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1 PHYSICAL HAZARDS 

Hazard classes not assessed in this dossier. 

2 TOXICOKINETICS (ABSORPTION, METABOLISM, DISTRIBUTION AND ELIMINATION) 

No data identified. 

3 HEALTH HAZARDS 

3.1 Acute toxicity - oral route  

Hazard class not assessed in this dossier. 

3.2 Acute toxicity - dermal route 

Hazard class not assessed in this dossier. 

3.3 Acute toxicity - inhalation route 

Hazard class not assessed in this dossier. 

3.4 Skin corrosion/irritation 

Hazard class not assessed in this dossier. 

3.5 Serious eye damage/eye irritation 

Hazard class not assessed in this dossier. 

3.6 Respiratory sensitisation 

Hazard class not assessed in this dossier. 

3.7 Skin sensitisation 

Hazard class not assessed in this dossier. 

3.8 Germ cell mutagenicity 

Hazard class not assessed in this dossier. 

3.9 Carcinogenicity 

Hazard class not assessed in this dossier. 

3.10 Reproductive toxicity 

3.10.1 Animal data 

3.10.1.1  Anonymous, 2020. 

Study reference: 

Anonymous (2020).  

(See Annex II, confidential information). 

Detailed study summary and results:  

Test type 

OECD Test Guideline 414, Oral (gavage) prenatal developmental toxicity study in mouse. 
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EPA OPPTS 870.3700 (Prenatal Developmental Toxicity Study). 

GLP compliant. 

Reliability of 1 (reliable without restriction). 

Test substance  

The test substance: 2-Ethylhexanoic acid, monoester with propane-1,2-diol  

Degree of purity: see Annex II, confidential information. 

Test animals 

Mice /Crl: CD-1(ICR)/ female. 

24 females/group (a total of 96 animals included). 

Mated at age 8-10 weeks old, when weight at least 25 g.  

Weighed between 27.1-37.5 g at the start of dosing.  

Administration/exposure 

Oral (gavage) 

The substance was administered once daily from GD (Gestation Day) 6 to GD17 (animals were maintained 

until GD 18, on which they were sacrificed).  

Vehicle: Corn oil was used both as the vehicle and control article.  

High dose: 1000 mg/kg bw/day. Based on a previous dose range-finding study.  

Intermediate-dose level: 300 mg/kg bw/day. Anticipated to represent a No observed Adverse Effect Level 

(NOAEL) for both maternal and fetal development.  

Low dose: 100 mg/kg bw/day. Anticipated to represent a No Observed Effect level (NOEL) for both 

maternal and fetal development. 

A control group of 24 animals was included. 

A dose volume of 5 mL/kg was used. Dose volumes were based on individual body weights. 

Test substance formulation 

Formulations were prepared on a weekly basis (formulations of 10 and 200 mg/mL were previously found 

stable and homogenous for 16 days when refrigerated (2-8oC)). The test article was formulated as a 

suspension in corn oil following dispensary standard operating procedure and the formulation method. 

Formulations were stored and refrigerated (2-8 oC) in a sealed container protected from light. 

One control animal was sacrificed on GD 1 due to poor health (squinting eyes; thin body condition; hunched 

posture; fast respiration and abnormal colour, yellow skin of the uro-genital area).  

Description of test design 

According to OECD TG 414. 

Animals were individually housed. 

At the time of mating, females were 8-10 weeks old and weighing at least 25 g. Mating was confirmed by the 

presence of a vaginal plug in situ, or other not further described evidence of mating, if necessary. The day on 

which mating was confirmed was noted as GD 0.  

Animals were exposed once daily from GD 6 to 17 and sacrificed on GD 18. 
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Maternal examinations 

Daily physical examinations from the start of dosing until necropsy.  

Post dose observations. 

Individual body weight on GD 5, 6, 7, 8, 9, 12, 15, 17 and 18. 

Food consumption on GD 6-7, 7-8, 8-9, 9-12, 12-15, 15-17 and 17-18 (unit: g/animal/day). 

