Preliminary Screening of Chloroxylenol
for Future Consideration as a Potential Designated Chemical

November 16th, 2026 Meeting of the Scientific Guidance Panel
Biomonitoring California’

Biomonitoring California staff have prepared this preliminary screening document for the
Scientific Guidance Panel (SGP) regarding the possible future consideration of
chloroxylenol (para-chloro-meta-xylenol; PCMX), a chlorophenolic antimicrobial, to be
added to the Program’s list of designated chemicals.

In 2016, the US Food and Drug Administration (FDA) announced that it was banning the
use of 19 active ingredients, including triclosan and triclocarban (both of which are on
Biomonitoring California’s list of designated chemicals), in soap and other consumer
antiseptic wash products, citing potential health risks and bacterial resistance (FDA
2016). However, the FDA deferred regulatory action at that time on the use of
chloroxylenol and two quaternary ammonium compounds (QACs) (benzalkonium
chloride and benzethonium chloride) as active ingredients in soap products (FDA 2016).

QACs and chloroxylenol are being used as antibacterial alternatives to triclosan and
triclocarban in soaps and hand sanitizer products (Chen and Wang 2025; Rundle et al.
2019). QACs were added to the Program’s lists of designated chemicals in 2020 and to
the list of priority chemicals in 2021. However, the use of QACs (such as benzalkonium
chloride) in cleaning and personal care products is currently under evaluation by the
California Department of Toxic Substances Control’'s Safer Consumer Products Program
(DTSC SCP 2024). Chloroxylenol would be a likely substitute if QACs were to become
regulated in California.

This document presents preliminary screening information relevant to possible future
consideration of adding chloroxylenol to the list of designated chemicals, including:

Chemical identity

Functional use and production volume

Select detections in biological samples

Toxicity information and other concerns for human health

' California Environmental Contaminant Biomonitoring Program, codified at Health and Safety Code
section 105440 et seq.
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https://www.federalregister.gov/documents/2016/09/06/2016-21337/safety-and-effectiveness-of-consumer-antiseptics-topical-antimicrobial-drug-products-for
https://pubmed.ncbi.nlm.nih.gov/41728368/
https://journals.sagepub.com/doi/abs/10.1097/DER.0000000000000519
https://journals.sagepub.com/doi/abs/10.1097/DER.0000000000000519
https://dtsc.ca.gov/wp-content/uploads/sites/31/2024/11/QACs-Background-Document-Final-Accessible.pdf

At the November 16, 2026 SGP meeting, the Panel will provide input on possible next
steps for adding chloroxylenol to the Program’s list of designated chemicals. These
could include further screening, or development of a potential designated chemical
document on chloroxylenol.

Chemical identity

Chloroxylenol is a chlorine-substituted phenol compound.
OH

(Parachlorometaxylenol, PCMX)
CAS#: 88-04-0
CH3 CHs

Cl

Functional use and production volume

Chloroxylenol is widely used as an active ingredient in antibacterial liquid hand soaps,
hand sanitizers, wound cleansers, and household disinfectants and as a preservative in
consumer products such as cosmetics and personal care products at concentrations up
to approximately 0.5% (Cherian et al. 2023; US EPA Chem Expo Knowledgebase
(accessed: Aug 2026)?; Mintel Database (accessed: Aug 2026)3). It can also be used in
concentrated antiseptic products at concentrations up to 4.8% and is meant to be
diluted before use (NIH NLM Daily Med (accessed Oct 2026)4). Chloroxylenol is also
registered with the United States Environmental Protection Agency (US EPA) as a
pesticide (National Technical Reports Library (accessed: Oct 2026)). It is an
antimicrobial used to control bacteria, algae, and fungi.

Table 1. Aggregated production volume of chloroxylenol in the US (US EPA 2024
CDR Public Database).

US Aggregated Production Volume (lbs)® by year
550,000 - <1,000,000 2020
250,000 — <550,000 2021
250,000 - <400,000 2022
250,000 - <550,000 2023

2 US EPA Chem Expo Knowledgebase. https://comptox.epa.gov/chemexpo

3 Mintel Database. https://www.mintel.com/

4 National Institute of Health, National Library of Medicine, Daily Med.
https://dailymed.nlm.nih.gov/dailymed/index.cfm

5 US EPA 2024 CDR Public Database. https://www.epa.gov/chemical-data-reporting/access-cdr-
data#2024
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Select detections in biological samples

Chloroxylenol was detected in all tested urine samples of children (n=53) and
pregnant women (n=62) in a study in China. The geometric means of urinary
chloroxylenol in children and pregnant women were 21.6 ug/L and 31.9 pg/L,
respectively, which were 1 to 3 orders of magnitude higher than those of triclosan
and triclocarban. The estimated daily intake (EDI) of chloroxylenol was higher than
the chronic reference dose (RfD) calculated by the researchers in 9.7% of children
and 5.7% of pregnant women (Tan et al. 2021).

The detection frequencies of chloroxylenol in urine samples (n=256) of young
adults in China were 99.2% in the winter and 100% in the summer, suggesting
minimal seasonal effects. The geometric means of urinary chloroxylenol in males
and females were 128 ug/L and 180 ug/L, respectively, which were 2 to 4 orders of
magnitude higher than those of triclosan and triclocarban (Zhang et al. 2025).

Chloroxylenol was detected at a 1-12% frequency in human breastmilk samples
from Canada (n=207) and South Africa (n=387) using non-targeted analysis (Chi et
al. 2025).

Toxicity information and other concerns for human health

Chloroxylenol can cause allergic and irritant contact dermatitis in humans
(Berthelot and Zirwas 2006; Jin et al. 2025; Verma et al. 2011).

Exposure of male rats to chloroxylenol resulted in testicular effects (e.g., altered
histopathology) and reductions in testosterone and estradiol levels (EI-Naggar et
al. 2022).

Chloroxylenol altered expression of genes involved in reproduction, cell
growth/proliferation, amino acid metabolism, cellular stress response DNA repair,
hormone metabolism, and blood coagulation/hemostasis in early-life stages of
rainbow trout (Amekor et al. 2025; Capkin et al. 2017).

In developing zebrafish models, chloroxylenol delayed embryonic development,
reduced hatching and survival rates, induced ocular and other morphological
abnormalities (An et al. 2023; Man et al. 2025; Man et al. 2026; Sreevidya et al.
2018; Wu et al. 2026), and altered spinal neuron development and behavior
(Rerkamnuaychoke et al. 2025).

In bacteria, chloroxylenol promotes the conjugation transfer of antibiotic resistance
genes by multiple mechanisms (Guo et al. 2022).
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