Supplementary data

A Review of Toxicological and Exposure Data on Polymeric Antioxidant By-Products 

Heeteak Kang1,2, Erik K. Rushton2, Juliette Legler1, Remco H.S. Westerink1,*

1 Division of Toxicology, Institute for Risk Assessment Sciences (IRAS), Faculty of Veterinary Medicine, Utrecht University, P.O. Box 80.177, NL-3508 TD Utrecht, The Netherlands
2 LyondellBasell Industries Holdings B.V , 3013 AA Rotterdam, The Netherlands  

* Correspondence and reprint requests to R.H.S. Westerink, Neurotoxicology Research Group, Division of Toxicology, Institute for Risk Assessment Sciences (IRAS), Faculty of Veterinary Medicine, Utrecht University, P.O. Box 80.177, NL-3508 TD Utrecht, The Netherlands; E-mail: R.Westerink@uu.nl




	
Table S1: Summarized toxicological and ecotoxicological data for ABPs

	Substance 
	Study type
	Route
	Guideline
	Value
	Findings
	Study details
	Source

	4-ethylphenol (ABP 1)
	Acute toxicity
	Oral (gavage)
	Similar to 
OECD Guideline 401
	LD50: >2000 mg/kg bw
	· No mortalities were reported. 
· Transient clinical signs 
· Males: lower average body weight compared to control during observation period 1-14*.
	Purity: 98.3%
Species: Rat (SD)
Vehicle: Olive oil 
Dosage: 2000 mg/kg bw 
Animals: 5/sex/dose. 
Year of study: 1999
	(ECHA, 2023c)

	
	Genotoxicity 
	In vitro
	According to OECD Guideline 471
	Negative 
	· Number of revertant colonies did not increase following exposure to ABP 1
	Purity: Not specified 
Strain: Salmonella typhimurium TA 1535, TA 1537, TA 98 and TA 100; E. coli WP2 uvr A
Vehicle: DMSO
Concentration (with and without S9): 62.5, 125, 250, 500, 1000, 2000 µg/plate
Year of study: 2000
	(ECHA, 2023c)

	
	Genotoxicity 
	In vitro
	According to OECD Guideline 473
	Positive 
	· ABP 1 induced structural chromosomal aberration at 0.075 mg/mL in the presence of metabolic activation following 6hr exposure and in the absence of metabolic activation following 24hr exposure
	Purity: Not specified  
Cell type: Chinese hamster lung cells CHL/IU
Vehicle: DMSO 
Concentration: 
0.050, 0.10, 0.20, 0.40, 0.80 mg/mL (-S9, 6h treatment); 0.019, 0.038, 0.075, 0.15, 0.30 mg/mL (+S9, 6h treatment); 0.019, 0.038, 0.075, 0.15, 0.30 mg/mL (-S9, 24h treatment)
Year of study: 2000
	(ECHA, 2023c)

	
	Genotoxicity
	In vivo
	According to OECD Guideline 474
	Negative 
	· ABP 1 did not induce structural and/or numerical chromosomal aberration in the immature erythrocytes of the rat
	Purity: 99.4%
Species: Rat (Wistar)
Vehicle: Corn oil
Dosage: 125, 250, 500 mg/kg bw
Exposure duration: Single dose 
Animals: 5/sex/dose 
Year of study: 2022
	(ECHA, 2023c)

	
	Genotoxicity (Primary data not publicly available)
	In vivo
	According to OECD Guideline 474
	Negative 
	· At highest dose in both sexes lethargy, rough coat and hunched posture was reported. These symptoms were also observed in a few females from the mid dose group. 
· No significant increases of micronucleated polychromatic to normochromatic erythrocytes.
	Purity: Not specified
Species: Mice
Vehicle: Corn oil
Dosage: 125, 250, 500 mg/kg bw in males; 187, 375, 750 mg/kg bw in females
Exposure duration: Single exposure
Animals: 5/dose
Year of study: 2017
	(Dekant, 2024)

	
	Repeated dose toxicity
	Oral (gavage)
	Similar to OECD Guideline 407
	NOEL: 100 mg/kg bw (male) 
NOEL: 300 mg/kg bw (female) 
	Male: 
· Lower body weight; reduced food consumption (1000 mg/kg bw)*
· Increased absolute and relative organ weight of the liver & kidney (300/1000 mg/kg bw)*
· Squamous cell hyperplasia of the forestomach (300/1000 mg/kg bw)
Female: 
· Lower body weight; reduced food consumption (1000 mg/kg bw)*
· Increased absolute and relative organ weight of the (300/1000 mg/kg bw)*
· Squamous cell hyperplasia of the forestomach (1000 mg/kg bw)
	Purity: 98.3% 
Species: Rat (SD)
Vehicle: olive oil 
Dosage: 100, 300 & 1000 mg/kg bw/day
Exposure duration: 28 days 
Animals: 7/sex/dose.
Year of study: 1999
	(ECHA, 2023c)

	
	Repeated dose toxicity (publication)
	Oral (gavage)
	No guideline specified 
	NOAEL (newborn rats): 30 mg/kg day

NOAEL (young rats): 100 mg/kg day
	Newborn rats: 
Males:
· Hypoactivity, hypothermia, tremor, straub tail, deep respiration and emaciation (10/12; 300 mg/kg day)
· Delay in righting reflex (4/12; 300 mg/kg day)
· Lower bodyweight (300 mg/kg day) **
· Higher relative weight of the liver (300 mg/kg day)*
Females:
· Hypoactivity, hypothermia, tremor, straub tail, deep respiration and emaciation was reported (12/12; 300 mg/kg day) *
· 2 mortalities in the 300 mg/kg day group 
· Lower bodyweight**(300 mg/kg day)
· Higher relative weight of the liver (300 mg/kg day)**

Young rats: 
Males:
· Salivation, staggering gait, a lateral position & soiled perigenital fur
· Lower bodyweight (1000 mg/kg day)*
· Increased ALT values (1000 mg/kg day)**
· Higher relative weight of the liver (300 & 1000 mg/kg day)**
· Higher relative weight of the kidney (1000 mg/kg day)**
· Erosion, hyperplasia of squamous cells, degeneration of squamous cells and/or edema of the submucosa in the forestomach (7/14 in 1000 mg/kg day & 1/7 in 300 mg/kg day)

Females:
· Salivation, staggering gait, a lateral position & soiled perigenital fur
· Lower bodyweight (1000 mg/kg day)*
· Increased cholesterol values (1000 mg/kg day)**
· Higher relative weight of the liver (300 mg/kg day)**
· Hyperplasia of squamous cells in the esophagus, degeneration of squamous cells, edema of the submucosa, granulation of the submucosa, hyperplasia of squamous cells and/or ulcer in the forestomach (6/7; 1000 mg/kg day) 
	Purity: 98.4%
Species: Rat (SD)
Vehicle: Olive oil 
Doses: 
· 10 ,30, 300 mg/kg day (newborn rats)
· 100, 300 and 1000 mg/kg day (young rats) 
Exposure duration: 
· 18 days (newborn rats)
· 28 days (young rats) 
Animals: 
· 12/sex/dose (newborn)
· 14/sex in 0 & 1000 mg/kg day (young rats) 
· 7/sex in 100 & 300 mg/kg day (young rats) 
Year of study: 2006
	(Takahashi et al., 2006)

	
	Reproduction / Developmental Toxicity Screening Test
	Oral (gavage)
	According to OECD Guideline 421
	NOAEL:30 mg/kg bw 
NOAEL (reproductive):100
mg/kg bw
NOAEL (F1):100
mg/kg bw
	Parental systemic: 
Males:
· Increased relative liver weight(300 mg/kg bw) ***
· hyperplasia of the proventricular squamous epithelial cells in stomach (300 mg/kg bw)
Females: 
· 2 female mortalities during perinatal period (300 mg/kg bw)
· Increased relative liver weight (300 mg/kg bw)***
· Edema of the proventricular lamina propria mucosae*, hyperplasia of the squamous epithelial cells** and thickening of the duodenal mucosa (100 mg/kg bw) 

Reproductive: 
· Lowered live offspring index, live delivery index & viability index(300 mg/kg bw)
	Purity: 99.4%
Species: Rat (SD)
Vehicle: Olive oil 
Doses: 30, 100, 300 mg/kg bw/day
Exposure duration: 42 days
Animals: 13/sex/dose
Year of study: 2011
	(ECHA, 2023c)

	
	Acute toxicity to fish 
	Flow-through 
	Similar to OECD Guideline 203
	96hr LC50: 10.4 mg/L 
	· Affected fish appeared to swim in a spiral pattern and hyperactive and over-reactive to external stimuli.
· Additional findings of increased respiration, rigid musculature, hemorrhage and deformation was reported. 
	Purity: 99%
Species: Pimephales promelas
Vehicle: Freshwater 
Concentration: 10.5, 16.1, 24.8, 38.2, 58.9 mg/L
Exposure duration: 96hrs
Year of study: 1986
	(ECHA, 2023c)

	
	Acute toxicity to aquatic invertebrates
	Static 
	According to OECD Guideline 202
	NOEC: 2.4 mg/L 
EC50 (48 hrs, mobility): 9 mg/L
	· Provided data tables indicate immobilization to occur at 12 and 27 mg/L. 
· At 48hrs, the mean percent immobilization was reported to be 95% and 100% for the 12mg/L and 27 mg/L groups. 
	Purity: Not specified 
Species: Daphnia magna
Concentration: 1.9, 3.8, 7.5, 15 and 30 mg/L
Exposure duration: 48hrs
Year of study: 2005
	(ECHA, 2023c)

	
	Toxicity to aquatic algae and cyanobacteria

	Static
	According to
OECD Guideline 201
	NOEC: 6.3 mg/L (analytical concentration 5.2 mg/L) 
EC50 (72 hrs, growth rate): >22 mg/L 
	· No inhibition of >50% was observed in any of the treatment groups.
· NOEC was determined based growth rates (no data reported) 
	Purity: Not specified 
Species: Raphidocelis subcapitata
Concentration: 1.6, 3.1, 6.3, 13 and 25 mg/L (measured 1.1, 2.0, 5.2, 16 and 22 mg/L)
Exposure duration: 72hrs
Year of study: 2005
	(ECHA, 2023c)

	
	Toxicity to aquatic algae and cyanobacteria
(Publication)
	Not specified
	According to Test Guidelines OCSPP 850.4500
	EC50:8.4 mg/L (96hr, cell growth)
	
	Purity: >97%
Species: Phaeodactylum tricornutum
Concentration: 5, 6.75, 9.25,12.5, 17 mg/L
Exposure duration: 96hrs
Year of study: 2022
	(Zhang et al., 2022)

	
	Other toxicities (Publication)
	Not specified
	No guideline specified
	
	· Increased ratio of unmyelinated to myelinated axons in the brain in the presence of ABP 1
	Purity: Not specified
Species: Germ free mice
Vehicle: Not specified
Doses: Not specified
Year of study: 2022
	(Needham et al., 2022)

