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GreenScreen® Executive Summary for Propylene (CAS #115-07-1) 
 

Propylene is a volatile organic chemical predominately used in the manufacturing of plastics.  It is 
polymerized to polypropylene, ethylene-propylene elastomers, and polymer gasoline for plastic 
products.  Propylene is also used as an aerosol propellant and as a chemical intermediate in the 
manufacturing of acetone, isopropylbenzene, isopropanol, isopropyl halides, propylene oxide, 
acrylonitrile and cumene.  It is a clear, colorless gas at room temperature, and it is extremely flammable. 
 
Propylene was assigned a GreenScreen Benchmark™ Score of 2 (“Use but Search for Safer 
Substitutes”).  This score is based on the following hazard score combinations:   
 Benchmark 2g 

o Very High Physical hazards (flammability-F) 
 
A data gap (DG) exists for endocrine activity-E.  As outlined in GreenScreen® Guidance Section 
11.6.2.1 and Annex 5 (Conduct a Data Gap Analysis), propylene meets requirements for a GreenScreen 
Benchmark™ Score of 2 despite the hazard data gap.  In a worst-case scenario, if propylene were 
assigned a High score for the data gap E, it would be categorized as a Benchmark 1 Chemical.   
 
New Approach Methodologies (NAMs) used in this GreenScreen® include in silico modeling for 
endocrine activity, skin sensitization, respiratory sensitization, and acute and chronic aquatic toxicity, 
and in vitro testing for genotoxicity.  The quality, utility, and accuracy of NAM predictions are greatly 
influenced by two primary types of uncertainties: 

 Type I: Uncertainties related to the input data used 
 Type II: Uncertainties related to extrapolations made 

 
Type I (input data) uncertainties in propylene’s NAMs dataset include lack of or insufficient 
experimental data on endocrine activity, skin sensitization, respiratory sensitization, acute aquatic 
toxicity, and chronic aquatic toxicity, and lack of validated test methods for respiratory sensitization.  
Propylene’s Type II (extrapolation output) uncertainties include the limitations of in vitro genotoxicity 
assays in mimicking in vivo metabolic systems, uncertain in vivo relevance of in silico prediction of 
endocrine receptor binding activities, VEGA and LabMol prediction results that were outside of the 
applicability domain in predicting skin sensitization, and the lack of a defined applicability domain in 
prediction of respiratory sensitization in OECD Toolbox. Some of propylene’s type II uncertainties were 
alleviated by the use of in vitro test batteries and/or in combination of in vivo data.    
 

GreenScreen® Hazard Summary Table for Propylene 

Group I Human Group II and II* Human Ecotox Fate Physical 
C M R D E AT ST N SnS SnR IrS IrE AA CA P B Rx F 
      s r* s r* * *         

L L L L DG L L L M L L L L L M M L vL L vH 

Note: Hazard levels (Very High (vH), High (H), Moderate (M), Low (L), Very Low (vL)) in italics reflect lower 
confidence in the hazard classification while hazard levels in BOLD font reflect higher confidence in the hazard 
classification.  Group II Human Health endpoints differ from Group II* Human Health endpoints in that they have four 
hazard scores (i.e., vH, H, M, and L) instead of three (i.e., H, M, and L), and are based on single exposures instead of 
repeated exposures.  Group II* Human Health endpoints are indicated by an * after the name of the hazard endpoint or 
after “repeat” for repeated exposure sub-endpoints.  Please see Appendix A for a glossary of hazard acronyms.   
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GreenScreen® Chemical Assessment for Propylene (CAS #115-07-1) 
 

Method Version: GreenScreen® Version 1.4 
Assessment Type1: Certified 
Assessor Type: Licensed GreenScreen® Profiler 
 
GreenScreen® Assessment (v.1.2) Prepared By: Quality Control (v.1.2) Performed By: 
Name: Bingxuan Wang, Ph.D. Name: Dr. Margaret H. Whittaker, Ph.D., 

M.P.H., CBiol., F.S.B., E.R.T., D.A.B.T. 
Title: Toxicologist Title: Managing Director and Chief 

Toxicologist 
Organization: ToxServices LLC Organization: ToxServices LLC 
Date: February 25, 2013 (Draft); May 29, 2013 
(Revision #1) 

Date: April 11, 2013 (Draft); June 3, 2013 
(Revision #1) 

  
GreenScreen® Assessment (v.1.4) Prepared By: Quality Control (v1.4) Performed By: 
Name: Rachel Galante, M.P.H. Name: Bingxuan Wang, Ph.D., D.A.B.T. 
Title: Associate Toxicologist Title: Senior Toxicologist 
Organization: ToxServices LLC Organization: ToxServices LLC 
Date: May 11, 2018 Date: May 22, 2018 
  
GreenScreen® Assessment (v.1.4) Prepared By: Quality Control Performed By: 
Name: Margaret H. Rubens, M.P.H. Name: Bingxuan Wang, Ph.D., D.A.B.T. 
Title: Associate Toxicologist Title: Senior Toxicologist 
Organization: ToxServices LLC Organization: ToxServices LLC 
Date: August 13, 2021, November 16, 2021 Date: August 13, 2021, November 17, 2021 
 
Expiration Date: November 17, 20262 

 

 
Chemical Name: Propylene 
 
CAS Number:             115-07-1 
 
Chemical Structure(s):  
 

 
Also called:  1-Propene; 1-Propylene; EINECS 204-062-1; Methylethene; Methylethylene; Propene 
(ChemIDplus 2021) 
 

 
1 GreenScreen® reports are either “UNACCREDITED” (by unaccredited person), “AUTHORIZED” (by Authorized GreenScreen® 
Practitioner), or “CERTIFIED” (by Licensed GreenScreen® Profiler or equivalent).  
2 Assessments expire five years from the date of completion starting from January 1, 2019.  An assessment expires three years from 
the date of completion if completed before January 1, 2019 (CPA 2018a).   



Template Copyright © (2014-2021) by Clean Production Action. All rights reserved. 
Content Copyright © (2021) by ToxServices. All rights reserved. 
 

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-139 
 Page 2 of 55 

Suitable surrogates or moieties of chemicals used in this assessment (CAS #s): 
In order to address the data gap for reproductive and neurotoxicity, data for 1-butene (CAS #106-98-9) 
were used.  1-Butene was identified in ECHA’s REACH dossier for propylene (ECHA 2021a) as a read-
across chemical for this endpoint.  Propylene and 1-butene are similar in size and structure (only 
differing by 1 carbon) and both contain a terminal double bond.  Therefore, there toxicities are expected 
to be similar.   

 
Surrogate: 1-Butene (CAS #106-98-9) 
 
In addition, as propylene is a gas, testing for skin sensitization and irritation and eye irritation is not 
technically feasible.  ToxServices evaluated the potential for the alpha olefin 1-butene to serve as a 
surrogate for these endpoints but it is also a gas.  Pent-1-ene (CAS #109-67-1) is the smallest alpha 
olefin that is a liquid under standard temperature and pressure.  Therefore, ToxServices used 
sensitization and irritation data for pent-1-ene in addition to modeling of propylene to address those data 
gaps.  Since pent-1-ene is a liquid while propylene is a gas, ToxServices considered pent-1-ene to be a 
weak surrogate. 

 
Surrogate:  Pent-1-ene (CAS #109-67-1) 
 
Identify Applications/Functional Uses:  
1. Polymerized to polypropylene base for plastics and carpet fibers. 
2. Chemical Intermediate for acetone, isopropylbenzene, isopropanol, isopropyl halides, propylene 
oxide, acrylonitrile, and cumene. 
3. Monomer in polymer gasoline. 
4. As aerosol propellant and component. 
(HSDB 2018) 
 
Known Impurities3: 
Polymer grade propylene has typical purities of 95-100%, chemical grade propylene has purities of 90 – 
98%, and refinery grade propylene has purities of 50 – 70%.  Common impurities in polymer grade and 
chemical grade propylene are ethane and propane (UNEP 2003).  The screen is performed on the 
theoretical pure substance. 
 
