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• Develop a quantitative mass
spectrometry-based method to detect
common insecticides directly from
mosquitoes

• Study levels of insecticides in treated
lab and wild-caught Collier strain
Aedes aegypti

• CDC Bottle Bioassay of Orlando
(ORL 1952) and resistant Puerto
Rico (NR-48830) lab reference
strains to confirm resistance

• Treatment of susceptible lab strain
with doses of pyrethrin and
phenothrin

• Liquid extraction of insecticide-
treated insects

• Development of quantitative LC-
MS/MS method

• Application of method to wild-
caught Ae. aegypti

Figure 1. Aedes aegypti mosquito.  

Figure 3. Application of
insecticide to Ae. aegypti.

Pyrethrin I and II Phenothrin

Figure 2. Commonly used insecticides for
vector control and their active ingredients.

Future Directions
• Continue developing quantitative LC-MS/MS method
• Apply quantitation to lab-treated insects

Method development

Figure 5. Extraction methodology for LC-MS/MS.

Permethrin-d5

Addition of internal 
standard, treated 
insect, and solvent

Homogenization and 
centrifugation

Transfer to vials for LC-MS/MS quantitation

Figure 8. Mass Spectrometry
Imaging (TOF-SIMS) showing
high triacylglyceride content in
ovarian follicles of Ae. aegypti.

Triacylglyceride Phospholipids Ribose

Figure 9. Untargeted TOF-SIMS
analysis of ovarian follicles
detects several lipid classes
simultaneously.

Figure 7. Preliminary LC
separation of standards and
internal standards.

Figure 6. LC gradient
separation (Dionex Acclaim
120 C18, 250x2.1 mm, 5 µm).
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MP A: 0.1% FA in water
MP B: 0.1% FA in ACN
800 µL/min flow
10 µL injection

Spray Voltage: 4500 V
Cone Temp: 300 0C
Cone Gas Flow: 30
Probe Temp: 400 0C
Probe Gas Flow: 40
Nebulizer Gas Flow: 50

Figure 4. CDC Bottle Bioassay
of two strains of Ae. aegypti.
And the ‘Diagnostic Time’ of
the active ingredient.
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