	4-tert butylphenol (ABP 2)
	Acute toxicity 
	Oral (gavage)
	According to OECD Guideline 401
	LD50: >2000 mg/kg bw
	· No mortalities 
· No clinical signs
· No macroscopic findings 
	Purity: Not specified 
Species: Rat (SD)
Vehicle: Arachis oil
Doses: 2000 mg/kg bw Animals: 5 animals/sex/dose. 
Year of study: 1991
	(ECHA, 2023a)

	
	Acute toxicity 
	Oral (gavage)
	According to OECD Guideline 401 
	LD50: 4000 mg/kg bw
	· 1/5 and 2/5 mortalities for males and females respectively (3160 mg/kg bw dose group) 
· 4/10 and 8/10 mortalities for males and females respectively (3980 mg/kg bw dose group)
· 7/10 and 5/10 mortalities for males and females respectively (5010 mg/kg bw dose group)
· Clinical signs consisted of ruffled fur, squatting position, staggering, sedation, ataxia abdominal position, trembling after 24hrs
· Gross pathological findings reported were: hyperemia of stomach and small intestinal mucosa, swelling and coloration of liver and pancreas. Congestion in the liver and hyperemia from peritoneum to diaphragm. 
· Necropsy also revealed adhesion of abdominal organs and peritoneum and diaphragm. Two animals had enlarged kidneys, one animal had a congested spleen
	Purity: Not specified 
Species: Rat (Wistar) 
Vehicle: Paraffin oil 
Doses: 3160, 3980 and 5010 mg/kg bw
Animals: 5 for low, 10 for mid and high dose group
Year of study: 1985 
	(ECHA, 2023a)

	
	Acute toxicity
	Oral (gavage)
	Similar to OECD Guideline 401 
	LD50: 5360 mg/kg bw (male) and 3620 (female) mg/kg bw
	· Deaths were reported occur from 2hrs to 5 days post-exposure, but details were not reported 
· Transient clinical signs consisted of sluggishness, unsteady gait, nasal discharge and prostration
· Females that were found dead were observed to have mottling lungs and livers  
	Purity: Not specified 
Species: Rat (SD) 
Vehicle: Corn oil 
Doses: 2500, 3500, 5000 mg/kg bw (males/females) and 10000 mg/kg bw (males only) 
Animals: 5/sex/dose 
Year of study: 1985
	(ECHA, 2023a; Klonne et al., 1988)

	
	Acute toxicity
	Oral (gavage)
	According to BASF internal standard 
	LD50: ≥ 3500 mg/kg bw
	· Mortalities: 
· 1/20 (200 mg/kg bw)
· 0/20 (1600 mg/kg bw) 
· 3/20 (3200 mg/kg bw)
· 12/20 (3600 mg/kg bw) 
· 12/20 (4000 mg/kg bw) 
· 16/20 (5000 mg/kg bw) 
· 20/20 (6400 mg/kg bw) 
· Clinical signs consisted of staggering, apathy, abdominal position, atony, dyspnea 
· Gross pathological findings were hyperemia of lung and liver, dilated ventricles of the  heart, bloody ulcerations in stomach and small intestine 
	Purity: Not reported 
Species: Rat (Gassner) 
Vehicle: Tylose 
Doses: 200, 1600, 3200, 3600, 4000, 5000, 6400 mg/kg bw 
Animals: 10/sex/dose 
Year of study: 1971
	(ECHA, 2023a)

	
	Acute toxicity
	Inhalation (whole body) (vapor)  
	Similar to OECD Guideline 403 
	LC50 not determined 
	· No mortalities 
· No clinical signs 
· No body weight changes. 
· No macroscopic findings 
	Purity: Not specified 
Species: Rat (SD)
Vehicle: Air 
Concentration: 100 g of test substance was placed in 120 L chamber.
Exposure duration: 6hrs
Animals: 5 animals/sex/dose.
Year of study: 1985
	(ECHA, 2023a)

	
	Acute toxicity
	Inhalation (whole body) (aerosol) 
	Similar to OECD Guideline 403 
	LC50 not determined
	· 1 male & 1 female death was reported. 
· Clinical signs consisted of mucosal irritation. 
· Reduced mean body weight for males and females on post-exposure day 7.
· Dark red/purple discoloration of liver and/or kidney in animals that died. In the surviving animals no macroscopic findings were reported
	Purity: Not specified 
Species: Rat (SD)
Vehicle: Air 
Concentration: 5.6 mg/L 
Exposure duration: 4hrs 
Animals: 5 animals/sex/dose.
Year of study: 2008
	(ECHA, 2023a; Klonne et al., 1988)

	
	Acute toxicity 
	Inhalation 
	According to BASF internal standard 
	Not reported
	· No effects reported
	Purity: Not specified 
Species: Rabbit
Vehicle: Not specified 
Concentration: Not specified 
Exposure duration: 5 and 8hrs 
Year of study: 1971
	(ECHA, 2023a)

	
	Acute toxicity
	Dermal (occlusive)
	Similar to OECD Guideline 402
	LD50 not determined
	· No mortalities
· Severe skin irritation was reported for all groups and sexes. 
· No macroscopic findings 
	Purity: Not specified 
Species: Rabbit (New Zealand White) 
Vehicle: water 
Dosage: 2, 8, 16 g/kg bw
Exposure duration: 24hrs 
Animals: 5 animals/sex/dose.
Year of study: 2008
	(ECHA, 2023a; Klonne et al., 1988)

	
	Skin irritation 
	Dermal (semi-occlusive) 
	According to OECD guideline 404 
	Irritating 
	· Primary irritation index: 5.5
· x̄ erythema scores (24/48/72hrs): 4/4/3.3
· x̄ edema score (24/48/72hrs): 2.3/1/1.7
	Purity: Not specified 
Species: Rabbit (New Zealand White) 
Vehicle: Distilled water 
Dosage: 0.5g test material 
Exposure duration: 4hrs 
Animals: 3
Year of study: 1991
	(ECHA, 2023a)

	
	Skin irritation 
	Dermal (semi-occlusive) 
	According to OECD guideline 404 
	Irritating 
	· Primary irritation index: 3.95 out of 8 
· x̄ erythema scores (24/48/72hrs): 2.39
· x̄ edema score (24/48/72hrs): 1.56
	Purity: Not specified 
Species: Rabbit (Small white Russian) 
Vehicle: No vehicle  
Dosage: 0.5g test material 
Exposure duration: 4hrs 
Animals: 3/sex
Year of study: 1985
	(ECHA, 2023a)

	
	Skin irritation 
	Dermal (occlusive) 
	Similar to OECD guideline 404
	Not irritating 
	· x̄ erythema scores (1-17 days): 0 out of 4
· x̄ edema score (1-17 days): 0 out of 4
	Purity: Not specified
Species: Rabbit (New Zealand White) 
Vehicle: Water 
Dosage: 0.5g test material 
Exposure duration: 4hrs 
Animals: 3/sex 
Year of study: 1985
	(ECHA, 2023a)

	
	Skin irritation 
	Dermal (occlusive) 
	According to BASF internal standard
	Irritating 
	· x̄ erythema scores (24hrs): 3 out of 3
· x̄ edema score (24hrs): 2 out of 2
	Purity: Not specified
Species: Rabbit (Vienna White) 
Vehicle: Water 
Dosage: 1 g of an 80% aqueous test substance
Exposure duration: up to 20hrs 
Animals: 2
Year of study: 1971
	(ECHA, 2023a)

	
	Eye irritation 
	Ocular 
	Similar to OECD Guideline 405 
	Irritating 
	80 mg
· x̄ cornea opacity score (48/72hrs): 2.7 out of 4 
· x̄ iris score (1/4hrs): 1 out of 2. Scoring not possible beyond 4hrs because of conjunctival swelling or corneal opacity.
· x̄ conjunctivae score (72hrs): 2.2 out of 3
· x̄ chemosis score (72hrs): 3.8 out of 4 
10 mg
· x̄ cornea opacity score (24/72hrs): 1.8 out of 4 
· x̄ iris score (48hrs): 0.8 out of 2
· x̄ conjunctivae score (72hrs): 1.2 out of 3
· x̄ chemosis score (72hrs): 1.3 out of 4 
	Purity: Not specified
Species: Rabbit (New Zealand White)  
Vehicle: No vehicle
Dosage: 10 or 80 mg
Exposure duration: single exposure 
Animals: 3/sex/dose
Year of study: 1985
	(ECHA, 2023a)

	
	Eye irritation 
	Ocular 
	According to BASF internal standard
	Irritating 
	· x̄ cornea opacity score (1hr): 3out of 3
· x̄ conjunctivae score (1hr): 1 out of 1
· x̄ chemosis score (1hr): 4 out of 4
	Purity: Not specified
Species: Rabbit (Vienna White) 
Vehicle: No vehicle 
Dosage: 50 mg
Exposure duration: 24hrs  
Animals: 2
Year of study: 1985
	(ECHA, 2023a)

	
	Skin sensitization
	Dermal 
	According to OECD guideline 405
	Not sensitizing 
	· No positive reactions
	Purity: Not specified 
Species: Guinea pig (Dunkin Hartley)
Vehicle: Not specified 
Dosage: 
0.5% in corn oil (intradermal induction)
10% in Vaseline (epidermal induction)
1% in Vaseline (epidermal challenge)
Exposure duration: induction (48hrs); challenge (24hrs) 
Animals: 10
Year of study: 1998
	(ECHA, 2023a)

	
	Genotoxicity 
	In vitro 
	Similar to OECD Guideline 471 
	Negative 
	· Negative with metabolic activation
· Negative without metabolic activation
	Purity: Not specified 
Strain: Salmonella typhimurium TA 1535, TA 1537, TA 98 and TA 100; E. coli WP2 uvr A
Vehicle: DMSO
Concentration (with and without S9): 
Study 1:0, 1.6, 8, 40, 200, 1000 µg/plate
Study 2: 0, 31.25, 62.5, 125, 250, 500, 1000 µg/plate
Year of study: 1992
	(ECHA, 2023a)

	
	Genotoxicity
	In vitro
	Similar to OECD Guideline 471
	Negative 
	· Negative with metabolic activation
· Negative without metabolic activation
	Purity: Not specified 
Strain: Salmonella typhimurium TA 1535, TA 1537, TA 98 and TA 100; E. coli WP2 uvr A
Vehicle: DMSO
Concentration (with and without S9): 
Study 125, 250, 500, 1000, 2000, 4000 µg/plate
Year of study: 1985
	(ECHA, 2023a)

	
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 471
	Negative 
	· No increase in number of revertant colonies were observed 
	Purity: Not specified
Strain: Salmonella typhimurium TA 1535, TA 1537, TA 98 and TA 100; E. coli WP2 uvr A
Concentrations: : Between 500-1000 µg/plate
Year of study: 1992
	(Dekant, 2024)

	
	Genotoxicity
	In vitro
	According to OECD Guideline 473
	Negative 
	· Negative with metabolic activation
· Negative without metabolic activation
	Purity: Not reported 
Cell type: Lymphocytes (from rats)
Vehicle: DMSO 
Concentration: 
Initial experiment: 0, 15.63, 31.25, 62.5, 125, 250, 500 µg/mL
Experiment 1: 3.9, 7.8, 15.63, 31.25, 62.5, 125 µg/mL (±S9) and 1.9, 3.75, 7.5, 15, 30, 60 µg/mL (+S9)
Experiment 2: 1.0, 1.95, 3.9, 7.8, 15.63, 31.25, 62.5, 125 µg/mL (-S9) and 1.88, 3.75, 7.5, 15, 30, 60 µg/mL (+S9)
Year of study: 1992
	(ECHA, 2023a)