GreenScreen® Summary Rating for Propylene4,5 6,7: Propylene was assigned a GreenScreen 

Benchmark™ Score of 2 (“Use but Search for Safer Substitutes”) (CPA 2018b).  This score is based on 
the following hazard score combinations:   

 
3 Impurities of the chemical will be assessed at the product level instead of in this GreenScreen®. 
4 For inorganic chemicals with low human and ecotoxicity across all hazard endpoints and low bioaccumulation potential, persistence 
alone will not be deemed problematic.  Inorganic chemicals that are only persistent will be evaluated under the criteria for 
Benchmark 4. 
5 See Appendix A for a glossary of hazard endpoint acronyms.  
6 For inorganic chemicals only, see GreenScreen® Guidance v1.4 Section 12 (Inorganic Chemical Assessment Procedure). 
7 For Systemic Toxicity and Neurotoxicity, repeated exposure data are preferred.  Lack of single exposure data is not a Data Gap 
when repeated exposure data are available.  In that case, lack of single exposure data may be represented as NA instead of DG.  See 
GreenScreen® Guidance v1.4 Annex 2. 
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 Benchmark 2g 
o Very High Physical hazards (flammability-F) 

 
A data gap (DG) exists for endocrine activity-E.  As outlined in GreenScreen® Guidance Section 
11.6.2.1 and Annex 5 (Conduct a Data Gap Analysis), propylene meets requirements for a GreenScreen 
Benchmark™ Score of 2 despite the hazard data gap.  In a worst-case scenario, if propylene were 
assigned a High score for the data gap E, it would be categorized as a Benchmark 1 Chemical.   
 

Figure 1: GreenScreen® Hazard Summary Table for Propylene 

Group I Human Group II and II* Human Ecotox Fate Physical 
C M R D E AT ST N SnS SnR IrS IrE AA CA P B Rx F 
      s r* s r* * *         

L L L L DG L L L M L L L L L M M L vL L vH 

Note: Hazard levels (Very High (vH), High (H), Moderate (M), Low (L), Very Low (vL)) in italics reflect lower 
confidence in the hazard classification while hazard levels in BOLD font reflect higher confidence in the hazard 
classification.  Group II Human Health endpoints differ from Group II* Human Health endpoints in that they have four 
hazard scores (i.e., vH, H, M, and L) instead of three (i.e., H, M, and L), and are based on single exposures instead of 
repeated exposures.  Group II* Human Health endpoints are indicated by an * after the name of the hazard endpoint or 
after “repeat” for repeated exposure sub-endpoints.  Please see Appendix A for a glossary of hazard acronyms. 
 
Environmental Transformation Products  
Based on its molecular formula, possible combustion products of propylene are CO and CO2.  Although 
they are feasible environmental transformation products, they are not considered relevant to this 
GreenScreen® assessment, as they are naturally occurring in the environment, and are not persistent nor 
bioaccumulative. 
 
Introduction 
Propylene is a volatile organic chemical predominately used in the manufacturing of plastics.  It is 
polymerized to polypropylene, ethylene-propylene elastomers, and polymer gasoline for plastic 
products.  Propylene is also used as an aerosol propellant and as a chemical intermediate in the 
manufacturing of acetone, isopropylbenzene, isopropanol, isopropyl halides, propylene oxide, 
acrylonitrile and cumene.  It is a terminal double bond molecule that is a clear, colorless gas at room 
temperature, and it is highly flammable (HSBD 2018).  Propylene is primarily produced via steam 
cracking where either propane or naphtha undergoes a dehydrogenation reaction to produce propylene 
(ICIS 2010).  
 
ToxServices assessed propylene against GreenScreen® Version 1.4 (CPA 2018b) following procedures 
outlined in ToxServices’ SOPs (GreenScreen® Hazard Assessment) (ToxServices 2020). 
 
U.S. EPA Safer Choice Program’s Safer Chemical Ingredients List 
The SCIL is a list of chemicals that meet the Safer Choice standard (U.S. EPA 2021a).  It can be 
accessed at: http://www2.epa.gov/saferchoice/safer-ingredients.  Chemicals on the SCIL have been 
assessed for compliance with the Safer Choice Standard and Criteria for Safer Chemical Ingredients 
(U.S. EPA 2015). 
 
Propylene is not currently on the SCIL. 
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GreenScreen® List Translator Screening Results 
The GreenScreen® List Translator identifies specific authoritative or screening lists that should be 
searched to identify GreenScreen Benchmark™ 1 chemicals (CPA 2018b).  Pharos (Pharos 2021) is an 
online list-searching tool that is used to screen chemicals against all of the lists in the List Translator 
electronically.  ToxServices also checks the U.S. Department of Transportation (U.S. DOT) lists (U.S. 
DOT 2008a,b),8 which are not considered GreenScreen® Specified Lists but are additional information 
sources, in conjunction with the Pharos query.  The output indicates benchmark or possible benchmark 
scores for each human health and environmental endpoint.  The output for propylene can be found in 
Appendix C. 
 
 Propylene is a Benchmark U chemical when screened using Pharos, and therefore a full 

GreenScreen® is required.   
 Propylene is listed on the U.S. DOT list as a Hazard Class 2.1 chemical. 
 Propylene is on the following list for multiple endpoints.   

o EC – CEPA DSL: Inherently toxic to humans (iTH) 
 Specified lists for single endpoints are reported in individual hazard endpoints in the hazard 

assessment section below.  
 
Hazard Statement and Occupational Control  
The following EU harmonized Globally Harmonized System of Classification and Labelling of 
Chemicals (GHS) hazard statements were identified for propylene, as indicated in Table 1.  General 
personal protective equipment (PPE) recommendations are presented in Table 2, below.   
 

Table 1: GHS H Statements for Propylene (CAS #115-07-1) (ECHA 2021b) 
H Statement H Statement Details 

H220 Extremely flammable gas 

 
Table 2: Occupational Exposure Limits and Recommended Personal Protective Equipment for 

Propylene (CAS #115-07-1) 
Personal Protective Equipment 

(PPE) 
Reference 

Occupational Exposure 
Limits (OEL) 

Reference 

Eye/Face protection (face shield and 
safety glasses); gloves; impervious 

clothing and shoes; full-face 
respirators (where risk presents) 

HSDB 2018 

ACGIH 8hr TWA: 500 ppm HSDB 2018 

Russia STEL: 100 mg/m3 HSDB 2018 
Switzerland TWA: 10,000 

ppm (11,500 mg/m3) 
HSDB 2018 

ACGIH: American Conference of Governmental Industrial Hygienists 
STEL: Short-term Exposure Limit  
TWA: Time Weighted Average 

 
Physicochemical Properties of Propylene 
Propylene is a colorless, odorless gas.  It is volatile and moderately soluble in water.  Propylene is more 
soluble in the organic phase than in water, according to the log Kow of 1.77. 
 

 
8 DOT lists are not required lists for GreenScreen List Translator v1.4.  They are reference lists only. 
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Table 3: Physical and Chemical Properties of Propylene (CAS #115-07-1) 
Property Value Reference 

Molecular formula C3H6 ChemIDplus 2021 
SMILES Notation CC=C ChemIDplus 2021 
Molecular weight 42.0804 g/mol ChemIDplus 2021 
Physical state Gas ChemIDplus 2021 
Appearance Colorless, odorless, gas ECHA 2021a 
Melting point -185°C ChemIDplus 2021 
Boiling point -47.6°C ChemIDplus 2021 
Vapor pressure 8,690 mm Hg at 25°C ChemIDplus 2021 
Water solubility 200 mg/L at 25°C ChemIDplus 2021 
Dissociation constant n/a n/a 
Density/specific gravity 0.505 g/cm3 at 25 °C (pressure >1 atm) PubChem 2021 
Partition coefficient 1.77 ChemIDplus 2021 
 
Toxicokinetics 
 
Absorption 
 
In mice, the rate of uptake of propylene by inhalation is saturable.  The maximum rate of uptake was 8 ± 
0.5 mg propene/kg bw/h.  In Fischer 344 rats exposed by inhalation to 1,000 mg/m3 propylene, blood 
concentrations of the metabolite propylene oxide were 740 ng/g blood within 5 minutes of the start of 
exposure; corresponding values during exposure to 10 mg/m3 propylene were 160 ng/g after 5-12 
minutes.  At exposure concentrations that do not saturate the main forms of metabolism, uptake of 
propylene by inhalation is controlled by the air concentration, the blood:air partition coefficient, and the 
lung perfusion rate (ECHA 2021a). 
 
Distribution 
 
Levels of DNA adducts resulting from exposure to propylene found in liver, testes, lung, spleen, and 
kidney were similar indicating an even dose distribution in the tissues studied.  Tissue:air partition 
coefficients for propylene measured in vitro indicate a very low potential for accumulation in tissues; 
values for adipose were approximately 10x greater than that of other tissues (ECHA 2021a). 
 
