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Memorandum 

To:  Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From:  Christina L. Burnett, MSES, Senior Scientific Writer/Analyst, CIR 
Date:  May 10, 2024 
Subject: Re-Review of the Safety Assessment of Butoxyethanol 
 
The Expert Panel for Cosmetic Ingredient Safety (Panel) first published a review of the safety of Butoxyethanol in 1996.  The 
Panel concluded “Butoxyethanol is safe in hair and nail products at concentrations up to 10.0%.”  (The original review is 
included in this report package as originalreport_Butoxyethanol_062024).  In 2002, the Panel considered a re-review of this 
report for the first time and reaffirmed the 1996 conclusion, as published in 2005 (rereview2005_Butoxyethanol_062024).   
 
Because it has been at least 15 years since the previous rereview was published, in accordance with Cosmetic Ingredient 
Review (CIR) Procedures, the Panel should consider whether the safety assessment of Butoxyethanol should be re-opened.  In 
April 2024, an extensive search of the world’s literature was performed for studies dated 2000 forward.  Many new studies 
have been identified in the published literature.  A historical overview, comparison of original and new use data, and the 
search strategy used are enclosed herein (newdata_Butoxyethanol_062024).   
 
It should be noted that at the time the original report was written, no restrictions for Butoxyethanol for use in cosmetic 
products were in effect in Europe; however, European regulations regarding cosmetic ingredients now categorize 
Butoxyethanol in Annex III, the list of substances which cosmetic products must not contain except subject to the restrictions 
laid down.  Butoxyethanol may only be used as a solvent in oxidative hair dye products at up to 4.0% and as a solvent in non-
oxidative hair dye products at up to 2.0%, and must not be used in aerosol dispensers (sprays).   
 
Also included for your review is a table of current and historical use data (usetable_Butoxyethanol_062024).  Use of 
Butoxyethanol since the initial re-review was performed has decreased.  In 2001, Butoxyethanol was reported to be used in 
110 cosmetic formulations, with the majority of uses reported in hair dyes and colors.  The Council’s 2001 survey reported a 
maximum concentration of use range of 3-50%, with the highest concentration of 50% reported in nail polish and enamel 
removers.  No concentrations of use were reported for hair dye formulations.  According to 2023 FDA VCRP data, 
Butoxyethanol was reported to be used in 3 hair dye formulations.  No concentrations of use were reported in the Council’s 
2020 survey. 
 
If upon review of the new studies and updated use data the Panel determines that the Butoxyethanol safety assessment should 
be re-opened for review, a Draft Amended Report will be presented at an upcoming meeting. 
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Re-Review  - Butoxyethanol - History and New Data 
Christina Burnett – June 2024 Panel Meeting 

 
Ingredient (1) Citation Conclusion Use - New Data 

 
Use – 2005 RR 
 

Notes 

Butoxyethanol 1996 JACT 15(6): 462-526 
 
 
 
 
 
 
2005 IJT 24 (Suppl 1): 18-20 

On the basis of the animal and 
clinical data included in this report, 
the Expert Panel concludes that 
Butoxyethanol is safe in hair and 
nail products at concentrations up to 
10.0%. 
 
conclusion reaffirmed 

frequency of use (2023): 3 
conc of use (2020):  NR 
 

frequency of use (2001): 110 
conc of use (YYYY): 3 - 50% 
 

Even though use concentrations in the re-review were reported above 
the concentration limit stated in the original report, the Panel 
concluded that the increased use concentration in the nail polish and 
enamel remover was of little concern because the nail plate is made 
up of dead tissues, and, thus, the amount of absorption through the 
nail would be negligible.   
 
Use has decreased dramatically since the first re-review.  Only 3 uses 
in hair dyes with no concentrations of use reported. 

 
 

NOTABLE NEW DATA  
Publication Study Type Results – Brief Overview Different from Existing 

Data? 
Scientific Committee on Consumer Products (SCCP).  2007. Opinion on 
Ethylene Glycol Monobutyl Ether (EGBE). Butoxyethanol (INCI). 
SCCP/1045/06.  
 

Opinion with supporting 
data 

SCCP concluded that Butoxyethanol as a solvent at a concentration up to 4.0% in 
oxidative hair dye formulations and up to 2.0% in non-oxidative hair dye 
formulations, does not pose a risk to the health of the consumer.  The opinion relates 
to direct application to the hair/scalp.  It does not include any other cosmetic 
exposure, such as exposure to other types of cosmetics or possible aerosol/spray 
products. 

No European Commission 
opinions in original report or 
in the re-review 

EUR-Lex.  Commission Regulation (EU) 1223/2009 of the European 
Parliament and of the Council of 30 November 2009 on cosmetic products. 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02009R1223-
20190813  

Regulation Butoxyethanol is listed on Annex III in the EU, restrictions are use only as a solvent 
in oxidative hair dye products at up to 4.0%, a solvent in non-oxidative hair dye 
products at up to 2.0%, and not to be used in aerosol dispensers (sprays). 

No restrictions listed in 
original report or in the re-
review. 

DERMAL ABSORPTION 
ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol  

Dermal Absorption - In 
Vitro 

An in vitro study examined the skin penetration of undiluted Butoxyethanol 
through human epidermis and established an average rate of penetration of 
0.20mg/cm2/h. 

Original report included in 
vitro and animal data on 
dermal absorption via dermal 
application. Traynor MJ, Wikinson SC, and Williams FM. 2007.  The influence of water 

mixtures on the dermal absorption of glycol ethers. Toxicol Appl Pharmacol. 
218(2):128-34. 

In a study that assessed the influence of water mixtures on the dermal absorption 
of radiolabeled Butoxyethanol (0.9 mg/ml to 810 mg/ml in aq. solution and 900 
mg/ml neat) in vitro through human skin, rat skin, and a synthetic membrane, 
Butoxyethanol penetrated human skin up to 6-fold more rapidly from aqueous 
solution (50%, 450 mg/ml) than from the neat solvent. There was a corresponding 
increase in apparent permeability coefficient as Butoxyethanol concentration in 
water decreased. The maximum penetration rate of water also increased in the 
presence of Butoxyethanol. Absorption through a synthetic membrane obeyed 
Fick's Law and absorption through rat skin showed a similar profile to human skin 
but with a lesser effect.  

Traynor MJ, Wikinson SC, and Williams FM. 2007.  The influence of water 
mixtures on the dermal absorption of glycol ethers. Toxicol Appl Pharmacol. 
218(2):128-34. 

 In a study that assessed the influence of water mixtures on the dermal absorption 
of radiolabeled Butoxyethanol (0.9 mg/ml to 810 mg/ml in aq. solution and 900 
mg/ml neat) in vitro through human skin, rat skin, and a synthetic membrane, 
Butoxyethanol penetrated human skin up to 6-fold more rapidly from aqueous 
solution (50%, 450 mg/ml) than from the neat solvent. There was a corresponding 
increase in apparent permeability coefficient as Butoxyethanol concentration in 
water decreased. The maximum penetration rate of water also increased in the 
presence of Butoxyethanol. Absorption through a synthetic membrane obeyed 
Fick's Law and absorption through rat skin showed a similar profile to human skin 
but with a lesser effect.  
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NOTABLE NEW DATA  
Publication Study Type Results – Brief Overview Different from Existing 

Data? 
Lockley DJ, Howes, D, Williams FM. 2004. Percutaneous penetration and 
metabolism of 2-butoxyethanol. Arch Toxicol. 78(11):617-628. 