When sacrificed, animals were examined macroscopically. 

Blood was drawn from the intracardiac region prior to necropsy and analysed for thyroid hormones. 

Ovaries and uteri were removed and examined with following data being recorded: Pregnancy status; gravid 

uterus weight; body weight (recorded for adjusted gravid uterus weight calculations and not reported); 

number of corpora lutea; number and intrauterine position of implantations subdivided into live fetuses, early 

intrauterine deaths, late intrauterine deaths and dead fetuses.  

The uterus of any apparently non-pregnant female was immersed in a 10% ammonium sulfide solution to 

reveal any evidence of implantation.  

Thyroids from schedule sacrifice females were dissected, weighed post-fixation and retained in 10% 

buffered formalin. 

Fetal examinations 

Live fetuses were sacrificed by a subcutaneous injection of sodium pentobarbitone. Dead fetuses were 

classified as those which appeared to have died shortly before necropsy. 

Number of dead and live fetuses, body weight, sex determination and anogenital distance were recorded. 

One half of the fetuses from each litter were dissected and examination of viscera and heads by the Wilson 

sectioning method were conducted.  

The other half of the fetuses from each litter were examined for skeletal abnormalities in 50% glycerol.  

Fetal abnormalities were classified as malformations when rare and/or potentially lethal defects, or as 

variations when commonly occurring as non-lethal abnormality.  

Results and discussion 

In this GLP compliant OECD TG 414 study, groups of 24 female mice were administered 2-ethyl hexanoic 

acid, monoester with propane-1,2-diol at dose levels of 0, 100, 300 or 1000 mg/kg bw/day by oral gavage 

administration, from day 6 until and including day 17, after mating.  

Historical Control Data were included in the data analysis of fetal pathology and malformations. 

Samples prepared for use on the first and last day of dosing were analysed for achieved concentration. The 

mean concentration on the first and last day of dosing was within 10% of the nominal concentration, 

indicating acceptable accuracy of the formulations.  

Maternal toxicity: 

Few clinical observations were recorded for all groups, including controls, of which none were substance 

related. 

Corrected weight changes for animals administered 1000 mg/kg bw/day were 29% higher than control 

animals; however, statistical significance was not achieved. The non-significant changes of corrected weight 

changes were observed with no substance-related effects on gravid uterus weights, carcass weights, or 

weight changes, and the corrected weight changes were thus considered incidental and unrelated to the test 

substance. 
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Table 3−1: Female body Weight, GD 5-18 (Anonymous, 2020) 

 

 

Statistically significant increase was observed in food consumption on GD 6-7 in animals administered 100 

mg/kg bw/day. Significantly increased body weight changes were observed in animals administered 300 

mg/kg bw/day on GD 9-12, and on GD 9-12 of animals administered 1000 mg/kg bw/day. At GD 15-17 a 

significantly decrease body weight change was found at 1000 mg/kg bw/day. However, these variations were 

transient, and thus considered unrelated to the test substance.  
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Table 3−2: Summary of food Consumption (Anonymous, 2020) 

 

No maternal toxicity related to the test substance was observed throughout the study up to the limit dose of 

1000 mg/kg bw/day. 

Reproductive parameters: 

Litter data as assessed by live and dead fetuses, sex ratio, pup weight, mean corpora lutea, implantations, 

early, late and total resorptions, sex ratio and pre- and post-implantation loss, for animals receiving 100, 300 

and 1000 mg/kg bw/day were not adversely affected by treatment. One animal administered 1000 mg/kg 

bw/day was pregnant on GD 18 but had no viable fetus. This was an isolated finding and thus considered 
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incidental. In all dose groups placental and litter weight were similar to controls and were not affected by the 

administration.  