Metabolism 
 
Two diastereomers of N-(2-hydroxypropyl) histidine were identified in the hydrolysate of hemoglobin 
from mice exposed by inhalation to propylene (20,000 ppm) (34,400 mg/m3) showing that propylene is 
metabolized to the epoxide and that the oxidation is not stereospecific.  The levels of adducts in 
propylene treated mice show that propylene oxide is a major metabolite of propene.  The maximum 
rates of metabolism (Vmax) of propene were 110 and 50.4 µmol/h/kg for mouse and rat respectively; 
Vmax/2 was reached at 270 ppm and 400 ppm (460 and 690 mg/m3) in mice and rats respectively. 
Cytochrome P450 activity in both the liver and the nasal microsomes of rats were initially reduced 
during exposure to propylene but had returned to approximately their initial values within 6h.  In Fischer 
344 rats exposed to propylene, concentrations of exhaled propylene oxide decreased during exposure 
suggesting rapid saturation and subsequent inactivation of propene oxide producing cytochrome species.  
In male and female rats exposed to propene by inhalation, the presence of HPVal adducts in systemic 
blood and N7-HPGua adducts in tissue from all treated groups demonstrated internal exposure to 
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propylene oxide.  The number of adducts increased with exposure concentration up to 2,000 ppm (3,440 
mg/m3) reaching a plateau above this concentration (expected to be due to enzyme saturation).  The 
number of N7-HPGua adducts was similar in all tissues examined (ECHA 2021a). 
 
Elimination 
 
Exhalation is the major route of elimination of propylene.  During exposure by inhalation to 
concentrations of propylene that do not result in saturation of metabolism, 92% and 86% of inhaled 
propene was exhaled unchanged in rat and mouse respectively; this is expected due to the low uptake of 
propylene from the alveoli into blood (ECHA 2021a). 
 
Relevant Human Information 
 
Following exposure of a healthy male volunteer to propylene by inhalation, propylene concentrations in 
exhaled air dropped rapidly.  A physiological toxicokinetic model predicted that propylene is eliminated 
so rapidly in humans that it cannot accumulate and that 35% of inhaled propylene enters the blood, 20% 
of inhaled propylene is metabolized resulting in 7% of inhaled propylene metabolized, while the 
remainder is exhaled unchanged (ECHA 2021a). 
 
In four male human volunteers exposed by inhalation to propylene for 3 hours, the mean rate of 
metabolism was 30 µmol/h at an exposure concentration of 25 ppm (43 mg/m3); the majority of inhaled 
propene was exhaled unchanged.  Mean blood concentrations of propylene oxide calculated assuming a 
blood:air partition coefficient of 66 were 0.44 and 0.92 nmol/L at mean propylene exposure 
concentrations of 9.82 and 23.4 ppm (17 and 40 mg/m3), respectively (ECHA 2021a). 
 
Hazard Classification Summary 
 
Group I Human Health Effects (Group I Human) 
 
Carcinogenicity (C) Score  (H, M, or L): L 
Propylene was assigned a score of Low for carcinogenicity based on negative findings in inhalation 
studies in rats and mice.  GreenScreen® criteria classify chemicals as a Low hazard for carcinogenicity 
when adequate data are available and negative and they are not GHS classified (CPA 2018).  
Confidence in the score is high as it is based on high quality animal data.   
 Authoritative and Screening Lists 

o Authoritative: IARC Group 3 – Agent is not classifiable as to its carcinogenicity to humans. 
o Screening: Not present on any screening lists for this endpoint. 

 HSDB 2018 
o American Conference of Governmental Industrial Hygienists (ACGIH): A4 – not 

classifiable as a human carcinogen. 
 UNEP 2003, ECHA 2021a 

o No evidence of carcinogenicity was found in F344/N rats and B6C3F1 mice exposed to 
propylene by inhalation at concentrations of 5,000 or 10,000 ppm 6 hours/day 5 days/week 
for 103 weeks.  Propylene induced squamous metaplasia of the respiratory epithelium in 
male and female rats and epithelial hyperplasia in female rats, but more recent re-evaluation 
of this study revealed no dose-response for these effects (Klimisch 2, reliable with 
restrictions).   
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 Based on the weight of evidence, propylene was assigned a score of Low for carcinogenicity.  It is 
not classifiable as to carcinogenicity, and carcinogenicity studies in both rats and mice were 
negative. 

 
Mutagenicity/Genotoxicity (M) Score  (H, M, or L): L 
Propylene was assigned a score of Low for mutagenicity/genotoxicity based on mostly negative findings 
in gene mutation and chromosomal aberration tests in vivo.  GreenScreen® criteria classify chemicals as 
a Low hazard for mutagenicity/genotoxicity when adequate data are available and negative for both 
mutagenicity and clastogenicity and they are not GHS classified (CPA 2018).  Confidence in the score is 
high as it is based on high quality data. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 UNEP 2003, ECHA 2021a 
o In vitro: Propylene has been tested in Salmonella typhimurium strains TA97, TA98, TA100, 

TA1535 and TA1537 and Escherichia coli strain WP2 uvrA (pKM101) under GLP at 
concentrations up to 10,000 ppm in the presence and absence of metabolic activation.  Some 
mutagenic activity was only observed at concentrations above 2,500 ppm in TA1535 in the 
presence of S9 (OECD Guideline 471) (Klimisch 1, reliable without restriction). 

o In vitro: No evidence of mutagenicity was observed in mouse lymphoma L5178Y cells 
(GLP unspecified) at concentrations from 2.5 – 50% in the absence of S9, but in the 
presence of S9 equivocal results were obtained (OECD Guideline 476) (Klimisch 1, reliable 
without restriction). 

o In vivo: Male F344 rats were exposed to 200 – 10,000 ppm propylene by inhalation for 6 
hours/day, 5 days/week for a total of 20 exposures under GLP.  No increased micronucleus 
formation was found in bone marrow polychromatic erythrocytes (OECD 474) (Klimisch 1, 
reliable without restriction).   

o In vivo: Male F344 rats were exposed to propylene at 200 – 10,000 ppm for 20 days.  The 
treatments did not produce an increase in Hprt mutant frequencies in splenic T-lymphocytes 
(Klimisch 2, reliable with restrictions). 

 Although mutagenic activity was only seen in 1 of 5 bacterial strains tested in the bacterial reverse 
mutation assay and an in vitro mammalian gene mutation assay in the presence of S9, in vivo 
mutagenicity data were negative.  In addition, an in vivo clastogenicity study was negative.  
Therefore, the weight of evidence indicates that propylene is not genotoxic in vivo.   

 
Reproductive Toxicity (R) Score  (H, M, or L): L 
Propylene was assigned a score of Low for reproductive toxicity based on the lack of reproductive 
effects in a screening test in rats with the surrogate 1-butene and a lack of histological effects on 
reproductive organs in rats and mice exposed to propylene for 14 and 103 weeks.  GreenScreen® criteria 
classify chemicals as a Low hazard for reproductive toxicity when adequate data are available and 
negative and they are not GHS classified (CPA 2018).  Confidence in the score is reduced as it is 
primarily based on a screening test. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 U.S. EPA 2010 
o In the repeated dose inhalation toxicity studies in rodents (13-week study in F344 rats; 14-

week study in B6C3F1 mice; and 2-year study in F344 rats) described under Systemic 
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Toxicity/Organ Effects (Repeated Exposure), no treatment-related histological effects were 
found in reproductive organs (mammary gland, seminal vesicles, prostate, testes, ovaries and 
uterus) in animals exposed to propylene for 14 and 103 weeks.  

 ECHA 2021a 
o Surrogate: 1-Butene (CAS #106-98-9):  In a GLP-compliant OECD Guideline 422 combined 

repeated dose toxicity study with reproduction/developmental toxicity screening test, male 
and female Crl:CD IGS BR rats (12/sex/dose) were exposed via whole body inhalation to 1-
butene at concentrations of 0, 500, 2,000 and 8,000 ppm 6 hours/day 7 days/week for two 
weeks prior to breeding, during breeding, and continuing through day 19 of gestation; the 
dams were then allowed to deliver their litters, which were retained until lactation day 4.  
There was no evidence of systemic toxicity in the parents.  There were no effects on mating 
behavior, fertility and gestation indices, the number of implantation sites and corpora lutea 
per dam, numbers of pups delivered, viability of pups at and after birth and the pup sex ratio 
when compared to the control group.  Based on the lack of effects, the authors established 
the NOAEC for reproductive toxicity at 8,000 ppm, the highest concentration tested 
(Klimisch 1, reliable without restriction). 