Dermal Absorption -In 
Vitro and Animal 

In a comparison of in vivo and in vitro skin absorption of Butoxyethanol using 
similar application regimes, the potential of skin to metabolize this chemical prior 
to entering the systemic blood circulation was analyzed. Following topical 
application of undiluted radiolabeled Butoxyethanol to occluded rat skin in vivo, 
28% of the dose was absorbed after 24 h. The major routes of excretion included 
the urine (19%), expiration as carbon dioxide (6%) and feces (0.4%): little of the 
dose remained in the carcass (1.3%). Free Butoxyethanol (0.5%), butoxyacetic 
acid (8%), glucuronide conjugate (3%), sulfate conjugates (0.7%) and ethylene 
glycol (0.6%) were detected in urine. Permeation rates of Butoxyethanol through 
unoccluded rat dermatomed skin (16%) were greater than rat whole skin (8%), 
while absorption through human dermatomed skin (4%) was lower than the rat. 
Absorption of undiluted Butoxyethanol through occluded rat dermatomed skin in 
vitro (18%) most accurately predicted absorption through rat skin in vivo. 
However, Butoxyethanol absorption (23%) was enhanced by application in 
methanol. Distribution analysis and microautoradiography demonstrated the lack 
of Butoxyethanol accumulation within the skin in vitro or in vivo. This was 
reflected in the absence of first pass metabolism of Butoxyethanol during 
percutaneous penetration through viable human or rat skin in vitro or rat skin in 
vivo, despite rat skin cytosol having the potential to metabolize Butoxyethanol.  

Original report included in 
vitro and animal data on 
dermal absorption via dermal 
application. 

Jones K, Cocker J, Dodd LJ, and Fraser I. 2003. Factors affecting the extent of 
dermal absorption of solvent vapours: A human volunteer study. Ann Occup 
Hyg. 47(2):145-150. 

Dermal Absorption - 
Human 
 

4 volunteers were exposed to Butoxyethanol vapors on 9 occasions.  For 8/9 
exposures, volunteers wore air-fed half masks to supply clean air.  Study 
investigated influence of temperature, humidity, and clothing on dermal 
absorption of vapors.  Absorption was measured through urinalysis for 2-
butoxyacetic acid.  Urinalysis results showed that “baseline” (25°C, 40% relative 
humidity, shorts and T-shirt) dermal absorption of Butoxyethanol vapor was 11% 
of the total absorbed dose.   Higher temperature (30°C) and greater humidity 
(65%) increased dermal absorption.  Wearing whole-body overalls did not 
attenuate absorption.  By combining several factors together in the occupation 
scenario, dermal absorption of vapors was significantly increased with a mean of 
39% of the total absorbed dose. 

Original report included 
dermal absorption studies in 
human volunteers exposed to 
Butoxyethanol via exposure 
to vapors. 

Broding HC, van der Pol A, de Sterke J, et al. 2011. In vivo monitoring of 
epidermal absorption of hazardous substances by confocal Raman micro‐
spectroscopy. J Dtsch Dermatol Ges. 9(8):618-27. 

Butoxyethanol (> 99.4% pure) was applied undiluted, diluted in water (17%), or in 
ethanol (17%) on the skin of 3 healthy volunteers.  Confocal Raman micro-
spectroscopy measurements were done following application for 15 min and 3 h.  
The concentration of Butoxyethanol as a function of distance to the skin surface 
was calculated and further analyzed with regard to mass transport into the stratum 
corneum and the flux through the stratum corneum.  Butoxyethanol penetrated 
markedly faster when dissolved in water as compared to ethanol (after 15 min: 104 
µg/cm2 compared to 22.3 µg/cm2; after 3 h: 321 µg/cm2 compared to 23.3 µg/cm2). 
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NOTABLE NEW DATA  
Publication Study Type Results – Brief Overview Different from Existing 

Data? 
Jakasa I, Mohammadi N, Kruse J, et al. 2004. Percutaneous absorption of neat 
and aqueous solutions of 2-butoxyethanol in volunteers. Int Arch Occup 
Environ Health. 77:79-84. 

6 male volunteers were dermally exposed to 50%, 90% or neat w/w Butoxyethanol 
for 4 h on the arm over an area of 40 cm2.  Dermal absorption parameters were 
calculated from 24-h excretion of total butoxyacetic acid in urine and 
Butoxyethanol in blood. The dermal absorption of Butoxyethanol from aqueous 
solutions was markedly higher than that of neat Butoxyethanol. The time-weighted 
average dermal fluxes were calculated from the urine and blood data and 
expressed in mg/cm2/h. The dermal fluxes obtained from cumulative 24-h 
excretion of 2-butoxyacetic acid amounted to 1.34, 0.92, and 0.26 mg/cm2/h for 
50%, 90% and neat Butoxyethanol, respectively. The dermal fluxes calculated 
from the Butoxyethanol blood data amounted to 0.92 and 0.74 mg/cm2/h for 50% 
and 90% Butoxyethanol, respectively. The permeation rates into the blood reached 
a plateau between 60 and 120 min after the start of exposure, indicating 
achievement of steady-state permeation. The apparent permeability coefficient 
K(p), was 1.75x10-3 and 0.88x10-3 cm/h for 50% and 90% Butoxyethanol, 
respectively. 

 

Lockley DJ, Howes, D, Williams FM. 2004. Percutaneous penetration and 
metabolism of 2-butoxyethanol. Arch Toxicol. 78(11):617-628. 

In a comparison of in vivo and in vitro skin absorption of Butoxyethanol using 
similar application regimes, the potential of skin to metabolize this chemical prior 
to entering the systemic blood circulation was analyzed. Following topical 
application of undiluted radiolabeled Butoxyethanol to occluded rat skin in vivo, 
28% of the dose was absorbed after 24 h. The major routes of excretion included 
the urine (19%), expiration as carbon dioxide (6%) and feces (0.4%): little of the 
dose remained in the carcass (1.3%). Free Butoxyethanol (0.5%), butoxyacetic 
acid (8%), glucuronide conjugate (3%), sulfate conjugates (0.7%) and ethylene 
glycol (0.6%) were detected in urine. Permeation rates of Butoxyethanol through 
unoccluded rat dermatomed skin (16%) were greater than rat whole skin (8%), 
while absorption through human dermatomed skin (4%) was lower than the rat. 
Absorption of undiluted Butoxyethanol through occluded rat dermatomed skin in 
vitro (18%) most accurately predicted absorption through rat skin in vivo. 
However, Butoxyethanol absorption (23%) was enhanced by application in 
methanol. Distribution analysis and microautoradiography demonstrated the lack 
of Butoxyethanol accumulation within the skin in vitro or in vivo. This was 
reflected in the absence of first pass metabolism of Butoxyethanol during 
percutaneous penetration through viable human or rat skin in vitro or rat skin in 
vivo, despite rat skin cytosol having the potential to metabolize Butoxyethanol.  

ABSORPTION, DISTRIBUTION, METABOLISM, AND EXCRETION 
Korinth G, Jakasa I, Wellner T, et al. 2007. Percutaneous absorption and 
metabolism of 2-Butoxyethanol in human volunteers: A microdialysis study. 
Toxicol Lett. 170(2):97-103. 