	
	Genotoxicity
	In vitro
	According to OECD Guideline 476
	Negative
	· Negative with metabolic activation
· Negative without metabolic activation
· Reduced viability at 80 µg/mL (±S9; experiment 1) and at 60 µg/mL (±S9; experiment 2)
	Purity: Not specified 
Cell type: Mouse lymphoma L5178Y cells
Vehicle: DMSO
Concentrations: Mutagenicity Test (1): 5, 10, 20, 40, 80 µg/mL (±S9)
Mutagenicity Test (2): 5, 10, 20, 40, 60 µg/mL (±S9)

Preliminary Cytotoxicity Test (1): 78.13, 156.25, 312.5, 625, 1250, 2500, 5000 µg/mL
Preliminary Cytotoxicity Test (2): 2.35, 4.7, 9.38, 18.75, 37.5, 75, 150 µg/mL
Year of study: 1992
	(ECHA, 2023a)

	
	Genotoxicity
	In vitro
	Similar to OECD Guideline 473
	Positive
	· Positive with metabolic activation
· Positive without metabolic activation
	Purity: Not specified
Cell type: Chinese hamster lung (CHL/IU) cells
Vehicle: DMSO 
Concentration: (-S9; continuous treatment): 0, 0.013, 0.025, 0.050 mg/mL
(-S9; short-term treatment): 0, 0.020, 0.040, 0.080 mg/mL
(+S9; short-term treatment): 0, 0.013, 0.025, 0.050 mg/mL
Year of study: 1996
	(ECHA, 2023a)

	
	Genotoxicity (Primary data not publicly available)
	In vivo
	According to OECD Guideline 474 
	Negative 
	· Reduced locomotor activity was observed in all animals one hr after dosing of the 25 and 50 mg/kg bw dose groups. This symptom disappeared six hours post-dosing. 
· No significant increases in frequency of micronuclei was observed
	Purity: Not specified 
Species: Mice 
Vehicle: 0.5% methyl cellulose
Dosage: 12.5, 25, 50 mg/kg bw 
Exposure duration: Single exposure 
Year of study: 2002
	(Dekant, 2024)

	
	Reproduction / Developmental Toxicity Screening Test
	Oral (feed) 
	According to OECD Guideline 416
	NOAEL: 800ppm 

NOAEL(F1): 800ppm
	Systemic
P0: 
· Transient reduced body weight and body weight gain (7500 ppm) 
· Increased kidney weight (7500ppm, male)***
· Reduced adrenal gland, ovary and pituitary gland (7500 ppm, females)^
· Transient reduced food consumption(2500, 7500ppm, males/females)
· Mild to severe atrophy of the vaginal epithelium7/28 and 12/28 in 2500 and 7500ppm respectively 
F1: 
· Reduced body weight and body weight gain (7500 ppm)

Until weaning
· Reduced food consumption (7500ppm, M/F)
· Reduced body weight, spleen and thymus weights (7500 ppm, males)***
· Increase in atrophy of the vaginal epithelium (7500 ppm) 

Fertility
· No effects

Developmental
· Reduced pup(F1) survival between Day 0-4 & lower number of implantation sites(7500ppm)
· Lowered pup survivability(7500ppm)
· Increased incidence of primordial follicles 
· Decrease in growing follicles
	Purity: Not specified 
Species: Rat (SD) 
Vehicle: Acetone 
Doses: 800, 2500, 7500 ppm (70, 200, 600 mg/kg bw) 
Exposure duration: 
P0: 10 weeks prior to mating until lactation
F1: 10 weeks after weaning, until lactation
Animals: 28 P0 and 24 F1/ dose
Year of study: 2006
	(ECHA, 2023a)

	
	Reproduction / Developmental Toxicity Screening Test
	Oral (gavage)
	According to OECD Guideline 422
	NOAEL (systemic): 60 mg/kg bw
NOAEL (reproductive): 200 mg/kg bw
	Systemic 
P0:
· Stridor associated with dyspnea, likely caused by irritation of the respiratory tract (200 mg/kg bw, females)
· Reduced plasma concentration of albumin and protein (60, 200 mg/kg bw, males) 

Fertility
· No effects
Development
· No effects
	Purity: Not specified 
Species: Rat (SD)
Vehicle: Aqueous methyl cellulose
Doses: 20, 60, 200 mg/kg bw 
Exposure duration: 6-8 weeks
Animals: 13 animals/sex/dose
Year of study: 1996 
	(ECHA, 2023a)

	
	Acute toxicity to fish
	Semi-static
	Similar to OECD Guideline 203
	96 hr LC50: >1mg/L
	· No mortality at the tested concentrations 
	Purity: Not specified
Vehicle: Tween 80
Species: Oncorhynchus mykiss (Rainbow trout)
Exposure duration: 96hrs 
Dosage: 1 mg/L
Water media: Freshwater 
Animals: 10 fish/dose 
Year of study: 1991

	(ECHA, 2023a)

	
	Acute toxicity to fish
	Semi-static
	According to 
OECD Guideline 203
	LC50: 5.1 mg/L
	· No findings were reported 
	Purity: 99.5%
Species: Oryzias latipes
Vehicle: DMSO & HCO-40 (4:1 weight ratio)
Exposure duration: 96hrs 
Dosage: 2.0, 3.0, 4.5, 6.8 and 10 mg/L
Year of study: 1995
	(ECHA, 2023a; Japan, 1995)

	
	Acute toxicity to fish (Publication)
	
	No guideline specified
	96 hr LC50: 6.9 mg/L
	· Liver, kidney and testis weight changes. An overall elevated ALT and lowered AST activity in muscle tissue of treated carp was observed in response to ABP 2 exposure
	Purity: Not specified   
Species: Cyprinus carpio
Dosage: Not specified
Exposure duration: 96hrs 
Dosage: not specified 
Year of study: 2006
	(Barse et al., 2006)

	
	Acute toxicity to fish (Publication)
	Flow-through
	No guideline specified
	LC50 (96h): of 5.14 mg/L
	· No findings were reported
	Purity: >99%
Species: Pimephales promelas (Fathead minnow)
Dosage: 1.16, 1.87, 3.10, 5.44, 9.47 mg/L
Exposure duration: 96hrs
Year of study: 1984
	(Holcombe et al., 1984)

	
	Chronic toxicity to fish 
	Flow-through
	Similar to 
OECD Guideline 210
	LOEC: 300 µg/L 
	· Growth rate NOEC: 10 µg/L
· Secondary sexual characteristics NOEC:10 µg/L
· Time to hatch NOEC: 10 µg/L.
· LOEC of 300 mg/L was concluded based on estrogenic effects characterized by feminization of gonadal ducts in male fish and elevated vitellogenin levels in females 
	Purity: Not specified
Species: Pimephales promelas
Vehicle: Not used 
Exposure duration: 128 days 
Observation period: 123 days 
Dosage: 10, 30, 100, 300 µg/L
Year of study: 2008

	(ECHA, 2023a)

	
	Acute toxicity to aquatic invertebrates
	Static 
	According to OECD Guideline 202 
	NOEC: 3.2 mg/l 
EC50 (mobility): 4.8 mg/L
	· Immobility: 20/20 at 10 mg/l; 14/20 at 5.6 mg/L
	Purity: Not specified 
Species: Daphnia magna
Media type: Freshwater 
Exposure duration: 48hrs 
Dosage: 0.56, 1.0, 1.8, 3.2, 5.6, 10 mg/L
Year of study: 2001
	(ECHA, 2023a)

	
	Acute toxicity to aquatic invertebrates
	Semi-static
	According to OECD Guideline 202
	NOEC < 1.0 mg/l
EC50 (mobility): 6.7 mg/L
	· The EC50 (48h) was determined to be 6.7 mg/L with 95 % confidence limits of 5.2 mg/L to 9.7 mg/L
	Purity: 99.5%
Species: Daphnia magna
Media type: Dechlorinated tap water
Exposure duration: 48hrs
Dosage: 1.0, 1.8, 3.2, 5.6, 10 mg/L
Year of study : 1979
	(ECHA, 2023a; Japan, 1995)

	
	Acute toxicity to aquatic invertebrates (Publication)
	Not specified 
	According to DIN 38412, Part II (Daphnia short-time test) (German Institute of Standardization, 1982)
	EC50 (mobility): 3.9 mg/L
	· Substance specific data not reported
	Purity: Not specified 
Species: Daphnia magna
Exposure duration: 24 & 48hrs 
Dosage: Not specified 
Year of study: 1989

	(Kühn et al., 1989)

	
	Chronic toxicity to aquatic invertebrates
	Semi-static
	According to OECD TG 202 Part II (1984)
	NOEC: 0.73 mg/L
EC50: 2 mg/l 
	· No findings were reported

	Purity: 99.5%
Species: Daphnia magna
Media type: Dechlorinated tap water
Exposure duration: Not specified 
Dosage: 0.073, 0.23, 0.73, 2.3, 7.3 mg/L
Year of study: Not specified 
	(ECHA, 2023a)

	
	Toxicity to aquatic algae and cyanobacteria

	Static
	According to 
OECD Guideline 201
	NOEC: 0.32 mg/L
EC50 (growth rate): 2.4 mg/L
	· The NOEC could not be determined since significant reductions was reported for the lowest concentration 
	Purity: Not specified 
Species: Selenastrum capricornutum (Green algae) 
Media type: Freshwater 
Dosage: 0.32, 0.65, 1.0, 1.8, 3.2, 5.6, 10, 18 mg/L
Exposure duration; 72hrs 
Year of study: 2001 
	(ECHA, 2023a)

	
	Toxicity to microorganism 
	Not specified
	Similar to OECD Guideline 209
	EC50 (inhibition of total respiration):  >10 mg/L
	· No findings were reported
	Purity: Not specified 
Species: Activated sludge of a predominantly domestic sewage
Media type: Freshwater 
Exposure duration: 3hrs 
Dosage: 10 mg/L
Year of study: 1991 
	(ECHA, 2023a)

	
	Toxicity to microorganism 
	Static
	No guideline specified
	EC50 (O2 consumption): 812 mg/L 
	· No findings were reported

	Purity: Not specified 
Species: Pseudomonas putida
Media type: Freshwater 
Exposure duration: 6hrs 
Dosage: 125, 250, 500 and 750 mg/L
Year of study: 1994
	(ECHA, 2023a)

	
	Other toxicities (Publication)
	In vitro
	No guideline specified
	
	· No effects on the viability of cells 
· Reduced estradiol and testosterone secretion 
	Purity: Not specified 
Cell type: Isolated immature rat ovarian follicles
Dosage: 10-8, 10-7,10-6 M (0.01, 0.1, 1µM)
Year of study: 2005
	(Myllymäki et al., 2005)