 Based on the weight of evidence, a score of Low was assigned.  An OECD Guideline 422 screening 
test in rats with the surrogate 1-butene identified no effects to reproduction at inhalation exposures 
of 8,000 ppm.  Additionally, there was a lack of histological effects on reproductive organs in rats 
and mice exposed to propylene for 14 and 103 weeks.   

 
Developmental Toxicity incl. Developmental Neurotoxicity (D) Score  (H, M, or L): L 
Propylene was assigned a score of Low for developmental toxicity based on negative findings in a 
prenatal developmental toxicity study with rats.  GreenScreen® criteria classify chemicals as a Low 
hazard for developmental toxicity when adequate data are available and negative, and they are not GHS 
classified (CPA 2018).  Confidence in the score is high as it is based on high quality animal data. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 U.S. EPA 2010, ECHA 2021a 
o In a GLP-complaint OECD Guideline 414 prenatal developmental toxicity study, pregnant 

Wistar rats (25/group) were exposed to propylene via whole-body inhalation at 
concentrations of 0, 200, 1,000, and 10,000 ppm for 6 hours/day on gestation days 6 – 19.  
There were no changes in food and water consumption, body weight, uterine weights or 
clinical and necropsy observations in dams.  No maternal toxicity or developmental 
toxicities were observed on conception rate, mean number of corpora lutea, total 
implantations, pre/post-implantation losses or resorptions, the number of live fetuses, fetal 
sex ratio, fetal body weights, and external, soft tissue and skeletal abnormalities in the 
offspring.  The NOAEC for maternal and developmental toxicity was 10,000 ppm, which is 
the highest concentration tested (Klimisch 1, reliable without restriction).   

 Based on the weight of evidence, a score of Low was assigned since no effects on a suite of 
developmental endpoints were observed in rats following gestational exposure.   

 
Endocrine Activity (E) Score  (H, M, or L): DG 
Propylene was assigned a score of Data Gap for endocrine activity based on insufficient data.  There are 
no robust studies found in which endocrine activity was a key endpoint, thus a Data Gap is assigned. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
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o Screening: TEDX – Potential Endocrine Disruptor 
 NTP 1985, ECHA 2021a 

o Toxicology and carcinogenesis studies of propylene (greater than 99% pure) were conducted 
by exposing groups of 50 F344/N rats and 49 or 50 B6C3F1 mice of each sex to propylene 
in air by inhalation at concentrations of 5,000 or 10,000 ppm, 6 hours per day, 5 days per 
week, for 103 weeks. The occurrence of uterine endometrial stromal polyps in female mice 
showed a positive trend (P<0.05; 0/47; 0/47; 3/48); the incidence in the 10,000 ppm group 
was not significantly greater than that in the concurrent control group, but the incidence was 
higher than the mean historical control rate (22/2,411, 0.9%) and was within the range (0%-
6%) observed in studies throughout the Carcinogenesis Program. The occurrence of 
endometrial stromal polyps in three high concentration female mice was not considered to be 
clearly related to exposure to propylene.  In addition, histopathology was performed on the 
mammary gland, thymus, thyroid gland, parathyroid, pancreas, adrenal glands, reproductive 
organs and pituitary glands and no adverse effects were observed. 

 ECHA 2021a 
o In the subchronic NTP inhalation toxicity studies in rats and mice described in the repeated 

dose toxicity section below, gross pathology and histopathology were performed on the 
mammary gland, thymus, thyroid gland, parathyroid, pancreas, adrenal glands, reproductive 
organs and pituitary glands, and no adverse effects were noted. 

 U.S. EPA 2021b 
o Propylene was predicted to be inactive for androgen receptor agonism, antagonism and 

binding by the ToxCast COMPARA (Consensus) model.  It was predicted to be inactive for 
estrogen receptor agonism, antagonism and binding by the ToxCast CERAPP Potency Level 
(Consensus) model. 

 DTU 2021 (only in domain predictions are summarized below) 
o Propylene was predicted to be negative for estrogen receptor α binding (full and balanced 

training set, human in vitro) by the SciQSAR model.  It was predicted to be negative for 
estrogen receptor activation (CERAPP data in vitro) by the Leadscope model (Appendix D).   

o Propylene was predicted to be negative for androgen receptor binding (CoMPARA data in 
vitro) by the Leadscope model (Appendix D). 

 
Group II and II* Human Health Effects (Group II and II* Human) 
Note: Group II and Group II* endpoints are distinguished in the v 1.4 Benchmark system (the 
asterisk indicates repeated exposure).  For Systemic Toxicity and Neurotoxicity, Group II and II* are 
considered sub-endpoints.  See GreenScreen® Guidance v1.4, Annex 2 for more details. 
 
Acute Mammalian Toxicity (AT) (Group II) Score  (vH, H, M, or L): L 
Propylene was assigned a score of Low for acute toxicity based on 4h-inhalation LC50 of over 120 mg/L 
in rats.  GreenScreen® criteria classify chemicals as a Low hazard for acute toxicity when 4h-inhalation 
LC50 values for gases are greater than 20 mg/L (CPA 2018).  Confidence in the score is high as it is 
based on measured data. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 U.S. EPA 2010 
o Inhalation LC50 (Sprague-Dawley rats, 4 hours) > 65,000 ppm or 111.87 mg/L9.  No 

 
9 (65,000 ppm x 42.0804 g/mol) / 24,450 L/mol = 111.87 mg/L. 
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mortalities were observed at the only concentration tested. 
o Inhalation LC50 (male Sprague-Dawley rats, 4 hours) > 50,000 ppm or 86.05 mg/L10.  No 

mortalities were observed at the only concentration tested. 
 ECHA 2021a 

o  
o All of the studies reported in the REACH dossier are non-standard studies without reporting 

LC50 values.  These studies describe evidence of analgesic effects in cats, dogs, mice, and 
rats exposed to high concentrations of propylene.  A few clinical studies on the effects of 
propylene exposure in humans also describe transient anesthesia following inhalation.  
Therefore, ToxServices did not include those studies in this report. 

 Propylene is a gas at ambient temperature and pressure and therefore ingestion is unlikely and acute 
dermal studies are technically not feasible to perform.  As a result, only acute inhalation toxicity 
studies were identified.  Based on the weight of evidence, propylene is not an acute mammalian 
toxicant according to GHS classification based on inhalation LC50 values in rats. 

 
Systemic Toxicity/Organ Effects incl. Immunotoxicity (ST-single) (Group II) Score (vH, H, M, or 
L): L 
Propylene was assigned a score of Low for systemic toxicity (single dose) based on animal data 
demonstrating a lack of systemic effects at doses > 20 mg/L.  GreenScreen® criteria classify chemicals 
as a Low hazard for systemic toxicity (single dose) when no systemic toxicity is observed below the 
guidance value of 20 mg/L for a gas inhalation study (CPA 2018b).  The confidence in the score is high 
as it is based on measured animal data. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 UNEP 2003, ECHA 2021a 
o Dogs could tolerate 50% (926 mg/L) propylene without apparent depression of circulation or 

respiration while lethal doses of propylene in dogs and cats were between 70 and 80% 
(1,297 and 1,482 mg/L) (Klimisch 2, reliable with restrictions). 

o 4-Hour inhalation of 50,000 ppm (86.05 mg/L) propylene did not produce death or 
hepatotoxicity in male Sprague-Dawley rats.  Pretreatment with polychlorinated biphenyls 
(PCBs)11 caused increased relative liver weight and elevated serum enzyme activities, 
indicative of liver toxicity (Klimisch 2, reliable with restrictions). 

o No signs of toxicity in cats (details not provided) were observed when anesthesia was 
maintained at propylene concentrations of 20 – 31% (371-574 mg/L).  Some subtle effects 
were observed at concentrations of 40 – 50% and blood pressure decreases and rapid pulse 
occurred at a concentration of 70%.  Unusual ventricular ectopic beat was observed with 
exposures from 50 – 80% (Klimisch 2, reliable with restrictions). 