Dermal Absorption/ADME 
(Metabolism), human 

Four male volunteers were dermally exposed twice to 90% and 50% aqueous 
solutions (v/v) of Butoxyethanol for 4.5 h. The concentration of Butoxyethanol 
was measured in dialysate samples collected at 30 min-intervals throughout 
exposure. The systemic absorption was estimated from the concentration of the 
main metabolite of Butoxyethanol, free butoxyacetic acid in urine. A pseudo 
steady-state percutaneous absorption was reached approximately at 2 h of 
exposure for both Butoxyethanol concentrations. The maximum dermal flux of 
50% Butoxyethanol was higher than that of 90% Butoxyethanol (2.8, 1.9 
mg/cm2/h, respectively). The more diluted Butoxyethanol solution showed shorter 
lag time: 25 min versus 39 min. The amount of butoxyacetic acid was determined 
in the pooled dialysate samples collected at 4 and 4.5h. The dermal metabolism 
seems to be low, the butoxyacetic acid amount ranged from 0.03 to 1.9% of the 
Butoxyethanol in the same dialysate. 

Original report has data on 
dermal 
absorption/metabolism in 
human volunteers. 
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NOTABLE NEW DATA  
Publication Study Type Results – Brief Overview Different from Existing 

Data? 
Deisinger PJ and Boatman RJ. 2004. In vivo metabolism and kinetics of 
ethylene glycol monobutyl ether and its metabolites, 2-butoxyacetaldehyde 
and 2-butoxyacetic acid, as measured in blood, liver and forestomach of mice. 
Xenobiotica. 34(7):675-85. 

ADME – Oral, Animal Male and female mice received an oral dose of Butoxyethanol (600 mg/kg), and 
tissues were collected at 5, 15, 45 and 90 min following the dose. The tissues were 
processed for determination of Butoxyethanol, 2-butoxyacetaldehyde and 2-
butoxyacetic acid by gas chromatography-mass spectrometry. 2-
Butoxyacetaldehyde was detected at low concentrations in all tissues sampled and 
at all time points following Butoxyethanol administration (about 0.3-33 µM). 2-
Butoxyacetaldehyde concentrations were highest in the initial samples (5 min) in 
all tissues and declined from that point.  

Oral animal ADME data 
available in the original 
report. 
 

 

Traynor MJ, Wilkinson SC, Williams FM. 2008. Metabolism of butoxyethanol 
in excised human skin in vitro. Toxicol Lett. 177(3):151-5. 

ADME – Dermal, in vitro Sections of previously frozen, full-thickness excised human skin samples were 
placed on transwell supports and placed with the underside of the skin in contact 
with receptor fluid. The skin surface was dosed with 115.2 mg of neat 
Butoxyethanol and the absorption and metabolism of Butoxyethanol to 
butoxyacetic acid was monitored over time. In total 64.94±0.04 mg of 
Butoxyethanol or its metabolites were removed from the surface of the skin at 24 
h, representing the equivalent of 56% of the applied dose, the equivalent of 17.5% 
of the applied dose was recovered from the receiver fluid, 3% from within the skin 
and the remaining 23.5% of the dose was lost to the atmosphere through 
evaporation. After 24 h, a total of 31.5 µg of butoxyacetic acid had been produced 
representing approximately 0.03% of the applied dose. Therefore approximately 
0.16% (31.5 µg as a percentage of the total amount of butoxyethanol reaching the 
receiver fluid (20.17 mg) of the absorbed butoxyethanol was metabolized to 
butoxyacetic acid during its passage through the skin. 

No dermal animal ADME 
data available in the original 
report, but there was 
adequate data from dermal 
absorption and other routes 
for ADME. 

Kezic S, Meuling WJA, and Jakasa I. 2004. Freee and total urinary 2-
butoxyacetic acid following dermal and inhalation exposure to 2-
butoxyethanol in human volunteers. Int Arch Occup Environ Health. 
77(8):580-6. 

ADME - 
Dermal/Inhalation, Human 

Six male volunteers were dermally exposed for 4 h to 50% aq. Butoxyethanol on 
the arm and another 6 male volunteers were exposed via inhalation by mouth to 93 
mg/m3 Butoxyethanol for 30 min.  Butoxyethanol in blood and total and free 2-
butoxyacetic acid in the urine were measured.  After dermal exposure, 147.1 and 
346 mg of free and total 2-butoxyacetic acid, respectively, were excreted in the 
urine at up to 48 h after exposure.  The proportion of conjugated 2-butoxyacetic 
acid in single urine samples increased after dermal exposure from 45% in the first 
collection period to 92% after 48 h. The elimination half-life of total 2-
butoxyacetic acid following dermal exposure was longer than that of free 
butoxyacetic acid (5.1 h and 3.8 h, respectively).  After inhalation exposure, the 
24-h cumulative excretion of free and total 2-butoxyacetic acid in urine was 5.5 
and 12.8 mg, respectively.  The interindividual variation in the cumulative 
excreted amount after inhalation exposure was higher (49%) for free 2-
butoxyacetic acid than for total 2-butoxyacetic acid (31%).  

No dermal animal ADME 
data available in the original 
report, but there was 
adequate data from dermal 
absorption and other routes 
for ADME. 

TOXICOLOGICAL STUDIES 
ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol  

Acute Toxicity - Dermal The LD50 following dermal application of Butoxyethanol in rats was > 2000 
mg/kg.  In rabbits, the LD50 ranged from 435 - > 2000 mg/kg.  In guinea pigs, no 
deaths were observed at 2000 mg/kg following a dermal application of 
Butoxyethanol. 

A range of dermal LD50 
values in several species 
were reported in the original 
report. 

ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol  

Acute Toxicity - Oral In acute oral toxicity testing via oral gavage, the LD50 following exposure to 
Butoxyethanol in mice was 1519 mg/kg (fasted) or 2005 mg/kg (non-fasted).  In 
rat oral gavage studies, the LD50 values ranged from 615-1900 mg/kg.  All rabbits 
(n=3) died when dosed with 695 mg/kg via oral gavage.  A single Beagle dog 
survived after received a dose of 695 mg/kg Butoxyethanol via oral gavage. 

A range of oral LD50 values 
in several species were 
reported in the original 
report. 

ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol  

Acute Toxicity - Inhalation The LC50 following inhalation exposure to Butoxyethanol in rats ranged from 2.56 
- > 29 mg/l.  Butoxyethanol had “low acute toxicity” in inhalation studies with 
guinea pigs and dogs at ~ 2.0 mg/l following 7 h exposures; however, rabbits had 
an LC50 lower than 2.0 mg/l. 

A range of inhalation LC50 
values in several species 
were reported in the original 
report. 
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NOTABLE NEW DATA  
Publication Study Type Results – Brief Overview Different from Existing 

Data? 
Kelsey JR, Otter R, Rogers E, Salthammer T. 2023. The acute vapour 
inhalation toxicity of 2-butoxyethanol.  Points considered when designing and 
conducting a study in Guinea pigs and evaluating existing inhalation toxicity 
data on low volatility solvents.  Regul Toxicol Pharmacol. 144:105492. 