	
	Other toxicities (Publication)
	Flow-through 
	No guideline specified
	
	· Reduced embryo hatchability and abnormal morphological development 
· Intracellular ROS production 
· Altered gene expression related to cardiac development and melanin resulting in cardiotoxicity and hypopigmentation. 
· Oxidative stress initiation of apoptosis via p53-bcl-2/bax-capase3 pathway
	Purity: 98%
Species: Danio rerio (Zebrafish) 
Doses: 3, 6, and 12 µM 
Exposure duration: Until 96hpf
Year of study: 2023
	(Wang et al., 2023)

	
	Other toxicities (Publication)
	Dermal 
	No guideline specified
	
	· Skin lesions was observed in a non-dose dependent manner. 
· Increased levels of IgE and antigen-specific IgG in serum and inflammatory cytokines interleukin-4 and monocyte chemotactic protein-3
	Purity: 99.3%
Species: Mice 
Doses: 10.5, 105, 1050, 10500 µg/animal was used an allergen inducer 
Year of study: 2014
	(Sadakane et al., 2014)

	
	Other toxicities (Publication)
	In utero/in vitro 
	No guideline specified
	
	· In utero exposure of 1, 10 and 100 mg/kg caused non-significant increases in testicular testosterone content of fetus.
· In vitro exposure of 10, 100 and 500 mg/L in ethanol vehicle. At 10 mg/L no effects were observed, at 100 mg/L 8-fold increase in testosterone and 3.7 fold increase in progesterone was observed. At 500 mg/L, similar to control levels was observed.
	Purity: Not specified 
Species: Rat (SD)
Doses: 1, 10, 100 mg/kg (in utero); 10, 100, 500 mg/L (in vitro) 
Exposure duration: Subcutaneous injection on embryonic day 13.5, 15.5 and 17.5; 3hrs (in vitro) 
Year of study: 2003
	(Haavisto et al., 2003)

	
	Other toxicities (Publication)
	In vivo/In vitro 
	No guideline specified
	
	· Increased hepatic-somatic index and ALT, AST and LDH levels
· Vacuolization, erythrocytosis, extensive nucleolysis, membranolysis, and ballooning degeneration of hepatocytes
· Reduced cell viability & mitochondrial dysfunction( in vitro) 
	Purity: 98%
Species: Cyprinus capio L.) (Common carp) 
Doses: 500 µg/L (in vivo); 50, 100, 150, 200, 250, 300, 350,400 µM (in vitro) 
Exposure duration: 60 days (in vivo); 24hrs (in vitro)
Year of study: 2022
	(Cui et al., 2022)

	
	Other toxicities (Publication)
	In Vitro
	No guideline specified 
	
	· Reduced cell viability of EPC cells starting from 100 µM
· Dose dependent perturbation in Ca2+ levels in EPC cells starting from 100 µM
· CACNA1C/D gene was identified as an important regulator of Ca2+ overload
· Up-regulation of CACNA1C and CACNA1D was reported from 100µM and 50µM respectively 
	Purity: 99%
Cell line: Epithelioma papulosum cyprini cells (EPC)
Doses: 50, 100, 150, 200, 250, 300 µM
Vehicle: DMSO
Exposure duration: 24 hrs
Year of study: 2024
	(Cui et al., 2024)

	
	Other toxicities (Publication)
	In Vitro
	No guideline specified 
	
	· Disruptive to early development of the zebrafish (liver area decreased, droplet shaped, decreased fluorescent intensity (0.4044,0.034, 0.024, 0.014 mm2 in control/4/8/12 µM)
· Liver injury in adults
· Vacuoles: increased number of nuclei, abnormal and lobulated hepatocytes, hepatic chord arrangement was disordered
· Lipid accumulation of 14.740%  at 12 µM **
· Reproductive/developmental effects: 
· Abnormal morphology, yolk sac edema, pericardial edema,  reduced body length )
· Gene expression changes(F0 120hpf embryo): (increased expression of bmp6, gata6, prox1, fabo2, mypt1)
	Purity: 98%
Species: Danio rerio (Zebrafish)
Doses: 4, 8, 12 µM
Vehicle: DMSO
Exposure duration: 3 hpf to 120 hpf (embryo); adults were exposed for 28 days 
Year of study: 2024
	(Wang et al., 2024)

	
	Other toxicities (Publication)
	In Vivo 
	No guideline specified
	
	· Yolk sac edema at 20 µM
· Reduced cartilage development at 5, 10 and 20 µM
· Increased expression of sox9a at 5 µM
	Purity: >99%
Species: Danio rerio (Zebrafish)
Doses: 5, 10 &20 µM (ABP2); 1, 5 & 10 µM (ABP4)
Vehicle: Not specified 
Exposure duration: 5 dpf
Year of study: 2025
	(Brashears et al., 2025)

	
	Other toxicities (Publication)
	In Vivo 
	No guideline specified
	
	· Structural irregularity of head kidney cells  (hemorrhage, cell atrophy, tissue vacuolar, rupture of cell chords, vacuole, cell cord rupture and gap increase)
· Ultrastructural changes of head kidney cells (cell nucleus fragmentation, nuclear membrane contraction, mitochondrial swelling and mitochondrial cristae were unclear or disappeared 
· Increased (25.52% compared to control) apoptosis rate** 
· Decreased expression of miR-203a, and increased expression of MST1, MAP4K4 and NR4A1**
· mRNA changes of Hippo pathway genes (increased expression of LAST1, SAV1, NF2, MOB1*, and decreased expression of YAP1*)
· Altered levels of mitochondrial related factors (increased expression of DRP1, Caspade-9, Caspase-3**, HTRA2, Bax, cytc APAF1*
	Purity: Not specified  
Species: Common carp (Cyprinus carpio L.)
Doses: 500 µg/L
Vehicle: DMSO 
Exposure duration: 45 days
Year of study: 2024

	(Liang et al., 2024)

	
	Other toxicities (Publication)
	In Vivo
	No guideline specified
	
	· Reduced activity of liver antioxidant enzymes (SOD & GPx) starting from10 µg/L
· NF-κB mediated liver inflammation 
· ABP4 to inhibit miR-363/PKCδ axis inducing inflammatory and glycogen metabolism disruption 
	Purity: 99%
Species: Common carp (Cyprinus carpio L.)
Dosage:1, 10, 100 & 500 µg/L
Vehicle: DMSO
Exposure duration: 60 days
Year of study: 2025
	(Cui et al., 2025)

	
	Other toxicities (Publication)
	In Vitro 
	No guideline specified
	
	· No effects at 50 µM
· Significantly reduced cell viability was observed at 100 µM and above
· ABP 2 exposure induces mitochondrial apoptosis and necrosis via ROS-PARP1 pathway
	Purity: Not specified 
Cell line: Grass carp hepatocyte (L8824)
Vehicle: Not specified
Concentration: 50, 100, 150, 200, 250, 300, 350,
& 400 μM (cytotoxicity); 50, 100, and 150 μM (apoptosis & necrosis detection)
Exposure duration: 24 hrs
Year of study: 2023
	(Cui et al., 2023)

	
	Other toxicities (Publication)
	In Vitro
	No guideline specified
	
	· ABP 2 showed very low to no ability to displace endogenous estrogens or androgens from their binding sites 
	Purity: >99%
Plasma: Human and Rainbow trout (Oncorhynchus mykiss) plasma
Concentration: 10-10 – 10-3 M (0.001 – 1000 µM)
Year of study: 1998
	(Milligan et al., 1998)

	2,6-di-tert-butyl-p-benzoquinone (ABP 3)
	Acute toxicity (Publication)
	Intra peritoneal injection 
	No guideline specified
	LD50: 2270 mg/kg
	· No data reported, only LD50 value 
	Purity: Not  specified. 
Species: Mice 
Vehicle: Olive oil 
Exposure duration: Single exposure 
Year of study:  1980
	(Kenji et al., 1980)

	
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 471
	Negative 
	· No significant increases in revertants were reported 
	Purity: Not specified
Strain: Salmonella typhimurium TA 1535, TA 1537, TA 98 and TA 100; E. coli WP2 uvr A
Vehicle: Ethanol
Concentration (with and without S9): Up to 5 mg/plate
Year of study: 1992 
	(Dekant, 2024)

	
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 487
	Negative 
	· No increased frequency of micronuclei
	Purity: Not specified
Cell type: Peripheral human lymphocytes
Vehicle: Ethanol
Concentration: First experiment: Three concentrations up to 80 mg/L(-S9); three concentrations up to 90 mg/L (+S9); Second experiment: Three concentrations up to 30 mg/L(-S9); 
Year of study: 2016
	(Dekant, 2024)

	
	Genotoxicity (Publication)
	In vitro
	No guideline specified
	
	· ABP 3 can cleave supercoiled DNA at low concentrations (1 µM)
	Purity: 98% 
Test system: Supercoiled DNA(pUC1)
Concentrations: 10^-6, 10^-5, 10^-4, 10^-3, 10^-2 M (1, 10, 100, 1000, 1000µM)
Year of study: 1993
	(Nagai et al., 1993)

	
	Genotoxicity (Publication) 
	In vitro 
	No guideline specified
	
	· BHT-quinone caused DNA damage 
	Purity: Not specified
Cell lines: Lymphoma cell line BJAB & human myelogenous leukemic cell line HL 60
Concentration: 25, 100 µM in human myelogenous leukemic cell line HL 60; 50, 100 µM in lymphoma cell line BJAB
Year of study: 1998
	(Oikawa et al., 1998)

	
	Other toxicities (Publication)
	In vivo 
	No guideline specified
	
	· LC50: >1.30 mg/L
· Delayed development of swim bladder 
	Purity: ≥ 98%
Species: Danio Rerio (Zebrafish)
Vehicle: Not specified 
Dosage: 1.3 mg/L
Exposure duration: 120 hpf
Year of study: 2005
	(Noh et al., 2025)

	2,4-di-tert-butylphenol (ABP 4)
	Acute toxicity 
	Oral (gavage) 
	According to 
OECD Guideline 401
	LD50: >2000 mg/kg bw 
	· There were no deaths. No signs of systemic toxicity were noted during the study.
	Purity: Not specified 
Species: Rat (SD) 
Vehicle: Arachis oil 
Dosage: 2000 mg/kg bw 
Animals: 5/sex/dose 
Year of study: 1991
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	Acute toxicity
	Oral (gavage) 
	Similar to OECD Guideline 401
	LD50: 3250 mg/kg bw 
	· Mortality: 1 male at 1990 mg/kg; 2 male and 2 female at 2835 mg/kg; 2 male and 4 female at 3570 mg/kg
· Clinical signs of diarrhea, ruffled fur, squatting position, diuresis, staggering, ataxia, abdominal position and sedation was observed in all animals. All animals were symptom free after 6 days. 
· Reddened gastric and intestinal mucosa was observed in all animals that died and killed on day 14.  
	Purity: 99%
Species: Rat (Wistar) 
Vehicle: paraffin wax 
Dosage: 1990, 2835 and 3570 mg/kg bw
Animals: 5/sex/dose
Year of study: 1983
	(ECHA, 2023b)