 
10 (50,000 ppm x 42.0804 g/mol) / 24,450 L/mol =  86.05 mg/L. 
11 The study authors described previous work done by the Chemical Industry Institute of Toxicology (CIIT) (CIIT 1977, 1980) in 
which exposure to a similar chemical, ethylene (CAS #74-85-1), at up to 9,000 ppm for 90 days or 3,000 ppm for 24 months did not 
induce any toxic effects.  However, research conducted by Conolly et al. (1977) and Guest et al. (1981), demonstrated that 
pretreatment with polychlorinated biphenyl (PCB) stimulates the metabolism of ethylene and subsequent toxicity (severe hepatic 
damage) was observed in a single 4-hour inhalation exposure to 25,000 ppm of ethylene in male rats.  The metabolism of ethylene 
has been shown to result in toxic adducts that may explain some of the observed toxicity.  Therefore, the study authors expect to 
observe a similar mechanism of PCB-induced toxicity for propylene and elected to orally pre-treat with PCB (100 mg/kg/day for 3 
days) as well as other mixed-function oxidase system (MFOS) inducers (phenobarbital [80 mg/kg/day for 4 days] and β-
napthoflavone [60 mg/kg/day for 4 days]) prior to a single treatment with 50,000 ppm of propylene for 4 hours to test for 
hepatotoxicity (Osimitz and Conolly 1985). 
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 HSDB 2018 
o In two humans, propylene exposure at the concentrations of 35% and 40% caused vomiting 

during or after the experiment, and one complained of severe vertigo.  Exposure to 
propylene at 40, 50 and 75% for a few minutes induced initial reddening of eyelids, flushing 
of face, lacrimation, coughing and sometimes flexing of legs.   

 Based on the weight of evidence, a score of Low was assigned.  A rat study demonstrated a lack of 
hepatotoxicity at 86.05 mg/L for 4 hours.  A dog study demonstrating a lack of effects on circulation 
and respiration at a dose of 926 mg/L, and a study in cats demonstrating no toxic effects at a dose of 
371-574 mg/L support this classification. 

 
Systemic Toxicity/Organ Effects incl. Immunotoxicity (ST-repeat) (Group II*) Score  (H, M, or 
L): L 
Propylene was assigned a score of Low for systemic toxicity (repeated dose) based on subchronic and 
chronic inhalation NOAECs of greater than 18.5 mg/L in rodents.  GreenScreen® criteria classify 
chemicals as a Low hazard for systemic toxicity (repeated dose) when effect levels are greater than 1 
mg/L/6h/day for gases in 90-day inhalation toxicity studies (CPA 2018b).  The confidence in the score 
is high as it is based on high quality animal data. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 UNEP 2003, U.S. EPA 2010, ECHA 2021a 
o Inhalation: In a 13-week inhalation toxicity study performed by National Toxicology 

Program (NTP), male and female F344 rats (9 – 11/sex/group) were exposed to propylene 
for 6 hours/day, 5 days/week at concentrations of 0, 625, 1,250, 2,500, 5,000 or 10,000 ppm 
in the air.  Clinical observations and body weights were monitored during the study.  No 
treatment-related death or clinical signs occurred during the study.  No gross or microscopic 
pathologic effects (including reproductive organs and nasal cavity changes) were found upon 
necropsy.  Exposed male rats had 4 – 12% higher mean body weights throughout most of the 
study while no differences in body weight gain was observed in females compared to 
controls.  The mean body weight differences in males were determined not to be related to 
treatment.  The NOAEC was established at 10,000 ppm (equivalent to 17.21 mg/L)12 
(Klimisch 2, reliable with restrictions).  

o Inhalation: In a 14-week inhalation toxicity study performed by NTP, male and female 
B6C3F1 mice (10/sex/group) were exposure to propylene for 6 hours/day, 5 days/week at 
concentrations of 0, 625, 1,250, 2,500, 5,000 or 10,000 ppm in the air.  Clinical observations 
and body weights were monitored during the study.  No gross or microscopic pathologic 
effects (including reproductive organs and nasal cavity changes) were found upon necropsy.  
In propylene-exposed females, a 4 – 7% decrease in final weight compared to controls was 
measured but was determined not to be treatment related.  The NOAEC was established at 
10,000 ppm (equivalent to 17.21 mg/L)12 (Klimisch 2, reliable with restrictions). 

o Inhalation: In a 2-year inhalation toxicity study performed by NTP, male and female F344 
rats (50/sex/group) were exposed to propylene for 6 hours/day, 5 days/week at 
concentrations of 0, 5,000 or 10,000 ppm in the air (98.6 – 99.7% pure) for 103 weeks.  
Survival was not affected by the treatment.  Mean body weights of exposed animals were 0 – 
5% lower than controls without dose-response relationships.  No treatment-related adverse 
clinical signs, gross or microscopic lesions of the reproductive organs were observed.  Upon 

 
12 (10,000 ppm x 42.0804 g/mol) / 24,450 L/mol =  17.21 mg/L. 
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histopathological examination, portal-of-entry effects of increased incidence of squamous 
metaplasia in both treatment groups and inflammation of the nasal cavities at 10,000 ppm 
were observed in females.  These effects were not observed in animals exposed to similar 
concentrations for 14 weeks.  The NOAEL was established at 10,000 ppm (equivalent to 
17.21 mg/L)12 by U.S. EPA (2010) while the UNEP (2003) and REACH dossier authors 
(ECHA 2021a) established the NOAEC at < 5,000 ppm (equivalent to < 8.61 mg/L)13 based 
on the local effects of increased squamous metaplasia and inflammation of the nasal cavities 
(Klimisch 2, reliable with restrictions). 

o Inhalation: In a 2-year inhalation toxicity study performed by NTP, male and female 
B3C3F1 mice (50/sex/group) were exposed to propylene for 6 hours/day, 5 days/week at 
concentrations of 0, 5,000 or 10,000 ppm in the air (98.6 – 99.7% pure) for 103 weeks.  
Survival rates were not affected by propylene treatments.  Slight decrease in mean body 
weights were measured at 10,000 ppm after week 59.  No compound-related clinical signs, 
gross or microscopic lesions of the reproductive organs or nasal cavity were noted.  NOAEC 
was established at 10,000 ppm (equivalent to 17.21 mg/L)12 (Klimisch 2, reliable with 
restrictions). 

o Inhalation: In a repeated dose biomarker/mutagenicity dose-response study in male F344 
rats, animals (8/group) were exposed to propylene at concentrations of 0, 200, 2,000 or 
10,000 ppm in the air for 6 hours/day for a total of 1, 3, or 20 exposures.  The subgroup 
receiving 20 exposures included females as well.  Sections of the nasal cavity of rats from all 
groups were microscopically examined and immunohistochemically prepared to identify 
nasal epithelial cells undergoing DNA synthesis.  No propylene-related nasal lesions were 
microscopically detected in any groups.  No exposure-related inflammation (rhinitis) or 
alterations were noted such as degeneration, necrosis, hyperplasia and metaplasia in the 
squamous, transitional, respiratory of olfactory epithelium lining in the nasal airways.  No 
apparent exposure-related changes in the number of cells undergoing DNA synthesis were 
found in the nasal epithelium.  No propylene exposure-related effects on cell proliferation 
were found in the liver or nasal respiratory epithelium.  The NOAEC was established at 
10,000 ppm (equivalent to 17.21 mg/L)12 both in males and females (Klimisch 2, reliable 
with restrictions).   

 Based on the weight of evidence, a score of Low was assigned.  No adverse systemic effects 
occurred in rodents at propylene concentrations of 10,000 ppm (17.21 mg/L) in each of the repeated 
dose inhalation toxicity studies described above.   

 
Neurotoxicity (single dose, N-single) (Group II) Score  (vH, H, M, or L): M 
Propylene was assigned a score of Moderate for neurotoxicity (single dose) based on transient narcotic 
effects observed following single exposures in animals and humans.  GreenScreen® criteria classify 
chemicals as a Moderate hazard for neurotoxicity (single dose) when a GHS Category 3 classification 
for transient narcotic effects is warranted (CPA 2018b).  The confidence in the score is high as it is 
based on animal and human data supported by a screening list. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Japan GHS – H335 or H336 (Specific target organ/systemic toxicity following 

single exposure – Category 3 [narcotic effects]) 
 UNEP 2003 

o In acute rodent inhalation studies, 30 – 40% (300,000 – 400,000 ppm) of propylene was 
minimally anesthetic. 