Guinea pigs (6 male and 6 female) showed no adverse effects when exposed nose-
only for 4 h to 2.3 mg/l Butoxyethanol vapor (the maximum attainable 
concentration).  The LC50 was > 2.3 mg/l. 

Several mouse and rat 
studies in original report.  
One guinea pig study had 
50% mortality reported for 
1300 ppm Butoxyethanol. 

ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol  

Repeated Dose Toxicity - 
Oral 

In a 6-wk oral gavage study in rats, the no-observable-adverse-effect level 
(NOAEL) was less than 222 mg/kg/d (minimum dose tested).  Significant toxicity 
was observed in the high dose group of 885 mg/kg.  All dose groups had changes 
to red blood cells.  The low dose group had equivocal changes in the kidney. 
Splenic congestion and stomach hyperkeratosis observed at all doses although 
some effects may have been due to dosing method. Liver anisokaryosis also 
observed in the low dose group. 

Original report included 
short-term and subchronic 
oral studies, including NTP 
results for studies in mice 
and rats. 

ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol  

Repeated Dose Toxicity - 
Inhalation 

In screening studies with 537 ppm Butoxyethanol for 15 d, a no-observable-
adverse-effect concentration (NOAEC) could not be established following 
exposure to mice, rats, rabbits, and cats; however, the NOAEC was determined to 
be 537 ppm in guinea pigs.    Adverse effects aside from death included liver 
adiposis (in the cat); lung edema, anemic liver, and deep blue-purple kidneys 
(rabbits); hematuria, anemic and adipose liver, and edematous soft tissue of the 
lung (rats); and general anemia, deep blue concrement in urinary bladder, adipose 
liver, and discolored liver and lung (mice). In a 90-d inhalation study in rats, a 
NOAEC could not be established following exposure to Butoxyethanol.  Only 
adverse effects observed was an increase in erythrocyte osmotic fragility and an 
increase in relative kidney to bw ratio, but not the absolute weight ratio.   

Original report included 
short-term and subchronic 
inhalation studies, including 
NTP results for studies in 
mice and rats.   

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY 
ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol  

Developmental and 
Reproductive Toxicity 

In an oral multigeneration study of 720, 1340, or 2050 mg/kg bw/d in mice, effects 
were seen on fertility only at doses which were severely toxic to the animals (1340 
and 2050 mg/kg bw/d). An NOAEL of 720 mg/kg bw/d can be identified for 
fertility effects. Marginal pup weight reductions at this dose were not repeated in 
the second generation and therefore not regarded as a significant finding. 

Several developmental and 
reproductive studies were 
included in the original 
report, including results for 
NTP studies in mice and rats. 

GENOTOXICITY 
Park J, Kamendulis LM, Klaunig JE. 2002. Mechanisms of 2-butoxyethanol 
carcinogenicity: Studies on Syrian hamster embryo (SHE) cell transformation. 
Toxicol Sci. 68(1): 43-50. 

Genotoxicity - In Vitro Syrian hamster embryo (SHE) cells were treated with either Butoxyethanol (0.5-
20 mM), 2-butoxyacetic acid (0.5-20 mM), or ferrous sulfate (0.5-75 µg/ml) for 7 
d. Butoxyethanol and 2-butoxyacetic acid did not induce cellular transformation. 
In contrast, treatment with ferrous sulfate (2.5 and 5.0 µg/ml) increased 
morphological transformation. Cotreatment of ferrous sulfate with the antioxidants 
α-tocopherol (vitamin E) or (-)-epigallocatechin-3-gallate (EGCG) prevented 
ferrous sulfate-induced transformation, suggesting the involvement of oxidative 
stress in SHE cell transformation. The level of oxidative DNA damage (OH8dG) 
increased following ferrous sulfate treatment in SHE cells; additionally, using 
single cell gel electrophoresis (comet assay), ferrous sulfate treatment produced an 
increase in DNA damage. Both DNA lesions were decreased by cotreatment of 
ferrous sulfate with antioxidants. 

Numerous in vitro studies in 
the original report indicated 
Butoxyethanol was not 
genotoxic. 

ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol  

Genotoxicity - In Vivo 
Animal 

Genotoxicity to Butoxyethanol was not observed in in vivo micronucleus 
induction tests performed with male mice at dose levels up to those causing 
lethality. The mice were injected intraperitoneally 3 times at 24 h intervals with 
Butoxyethanol dissolved in phosphate-buffered saline at dose levels of up to 
450.00 mg/kg bw/d. 

Numerous in vitro studies in 
the original report indicated 
Butoxyethanol was not 
genotoxic.  No in vivo 
studies were included. 
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NOTABLE NEW DATA  
Publication Study Type Results – Brief Overview Different from Existing 

Data? 
Corthals SM, Kamendulis LM, and Klaunig JE. 2006. Mechanisms of 2-
butoxyethanol-induced hemangiosarcomas. Toxicol Sci.92(2):378-386. 

Genotoxicity/Hemolytic 
Effects - In Vitro 
 

In a comet assay, Butoxyethanol and its metabolites, 2-butoxyacetaldehyde and 2-
butoxyacetic acid, were tested to evaluate damage to mouse endothelial cell. No 
increase in DNA damage was observed following Butoxyethanol (1-10 mM), 2-
butoxyacetaldehyde (0.1-1.0 mM), or 2-butoxyacetic acid (1-10 mM) in 
endothelial cells after 2, 4, or 24 h of exposure. Additional studies examined the 
involvement of hemolysis and macrophage activation in Butoxyethanol 
carcinogenesis. DNA damage was produced by hemolyzed red blood cells, ferrous 
sulfate, and hydrogen peroxide in endothelial cells. Hemolyzed red blood cells 
also activated macrophages, as evidenced by increased tumor necrosis factor 
(TNF)-α, while neither Butoxyethanol or butoxyacetic acid increased TNF-αfrom 
macrophages. The effect of activated macrophages on endothelial cell DNA 
damage and DNA synthesis was also studied. Coculture of endothelial cells with 
activated macrophages increased endothelial cell DNA damage after 4 or 24 h and 
increased endothelial cell DNA synthesis after 24 h. These data demonstrate that 
Butoxyethanol and related metabolites do not directly cause DNA damage. 
Supportive evidence also demonstrated that damaged red blood cells, iron, and/or 
products from macrophage activation (possibly reactive oxygen species) produce 
DNA damage in endothelial cells and that activated macrophages stimulate 
endothelial cell proliferation. 

Genotoxicity data in original 
report were negative.  
Hemolytic effects were 
described following exposure 
to Butoxyethanol in animals 
and humans. 

Kenyon MO, Coffing SL, Ackerman JI, et al. 2015. Compensatory 
erythropoiesis has no impact on the outcome of the in vivo Pig-a mutation 
assay in rats following treatment with the haemolytic agent 2-butoxyethanol. 
Mutagenesis. 30(3):325-34. 

Genotoxicity/Hemolytic 
Effects - Animal 

Rats were dosed by oral gavage with Butoxyethanol (0 to 450 mg/kg).  Rats were 
tested using both single administration and 28-d treatment regimens. Hematology 
parameters were assessed at minimum within the first 24 h of treatment and 8 d 
after the final administration. Pig-a mutant frequencies were assessed on days 15 
and ~30 for both treatment protocols and also on days 43 and 57 for the 28-d 
protocol. Even at doses of Butoxyethanol that induced marked intravascular lysis 
and strong compensatory erythropoiesis, the average Pig-a mutant phenotype red 
blood cell and reticulocyte frequencies were within the historical vehicle control 
distribution. Butoxyethanol therefore showed no evidence of in vivo mutagenicity 
in these studies. 