 

Table 3−3: Pregnant females, corpora lutea, implantation sites, implantation loss 

(Anonymous, 2020) 

 

 

Table 3−4: Pre-implantation loss, early-, late- and total resorptions (Anonymous, 2020) 
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Table 3−5: Post-implantation loss, dead and live fetuses (Anonymous, 2020) 

 

 

Table 3−6: Fetal weight (Anonymous, 2020) 

 

 

Fetal toxicity: 

1000 mg/kg bw/day (group 4) 

At this dose level a statistically significant (p<0.001) lower mean fetal weight (adjusted for litter size) 

compared with controls was observed (males: -13%, females: -15%, combined: -14%). The adverse finding 

is regarded as a test substance related effect. 

Malformations: 

High incidences of fetal malformations of the head, skull and brain in litters at dose group administered 1000 

mg/kg bw/day were recorded. Skull malformations were observed in a total of six fetuses versus none 

observed in the control group. However, the malformations observed in the skull of the fetuses did not show 

any statistical differences from the control group. Malformations of the brain were reported to be a 

disorganisation of the cranial cavity structures. Such malformations were observed in five fetuses of two 
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different litters, versus no malformations in controls and the other dose levels. However, the malformation of 

the brain was not statistically significant.  

A significant difference between control and 1000 mg/kg bw/day was observed in: 

- head malformation, exencephaly, (statistically significant difference was obtained in litters with 

p<0.005).  

Variations: 

Furthermore, increased incidences of skeletal variations at 1000 mg/kg bw/day were observed, primarily 

unossified or incomplete ossification of the skeleton (in skull, sternebra, cervical central arch, thoracic 

centrum and limbs). Most of the observed incidences of skeletal variations were reported higher than 

Historical Control Data ranges or not previously observed in the Historical Control Data ranges to cover the 

period of the conducted study. Significant skeletal variations were only identified in fetuses maternally 

exposed to 1000 mg/kg bw/day and not when dosed 100 or 300 mg kg bw/day.  

A significant difference between control and 1000 mg/kg bw/day was observed in: 

- Bipartite ossification of the sternebra (statistically significant difference obtained in % litter with 

p<0.05) 

- Supernumerary rib present in the sternebra (statistical differences were obtained in both in % litter and 

% fetal with p<0.05 and p<0.001, respectively) 

- Unossified vertebra – cervical centrum (statistically difference was obtained both in % litter and %  

fetal, both with p<0.001).   

Other notable fetal variations in 1000 mg/kg bw/day were observed in skull, sternebra, vertebra, forelimb 

and hindlimb. 

300 mg/kg bw/day (group 3): 

No adverse developmental effects were reported. 

 

100 mg/kg bw/day (group 2) 

Exencephaly and skull malformation were observed in one fetus. An incidence of such malformation was 

however reported within Historical Control Data, and together with the absence of a dose-response (no 

incidences of such malformations dosing 300 mg/kg bw/day), the incidence of malformation in the head 

observed was considered to be incidental for this one fetus.  

 

Tabulated overviews of the observed fetal variations and malformations is given below in table 3-7, table 3-8 

and table 3-9: 
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Table 3−7: Overview of the fetal variation findings including historical levels (Anonymous, 

2020) 
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Table 3−7 (continued): Overview of fetal variations findings, including historical levels 

(Anonymous, 2020) 
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Table 3−8: Observations regarding malformations (Anonymous, 2020) 
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Table 3-9 below gives a condensed overview regarding the abnormal findings.  

 

Table 3−9: Overview of notable abnormalities in fetuses/litters (table produced from the 

reporting in table 4.2, table 4.4 and table 8.10 in Anonymous, 2020) 

 

Group  

Parameter 

Fetuses 

 (observed/total no. examined fetus) 

Litter 

(observed/total no. examined litters) 

1 2 3 4 1 2 3 4 

Malformations 

Exence-

phaly           

% 

0/305 

0 

1/257 

0.44 

0/322 

0 

8/288 

3.04* 

0/23 

0 

1/19 

5 

0/24 

0 

4/21 

19* 

Skull, 

various 

malformati

ons                             

%        

0/152 

 

0 

1/129 

 

0.77 

0/161 

 

0 

6/143 

 

26 

0/23 

 

0 

1/19 

 

5.3 

0/24 

 

0 

3/21 

 

