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Parabens

Used in: 

● Cosmetics

● Foods

● Pharmaceutical drugs

Used as: 

● Preservatives 

● Prevent microbial and mold growth 

● Prolongs shelf life 



Why Parabens?

Found in 99% of breast cancer tissue

In 90% of cosmetic products

Are hormone disruptors:

● xenoestrogens 



Why Parabens?

6 types:

● methylparaben (MP)
● propylparaben (PP)
● ethylparaben (EP)
● butylparaben (BP)
● Isobutylparaben
● Benzylparaben 



Purpose
Determine if parabens can absorb and penetrate through a 

membrane, and if so how much. 

Hypothesis
After three days of continuous application of cosmetic products 

containing the paraben chemicals, the receptor fluid will include a 
small amount of paraben from the cosmetics and increase with 
additional application. This will indicate that the chemicals have 
diffused across the membrane. 



Materials
● Neutrogena Visibly Even Daily 

Moisturizer with SPF 30
● Banana Boat Sport Performance 

Sunscreen Lotion with SPF 30
● MP, EP, and PP powder from Sigma 

Aldrich 
● Hewlett Packard Series 1100 HPLC 

system with C18 
● EMD Millipore Strat-M membranes 

from PermeGear

● 9 mm clear jacketed Franz Cells 
(3) from PermeGear

● 30% Bovine Serum Albumin 
● 50:50 Methanol Water
● Centrifuge and vortex
● 3 mL syringes, needle tips, and 

medical grade tubing
● 0.45-μm syringe-tip filters
● HPLC vials, caps, and computer 

data program 



Franz Cells 



HPLC



Method

Includes two different experimental groups to best represent a 

realistic situation with cosmetic applications within 3 days and to 

determine the absorbance of the cosmetics containing parabens. 



Method: Franz Cells

Experimental Group 1: 

Single cosmetic application of each cometic in the donor  

compound. The sample was taken at 72 hours after the application.



Method: Franz Cells

Experimental Group 2: 

New application of the cosmetics every 24 hours, for 3 days. 

Samples were taken every 24 hours before reapplication. Resulted 

in 3 samples for each cell. 



Method: Receptor Fluid from Franz Cells 

Centrifuged and left to be evaporated overnight

The remains were added to 200 μg of the mobile phase

 Vortexed and filtered for HPLC.



Method: HPLC

Paraben Standards: 10 ppm, 50 ppm, 100 ppm, 250 ppm, 500 ppm

Used to create a standard curve for each paraben

50 ppm: 5 mL of 100 ppm solution + 5 
mL 50:50 methanol water
10 ppm: 2 mL of 50 ppm solution + 8 
mL of 50:50 methanol water

500 ppm: 10 mL of paraben stock 
solution
250 ppm: 5 mL of 500 ppm solution + 5 
mL 50:50 methanol water
100 ppm: 4 mL of 250 ppm solution + 6 
mL of 50:50 methanol water



Method: HPLC

35 °C

C18 (4.6 x 100 mm) stationary phase

isocratic method

mobile phase consisted of methanol water (50:50)



Results 



Results continued



Results continued

Peak of 500 ppm standard of propylparaben



Discussion 

Franz cells:

● Franz cell experimentation showed that there was some paraben 

that diffused across the membranes.

●  24 hours of the cosmetic application = all of the substance in 

donor compound had diffused/evaporated over time

● Prior studies utilized rat, pig, and human skin samples.



Discussion continued

Chromatograms:

●  Chemicals that were most present in the receptor fluid was 

ethylparaben and methylparaben.

● Lack of propylparaben diffusion = low lipophilicity 



Conclusion

Results revealed that the hypothesis was correct in determining if 

the parabens had diffused across a membrane, but in larger amounts 

than predicted.

The amounts of MP and EP at doubled per application. 



Further Work

Testing on Caenorhabditis elegans is another alternative to this 

method.

Cosmetics would be directly applied to the surface of the organisms 

and include the two experimental groups then set into HPLC. 



Sources of Error

HPLC errors in column usage and altered chromatograms.

Time of application of cosmetics in the Franz cells. 



Acknowledgements

Dr. Nikki Malhotra      

Dr. Jennifer Downey

Jeff Lewis 

Dr. Greg Cauchon



Literature Cited/References
Borremans, M., Van Loco, J., & Goeyens, L. (2004). Validation of HPLC analysis of 2-phenoxyethanol, 1-phenoxypropan-2-ol, methyl, ethyl, 

propyl, butyl, and benzyl 4-hydroxybenzoate (parabens) in cosmetic products, with emphasis on decision limit and detection capability. 

Chromatographia, 47-53. doi:10.1365/s10337-003-0127-20009-5893/04/01

El Hussein, S., Muret, P., Berard, M., Makki, S., & Humbert, P. (2007). Assessment of principal parabens used in cosmetics after their passage 

through human epidermis-dermis layers (ex-vivo study). Experimental Dermatology, 16(10), 830–836. 

doi:10.1111/j.1600-0625.2007.00625.x

Jain, A., Soni, S., & Verma, K. K. (2014). Determination of parabens in cosmetics by liquid-phase microextractions and high-performance liquid 

chromatography–diode array detection. Journal of Liquid Chromatography & Related Technologies, 38(1), 82–91. 

doi:10.1080/10826076.2014.883535 

Mercola. (2012, April 2). 99% of Breast Cancer Patients Have Parabens in Their Body. Retrieved March 26, 2017, from 

http://articles.mercola.com/sites/articles/archive/2012/04/02/toxic-parabens-on-breast-cancer-patients.aspx

Pedersen, S., Marra, F., Nicoli, S., & Santi, P. (2007). In vitro skin permeation and retention of parabens from cosmetic formulations. International 

Journal of Cosmetic Science, 29(5), 361–367. doi:10.1111/j.1468-2494.2007.00388.x



Diffusion of Paraben Across a Synthetic 
Membrane After Multiple Cosmetic Applications

Thousand Oaks High School 
AP Research STEM 