CARCINOGENICITY 
Park J, Kamendulis LM, Klaunig JE. 2002. Effects of 2-butoxyethanol on 
hepatic oxidative damage. Toxicol Lett. 126(1):19-29. 

Carcinogenicity - 
Mechanism 
 

Butoxyethanol induced oxidative stress in the liver of male mice following 7-d 
treatment by gavage at dose up to 900 mg/kg. The study also examined whether 
Butoxyethanol (at 1 and 5 mM), 2-butoxyacetic acid, or iron (FeSO4) produced 
oxidative stress in mouse and rat hepatocytes. Oxidative stress was examined by 
measuring oxidative DNA damage (OH8dG), lipid peroxidation (MDA 
formation), and cellular vitamin E concentrations. Neither Butoxyethanol or 2-
butoxyacetic acid induced changes in the oxidative stress parameters examined in 
either rat or mouse hepatocytes. In contrast, iron produced a dose-related increase 
in OH8dG and MDA and a decrease in vitamin E levels following 24 h treatment. 
Mouse hepatocytes were more sensitive than rat hepatocytes to the oxidative 
damage induced by the iron. Iron-induced oxidative stress was not increased by 
co-treatment of iron with either Butoxyethanol or 2-butoxyacetic acid.  These 
results support the proposal that the induction of hepatic oxidative stress by 
Butoxyethanol in vivo occurs secondary to induction of hemolysis and iron 
deposition in the liver rather than as a direct action of Butoxyethanol or 2-
butoxyacetic acid. 

Carcinogenicity results were 
reported in the original 
report.   
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Data? 
Klaunig JE and Kamendulis LM. 2005. Mode of action of butoxyethanol-
induced mouse liver hemangiosarcomas and hepatocellular carcinomas. 
Toxicol Lett. 156(1):107-15 

In an oral study of male mice and male rats treated daily with Butoxyethanol 5 
times/wk at doses of 0, 225, 450, and 900 mg/kg/d (mice) and 0, 225, 450 mg/kg/d 
(rats), respectively, an increase in hemolysis was observed in Butoxyethanol 
treated rats and mice in a dose-dependent manner.  In addition, an increase in the 
percent of iron stained Kupffer cells in the liver was observed following treatment 
with 450 and 900 mg/kg of Butoxyethanol in mice and 225 and 450 mg/kg of 
Butoxyethanol in rat. With the iron deposition, a biphasic increase in oxidative 
damage (OH8dG and malondialdehyde) was seen in mouse liver after treatment 
with Butoxyethanol. In contrast, no increase in oxidative damage was observed in 
the rat liver at any of the doses examined. Concomitant with the increase in 
oxidative damage, Vitamin E levels were similarly reduced by Butoxyethanol in 
both mice and rat liver. However, the basal level of vitamin E in rat liver was 2.5-
fold greater than in mouse liver. A biphasic induction of DNA synthesis was seen 
following Butoxyethanol in the mouse. In mouse liver, increased DNA synthesis 
was observed in hepatocytes at 90 d and in endothelial cells at 7 and 14 d at all 
doses. No change in DNA synthesis was seen in Butoxyethanol treated rat liver. 
No apparent differences in apoptosis and mitosis in the liver were observed in 
mouse and rat liver between Butoxyethanol treatment groups and untreated 
controls. 

Gift JS. 2005. U.S. EPA’s IRIS assessment of 2-butoxyethanol: The 
relationship of noncancer to cancer effects.  Toxicol Lett.  156(1):163-78. 

Carcinogenicity Review and discussion of carcinogenicity data; EPA’s IRIS determination was that 
human carcinogenicity of Butoxyethanol could not be determined. 

Carcinogenicity results were 
reported in the original 
report.  The Panel also 
reviewed the results of the 
NTP studies during the first 
RR and discussed the 
findings.  The Panel noted 
the results were not relevant 
to man for the following 
reasons:  
(1) Pheochromocytomas 
observed in one rodent 
species were within the 
historical control range. (2) 
Liver cancer observed in a 
male rat was thought to have 
been due to hemolysis [it has 
been shown that rodent red 
blood cells are very sensitive 
to hemolysis by 
Butoxyethanol, and that this 
effect was due to iron 
overload]. 
(3) An increased incidence of 
forestomach cancers was 
observed 
in female mice after 
inhalation exposure. The 
forestomach is not a relevant 
organ for evaluation, and this 
effect was thought to have 
been due to irritation, but not 
genotoxicity. 

International Agency for Research on Cancer (IARC). 2006.  Formaldehyde, 
2-butoxyethanol and 1-tert-butoxypropan-2-ol. Volume 88.  Lyon, France 

Overall, IARC determined that Butoxyethanol is not classifiable as to its 
carcinogenicity to humans (Group 3). In the evaluation, there was inadequate 
evidence in and limited evidence in experimental animals for carcinogenicity of 
Butoxyethanol. 

Cogliano VJ, Grosse Y, Baan RA, et al. 2005. Meeting Report: Summary of 
IARC Monographs on formaldehyde, 2-butoxyethanol, and 1-tert-butoxy-2-
propanol. Environ Health Perspect. 113(9):1205-8. 

Review and discussion of the results of the findings from the IARC monograph on 
Butoxyethanol, formaldehyde, and 1-tert-butoxy-2-propanol. 

Laifenfeld D, Gilchrist A, Drubin D, et al. 2010.  The role of hypoxia in 2-
butoxyethanol-induced hemangiosarcoma.  Toxicol Sci. 113(1):254-66. 

Gene expression data from bone marrow, liver, and spleen of mice exposed to a 
single dose (4 h) or 7 daily doses of 900 mg/kg Butoxyethanol in deionized water 
were used to develop a mechanistic model of hemangiosarcoma. The resulting 
mechanistic model confirms previous work proposing that Butoxyethanol induces 
macrophage activation and inflammation in the liver. In addition, the model 
supports local tissue hypoxia in the liver and spleen, coupled with increased 
erythropoietin signaling and erythropoiesis in the spleen and bone marrow, and 
suppression of mechanisms that contribute to genomic stability, events that could 
be contributing factors to hemangiosarcoma formation. Finally, an 
immunohistochemistry method demonstrated that tissue hypoxia was present in 
the spleen and bone marrow.  

Distributed for Comment Only -- Do Not Cite or Quote



NOTABLE NEW DATA  
Publication Study Type Results – Brief Overview Different from Existing 

Data? 
OTHER RELEVANT STUDIES 

Ezov N, Levin-Harrus T, Mittelman M, et al. 2002. A chemically induced rat 
model of hemolysis with disseminated thrombosis. Cardiovasc Toxicol. 
2(3):181-94. 