14 

Brain, 

disorganise

d cranial 

structures      

% 

0/153 

 

0 

0/128 

 

0 

0/161 

 

0 

5/145 

 

3.97 

0/23 

 

0 

0/19 

 

0 

0/24 

 

0 

2/21 
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Variations 

Bipartite 

ossification 

of the 

sternebra 

% 

0/152 

 

0 

1/129 

 

0.88 

2/161 

 

1.04 

5/143 

 

3.74 

0/23 

 

0 

1/19 

 

5 

1/24 

 

4 

4/21 

 

19* 

Supernum

erary rib 

present in 

the 

sternebra

% 

25/152 

 

         

16.85 

14/129 

 

                  

9.65 

39/161 

 

                   

24 

62/143 

 

                 

42.15** 

13/23 

 

           

57 

6/19 

 

                       

32 

17/24 

 

                 

71 

19/21 

 

                 

90* 

Unossified 

vertebra – 

cervical 

centrum             

% 

15/152 

 

9.16 

8/129 

 

6.42 

 

14/161 

 

8.37 

87/143 

 

60.71** 

6/23 

 

26 

5/19 

 

26 

7/24 

 

29 

20/21 

 

95** 

*p<0.05 **p<0.001 
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Table 3−10: Historical Control Data for Malformations (Anonymous, 2020) 

 

 

Substance related findings: 

Overall, the statistically significant increased incidences of malformations, skeletal variations and lower fetal 

weight, observed in fetuses from animals administered 1000 mg/kg bw/day were considered to be treatment 

related.  

 

3.10.1.2 Anonymous, 2016. 

Study reference:  

Anonymous (2016).  
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(See Annex II, confidential information) 

Detailed study summary and results:  

Test type 

According to OECD Test Guideline 414 (Prenatal Developmental Toxicity Study). 

GLP compliance. 

Reliability of 1 (reliable without restriction). 

Test substance  

Test material:  2-Ethylhexanoic acid, monoester with propane-1,2-diol  

Analytical purity: 95.8% (data from public available REACH registration of the substance) 

Test animals 

Rat/ Sprague-Dawley Crl:CD®(SD)/females. 

20 females/group. 

Age: 70 days on Day 0 of gestation. 

Weight at study initiation: 220-290 g. 

Administration/exposure 

Oral (gavage). 

Dosing from Day 6 to Day 19 (inclusive) after mating, once daily. 

0 (group 1), 100 (group 2), 300 (group 3), 1000 mg/kg bw/day (group 4); actual doses. 

Vehicle: corn oil. 

Dose volume: 5 mL/kg. 

Concentration in vehicle: 0, 20, 60 or 200 mg/mL. 

Formulations from 10 mg/mL to 200 mg/mL were stable for up to 1 day at ambient temperature (nominally 

+21ºC) and 16 days refrigerated (nominally +4ºC). 

Description of test design: 

According to OECD TG 414. 

Cohoused with M/F ratio per cage: 1:1 with identified stock males 

No premating exposure. 

Animals exposed from GD 6 to 19 (inclusive)  

Animals sacrificed on GD 20 

Maternal examination:  

Cage side observations at least twice daily. Detailed clinical observations GD Days 0, 5, 12, 18 and 20. Body 

weight measurement GD 0,3,6-20. Detailed necropsy and full macroscopic examination of the tissues were 

performed. All external features and orifices were examined visually. Based on observations required tissue 

samples preserved in appropriate fixative. 

Ovaries and uterine content examined after termination including gravid uterus weight, number of corpora 

lutea, number of implantations, number of early resorptions and number of late resorptions. 
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Fetal examinations: 

Number of dead and life fetuses, M/F ratio, fetal weight, external examinations, soft tissue examinations, 

skeletal examinations (no head examinations). 

Results and discussion 

In this GLP compliant OECD TG 414 study, groups of 20 female Sprague Dawley rats were administered 2-

ethyl hexanoic acid, monoester with propane-1,2-diol at dose levels of 0, 100, 300 or 1000 mg/kg bw/day by 

oral gavage administration, from day 6 and including day 19 after mating.  