	
	Acute toxicity
	Oral (gavage)
	According to US Department of Transportation requirements for acute oral toxicity 
	LD50: >50 mg/kg bw 
	· No mortalities and no clinical signs were reported 
	Purity: Not specified 
Species: Rat (SD) 
Vehicle: Corn oil 
Dosage: 50 mg/kg bw 
Animals: 5/sex/dose 
Year of study: 1985
	(ECHA, 2023b)

	
	Skin irritation 
	Dermal (semi-occlusive)
	According to 
OECD Guideline 404
	Irritating 
	· Erythema score (24/48/72hrs): 2/1.5/ 1.5 out of 4 
· Edema score (24/48/72hrs): 1.5/1.5/1 out of 4 
· primary dermal irritation index (PDII): 3.5 out of 8 
	Purity: Not specified 
Species: Rabbit (New Zealand white) 
Vehicle: No vehicle 
Exposure Duration: 4hrs 
Animals: 3 
Dosage: 0.5g test material 
Year of study: 1991
	(ECHA, 2023b)

	
	Skin irritation 
	Dermal (semi-occlusive)
	According to 
OECD Guideline 404
	Irritating
	· Erythema score (24/48/72hrs): 3 out of 4 (all animals & reversible within 14 days ) 
· Edema score (24/48/72hrs): 1 out of 4 (all animals & reversible within 14 days) 
· primary dermal irritation index (PDII): 3.88 out of 8
	Purity: 99% 
Species: Rabbit (Small white Russian) 
Vehicle: No vehicle 
Exposure duration: 4hrs 
Animals: 6 
Dosage: 0.5mL test material 
Year of study: 1983 
	(ECHA, 2023b)

	
	Skin irritation 
	Dermal (occlusive)
	According to US department of Transportation requirements determination of dermal corrosivity after skin exposure of 4 hours.
	Corrosive 
	· Tissue destruction (ulceration or necrosis)
· Corrosion was observed in at least 2 out of 6 animals. 
· 5 out of 6 animals showed  necrosis 
	Purity: Not specified 
Species: Rabbit (New Zealand white) 
Vehicle: No vehicle 
Exposure duration: 4hrs 
Animals: 6
Dosage: 500 mg/site 
Year of study: 1985
	(ECHA, 2023b)

	
	Eye irritation 
	Ocular 
	According to 
OECD Guideline 405 
	Irritating 
	· Cornea opacity score (2/48hrs): 1.5 out of 4 
· Iris score (24/48hrs): 1 out of 2 
· Conjunctivae score (24/48): 2.5 out of 3 
· Chemosis score (24/48hrs): 2 out of 4 
	Purity: Not specified 
Species: Rabbit (New Zealand white) 
Vehicle: No vehicle 
Animals: 1 
Dosage: 0.1 mg test material 
Year of study: 1991 
	(ECHA, 2023b)

	
	Eye irritation
	Ocular 
	According to 
OECD Guideline 405 
	Irritating 
	· Overall irritation score: 38.5 
· Effects were not fully reversible within 21 days 
	Purity: 99%
Species: Rabbit (Small white Russian) 
Vehicle: No vehicle 
Concentration: 0.1 g test material 
Exposure duration: 30hrs 
Animals: 6 
Year of study: 1983
	(ECHA, 2023b)

	
	Skin sensitization 
	Skin (intra-dermal, epi-cutaneous) 
	According to 
OECD Guideline 406
	Negative 
	· No positive reactions 
	Purity: 99.5%
Species: Guinea pig 
Vehicle: Corn oil
Concentration: 5% (induction), 25% (challenge) 
Animals: 20 in total 
Year of study: 1990
	(ECHA, 2023b)

	
	Genotoxicity 
	In vitro 
	According to 
OECD Guideline 471
	Negative 
	· No mutagenic effects were observed 
	Purity: 99% 
Strain: Salmonella typhimurium TA97a, TA98, TA 100, TA 102, TA 1535 
Vehicle: DMSO 
Dosage: Experiment 1:15, 50, 150, 500, 1500 µg/plate (+/- S9)
Experiment 2: 12, 23, 47, 94, 188, 375, 750, 1500 µg/plate (+/- S9)
Year of study: 2015 
	(ECHA, 2023b)

	
	Genotoxicity 
	In vitro 
	According to EU Method B.13/14
	Negative 
	· No mutagenic effects were observed
	Purity: >99% 
Strain: Salmonella typhimurium TA98, TA 100, TA 1535, TA1537
Vehicle: DMSO 
Dosage: Plate incorporation test: 8, 40, 200, 1000, 5000 µg/plate (+/- S9)
pre-incubation test: 32, 63, 125, 250, 500 µg/plate (+/- S9)
Year of study: 1991
	(ECHA, 2023b)

	
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to 
OECD Guideline 471
	Negative
	· No increased frequency of revertant colonies were observed 
	Purity: >99% 
Strain: Salmonella typhimurium TA98, TA 100, TA 1535, TA1537
Vehicle: DMSO 
Dosage: Up to 12.5 µg/plat
Year of study: 2020
	(Dekant, 2024)

	
	Genotoxicity 
	In vitro 
	According to 
OECD Guideline 473
	-S9: negative 
+S9: positive 
	· Treatment with ABP 4 in the presence of metabolic activation resulted in increased frequencies in chromosomal aberrations^
· In the absence of metabolic activation, frequencies of chromosomal aberrations did not increase 
	Purity: 99.72%
Cell type: Chinese hamster lung fibroblasts (V79)
Vehicle: Acetone 
Dosage: Experiment 1:1, 2, 4, 6, 10, 20, 40, 60, 80, 100 µg/ml
Experiment 2: 1, 4, 5, 6, 10 µg/ml 
Year of study: 1998
	(ECHA, 2023b)

	
	Genotoxicity (Primary data not publicly available)
	In vitro
	No guideline specified
	-S9: negative 
+S9: positive
	· An increase in frequencies of chromosomal aberrations were not observed in the absence of metabolic activation
· A concentration-dependent increase in the frequencies of cells with structural chromosomal aberrations was observed at 7.5 and 10 mg/L at a cell growth rate of 45 and 30%, respectively
	Purity: Not specified 
Cell type: Chinese hamster lung cell line (CHL/IU)
Vehicle: DMSO
Concentrations: 10, 20, 30, 40, 50, and 60 mg/L (-S9); 1.25, 2.5, 5, 7.5, and 10 mg/L (+S9)
Year of study: 2020
	(Dekant, 2024)

	
	Genotoxicity 
	Oral (gavage)  
	According to OECD Guideline 474
	Negative 
	· Indications of bone marrow toxicity for the high dose males, PCE/NCE ratio of 0.43 was reported compared to 0.56 in vehicle control group.
	Purity: 99.1%
Species: Rat (SD)
Vehicle: Corn oil 
Exposure duration: 48hrs) 
Dosage: 200, 400, 800, 1000 mg/kg bw 
Animals: 5/dose 
Year of study: 2008 
	(ECHA, 2023b)

	
	Genotoxicity 
	Oral (gavage)  
	According to OECD Guideline 489
	Negative 
	· Males in the 800 mg/kg bw dose group experienced loose stool/diarrhea.
· ABP 4 was negative for inducing genotoxicity in the liver, duodenum, and glandular stomach
	Purity: Not specified 
Species: Rat (SD)
Vehicle: Corn oil 
Exposure duration: 2 days 
Dosage: 200, 400, 800 mg/kg bw 
Animals: 5/sex/dose 
Year of study: 2021
	(ECHA, 2023b)

	
	Repeated dose toxicity 
	Oral (gavage) 
	Similar to OECD
Guideline 407
	NOAEL: 5 mg/kg bw (newborn); 
20 mg/kg bw (young rats) 
	Newborn rats: 
· 2 males and 1 female were found dead from the 300 mg/kg bw group on day 3, 4, & 7
· Clinical signs consisted of decreased locomotor activity, bradypnea & hypothermia in all animals
· Bodyweights were reduced in the 300 mg/kg bw dose group, 15-25% for males and 9-20% for females
· Increase in total bilirubin & decrease in A/G ratio in both sexes was reported in males and females for the 300 mg/kg bw group 
· Increase relative liver weight (37-41%); kidney weight (39-51%) in males and females (300 mg/kg bw)
· Histopathological changes were observed in the liver and kidneys at 40 and 300 mg/kg bw dose groups.
· Fatty degeneration of periportal hepatocytes (40 mg/kg bw)
· Cystic dilation of collecting tubes; basophilic tubules; granular casts
· Kidney effects of cystic dilation of colleting tubules was observed in recovery group
Young rats:
· Increased urine volume, and reduced specific gravity and osmotic pressure in male and female (300mg/kg bw)
· Increased relative liver weight (40-43%) in male and female (300 mg/kg bw) and 13% in females (75 mg/kg bw)
· Centrilobular hypertrophy of hepatocytes (300 mg/kg bw)
· Basophilic tubules, granular casts, proteinaceous casts in males and females (300 mg/kg bw)  
· Increased total cholesterol and phospholipid and renal histopathology changes remained present in recovery group
	Purity: Not specified 
Species: Rat (SD)
Vehicle: Corn oil
Dosage: 5, 40, 300 mg/kg bw (newborn); 5, 20, 75, 300 mg/kg bw (young rats)
Animals: 12/sex/dose (newborn); 6/sex/dose (young rats)
Exposure duration: PND 4-21(18 days) (newborn); 28 days (young rats)
Year of study: 2005
	(ECHA, 2023b; Hirata-Koizumi et al., 2005)

	
	Repeated dose toxicity
	Oral (gavage)
	According to  Guideline for 28-Day Repeated Dose Toxicity Test in Mammalian Species (Chemical Substances Control Law of Japan)
	NOAEL: 75 mg/kg bw 
	· Decreased levels of hemoglobin and hematocrit, and increased levels of segmented neutrophil ratio in the females (300 mg/kg bw)
· Increased total cholesterol and phospholipid in females (75 and 300 mg/kg bw) 
· Increased urine volume, decreased osmotic pressure and specific gravity and pale yellow coloration or urine in males and females (300 mg/kg bw) 
· Increased liver weights females (75 mg/kg bw)and males (300 mg/kg bw).
· Macroscopic changes of enlarged kidneys in one male (300 mg/kg bw) and light gray spots in the kidney in one female (300 mg/kg bw) 
· Centrilobular hypertrophy of hepatocytes, basophilic change of renal tubules, and granular and proteinaceous casts in the kidney
	Purity: Not specified 
Species: Rat (SD)
Vehicle: Corn oil 
Dosage: 5, 20, 75, 300 mg/kg bw 
Animals: 6 or 12/sex/dose  
Year of study: 1995
	(ECHA, 2023b)

	
	Repeated dose & reproductive/developmental toxicity 
	Oral (feed) 
	No guideline followed

	NOAEL (parental/reproductive/developmental): 150 mg/kg bw
	· Reduced overall food consumption in 150 and 300 mg/kg bw dose groups. 
· 150 mg/kg bw: 11% for males & 6 % females 
· 300 mg/kg bw: 24% for males & 13% for females 
· Reduced body weight in the 300 mg/kg bw group
· Reduced body weight gain in the 150 & 300 mg/kg bw group***
Reproductive: 
· Reproductive capability was not affected, but a reduction of mean number of offspring was reported the 300 mg/kg bw dose group***