Other Relevant Effects - 
Hemolytic 

Male and female rats were exposed orally to single daily doses of Butoxyethanol 
at 250 mg/kg bw for 2, 3, or 4 d. The rats were examined for hemolysis and 
histopathological evidence of disseminated thrombosis on days 2, 3, 4, and 29 (the 
latter in an additional group that was dosed for 4 d).  Time-course Butoxyethanol-
related erythrocytic changes were statistically significant in both sexes. Evidence 
of thrombosis and infarction was seen mainly in females dosed more than once 
with widespread thrombotic crisis after 2 or 3 dosing, likely explicable by the 
more significant morphological changes in erythrocytes and hemolysis observed in 
this gender. Thrombosis and infarction in the heart, brain, lungs, eyes, and bones 
were observed. 

Hemolytic effects were 
described following exposure 
to Butoxyethanol in animals 
and humans in several 
studies. 

Koshkaryev A, Barshtein G, Nyska A, et al. 2003. 2-Butoxyethanol enhances 
the adherence of red blood cells. Arch Toxicol. 77(8):465-469. 

Same study protocol as above.  In male and female rats exposed orally to single 
daily doses of Butoxyethanol at 250 mg/kg bw for 2, 3, or 4 d, blood was taken 
before rats were killed on days 2,3,4, and 29 (the latter in an additional group that 
was dosed for 4 d).  The administration of Butoxyethanol did not affect red blood 
cells aggregability but markedly enhanced their adherence to extracellular matrix; 
such enhancement was correlated with adherence to cultured endothelial cells. Red 
blood cell/endothelial cell interaction has been shown to be a potent catalyst of 
vascular occlusion in hemolytic hemoglobinopathies; thus, the enhanced red blood 
cell adherence to endothelial cell is a likely mechanism by which thrombosis and 
organ infarct are induced in Butoxyethanol-treated rats. 

Lewis DA, Nyska A, Potti A, et al. 2006. Hemostatic activation in a 
chemically induced rat model of severe hemolysis and thrombosis. Thromb 
Res. 118(6):747-53. (abstract) 

Rats were exposed to 250 mg/kg/d Butoxyethanol for 4 d (route of administration 
information not available) and blood was collected to evaluate coagulation 
markers.  Erythrocytes dropped precipitously (8.0 to 1.8x106/µl in 48 h), and 
diffuse microvascular thrombosis developed in the heart, lungs, liver, bones and 
eyes. Prothrombin times, activated partial thromboplastin times, fibrinogen, and 
antithrombin-III were unchanged between treated and control rats, indicating that 
hemostasis is largely unperturbed. However, the thrombin-antithrombin III levels 
in the Butoxyethanol treated rats for all days were 3-7 times greater than the 
control rats. The plasma intercellular adhesion molecule-1 levels of Butoxyethanol 
treated animals were approximately twice that of the controls on days 2 and 3 and 
1.5 times the controls on day 4 (P < 0.05). 

Ramot Y, Lewis DA, Ortel TL, et al. 2007. Age and dose sensitivities in the 2-
butoxyethanol 344 rat model of hemolytic anemia and disseminated 
thrombosis. Exp Toxicol Pathol. 58(5):311-322. 
 
 

Age- and dose-related differences in sensitivity to Butoxyethanol were 
investigated in groups of five 6- and 12-week-old female F344 rats at 62.5, 125, or 
250 mg/kg/d of Butoxyethanol via oral gavage for up to 4 d. The maximum 
hemolytic response, resulting in decreased erythrocyte count and higher mean cell 
volume occurred in the 12-wk-old rats treated with the 250 mg/kg/d dose of 
Butoxyethanol. The highest increase in intracellular adhesion molecule-1 levels 
occurred in the 12-wk-old rats treated with 125 and 250 mg/kg Butoxyethanol. No 
intravascular thrombi were noted in the 6-wk-old Butoxyethanol-treated animals. 
The majority of intravascular thrombi occurred in the 12-wk-old rats treated with 
250 mg/kg Butoxyethanol.  

Shabat S, Nyska A, Long PH, et al. 2004. Osteonecrosis in a chemically 
induced rat model of human hemolytic disorders associated with thrombosis – 
A new model for avascular necrosis of bone. Calcif Tissue Int. 74(3):220-228. 

Other Relevant Effects -
Hemolytic/Osteopathic 

Male and female rats were given 4 daily doses of 250 mg Butoxyethanol/5 ml 
water/kg bw via oral gavage. Tail vertebrae were studied by histopathology and 
magnetic resonance imaging (MRI). Thrombosis and infarction were seen in both 
sexes, but females were more severely affected. Lesions were characterized by 
extensive medullary fat necrosis, granulomatous inflammation, fibroplasia, growth 
plate degeneration, and new woven bone formation adjacent to necrotic bone 
trabeculae. MRI mean and standard deviation tissue-density data for both sexes 
indicated a significant (P < or = 0.05) decrease following 4-d treatment and a 
significant increase (P < or = 0.05) following an additional 24 d without treatment. 

Hemolytic effects were 
described following exposure 
to Butoxyethanol in animals 
and humans in several 
studies.  No data on any 
osteopathic endpoints are 
present in the original report. 
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Data? 
Lewis DN, Nyska A, Johnson K, et al. 2005. 2-Butoxyethanol female-rat 
model of hemolysis and disseminated thrombosis: X-ray characterization of 
osteonecrosis and growth-plate suppression. Toxicol Pathol. 33(2): 272-282. 

Same study protocol as above. Female rats were given 0, 250, or 300 mg of 
Butoxyethanol/kg bw/d via gavage for 4 consecutive days. Rats were killed 2 h or 
26 d after the final treatment. The treated animals displayed a darkened purple-red 
discoloration on the distal tail. Histopathological evaluation, including 
phosphotungstic acid-hematoxylin staining of animals killed 2 h after the final 
treatment, revealed disseminated thrombosis and infarction in multiple organs, 
including bones. X-ray analysis found premature thinning of the growth plate 
occurred in the calcaneus, lumbar and coccygeal vertebrae, femur, and ilium of the 
treated animals. Areas of decreased radiographic densities were seen in the 
diaphysis of the femur of all treated animals. The bones were then examined 
histologically and showed a range of changes, including loss or damage to growth 
plates and necrosis of cortical bone. No thrombi were seen in the animals 
sacrificed at 30 d, but bone and growth plate changes consistent with prior 
ischemia were noted. 

Amir G, Goldfarb AW, Nyska M, et al. 2011. 2-Butoxythanol model of 
haemolysis and disseminated thrombosis in female rats: A preliminary study 
of the vascular mechanism of osteoarthritis in the temporomandicular joint. Br 
J Oral Maxillofac Surg. 49(1):21-5.  

In a study of 6 female rats given Butoxyethanol orally for 4 d and killed 26 d after 
the final dose, mandibular condyles showed histological and radiological features 
consistent with osteoarthritis in 3 of the 4 experimental rats and in neither of the 
control rats (n = 2). (Information from abstract; source will be obtained for more 
information if report is reopened.) 

Yoshizawa K, Kissling GE, Johnson JA, et al. Chemical-induced atrial 
thrombosis in NTP rodent studies. Toxciol Pathol. 33(5):517-532. 

Other Relevant Effects - 
Vascular/Cardiac 

Further discussion of the findings of the rodent NTP studies on 500 chemicals.  
One of 5 female rats that inhaled 500 ppm Butoxyethanol for 14 wk experienced 
left atrium thrombosis, hemolytic anemia, thrombocytosis, and systemic 
thrombosis. 