Maternal toxicity: 

All females were pregnant. There were no signs at routine examination that could be associated with 

treatment and no signs were observed in association with dose administration. Body weight, gravid uterine 

weight, food consumption and macroscopic evaluation were not adversely affected by treatment up to 1000 

mg/kg bw/day when compared with control animals. At 1000 mg/kg bw/day, slight mean body weight loss 

was recorded during days 6-7 of gestation and mean food consumption was slightly low during days 6-9. 

Reproductive parameters: 

Litter data as assessed by mean corpora lutea, implantations, early, late and total resorptions, sex ratio and 

pre- and post- implantation loss, for animals receiving 100, 300 and 1000 mg/kg bw/day, were not adversely 

affected by treatment. Placental and litter weight were similar with controls and were not affected by the 

administration.  

Fetal toxicity:  

1000 mg/kg bw/day (group 4) 

Male, female and overall fetal weights were statistically significantly lower when compared with controls. At 

this level there were two fetuses in two litters with the major abnormality short/threadlike tail. There was an 

increased incidence of a wide spectrum of minor abnormalities/skeletal variants: large nasofrontal suture; 

thoracic vertebral abnormality; short supernumerary cervical rib and 14th rib; delayed/incomplete 

ossification/unossified cranial centres, cervical, thoracic and sacral caudal vertebrae, sternebra, pelvic bones, 

metacarpals/metatarsals and a decrease in ossified cervical vertebral centra; variation in lens shape; 

small/absent lobe of thyroid; partially undescended lobe of thymus; small/absent renal papilla and dilated 

ureter when compared with concurrent control and Historical Control Data with the exception of 

delayed/incomplete ossification/unossified cervical vertebrae.  

According to the authors of the test report these findings indicate a treatment related disturbance of 

development which is potentially adverse. 

300 mg/kg bw/day (group 3) 

At 300 mg/kg bw/day there was an increased incidence of the minor abnormalities, large nasofrontal suture; 

thoracic vertebral abnormality; delayed/incomplete ossification/unossified thoracic vertebrae and a decrease 

in ossified cervical vertebral centra when compared with concurrent control and Historical Control Data with 

the exception of delayed/incomplete ossification/unossified thoracic vertebrae.  

According to the authors of the test report these findings were considered not to represent an adverse effect 

on fetal development. 

100 mg/kg bw/day (group 2) 

At 100 mg/kg bw/day there was an increased incidence of the minor abnormalities, large nasofrontal suture 

and variation in lens shape, compared with concurrent control and Historical Control Data. According to the 

authors of the test report these findings are considered not to represent an adverse effect on fetal 

development. 
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Relevant data/ tables from Anonymous (2016) test report: 

Table 3−11: Body weight change - group mean values (g) for females during gestation (Anonymous, 2016) 
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Table 3−12: Food consumption - group mean values (g/animal/day) - for females during gestation (Anonymous, 2016) 
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Table 3−13: Litter data - group mean values on Day 20 of gestation (Anonymous, 2016) 
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Table 3−14: Placental, litter and fetal weights - group mean values (g) on Day 20 of gestation (Anonymous, 2016) 
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Table 3−15: Observations regarding major anomalies (Anonymous, 2016) 
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Table 3−16: Observations regarding minor skeletal abnormalities (Anonymous, 2016) 
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Table 3−17: Observations regarding minor visceral skeletal abnormalities and necropsy finding (Anonymous, 2016) 
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3.10.2 Human data 

No data identified. 

3.10.3 Other data (e.g. studies on mechanism of action) 

No data identified. 

3.11 Specific target organ toxicity – single exposure 

Hazard class not assessed in this dossier. 

3.12 Specific target organ toxicity – repeated exposure 

3.13 Hazard class not assessed in this dossier. 

3.14 Aspiration hazard 

3.15 Hazard class not assessed in this dossier. 

 

4 ENVIRONMENTAL HAZARDS 

Hazard classes not assessed in this dossier. 