 
13 (5,000 ppm x 42.0804 g/mol) / 24,450 L/mol =  8.61 mg/L. 
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o 37% propylene in oxygen or air induced narcosis in cats.  70% propylene induced anesthesia 
in cats within 2 minutes of exposure, but the animals recovered quickly with no apparent 
lasting effects.  No signs of toxicity were observed when anesthesia was maintained at 
propylene concentrations of 20 – 31%.  In conclusion, 40 – 50% propylene was narcotic to 
cats (Klimisch 2, reliable with restrictions).    

o It has been estimated that narcotic concentration of propylene in humans is 46% (46,000 
ppm), which is above the lower flammability level (20,000 ppm) for the chemical, meaning 
that the explosive range of airborne concentrations of propylene will be reached before any 
physiologic effects can be manifested. 

 HSDB 2018 
o In humans, propylene exposure at the concentration of 6.4% (6,400 ppm or 11.8 mg/L) for 

2.25 minutes produced mild intoxication, paresthesia and inability to concentrate without 
memory impairment.  Exposure at 12.8% for 1 minute induced the same but markedly 
accentuated symptoms.  Exposures at 24% and 33% for 3 minutes caused unconsciousness.  
Exposure to 23% for 3 – 4 minutes did not produce unconsciousness. 

o In 2 humans, propylene exposure at the concentrations of 35% and 40% caused vomiting 
during or after the experiment, and one complained of severe vertigo.  50% propylene 
prompted anesthesia in two minutes followed by complete recovery without any 
physiological indications.   

 Based on the weight of evidence, propylene can induce narcosis in humans at concentrations as low 
as 6.4 % (11.8 mg/L).  However, these effects are reversible at concentrations up to 50% (92.5 
mg/L).  According to GHS classification criteria, propylene can be classified as a Category 3 
chemical under specific target organ toxicity (single exposure) based on transient narcotic effects 
(UN 2019). 

 
Neurotoxicity (repeated dose, N-repeated) (Group II*) Score  (H, M, or L): L 
Propylene was assigned a score of Low for neurotoxicity (repeated dose) based on a lack of 
neurobehavioral effects observed following repeated exposures of the surrogate 1-butene rats.  
GreenScreen® criteria classify chemicals as a Low hazard for neurotoxicity (repeated dose) when 
adequate data are available and GHS classification is not warranted (CPA 2018b).  The confidence in 
the score is high as it is based on animal for a strong structural surrogate, 1-butene. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 ECHA 2021b 
o In the 2-year NTP inhalation toxicity studies in rats and mice described in the repeated dose 

toxicity section, histopathology was performed on sternebrae, vertebrae, bone marrow, brain 
and spinal cord and no adverse effects were observed. 

o In the subchronic NTP inhalation toxicity studies in rats and mice described in the repeated 
dose toxicity section, gross pathology and histopathology were performed on sciatic nerve, 
sternebrae, vertebrae, bone marrow, brain and spinal cord, and no adverse effects were noted. 

 ECHA 2021d 
o Surrogate: 1-Butene (CAS #106-98-9):  In a GLP-compliant OECD Guideline 422 combined 

inhalational repeat dose toxicity study with the reproduction/developmental screening test, 
Sprague-Dawley rats (12/sex/dose) were exposed to 0, 500, 2,000, or 8,000 ppm (nominal) 
(0, 524, 2,062, or 8,271 ppm analytical concentrations) of 1-butene gas (≥ 99% purity) via 
whole body inhalation 6 hours/day, 7 days/week for 28 days.  Neurobehavioral examinations 
including sensory activity, grip strength, motor activity, and rectal temperature were not 
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impacted by treatment in any dosed animals (Klimisch 1, reliable without restriction). 
 Based on the weight of evidence, a Low was assigned for this endpoint.  No neurobehavioral effects 

were observed in a series of motor and functional observation battery tests in rats exposed to up to 
8,271 ppm (equivalent to 18.98 mg/L/6h/day)14 of the surrogate 1-butene for 28 days.  This NOAEC 
is greater than the duration-adjusted GHS Category 2 guidance value of 3 mg/L for vapors (i.e., 1 
mg/L x 3 months/1 month).  Therefore, the chemical is not classified under GHS. 

 
Skin Sensitization (SnS) (Group II*) Score  (H, M, or L): L 
Propylene was assigned a score of Low for skin sensitization based on negative results in four out of 
five predictive modeling programs supported by negative experimental data on the weak surrogate pent-
1-ene.  GreenScreen® criteria classify chemicals as a Low hazard for skin sensitization when adequate 
and negative data, and no GHS classification are available (CPA 2018b).  The confidence in the score is 
low as it is based on modeling and experimental data on a weak surrogate.  
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 Payne and Walsh 1994 
o Propylene is not predicted to be a skin sensitizer based on the absence of structural alerts 

identified by Payne and Walsh (1994).  See Appendix E for complete list of structural alerts. 
 OECD 2020a 

o OECD Toolbox predicted that propylene is not a skin sensitizer by using the read-across 
method.  See Appendix F for details. 

 Toxtree 2018 
o Propylene is not predicted to be a skin sensitizer using the Toxtree model v2.6.0 using 

decision tree methodology.  This chemical has not been identified as a substrate for any of 
the 5 electrophilic mechanisms known to produce a skin sensitization reaction.  See 
Appendix G for modeling output. 

 VEGA 2021 
o Propylene is predicted to not be a skin sensitizer using the VEGA model, although it is 

outside of the applicability domain for the model (Global AD Index = 0.563).  Therefore, 
this prediction is not reliable.  See Appendix H for justification. 

 LabMol 2020 
o Propylene is predicted to be a skin sensitizer based on the Bayesian consensus model 

outcome with high confiability.  Four out of five models predicted propylene to be positive 
for skin sensitization with high confiability except for the in vitro cellular response 
prediction h-CLAT model that had a 61.7% confiability; however, propylene was outside of 
the applicability domain for all models tested.  Therefore, these predictions are not reliable.  
See Appendix I for details.  

 ECHA 2021c 
o Surrogate: Pent-1-ene (CAS #109-67-1): A GLP-compliant, OECD Guideline 429/EU 

Method B.42 local lymph node assay (LLNA) was performed with female CBA/CaOlaHsd 
mice (4/group) administered topical applications of pent-1-ene (purity not specified) in 
acetone/olive oil (4:1 v/v) at 0%, 25%, 50%, or 100% on three consecutive days.  The 
animals were sacrificed five days after the first dose and the draining auricular lymph nodes 
were isolated for the proliferation assessment.  The stimulation indices (SIs) were 0.83, 0.82, 
and 0.58 for the 25%, 50%, and 100% treatments, respectively.  As none of the SIs exceeded 

 
14 (8,271 ppm x 56.1072 g/mol (molecular weight of 1-butene)) / 24,450 L/mol =  18.98 mg/L. 
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a value of 3, the authors concluded that pent-1-ene was not sensitizing under the tested 
conditions (Klimisch Score 1, reliable without restriction). 

 Based on the weight of evidence, a score of Low was assigned.  All but one predictive modeling 
output indicated that propylene is not expected to be sensitizing to the skin.  The Bayesian 
consensus model outcome run in LabMol predicted propylene to be positive for skin sensitization, 
but all models used in building the consensus model were outside the respective applicability 
domains.  In addition, the weak surrogate pent-1-ene is not a dermal sensitizer in a reliable LLNA.  

 
Respiratory Sensitization (SnR) (Group II*) Score  (H, M, or L): L 
Propylene was assigned a score of Low for respiratory sensitization based on ECHA’s guidance on 
respiratory sensitization evaluation.  GreenScreen® criteria classify chemicals as a Low hazard for 
respiratory sensitization when adequate and negative data and no GHS classification are available (CPA 
2018b).  The confidence in the score is low as this evaluation does not include non-immunologic 
mechanisms of respiratory sensitization, and no specific data are available for respiratory sensitization. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 OECD 2020a 
o Propylene does not contain any structural alerts for respiratory sensitization (Appendix J) 

 Based on the weight of evidence and guidance from ECHA regarding assessment of respiratory 
sensitization potential, a score of Low was assigned.  The guidance from ECHA states that the 
mechanisms leading to respiratory sensitization are essentially similar to those leading to skin 
sensitization (ECHA 2017).  ECHA recommended that if a chemical is not a dermal sensitizer based 
on high quality data, it is unlikely to be a respiratory sensitizer.  ECHA also noted that this rationale 
does not cover respiratory hypersensitivity caused by non-immunological mechanisms, for which 
human experience is the main evidence of activity (ECHA 2017).  As propylene is not expected 
sensitizing to the skin (see skin sensitization section above), and a literature search did not find any 
human evidence of respiratory sensitization by propylene, and as propylene does not contain any 
structural alerts for respiratory sensitization (OECD 2020a), propylene is not expected to be a 
respiratory sensitizer.   