No data on any cardiac 
endpoints are present in the 
original report.  

Siesky AM, Kamendulis LM, and Klaunig JE. 2002. Hepatic effects of 2-
Butoxyethanol in rodents. Toxicol Sci. 70(2):252-60. 

Other Relevant Effects - 
Hepatotoxicity 

Male mice and male rats were treated with Butoxyethanol daily via gavage at 
doses of 0, 225, 450, and 900 mg/kg/d (mice) and 0, 225, and 450 mg/kg/d (rats), 
respectively, 5 times per wk. Following treatment for up to 90 d, DNA synthesis, 
oxidative damage, hematocrit, and iron deposition were measured in the livers. An 
increase in hemolysis was observed in Butoxyethanol-treated rats and mice in a 
dose-dependent manner. An increase in the percentage of iron-stained Kupffer 
cells was observed following treatment with 450 and 900 mg/kg in mice and 225 
and 450 mg/kg in rats. A biphasic increase in oxidative damage was seen in mouse 
liver after 7 and 90 d of treatment with Butoxyethanol, whereas no increases were 
observed in treated rat liver. Vitamin E levels were reduced by Butoxyethanol 
treatment in both mouse and rat livers; however, the basal level of vitamin E was 
approximately 2.5-fold higher in rat than in mouse liver. A similar biphasic 
induction of DNA synthesis was seen following in the mouse. In the mouse liver, 
increased DNA synthesis was observed in hepatocytes at 90 d and in endothelial 
cells at 7 and 14 d at all doses. No change in DNA synthesis was seen in 
Butoxyethanol-treated rat liver. No apparent differences in apoptosis and mitosis 
in the liver were observed in mouse and rat liver between 2-butoxyethanol 
treatment groups and untreated controls.  

Effects to the liver from 
exposure to Butoxyethanol 
are reported in several 
repeated dose studies. 

Regulska M, Pomeirny B, Basta-Kaim A, et al. 2010. Effects of ethylene 
glycol ethers on cell viability in the human neuroblastoma SH-SY5Y cell line. 
Phamacol Rep. 62(2):1243-9. 

Other Relevant Effects - 
Cytotoxicity 

In a study that investigated the effects of Butoxyethanol on cell viability and on 
the hydrogen peroxide-induced damage in the human neuroblastoma (SH-SY5Y) 
cells, Butoxyethanol alone did not affect lactate dehydrogenase (LDH) release and 
3-[4,5-dimethylthiazol-2-yl]2,5-diphenyl tetrazolium bromide (MTT) reduction, 
but concentration-dependently enhanced the cytotoxic effect of hydrogen 
peroxide. 

A cytotoxicity study is 
summarized in the original 
report. Butoxyethanol was 
considered cytotoxic. 
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Data? 
DERMAL IRRITATION AND SENSITIZATION 

ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol  

Dermal Irritation/ 
Sensitization 

Slight but persistent irritation was observed in rabbits that received dermal 
applications of undiluted Butoxyethanol (0.5 ml) under occlusion to an area of 6 
cm2.  No sensitization was observed in a guinea pig maximization test in which 
animals were induced with up to 25% Butoxyethanol and challenged with 25% 
Butoxyethanol.  Test patches were occluded. 

Irritation was not reported in 
3 out of 4 dermal irritation 
studies performed in rabbits.  
Butoxyethanol appears to 
have been undiluted in 2 of 
the negative studies.  HRIPT 
reported no sensitization at 
10% 

OCULAR IRRITATION 
ECHA dossier on 2- Butoxyethanol (CAS No. 111-76-2). 
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanl 
l 

Ocular Irritation Undiluted Butoxyethanol was an ocular irritant in hen’s eye test- chorioallantoic 
membrane assays and in ex vivo and in vivo rabbit tests. 

Original report included 
ocular studies that indicated 
Butoxyethanol is an ocular 
irritant. 

CLINICAL STUDIES 
McKinney PE, Palmer RB, Blackwell W, et al. 2000. Butoxyethanol ingestion 
with prolonged hyperchloremic metabolic acidosis treated with ethanol 
therapy. J Toxicol Clin Toxicol. 38(7):787-793. 

Case Report 
 

51- yr-old female ingested cleaner that contained Butoxyethanol. Patient 
developed prolonged hyperchloremic metabolic acidosis and mental status 
depression.  Patient recovered without apparent sequelae. Kinetics of 
Butoxyethanol metabolism described. 

Case studies on ingestion of 
Butoxyethanol were not 
described in the original 
report. 

Hung T, Dewitt CR, Martz W, et al. 2010. Fomepizole fails to prevent 
progression of acidosis in 2-butoxyethanol and ethanol coingestion. Clin 
Toxicol. 48:569-571. 

53-yr-old male patient accidentally co-ingested ethanol and 150-250 ml of pure 
Butoxyethanol.  Patient developed rapid obtundation, severe airway edema, 
hypotension, and prolonged acidosis.  Patient recovered without sequelae. 

OCCUPATIONAL EXPOSURE 
Hung P-C, Cheng S-F, Liou S-H, Tsai S-W. 2011. Biological monitoring of 
low-level 2-butoxyethanol exposure in decal transfer workers in bicycle 
manufacturing factories. Occup Environ Med. 68:777-782. 

Occupational 
Exposure/ADME 

In a 5-d work week, 31 decal transfer workers with direct contact (hands) with a 
dilute aqueous solution of Butoxyethanol were exposed to an average of 1.7 ppm 
of Butoxyethanol in the air.  Correlation of Butoxyethanol in the air and post-shift 
urinary 2-butoxyacetic acid (a Butoxyethanol metabolite) levels was poor.  Post-
shift total 2-butoxyacetic acid levels in urine on Monday and Friday (446.8 and 
619.4 mg/g creatinine, respectively) were around 223 and 310% of the American 
Conference of Governmental Industrial Hygienists (ACGIH) proposed Biological 
Exposure Index; 200 mg/g creatinine).  Higher levels of total 2-butoxyacetic acid 
were observed in the urine of subjects exposed to low-level 2-butoxyacetic acid in 
air, likely because of direct dermal contact. 

ADME and occupational 
exposure data are available 
in the original report. 

Laitinen JA, Koponen J, Kokkalainen J, and Kiviranta H. 2014. Firefighters’ 
exposure to perfluoroalkyl acids and 2-butoxyethanol present in firefighting 
foam. Toxicol Lett. 231:227-232. 

Firefighter exposure to ingredients in firefighting foam, including Butoxyethanol, 
was 
assessed by biomonitoring methods during 3 consecutive firefighting training 
sessions. 
The firefighters’ short-term exposure to Butoxyethanol was analyzed by urinalysis 
of 
2-butoxyacetic acid.  In 2 of the training sessions, the average urinary excretions 
of 2-butoxyacetic acid (1.4 mmol/mol creatinine) exceeded the reference limit of 
the occupationally unexposed population (0.5 mmol/mol creatinine).  In the third 
session, the average urinary excretion of 2-butoxyacetic acid was 0.8 mmol/mol 
creatinine. 