Developmental: 
· Clinical signs of patchy hair loss, ocular/nasal secretion, cutaneous dry scab formation, crooked dentition
· Lower absolute liver weights in males at 150 & 300 mg/kg bw groups
· Lower absolute heart, gonads, adrenals, spleen, and kidneys weights in all animals at 300 mg/kg bw 
· Hematological and blood chemistry changes at 300 mg/kg bw
	Purity: >97%
Species: Rat (SD) 
Vehicle: No vehicle 
Dosage: 50, 150, 300 mg/kg bw 
Exposure duration: 28 days prior to mating and throughout mating, gestation and lactation in females and to parental male animals during mating and until conception was established in females.
Animals: 20/sex/dose 
Year of study: 1980
	(ECHA, 2023b)

	
	Reproductive/developmental toxicity
	Oral (gavage)
	According to OECD Guideline 421
	NOAEL: 50 mg/kg bw 
NOAEL(F1): 250 mg/kg bw 
	250 mg/kg bw: 
P0:
· 2 female mortalities 
· Reduced body weight in males and females 
· Centrilobular hypertrophy of hepatocytes in males and females 
· Dilation of renal tubules, inflammatory cell infiltration & granular casts in males and females 
· No reproductive effects 
F1: 
· No adverse effects 
	Purity: 99.7% 
Species: Rat (SD)
Vehicle: Corn oil 
Dose: 10, 50, 250 mg/kg bw
Exposure duration: 42 days
Animals: 12/sex/dose 
Year of study 2011 
	(ECHA, 2023b)

	
	Developmental toxicity 
	Oral (gavage)
	According to OECD Guideline 414
	NOAEL(maternal/developmental): 70 mg/kg bw 

	Maternal
· Symptoms of reduced fecal production was observed across all dose groups 
· Clinical signs of hunched posture and piloerection was noted in some of the animals in the mid and high dose group 
· Other symptoms of scabs, scars, wounds, erythema, alopecia, watery discharge from the eye, restlessness was considered to be transient in nature and not test material related 
· Mortalities were reported but not considered to be test material related 
· No adverse test material related macro- & microscopic findings 
· No adverse maternal developmental toxic effects 
Fetus: 
· No adverse test material related effects were noted 
	Purity: 99.76% 
Species: Rabbit (New Zealand white) 
Vehicle: Corn oil 
Dose: 10, 25, 70 mg/kg bw
Animals: 22/sex/dose 
Exposure duration: GD 6-28
Year of study 2018  
	(ECHA, 2023b)

	
	Acute toxicity to fish
	Flow-through 
	Similar to OECD Guideline 204
	LC50 (96 hrs): 1.4 mg/L 
LC50 (7 day): 1.1 mg/L
LC50 (14 day): 1.0 mg/L
	· After day 9, mortality was reported to be 100% in the 2 mg/L group 
· In the 1.3 mg/L group, mortality was 5% at day 7, and 15% on day 14 
	Purity: Not specified 
Species: Pimephales promelas (Fathead minnows)
Vehicle: Freshwater 
Dose: 0.36, 0.55, 0;.84, 1.3, 2 mg/L (nominal)
Exposure duration: 14 days
Year of study: 1989
	(ECHA, 2023b)

	
	Acute toxicity to fish 
	Semi-static 
	Similar to OECD Guideline 203
	LC50 (96 hrs): >0.1 mg/L 
	· No mortalities reported 
	Purity: Not specified 
Species: Oncorhynchus mykiss (Rainbow trout)
Vehicle: 1% Tween 80-ethanol
Dose: 0.1 mg/L
Exposure duration: 96hrs 
Year of study: 1991
	(ECHA, 2023b)

	
	Acute toxicity to fish 
	Static 
	According to 
EU Method C.1
	LC50 (48hrs): 1.8 mg/L
	· No mortalities reported at 1.6 mg/L
· 100% mortality at 2.0 mg/L 
	Purity: Not specified 
Species: Leuciscus idus melanotus (Carp)
Vehicle: Freshwater 
Dosage: 1.6 and 2.0 mg/L
Exposure duration: 48hrs
Year of study: 1997
	(ECHA, 2023b)

	
	Chronic toxicity to fish (Publication)
	In vitro
	No guideline specified
	LC50: 3.79 mg/L; NOEC: 2 mg/L
	· Reduced heart rate from 0.2 mg/L 
	Purity: 99%
Species: Danio rerio (Zebrafish)
Animals: 10 embryos/group (n=3)
Doses: 0.2, 0.5, 1, 1.5, 2  mg/L 
Vehicle: DMSO
Exposure duration: 5 weeks
Year of study: 2024
	(Chen et al., 2024)

	
	Acute toxicity to aquatic invertebrates 
	Static 
	According to OECD Guideline 202
	EC50 (48 hrs, mobility): 0.5 mg/L
	· At 0.4 mg/L 6 out of 20 animals were immobilized (30%)
· At 0.8 mg/L 11 out of 20 animals were immobilized (55%)
	Purity: 99.6%
Species: Daphnia magna
Vehicle: Water 
Dosage: 0.1, 0.2, 0.4, 0.8, 1.0 mg/L
Exposure duration: 48hrs
Year of study 2001
	(ECHA, 2023b)

	
	Chronic toxicity to aquatic invertebrates
	Flow-through 
	According to 
OECD Guideline 211
	NOEC: 0.1 mg/L 
	· Mortality: 15%, 0%, 5%, 100%, 100% at 0.01, 0.032, 0.1, 0.32, 1 mg/L respectively 

	Purity: 99.89%
Species: Daphnia magna
Vehicle: Acetone 
Dosage: 0.010, 0.032, 0.10, 0.32, 1.0 mg/L
Exposure duration: 21 days 
Year of study: 2014
	(ECHA, 2023b)

	
	Toxicity to aquatic algae and cyanobacteria 
	Static
	According to OECD Guideline 201
	EC50 (72 hrs, growth rate): 0.37 mg/L
NOEC: 0.073 mg/L 

	· At 13 mg/L growth rate was strongly reduced 
· At 7.2 mg/L reduced by 30.9% and 14% at 4.0 mg/L
· Concentrations analyzed were between 2.5 and 4.0% of the nominal concentrations
	Purity: 99.96%
Species: Desmodesmus subspicatus
Vehicle: Freshwater 
Dosage: 0, 0.7, 1.2, 2.2, 4, 7.2, 13 mg/L 
Exposure duration: 72 hrs 
Year of study: 2010
	(ECHA, 2023b)

	
	Toxicity to microorganisms
	Not specified 
	According to
OECD Guideline 209
	EC50 (3hrs, inhibition of total respiration): >10 mg/L 
	· % inhibition was 10, 10, and 10 % per replicate. 
	Purity: Not specified. 
Species: Activated sludge of a predominantly domestic sewage
Vehicle: Freshwater 
Dosage: 10 mg/L
Exposure duration: 3hrs 
Year of study 1991
	(ECHA, 2023b)

	
	Toxicity to microorganisms
	Static 
	According to Huels method 
	EC10 (6hrs, growth inhibition): >1711 mg/L 
	· Inhibition of bacterial O2 consumption was 4.6% at 1711 mg/L
	Purity: >99%
Species: Pseudomonas putida
Vehicle: Freshwater 
Dosage: 874, 1090, 1520, 1711 mg/L
Year of study: 1991
	(ECHA, 2023b)

	
	Other toxicities (Publication) 
	In vitro 
	No guideline specified
	
	· ABP 4 downregulate MEOX1 5-fold and TBX6 2.5-fold following 1 µM exposure suggesting impairing osteogenic and myogenic differentiation
· OCT4 expression increased 5.7-fold following 1 µM exposure suggesting that ABP 4 arrests stem cells in an undifferentiated state
· LC50 (HiPS, 4 days): 35.1 µM
· RUNX2 expression was reduced by 2.5 and 3.3-fold, OSX expression was reduced by 2.7 and 4.7-fold at 0.5 and 1 µM, respectively, which indicate ABP 4 may affect osteoblast formation. However, COL1A1 expression was similar to control. 
	Purity: Not specified 
Cell line: HiSP cells 
Dosage: 0.25, 0.5, 1 µM
Year of study 2023 
	(Dương et al., 2023)

	
	Other toxicities (Publication) 
	In vivo 
	No guideline specified
	
	· ABP 4 induced anti-inflammatory effects in the intestine of larval zebrafish, resulting in tissue damage and decreased feeding capacity
	Purity: >99% 
Animal: Danio rerio (Adult zebrafish, ZF, Wild type AB)
Concentration: 0.01, 0.1, 1 μM
Exposure duration 6 days 
Year of study: 2022
	(Liu et al., 2022)

	
	Other toxicities (Publication) 
	In vivo
	No guideline specified
	
	· Decreased spontaneous tail coiling at 28hpf
· Increased locomotor activity at 144hpf 
· 144hpf larvae spent less time in dark 
· Dopamine : downregulation(drd2b, drd2c and th1) and upregulation(drd1 and drd2b) at 0.01 and 0.1μM respectively
· Serotonin: 5ht1ab was up-regulated at 0.01μM 
· Gaba: gabra1, gat1, glsa. grind1b and gria2b was downregulated at 0.01 and 0.1μM while abat, glud1a and glula was upregulated at 1μM
	Purity: >98% 
Animals: Danio rerio (Adult zebrafish ZF, Wild type AB)
Concentrations: 0.01, 0.1, 1 μM
Exposure duration: 144hpf (6 days)
Year of study: 2022
	(Shi et al., 2022)

	
	Other toxicities (Publication) 
	Not specified 
	No guideline specified 
	
	· Increased death rate in a non-dose dependent manner 
· Increased malformation rates 
· Slightly reduced hatching rate 
· Reduced heart rate at 0.1 and 1 mg/L 
· Downregulation of genes involved in protein and carbohydrate digestion and absorption, pancreatic secretion
· Other genes involved in lipid metabolism, PPAR signaling pathway were also down regulated
	Purity: Not specified 
Species: Danio rerio (Zebrafish) 
Doses: 0.01, 0.1, 1 mg/L 
Vehicle: DMSO 
Exposure duration: 96hrs 
Year of study: 2023 

	(Li et al., 2023)

	
	Other toxicities (Publication)
	In Vivo 
	No guideline specified
	
	· Significantly delayed hatching rate and increase in pericardial edema at 10 µM
· Yolk sac edema at 10 µM
· Increased frequency of spinal deformities at 10 µM
· Reduced cartilage development at 1, 5 and 10 µM
· Increased expression of sox9a, myod, sparc and nrf2a at 10 µM
	Purity: >99%
Species: Danio rerio (Zebrafish)
Doses: 1, 5 & 10 µM Vehicle: Not specified 
Exposure duration: 5 dpf
Year of study: 2025
	(Brashears et al., 2025)

	
	Other toxicities (Publication)
	In Vivo
	No guideline specified
	
	· Reduced reproductive output of adult zebrafish at 5 & 50 nM
· Histopathological changes in the ovaries (loose ovary structure, nuclear condensation and separation of the follicular membrane from the yolk) at 5 & 50 nM. 
· Widened intracellular spaces and reduction of mature spermatocytes in males at 5 & 50 nM.
	Purity: >99%
Species: Danio rerio (Zebrafish)
Dosage: 5 & 50 nM (1.03 & 10.3 µg/L)
Vehicle: DMSO
Exposure duration: 60 days 
Year of study: 2025
	(Gao et al., 2025)