Skin Irritation/Corrosivity (IrS) (Group II) Score  (vH, H, M, or L): L 
Propylene was assigned a score of Low for skin irritation/corrosivity based on the lack of dermal 
irritation produced by the surrogate pent-1-ene in a rabbit test.  GreenScreen® criteria classify chemicals 
as a Low hazard for skin irritation/corrosivity when adequate and negative data and no GHS 
classification are available (CPA 2018b).  The confidence in the score is low as it is based on data for a 
weak surrogate. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 ECB 2000 
o Although rapid evaporation of liquid propylene may freeze the skin and cause “frost bite”, 

the gas produces little or no irritation in animals and humans. 
 UNEP 2003 

o Two humans were anesthetized by 35 or 40% propylene without disagreeable sensations. 
Information about the route of exposure was not available. 

 ECHA 2021c 
o Surrogate: Pent-1-ene (CAS #109-67-1): A non-GLP-compliant dermal irritation test 

conducted in a manner similar to EU Method B.4 was performed with Russian (albino) 
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rabbits (3 females) administered topical applications of 0.5 mL undiluted pent-1-ene (purity 
not specified) to shaved intact or scarified skin under occlusive dressing for 4 hours.  The 
dermal reactions were evaluated at 1, 24, 48, and 72 hours.  Treatment did not produce 
erythema or edema at any of these time points; the mean erythema and edema scores at 24, 
48, and 72 hours were both 0/4.  The authors concluded that pent-1-ene was not irritating 
under the tested conditions (Klimisch Score 2, reliable with restrictions). 

 
Eye Irritation/Corrosivity (IrE) (Group II) Score  (vH, H, M, or L): L 
Propylene was assigned a score of Low for eye irritation/corrosivity based on ToxServices not 
classifying it as an ocular irritant under GHS criteria.  GreenScreen® criteria classify chemicals as a Low 
hazard for eye irritation/corrosivity when adequate and negative data and no GHS classification are 
available (CPA 2018b).  The confidence in the score is low as it is based on data for a weak surrogate. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 UNEP 2003 
o In a human study, volunteers were exposed to mixtures of propylene (1 – 8 ppm) and nitric 

oxide (0 – 4 ppm).  A reduction in propylene concentration led to a direct decline in eye 
irritation (Klimisch 3, not reliable).   

o In another human study, a mixture of 1 ppm propylene and 0.25 ppm nitric oxide resulted in 
slight irritation, and when the propylene concentration increased to 2 – 3 ppm, moderate 
irritation was reported.  Study authors attributed eye irritation to formation of formaldehyde 
(Klimisch 3, not reliable). 

o Two humans were anesthetized by 35 or 40% propylene without disagreeable sensations.  
 ECHA 2021c 

o Surrogate: Pent-1-ene (CAS #109-67-1): A non-GLP-compliant ocular irritation test 
conducted in a manner similar to EU Method B.5 was performed with Russian albino rabbits 
(3 females) administered ocular instillations of 0.1 mL undiluted pent-1-ene (purity not 
specified).  The ocular reactions were evaluated 1, 24, 48, and 72 hours after instillation.  At 
24, 48, and 72 hours, the mean corneal opacity score was 0/4, the mean iris score was 0/2, 
and the mean conjunctival score was 1/3 (individual animal scores of 1, 1, and 1), and the 
mean chemosis score was 0.1 (individual animal scores of 0, 0.3, and 0).  The conjunctival 
redness persisted to the end of the 72-hour observation period and consisted of grade 1 slight 
hyperemia.  The conjunctival swelling was identified in one animal and completely resolved 
within 48 hours of instillation.  Conjunctival secretion was also detected in two animals but 
resolved completely within 24 hours.  The authors concluded that pent-1-ene was not 
irritating under the tested conditions (Klimisch 2, reliable with restrictions). 

 Under GHS criteria (UN 2019), a chemical is classified as irritating to the eyes if it produces mean 
scores ≥ 1 for corneal opacity, ≥ 1 for iritis, ≥ 2 for conjunctival redness, and/or ≥ 2 for chemosis in 
at least 2 of 3 animals following readings at 24, 48, and 72 hours, with reversibility of the irritation 
effects occurring within 21 days (Category 2A) or 7 days (Category 2B).  Based on the mean 
conjunctival redness score of 1 and chemosis score of 0.1, ToxServices did not classify pent-1-ene, 
and by extrapolation propylene, as an ocular irritant under GHS criteria. 
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Ecotoxicity (Ecotox) 
 
Acute Aquatic Toxicity (AA) Score  (vH, H, M, or L): M 
Propylene was assigned a score of Moderate for acute aquatic toxicity based on predicted an acute 
aquatic toxicity EC50 of 21.10 mg/L in green algae.  GreenScreen® criteria classify chemicals as a 
Moderate hazard for acute aquatic toxicity when acute aquatic toxicity values are between 10 and 100 
mg/L (CPA 2018b).  The confidence in the score is low as it is based on modeling. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 U.S. EPA 2017a 
o No measured data are available and therefore ECOSAR was used to model the aquatic 

toxicity of propylene.  Propylene is designated to the neutral organics ECOSAR chemical 
class with predicted L/EC50 values of 55.62 mg/L in fish (96h), 30.92 mg/L in daphnia (48h) 
and 21.10 mg/L in green algae (Appendix K). 

 Based on the weight of evidence, a score of Moderate was assigned.  Propylene is highly volatile 
and will not remain in water for long periods of time.  ECOSAR modeling indicates that propylene 
is expected to have moderate acute aquatic toxicity.  

 
Chronic Aquatic Toxicity (CA) Score  (vH, H, M, or L): M 
Propylene was assigned a score Moderate for chronic aquatic toxicity based on predicted a chronic 
toxicity value of 2.84 mg/L in daphnia.  GreenScreen® criteria classify chemicals as a Moderate hazard 
for chronic aquatic toxicity when chronic aquatic toxicity values are between 1.0 and 10 mg/L (CPA 
2018b).  The confidence in the score is low as it is based on modeling. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 U.S. EPA 2017a 
o No measured data are available and therefore ECOSAR was used to model the aquatic 

toxicity of propylene.  This chemical has predicted chronic values of 5.30 mg/L in fish, 2.84 
mg/L in daphnia and 5.27 mg/L in green algae (Appendix K). 

 
Environmental Fate (Fate) 
 
Persistence (P) Score  (vH, H, M, L, or vL): L 
Propylene was assigned a score of Low for persistence based on its half-life in water and air.  
GreenScreen® criteria classify chemicals as a Low hazard for persistence when the half-life in air is < 2 
days and in water is < 16 days (CPA 2018b).  The confidence in the score is low as it is based on 
modeled half-life data. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 UNEP 2003 
o Although no standard aquatic biodegradation tests were found for propylene because it 

presents severe technical challenges to achieve aqueous concentrations due to its potential to 
rapidly partition from water to air, it was scientifically judged15 to have aerobic, aqueous 

 
15 Where no data were available to assess the inherent biodegradability, validated estimation methods described in Howard et al.’s 
Handbook of Environmental Degradation Rates were used to estimate the half-life of propylene (Howard et al. 1991).  



Template Copyright © (2014-2021) by Clean Production Action. All rights reserved. 
Content Copyright © (2021) by ToxServices. All rights reserved. 
 

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-139 
 Page 18 of 55 

biodegradation half-lives of between 7 and 28 days.  There is also sufficient information in 
the literature that demonstrates its potential to be metabolized by selected bacteria in the 
environment, although no information is available on the degradation rate. 

o Propylene will partition negligibly to the water compartment and the low levels in the water 
are unlikely to degrade by hydrolysis. 

o Propylene may degrade in soil but microbial degradation is likely to have little influence on 
the fate of propylene in the environment because propylene does not partition to soil. 

o Propylene is highly volatile and will partition predominantly to the atmosphere.   
o Propylene reacts readily with OH- and O3 in the air, and has half-lives between 15.1-23.8 

hours based on reactions with OH- and O3, respectively. 
 U.S. EPA 2017b 

o BIOWIN predicts that propylene is readily biodegradable.  Fugacity modeling (MCI 
method) predicts 88.3% will partition to water with a half-life of 15 days, 10% will partition 
to air with a half-life of 6.46 hours and 1.45% will partition to soil with a half-life of 30 days 
(Appendix L).  
 