Distributed for Comment Only -- Do Not Cite or Quote

https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanol
https://chem.echa.europa.eu/100.003.550/overview?searchText=butoxyethanl


NOTABLE NEW DATA  
Publication Study Type Results – Brief Overview Different from Existing 

Data? 
Song S-H, Kang S-K, Choi W-J, et al. 2017. Reticulocytosis in screen-printing 
workers exposed to 2-butoxyethanol and 2-ethoxyethanol. Ann Occup Environ 
Med. 29:54 

Occupational Exposure Screening performed in 34 screen-printing workers exposed to Butoxyethanol and 
37 non-exposed clerical workers.  A Chi-square test showed the reticulocyte 
percentages and corrected reticulocyte counts to be significantly higher in the 
exposed group. T-tests showed a significant increase in white blood cell counts, 
reticulocyte percentages, and corrected reticulocyte count (i.e., reticulocyte index) 
in the exposed group, with p-values of 0.002, 0.004, and 0.002, respectively. 
Multivariate analysis showed the odds ratio for the corrected reticulocyte counts to 
be 16.30 for the exposed group, when compared with that of the control group. 

Data on occupational 
exposure are available in the 
original report. 

 
 
Search (from 2000 forward)  
PubMed 
(butoxyethanol) OR (111-76-2[EC/RN Number]) - 202 results, 60 relevant 
 
ECHA 
Entry for CAS # 111-76-2 resulted in finding a dossier for Butoxyethanol.  Pertinent data not found in the original report is summarized in the above table. 
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Frequency (2023/2001) and concentration (2020/2001) of use of Butoxyethanol according to likely duration and exposure and by product category 
 # of Uses Max Conc of Use (%) 
 20231 20012 20203 20012 
Totals* 3 110 NR 3-50 
summarized by likely duration and exposure**     

Duration of Use     
Leave-On NR 3 NR 3 
Rinse-Off 3 107 NR 50 
Diluted for (Bath) Use NR NR NR NR 
Exposure Type     
Eye Area NR NR NR 3 
Incidental Ingestion NR NR NR NR 
Incidental Inhalation-Spray NR 2a NR NR 
Incidental Inhalation-Powder NR NR NR NR 
Dermal Contact NR NR NR 3 
Deodorant (underarm) NR NR NR NR 
Hair - Non-Coloring NR 2 NR NR 
Hair-Coloring 3 107 NR NR 
Nail NR 1 NR 3-50 
Mucous Membrane NR NR NR NR 
Baby Products NR NR NR NR 
as reported by product category    
Eye Makeup Preparations     
Eye Shadow NR NR NR 3 
Hair Preparations (non-coloring)     
Tonics, Dressings, and Other Hair Grooming Aids NR 2 NR NR 
Hair Coloring Preparations     
Hair Dyes and Colors (all types requiring caution 
statements and patch tests) 

3 94 NR NR 

Hair Tints NR 3 NR NR 
Hair Shampoos (coloring) NR 8 NR NR 
Hair Bleaches NR 2 NR NR 
Makeup Preparations     
Blushers (all types) NR NR NR 3 
Manicuring Preparations (Nail)      
Nail Polish and Enamel NR 1 NR 3 
Nail Polish and Enamel Removers NR NR NR 50 
NR – not reported 
*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
**likely duration and exposure are derived based on product category (see Use Categorization https://www.cir-safety.org/cir-findings) 
a It is possible these products are sprays, but it is not specified whether the reported uses are sprays. 
 
 
  

REFERENCES 

1. U.S. Food and Drug Administration Center for Food Safety & Applied Nutrition (CFSAN). Voluntary Cosmetic Registration 
Program - Frequency of Use of Cosmetic Ingredients. 2023. 

2. Andersen FA (ed.). Annual Review of Cosmetic Ingredient Safety Assessments - 2002/2003. Butoxyethanol. Int J Toxicol. 
2005;24(Suppl 1):18-20. 

3. Personal Care Products Council. Concentration of Use by FDA Product Category: Butoxyethanol. 2020. 
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BUTOXYETHANOL
A safety assessment of Butoxyethanol was published in 1996

with the conclusion “safe in hair and nail products at concen-
trations up to 10.0%” (Andersen 1996). Studies available since
that safety assessment was completed, along with the updated
information regarding uses and use concentrations, were con-
sidered by the CIR Expert Panel. The Panel determined to not
reopen this safety assessment.
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TABLE 3
Historical and current cosmetic product uses and concentrations for Butoxyethanol

1984 use 2001 use 1984 concentrations 2001 concentrations
Product category (Andersen 1996) (FDA 2001) (Andersen 1996) (%) (CTFA 2001) (%)

Eye shadow — — — 3
Shampoos (noncoloring) 2 — ≤0.1–1
Hair tonics, dressings, etc. — 2 — —
Wave sets 1 — 1–5
Hair dyes and colors 90 94 1–10 —
Hair tints — 3 — —
Shampoos (coloring) — 8 — —
Hair bleaches 4 2 1–10 —
Blushers — — — 3
Nail polish and enamel — 1 — 3
Nail polish and enamel removers 1 — 5–10 50

Total uses/ranges for Butoxyethanol 121 110 ≤0.1–10 3–50

The Panel noted that the in vitro hematotoxicity study by
Ruchaud et al. (1992), cited in the published Final Report, has
been retracted and agreed that the deletion of this reference
would have no substantive effect on this safety assessment.

The CIR Expert Panel discussion focused on the question-
able evidence of carcinogenicity (in rats and mice) in a 2-year
inhalation carcinogenicity study on Butoxyethanol that was pub-
lished by the NTP in 2000. The conclusions for rats and mice
were as follows: no evidence of carcinogenic activity in male
rats; equivocal evidence of carcinogenic activity in female rats,
based on increased combined incidences of benign or malignant
pheochromocytoma (mainly benign) of the adrenal medulla;
some evidence of carcinogenic activity in male mice, based on
increased incidences of hemangiosarcoma of the liver; marginal
increase in incidences of forestomach squamous cell papilloma
and increase in incidences of hepatocellular carcinoma may have
been exposure related; and some evidence of carcinogenic activ-
ity in female mice, based on increased incidences of forestomach
squamous cell papilloma or carcinoma (mainly papilloma).

After reviewing the NTP study, the Panel noted that the results
are not relevant to man for the following reasons: (1) Pheochro-
mocytomas observed in one rodent species were within the his-
torical control range. (2) Liver cancer observed in a male rat
was thought to have been due to hemolysis [it has been shown
that rodent red blood cells are very sensitive to hemolysis by
Butoxyethanol, and that this effect was due to iron overload].
(3) An increased incidence of forestomach cancers was observed
in female mice after inhalation exposure. The forestomach is not
a relevant organ for evaluation, and this effect was thought to
have been due to irritation, but not genotoxicity.

The Panel also considered current data indicating that Bu-
toxyethanol is used at concentrations up to 50% in nail polish
and enamel removers, in light of its previous limitation of 10.0%
in hair and nail products. However, it was concluded that the in-
creased use concentration was of little concern because the nail

plate is made up of dead tissue, and, thus, the amount of absorp-
tion through the nail would be negligible.

Butoxyethanol was used in 121 cosmetic products in 1984,
and a maximum use concentration of 10% was reported in 1984.
Currently, there are 110 reported uses, with nail polish and
enamel removers comprising the product category with the high-
est ingredient use concentration (50% Butoxyethanol). Table 3
presents the available use information.
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