitoes also have visual and heat sensors

ÅDEET may confuse the receptor(s), 

making the source unattractive and harder 

to locate.

ÅAlso evidence to suggest that insects 

do not like the odor of DEET.



×Objective
ïDetermine whether the skin absorption 

rate of DEET can be decreased while 
maintaining an evaporation rate 
consistent with effective repellency.

×Target
ïAccomplish the objective through 

microencapsulation of DEET.
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Microcapsule 

Design



* Kasting GB et al. 2008. Toxicology in Vitro 22: 548-552.  

Original Prototype 

Formulation A*



Wall Chemistry and Methods

Droplet formation CMC introduction partition/orientation

Carboxymethylcellulose

Lipophilic

Hydrophilic

Slide Courtesy of Dr. Tycho Speaker



Wall Chemistry and Methods

Shell formationCoated droplet Benzalkonium introduction

N+
R

Benzalkonium ion

ÅBenzalkonium Chloride instantaneously 

precipitates the transparent, flexible shell.

Slide Courtesy of Dr. Tycho Speaker



Photomicrograph of 

Formulation A

ÅLeitz Dialux 20 Fluorescent Microscope

ÅSpot Insight Color Camera



Absorption Measurements

ÅSplit-thickness human cadaver skin

Å3H2O screening to confirm skin integrity

ÅSamples are rank ordered and randomly                   
assigned a treatment group

ÅSimultaneously testing of 3 or 5µL,15% DEET 
microcapsules and ethanol control

ÅMeasurements taken for 24 hours

ÅAnalysis
ïLSC (previous study) 
ïHPLC (current study)

×Franz Diffusion Cells