	
	Other toxicities (Publication) 
	In vitro 
	No guideline specified 
	
	· Exposure to ABP 4 resulted in increased lipid accumulation by activating peroxisome proliferator activator receptor (PPAR) and γ -retinoid X receptor
	Purity: Not specified 
Cell line: Human bone marrow MSC 
Doses: 1, 5, 10 µM 
	(Ren et al., 2023)

	
	Other toxicities (Publication)
	In Vivo
	No guideline specified
	
	· Significantly increased body weight and total length following 21 days exposure to 0.1 and 1 mg/L test material*
· Histopathological changes of a thinned mucosal layer(with autolyzed villi), intestinal villi epithelial cell detachment, connective tissue hyperplasia(0.1 and 1 mg/L groups)
· Expression of ela2l was reduced (0.1mg/L)*and  cpa4 and prss were significantly reduced (0.1 and 1 mg/L)*
· Expression of g6pc1a.1 was increased (1 mg/L)**
· Of the analyzed genes for lipid synthesis, transport and metabolism scd expression was decreased in 0.1 and 1 mg/L treatment group*.
	Purity: 98.4%
Species: Danio rerio (Zebrafish)
Doses: 0.01, 0.1, 1 mg/L (0.049, 0.49, 4.85 µM)
Vehicle: DMSO Exposure duration: 21 days
Year of study: 2024

	(Yang et al., 2024)

	
	Other toxicities (Publication)
	In Vivo
	No guideline specified
	
	· Bioaccumulation in gills (14.74 µg/g) and digestive glands (26.27 µg/g) in 1 µM dose group 
· DNA damage following 0.01 µM exposure and at higher doses
· Oxidative stress, inflammation and tissue damage was reported for the 0.01 and 0.1 µM treatment groups
	Purity: >99%
Species: Corbicula fluminea (Asian clam)
Doses: 0.01, 0.1 1 µM
Vehicle: DMSO
Exposure duration: 21 days 
Year of study: 2024
	(Zhang et al., 2024)

	
	Other toxicities (Publication)
	In Vivo
	No guideline specified
	
	· Decreased food intake ratio of 27.88%* in females and 39.3%^ in males.
Females:
· Reduction in villus height and muscular thickness
· Increased goblet size
· Decreased food intake ratio by 27.88%*

Males:
· Shortened and expanded villi 
· Decreased food intake ratio by 39.3%^ 
	Purity: >99%
Species: Danio rerio (Zebrafish)
Doses: 0.1 µM (20.6µg/L or 0.0206 mg/L)
Vehicle: DMSO
Exposure duration: 28 days 
Year of study: 2024

	(Liu et al., 2024)

	
	Other toxicities (Publication)
	In Vivo 
	No guideline specified
	
	· Liver damage (nuclear pyknosis, inflammatory cell infiltration, congestion, intracellular edema) in all dose groups 
· Increased ALT and AST levels in all dose groups 
· Increased expression of Bcl2, caspase 3 and Bax in all dose groups
· Dose dependent increase in ROS levels at all dose groups in the liver 
· mTOR protein levels was reduced at all doses 
· Increased expression of NF-ĸB and IL-1β at all doses
· mRNA levels of NF-ĸB, TNF-α, IL- 1β, and IL-6 were increased at all doses 
	Purity: Not specified 
Species: Cyprinus carpio (common carp)
Doses: 0.01, 0.1, 1 mg/L 
Vehicle: DMSO
Exposure duration: 30 days 
Year of study: 2024
	(Xie et al., 2024)

	3,5-di-tert -butyl-4-hydroxy styrene (ABP 5)
	No data
	
	
	
	
	
	

	3,5-di-tert -butyl-4-hydroxy benzaldehyde (ABP 6)
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 471
	Negative 
	· No increases in number of revertant colonies
	Purity: Not specified
Strains: Salmonella typhimurium TA98, TA 100, TA 1535, TA1537 and E. Coli WP2 uvrA
Vehicle: DMSO
Concentrations: Up to 2500 µg/plate in first experiment; up to 1568 µg/plate in second experiment using modified conditions
Year of study: 2016

	

	
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 487
	Negative 
	· No increase in the frequency of mono- and binucleated cells with micronuclei neither in the absence or presence of S9
	Purity: Not specified 
Cell type: Peripheral human lymphocytes
Vehicle: DMSO
Concentrations: Up to 52 mg/L (±S9)
Year of study: 2016  
	(Dekant, 2024)

	
	Genotoxicity (Publication)
	In vitro
	No guideline specified
	
	· ABP 6 can cleave supercoiled DNA at concentrations of 1 mM
	Purity: 98% 
Test system: Supercoiled DNA (pUC1)
Concentrations: 1, 10, 100, 1000, 1000 µM
	(Nagai et al., 1993)

	
	Other toxicities (Publication)
	In vivo 
	No guideline specified
	
	· LC50: >0.1 mg/L
· Increased heart rate 
	Purity: ≥ 98%
Species: Danio rerio (Zebrafish)
Vehicle: Not specified 
Dosage: 0.1 mg/L
Exposure duration: 120 hpf
Year of study: 2005
	(Noh et al., 2025)

	3,5-di-tert -butyl-4-hydroxy aceto phenome (ABP 7)
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 471
	Negative 
	· No increase in revertant colonies were observed 
	Purity: Not specified
Strain: Salmonella typhimurium TA98, TA 100, TA 1535, TA1537 and E. Coli WP2 uvrA
Vehicle: DMSO 
Concentrations: Up to 500 and 1600 µg/plate in the absence and presence, respectively
Year of study: 2016
	(Dekant, 2024)

	
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 487
	Negative
	· No increase in the number of mono- and binucleated cells with micronuclei in the absence or presence of metabolic activation.
	Purity: Not specified
Cell type: Peripheral human lymphocytes
Vehicle: DMSO
Concentrations: Up to 164 mg/L in first and second experiment
Year of study: 2016
	(Dekant, 2024)

	7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione (ABP 8)
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 471
	Negative
	· No significant increases in revertant colonies was observed
	Purity: Not specified
Strain: Salmonella typhimurium and E. coli WP2 uvrA
Vehicle: DMSO
Concentrations: Up to 1600 µg/plate (with and without S9 fraction)
	(Dekant, 2024)

	
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 487
	Negative
	· No increase in the number of mono- and binucleated cells with micronuclei in the absence or presence of metabolic activation.
	Purity: Not specified
Cell type: Peripheral human lymphocytes
Vehicle: Not specified
Concentrations: 110 mg/L (-S9) and 164 mg/L (+S9)
Year of study: 2016
	(Dekant, 2024)

	3-(3,5-di- tert-butyl-4-hydroxyphenyl) methyl propanoate (ABP 9)
	Acute toxicity 
	Oral (Gavage)
	Similar to 
OECD Guideline 401
	LD50: >5000 mg/kg bw 
	· No mortalities and gross pathological changes reported
· Clinical signs of toxicity consisted of dyspnea, curved body position and exophthalmos 
	Purity: Not specified
Species: Rat (Tif: RAIf (SPF))
Vehicle: Distilled water containing 0.5% carboxymethylcellulose + 0.1% polysorbate 80 
Dosage: 5000 mg/kg bw Animals: 5/sex/dose
Year of study: 1981
	(ECHA, 2023d)

	
	Acute toxicity 
	Oral (Gavage)
	None 
	LD50: 1230 mg/kg bw 
	· All animals were reported dead at 4000 mg/kg bw. 4 out of 5 animals died in the 2000 mg/kg bw group and 2 out of 5 dies in the 1000 mg/kg bw group. 
· No other data was reported 
	Purity: not specified 
Species: Rat (Sherman-Wistar)
Vehicle: Corn oil
Dosage: 250, 500, 1000, 2000, 4000 mg/kg
Animals: 5/sex/group
Year of study: 1965
	(ECHA, 2023d)

	
	Acute toxicity
	Oral (Gavage)
	None 
	LD50: 2900 mg/kg bw
	· All animals at the high dose died 
· 3 out of 5 animals died at 3.2 g/kg dose group 
· 1 out of 5 animals does at 2.23 g/kg dose group
	Purity: Not specified 
Species: Rat (Sherman-Wistar)
Vehicle: Tween-80 and water (1:5)
Dosage: 1.12, 1.60, 2.24, 3.12, 4.48 g/kg
Animals: 5 animals/group 
Year of study: 1965
	(ECHA, 2023d)

	
	Acute toxicity
	Inhalation
	None 
	LC50: >217 mg/L air 
	· No deaths occurred
· All animals appeared unaffected during exposure 
	Purity: Not specified. 
Species: Rat (Wistar)
Type of inhalation exposure: Not specified 
Exposure duration: 1hr 
Dosage: 217 mg/L
Animals: 10/sex/group  
Year of study: 1965
	(ECHA, 2023d)

	
	Acute toxicity
	Dermal (Occlusive) 
	None
	LD50:>2000 mg/kg bw 
	· No mortalities were reported 
· Clinical sign consisted of slight erythema at 25hrs and slight edema at day 7 & 14. 
	Purity: Not specified
Species: Rabbit (New Zealand White) 
Vehicle: No vehicle 
Exposure duration: 24hrs 
Doses: 2000 mg/kg bw
Animals: 2/sex/dose 
Year of study: 1980  
	(ECHA, 2023d)

	
	Skin irritation
	Dermal (occlusive)
	According to EPA § 163.81-5 "Primary dermal irritation study"
	Not irritating 
	· Mean erythema score: 0.3 out of 4 
· Mean edema score: 0.1 out of 4 
· Primary dermal irritation index: 0.6 out of 8 
	Purity: Not reported 
Species: Rabbit (New Zealand White) 
Vehicle: Not specified 
Dose: 0.5 g test material
Exposure duration: 24hrs Animals: 3 male & 3 female
Year of study: 1982 
	(ECHA, 2023d)

	
	Skin irritation
	Dermal (occlusive)
	Similar to OECD Guideline 404
	Slightly irritating 
	· Mean erythema score: 1.08 out of 4
· Mean edema score: 0.25 out of 4 
· Primary dermal irritation index: 1.37 out of 8 
	Purity: Not specified 
Species: Rabbit (New Zealand White)
Vehicle: No vehicle
Dose: 0.5 mL test material
Exposure duration: 24hrs 
Animals: 6 females/dose 
Year of study: 1980 
	(ECHA, 2023d)

	
	Eye irritation 
	Ocular
	According to EPA § 163.81-4 "Primary eye irritation study"
	Not irritating 
	· Mean cornea opacity score: 0 out of 4 
· Mean iris score: 0 out of 2 
· Mean conjunctivae score: 0.33 out of 3 
· Mean chemosis score: 0 out of 4 
· Primary irritation index: 0.7 out of 110
	Purity: Not specified 
Species: Rabbit (New Zealand White)
Vehicle: Not specified
Dosage: 0.1mL test material 
Exposure duration: No washing for 3 animals; 10 mL physiological saline wash for other 3 animals  
Animals: 6 animals
Year of study: 1982
	(ECHA, 2023d)

