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1,4-Dioxane is a manufacturing byproduct that can be present as a trace contaminant in a wide range of consumer
products, particularly those containing ethoxylated surfactants. These surfactants—commonly used to enhance foaming,
improve cleansing efficiency, and modify viscosity—are found in personal care and household cleaning formulations,
including shampoos, body washes, dish detergents, and laundry detergents.

Because 1,4-dioxane is not intentionally added but forms through side reactions during ethoxylation and sulfation
processes, it is not required to be listed on ingredient labels. Notably, alcohol ethoxysulfates (AESs) have been shown to
carry higher levels of 1,4-dioxane compared to other surfactants due to the complexity of the sulfation step involved in
their synthesis. Recent studies have demonstrated that products containing AESs often exhibit significantly higher 1,4-
dioxane concentrations than those formulated with alcohol ethoxylates (AEs), alkyl sulfates, alkylamine oxides, or alpha-
olefin sulfonates.

Although consumer products may not be the primary contributor of 1,4-dioxane in wastewater, they remain a persistent
and noteworthy source due to the chemical’s stability and widespread use in everyday items. This presents a significant
environmental challenge, as conventional wastewater and drinking water treatment technologies are largely ineffective
at removing 1,4-dioxane—typically achieving no more than a 30% reduction. In addition to municipal systems, 1,4-
dioxane from household products can infiltrate the water cycle through decentralized systems such as septic tanks.
Effluent from these systems has been found to contain 1,4-dioxane at concentrations between 0.07 and 8.45 ug/L.

In the United States, regulation of 1,4-dioxane in consumer goods is limited at the federal level, though several states
have taken independent action. In December 2019, New York passed legislation limiting 1,4-dioxane concentrations to
below 1 ppm in household cleaning and personal care items, and to 10 ppm in cosmetics, with enforcement beginning
after December 31, 2023. California, which lists 1,4-dioxane under Proposition 65, requires warning labels on products
that expose consumers to levels above the established safe threshold. The state’s Department of Toxic Substances Control
has also been reviewing the chemical under its Safer Consumer Products initiative, assessing potential health risks and
regulatory implications.

Nationally, the U.S. Environmental Protection Agency (EPA) identified 1,4-dioxane as one of the first ten high-priority
chemicals to undergo risk evaluation under the amended Toxic Substances Control Act. While EPA's final risk assessment
concluded that there is no unreasonable risk from certain uses, concerns persist. Meanwhile, the U.S. Food and Drug
Administration (FDA) does not currently impose a legal limit on 1,4-dioxane in cosmetics but has recommended the use
of techniques such as vacuum stripping to minimize its presence since the 1980s. Globally, regulatory approaches vary.
In the European Union, for example, 1,4-dioxane is banned in cosmetic formulations under the EU Cosmetics Regulation,
placing stricter controls on its presence in personal care products compared to the U.S.

About Us

Quantum Analytics Group provides advanced analytical testing services to detect and quantify 1,4-dioxane in raw
materials, bulk formulations, and finished products. Our methods comply with regulatory expectations and are designed
to help manufacturers identify and mitigate potential safety and compliance risks associated with trace contaminants.

Partner with us to stay ahead of evolving regulatory concerns and protect your brand with science-backed quality
assurance.

For a Free Consultation, Call 800-448-2968 to speak with one of our experts



