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N,N-diethyl-3-methylbenzamide
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O

N7
MW = 191.3 Da
0gK, . = 2.02

Pvp = 0.0056 mmHg
opa290 C

UUUUUUUUUUUU

Cincinnati



N,N-diethyl-3-methylbenzamide
DEET

DEET Is the most common active
Ingredient used In insect repellents.

1/3 of the US population use DEET
products each year.

Mosquitoes kill more humans than all
other insects combined.

Transmit disease to >700 million
people yearly throughout the world.
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How does DEET work

Female mosqguitoes bite to get protein
from the blood to help develop their eggs.

Attracted to people by CO, and skin odor.
Mosquitoes also have visual and heat sensors

DEET may confuse the receptor(s),
making the source unattractive and harder
to locate.

Also evidence to suggest that insects
do not like the odor of DEET. e




x Objective

I Determine whether the skin absorption
rate of DEET can be decreased while
maintaining an evaporation rate
consistent with effective repellency.

x Target

I Accomplish the objective through
microencapsulation of DEET.

UUUUUUUUUUUU

Cincinnati



Evaporation

Absorption

Evaporation

. DEET Microcapsules
Absorption
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Microcapsule
Design
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Original Prototype
Formulation A’

Phase A (Core)
Cetyl Ester Wax (Spermaceti, USP) 30.00%
Emulsifying Wax (Polawax) 10.00%
DEET 60.00%
Phase B
Carboxymethylcellulose, Na Salt, 1% Aqueous [deal Ratio:
(M.W. 250,000 Da, DS = 0.9) 2g Phase B: 1g Phase A
Phase C
Ideal Ratio:

. : o
Benzalkonium Chlornide, 1% Aqueous 2¢ Phase C : 5¢ Phase A/B

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



Wall Chemistry and Methods

- ‘llll.
— Y -
3 »

Droplet formation CMC introduction partition/orientation

Hydrophlllc i Carboxymethylcellulose

Lipophilic s
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Wall Chemistry and I\/Iethods\
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Coated droplet Benzalkonium introduction Shell formation

Benzalkonium Chloride instantaneously
precipitates the transparent, flexible shell.

Benzalkonium ion /k
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Photomicrograph of
Formulation A
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Leitz Dialux 20 Fluorescent Microscope
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Aosorption Weasurameants
Franz Diffusion Cells

Split-thickness human cadaver skin
3H,O screening to confirm skin integrity

Samples are rank ordered and randomly
assigned a treatment group

Simultaneously testing of 3 or 5uL,15% DEET|
microcapsules and ethanol control

Measurements taken for 24 hours

Analysis
LSC (previous study)
HPLC (current study)

UUUUUUUUUUUU

Cincinnati