	
	Eye irritation 
	Ocular  
	According to Section 191.12 of the Final Order, Enforcement Regulations, Federal Register, Vol. 29. No. 182, P, 13009
	Not irritating 
	· Mean cornea opacity score: 0 out of 4 
· Mean iris score: 0 out of 2 
· Mean conjunctivae score: 0 out of 3 
· Mean chemosis score: 0 out of 4 

	Purity: Not specified
Species: Rabbit (Strain not specified) 
Vehicle: Not specified 
Dosage: Not specified
Exposure duration: Not specified
Animals: 6 animals used
Year of study: 1965
	(ECHA, 2023d)

	
	Eye irritation
	Ocular
	Similar to OECD Guideline 405 

	Not irritating
	· Mean cornea opacity score: 0 out of 4 
· Mean iris score: 0 out of 2 
· Mean conjunctivae score: 0.22 out of 3 
· Mean chemosis score: 0.22 out of 4 
· Overall irritation score: 3.7 (24hrs); 1.7 (48hrs); 0 (72hrs)

	Purity: Not specified 
Species: Rabbit (New Zealand White)
Vehicle: No vehicle
Dosage: 0.1mL test material 
Exposure duration: Single application with no wash 
Animals: 6 males 
Year of study: 1980 
	(ECHA, 2023d)

	
	Genotoxicity 

	In vitro 
	Similar to 
OECD Guideline 471
	Negative 
	· No increase of the number of histidine-prototrophic mutants after treatment with the test substance either with or without metabolic activation was observed
	Purity: >99%
Vehicle: Acetone 
Strains:  TA 98, TA 100, TA 1535, TA 1537 and TA 1538
Concentrations: 20, 80, 320, 1280, 5120 µg/0.1 ml (+/-S9)
Year of study: 1983
	(ECHA, 2023d)

	
	Genotoxicity 
	In vitro 
	According to OECD Guideline 473
	Negative
	· No evidence of clastogenic effects was obtained in Chinese hamster ovary cells in vitro treated with the test substance.
	Purity: >98%
Vehicle: DMSO 
Strain: Chinese hamster ovary (CHO) 
Concentrations:  4.88, 9.77, 19.53 µg/ml (-S9); 39.06, 78.13, 156.25 µg/ml (+S9)
Year of study: 1995
	(ECHA, 2023d)

	
	Repeated dose toxicity 
	Oral (feed)
	None 
	NOAEL 0.04% (36 mg/kg bw) 
	· 8 males and 6 females from the 1% dose group died during experimental period. Most of the deaths occurred during the 2nd or 3rd week. 
· Considerable reduced growth in the 1% dose group, in parallel with reduced food intake at 1%. 
· Hemoglobin content was significantly reduced in males and females at the 1% group. SGOT activity was reduced at the 0.2 and 1% dose groups and alkaline phosphatase activity was increased in the 1% group. 
· Differences in organ weight for the 0.2 and 1(significant)% dose group compared to control
· Surviving animals in the 1% dose group were small and emaciated, all had enlarged, dark-brown livers and large thyroids. 
· In the 1% dose groups, liver effects were characterized by enlarged hepatocytes, with homogenous cytoplasm that often contained large eosinophilic droplets. At the 0.2% group hepatic changes was characterized by homogenous cytoplasm and nuclei with various sizes
	Purity: Not specified
Species: Rat (Wistar) 
Vehicle: No vehicle
Exposure duration: 90 days 
Dosage: 0, 0.04, 0.2, 1.0% (approximately 36, 180 & 900 mg/kg bw)
Animals: 10/sex/dose 
Year of study 1969
	(ECHA, 2023d)

	
	Repeated dose toxicity
	Oral (feed)
	None 
	NOAEL: 0.2% (180 mg/kg bw)
	· At 1 and 5% animals appeared unhealthy. All animals in the 5% dose group and one female from the 1% dose group died in the second week of the experiment. 
· In the 1 and 5% dose groups (both sexes) growth depression was reported 
· Considerable reduced food intake at the 1 and 5 % dose groups (both sexes) 
· Relative liver weights were considerable increased in all dose groups. 
· Stared coats, severe emaciation and distended abdomens which were wet as a result of involuntary discharge of urine were found in males and females at the 1.0 %
· Livers were reported to be greatly enlarged and dark-brown in color for animals in the 1% dose group
· Histopathological examination of liver for the 1% dose group revealed abnormalities characterized by homogeneous cytoplasm of hepatocytes, increased number of binucleated cells and mitotic figures, necrosis of individual parenchymal cells, dissociation of hepatic parenchyma and slight proliferation of bile ducts.
· Renal lesions observed in 1 female was characterized by dilatation of cortical and medullary tubules lined by flattened epithelium and often filled with cellular debris.
· Kidneys of males and animals in 0.2% dose group did not show any treatment related effects 
	Purity: Not specified 
Species: Rat (Wistar) 
Vehicle: No vehicle 
Exposure duration: 28 days 
Dosage: 0.2, 1, 5% (approximately 180, 900, 4500 mg/kg bw) 
Animals: 5/sex/dose 
Year of study: 1968
	(ECHA, 2023d)

	
	Reproductive/developmental toxicity
	Oral (gavage)
	According to 
OECD Guideline 421
	NOAEL: 10 mg/kg bw 

NOAEL(F1): 100 mg/kg bw 
	Parental
· In the 250 mg/kg be dose group, 9 males and 12 females displayed discomfort following test material administration lasting for 1-4 days. Other observed clinical signs were palpable mass, hair loss, wound and/or crust/scurf, piloerection and chromodacryorrhea with no relationship to treatment. 
· In the 250 mg/kg bw dose group significant body weight reduction was for males during the first week of dosing. For the females at 250 mg/kg bw, there was a decrease in body weight gain during premating, gestation and lactation periods. Females in the 100 mg/kg bw group also had a reduced body weight gain during treatment.
· Food consumption was reduced in males (250 mg/kg bw) during the first and second week of dosing. For females in the 100 and 250 mg/kg bw dose group significantly reduced food consumption was reported during premating and gestation. 
· Mean and absolute liver weights were increased for males and females at 100 and 250 mg/kg bw dose groups. 
· Histopathological findings in the liver were reported to be hypertrophy of the hepatocytes in males and females of the 100 and 250 mg/kg bw dose groups. An increased incidence of cholangiofibrosis of the intrahepatic bile ducts was reported for males and females in the 250 mg/kg bw group and males in the 100 mg/kg bw group. 

Developmental
· In the 250 mg/kg bw dose group mean litter size was slightly reduced at birth. Number of still born pups was increased and incidence of pup loss was higher than control. 
· Reduced body weight gain was reported for the pups in the 250 mg/kg bw dose group. 

Reproductive
· No test-material related effects were observed on fertility and mating performance 
	Purity: >98% 
Species: rat (Tif: RAI f (SPF))
Vehicle: Carboxymethyl cellulose (CMC)
Dosage: 10, 100, 250  mg/kg bw 
Exposure duration: 42 days
Animals: 15/sex/dose 
Year of study: 1996 
	(ECHA, 2023d)

	
	Acute toxicity to fish 
	Static 
	According to OECD Guideline 203
	LC50 (96hrs): 5.6 mg/L 
	· Mortalities in blank: 0 %
· Mortalities in vehicle: 0 %
· At a concentration of 3.2 mg/L moderate symptoms in swimming behavior and a loss of equilibrium were observed. At a concentration of 5.8 mg/L symptoms of respiratory functions were observed.
	Purity: Not specified 
Species: Danio rerio 
Vehicle: Freshwater 
Dosage: 1.0, 1.8, 3.2, 5.8, 10 mg/L
Exposure duration: 96hrs 
Year of study: 1989
	(ECHA, 2023d) 

	
	Acute toxicity to invertebrate 
	Static 
	According to 
OECD Guideline 202
	EC50 (24hrs, mobility): >100 mg/L
	· Immobilization in blank: 0 %
· Immobilization in vehicle: 5 %
	Purity: Not specified 
Species: Daphnia magna 
Vehicle: Freshwater 
Dosage: 0.32, 0.58, 1.0, 1.8, 3.2, 5.8, 10, 18, 32, 58, 100 mg/L
Exposure duration: 24hrs
Year of study: 1989
	(ECHA, 2023d)

	
	Chronic toxicity to invertebrate
	Semi-static 
	According to EU Method C.20
	NOEC: 0.123 mg/L 
	· Mortality in the control groups did not exceed 20%
· On day 20, 6 out of 10 animals were reported dead at an unreported concentration 
	Purity: Not specified 
Species: Daphnia magna 
Vehicle: freshwater 
Dosage: 0.123, 0.173, 0.367, 0.572, 1.143 mg/L
Exposure duration: 21 days 
Year of study: 1995 
	(ECHA, 2023d)

	
	Toxicity to aquatic algae and cyanobacteria

	Static 
	According to EU Method C.3  
	EC50 (72hrs, biomass): 2.3 mg/L
NOEC: 0.5 mg/L 
	· Solubility of the test material in water appeared to be lower than the lowest tested concentration. 
	Purity: Not specified 
Species: Desmodesmus subspicatus (Green Algae) 
Media: fresh water 
Dosage: 1.23, 3.7, 11.1, 33.3, 100mg/L (nominal); < 0.03, 0.1, 0.5, 3.9, 35.9mg/L (measured)
Exposure duration: 72hrs 
Year of study: 1991
	(ECHA, 2023d)

	
	Toxicity to microorganism
	Not specified 
	According to OECD Guideline 209 
	EC50 (3hrs, inhibition of total respiration): >100 mg/L  
	
	Purity: Not specified 
Species: Activated sludge 
Media: Fresh water 
Dosage: 2.7, 4.2, 11.0, 33.3, 103.3 mg/L. 
Exposure duration: 3hrs 
Year of study: 1989
	(ECHA, 2023d)

	3-(3,5-di-tert-butyl-4-hydroxyphenyl) propanoic acid (ABP 10)
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 471
	Negative
	No significant increases in revertant colonies was observed with or without metabolic activation
	Purity: Not specified
Strain: Salmonella typhimurium TA 98, TA 100, TA 1535, TA 1537 and TA 1538 and E. coli WP2 uvrA
Vehicle: Not specified
Concentrations: Up to 5120 µg/plate (±S9 fraction)
Year of study: 1983
	(Dekant, 2024)

	
	Genotoxicity (Primary data not publicly available)
	In vitro
	According to OECD Guideline 487
	Negative
	No increase in the number of mono- and binucleated cells with micronuclei in the absence or presence of metabolic activation.
	Purity: Not specified
Cell type: Chinese hamster ovary cells
Vehicle: DMSO
Concentrations: Up to 207 mg/L (-S9) and 415 mg/L (+S9)
Year of study: 1992
	(Dekant, 2024)


*(P<0.05); ** (P<0.01); ***(significant but not specified); ^(P<0.001); Semi-static: no flow of solution/test material, but occasional renewal of the water media (containing test material) following prolonged exposure. Static: no flow of solution/test material and no renewal of water media (containing test substance).
[bookmark: _Hlk175766503]
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