
 

 

Phthalate esters are e*ective plasticizers because their flexible, bulky alkyl chains 
intercalate between polymer chains and weaken intermolecular interactions, thereby 
lowering the glass transition temperature and increasing flexibility and softness. 

 

People are exposed to phthalate esters from flexible PVC flooring and vinyl products 
(e.g., Armstrongvinyl flooring), food-contact materials and cling wraps (generic PVC wraps), 
personal care products such as fragrances, nail polishes, hair sprays, and lotions (e.g., 
some formulations of Calvin Klein Eternity perfume, OPI nail polishes, and Pantene hair 
sprays historically contained DEP/DBP), children’s toys and inflatable products made of 
soft vinyl (e.g., older Mattel and Fisher-Price toys before phthalate restrictions), synthetic 
leather and faux leather goods, car interiors, and various consumer electronics cables and 
coatings. 
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Sex hormones such as estrogens, androgens, and progesterone di*use into cells and bind 
to their cognate nuclear receptors, which are ligand-activated transcription factors that 
translocate to the nucleus, dimerize, and bind specific hormone-response elements in 
DNA. By recruiting co-activators and co-repressors at these sites, each hormone–receptor 
complex can coordinately regulate the transcription of hundreds of target genes 
simultaneously, thereby orchestrating broad programs in reproduction, metabolism, 
development, and behavior. 

 

Hormone disruptors such as di(2-ethylhexyl) phthalate (DEHP) are thought to cause 
problems because, after metabolic conversion to monoesters like mono(2-ethylhexyl) 
phthalate (MEHP), they interfere with endocrine signaling (e.g., steroidogenesis and 
nuclear hormone receptor pathways), dysregulating the coordinated expression of many 
hormone-responsive genes that govern reproductive and developmental processes. 
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