Bioaccumulation (B) Score  (vH, H, M, L, or vL): vL 
Propylene was assigned a score of Very Low for bioaccumulation based on estimated BCF values and a 
log Kow of 1.77.  GreenScreen® criteria classify chemicals as a Very Low hazard for bioaccumulation 
when BCF/BAF values are less than 100 and log Kow values are less than 4 (CPA 2018b).  The 
confidence in the score is high as it is based on an experimental log Kow. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 U.S. EPA 2017b 
o BCFBAF predicted a BCF of 6.837 for propylene using the regression-based method, and a 

BCF of 6.398 for the upper trophic level using the Arnot-Gobas method, taking metabolism 
into consideration, based on a measured log Kow of 1.77 (Appendix K). 

 
Physical Hazards (Physical) 
 
Reactivity (Rx) Score  (vH, H, M, or L): L 
Propylene was assigned a score of Low for reactivity based on ToxServices not classifying it as a 
reactive chemical under GHS criteria.  GreenScreen® criteria classify chemicals as a Low hazard for 
reactivity when no GHS classification is available (CPA 2018b).  The confidence in the score was low 
as it is not based on measured data or authoritative lists. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 ICSC 1998 
o Gas/air mixtures of propylene are explosive when heated. 

 HSDB 2018 
o Propylene is explosive in the form of vapor when exposed to heat or flame.  Under unusual 

conditions (i.e., 955 atm pressure and 327 ̊C), it has been known to explode. 
o Lower explosive limit: 2.4%; upper explosive limit: 10.1% 
o Liquid propylene will explode on contact with water at 42-75°C.   
o Cylinders exposed to fire may vent and release flammable gas.  Containers may explode 

when heated.  Ruptured cylinders may rocket.   
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 Despite the characteristics described for propylene vapor/gas exposed to heat or liquid propylene 
exposed to water and heat, these features are not classifiable for reactivity under GHS (UN 2019).  

o Propylene is not considered an explosive substance because, alone, it is not capable of 
creating a chemicals reaction of gas at a high temperature and pressure at a speed that would 
damage surroundings (UN 2019 Chapter 2.1 Explosives).  

o Propylene is not a pyrotechnic substance.  That is, alone, it is not capable of producing heat, 
light, sound, gas, or smoke as a result of a non-detonative self-staining exothermic chemical 
reaction (UN 2019 Chapter 2.1 Explosives).  

o Propylene is not a substance which on contact with water emits a flammable gas.  The 
flammability of propylene on contact with water must involve the addition of heat into the 
system. That is, water and propylene alone cannot ignite a flame (UN 2019 Chapter 2.12 
Substances and mixtures which, in contact with water, emit flammable gas). 

o As propylene gas and liquid require the addition of heat (and water in some circumstances) 
to ignite or explode, the substance is not considered readily reactive. 

 Screening procedures for explosivity were used here to estimate the reactivity property of propylene.  
These procedures are listed in the GHS (UN 2019). 

o Based on the structure of its components or moieties, propylene is not considered explosive 
or self-reactive due to lack of functional groups associated with explosive or self-reactive 
properties (See Appendix M).   

o Based on the structure of its components or moieties, propylene is not considered to have 
oxidizing properties as it does not contain any structural groups known to be correlated with 
a tendency to react exothermally with combustible materials. 

 
Flammability (F) Score  (vH, H, M, or L): vH 
Propylene was assigned a score of Very High for flammability based on association with EU 
harmonized Hazard Statement of H220.  GreenScreen® criteria classify chemicals as a Very High hazard 
for flammability when they are associated with H220 (CPA 2018b).  The confidence in the score was 
high as it is based on an authoritative A listing.  
 Authoritative and Screening Lists 

o Authoritative: EU GHS – H220: Extremely flammable gas 
o Authoritative: U.S. DOT Class 2.1 chemical  
o Screening: Quebec CSST – WHMIS 1988 – Class B1 – Flammable gases 
o Screening: Australia GHS – H220: Extremely flammable gas 
o Screening: Japan GHS – Flammable Gases – Category 1 
o Screening: New Zealand GHS – 2.1.1A: Flammable gases – high hazard 

 ECHA 2021a 
o Propylene is an extremely flammable gas with lower and upper explosion limits of 2% and 

11%, respectively.   
o Propylene is classified as a GHS Category 1 flammable gas as it is ignitable when present at 

≤13% in the air.   
o Propylene has a self-ignition temperature of 455°C. 
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Use of New Approach Methodologies (NAMs)16 in the Assessment, Including Uncertainty Analyses 
of Input and Output 

 
New Approach Methodologies (NAMs) used in this GreenScreen® include in silico modeling for 
endocrine activity, skin sensitization, respiratory sensitization, and acute and chronic aquatic toxicity, 
and in vitro testing for genotoxicity.  NAMs are non-animal alternative that can be used alone or in 
combination to provide information for safety assessment (Madden et al. 2020).  At present, there is not 
a uniformly accepted framework on how to report and apply individual NAMs (U.S. EPA 2020, OECD 
2020b).  The expanded application of NAMs greatly amplifies the need to communicate uncertainties 
associated with their use.  As defined by EFSA (2018), uncertainty is “a general term referring to all 
types of limitations in available knowledge that affect the range and probability of possible answers to 
an assessment question.”  The quality, utility, and accuracy of NAM predictions are greatly influenced 
by two primary types of uncertainties (OECD 2020b): 

 Type I: Uncertainties related to the input data used 
 Type II: Uncertainties related to extrapolations made 

 
As shown in Table 4, Type I (input data) uncertainties in propylene’s NAMs dataset include lack of or 
insufficient experimental data on endocrine activity, skin sensitization, respiratory sensitization, acute 
aquatic toxicity, and chronic aquatic toxicity, and lack of validated test methods for respiratory 
sensitization.  Propylene’s Type II (extrapolation output) uncertainties include the limitations of in vitro 
genotoxicity assays in mimicking in vivo metabolic systems, uncertain in vivo relevance of in silico 
prediction of endocrine receptor binding activities, VEGA and LabMol prediction results that were 
outside of the applicability domain in predicting skin sensitization, and the lack of a defined 
applicability domain in prediction of respiratory sensitization in OECD Toolbox. Some of propylene’s 
type II uncertainties were alleviated by the use of in vitro test batteries and/or in combination of in vivo 
data.   
 

Table 4: Summary of NAMs Used in the GreenScreen® Assessment, Including Uncertainty 
Analyses 

Uncertainty Analyses (OECD 2020b) 

Type I Uncertainty: 
Data/Model Input 

Endocrine activity: No experimental data are available that 
examined endocrine levels. 
 
Skin sensitization: Experimental data are available only for a weak 
surrogate, and testing is not feasible as propylene is a gas. 
 
Respiratory sensitization: No experimental data are available and 
there are no validated test methods. 
 
Acute Aquatic Toxicity: No experimental data are available. 
 
Chronic Aquatic Toxicity: No experimental data are available. 

Type II Uncertainty: 
Extrapolation Output 

Genotoxicity: The bacterial reverse mutation assay (as defined in 
OECD Guideline 471) only tests point-mutation inducing activity in 

 
16 NAMs refers to any non-animal technology, methodology, approach, or combination thereof that inform chemical hazard and risk 
assessments.  NAMs include in silico/computational tools, in vitro biological profiling (e.g., cell cultures, 2,3-D organotypic culture 
systems, genomics/transcriptomics, organs on a chip), and frameworks (i.e., adverse outcome pathways (AOPs), defined approaches 
(DA), integrated approaches to testing and assessment (IATA).   
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non-mammalian cells, and the exogenous metabolic activation 
system does not entirely mimic in vivo conditions17.   
 
The mammalian cell gene mutation assay (as defined in OECD 
Guideline 476) only detects gene mutations, and the exogenous 
metabolic activation system does not entirely mirror in vivo 
metabolism (i.e., the liver S9 mix contains enzymes present in the 
endoplasmic reticulum but not the cytosol of liver cells).18  
 
Endocrine activity: ToxCast models don’t define applicability 
domain.  The in vivo relevance of in silico modeling by ToxCast 
and Danish QSAR models is uncertain due to lack of consideration 
of toxicokinetics and other factors. 
 
Skin sensitization: The in silico and in vitro assays evaluating key 
events in the skin sensitization AOP don’t typically include 
metabolism or abiotic transformation to address chemicals that are 
pro-haptens or pre-haptens, respectively.19  In addition, the VEGA 
and LabMol models implemented were outside of the applicability 
domain of the prediction model. 
 
Respiratory sensitization: The OECD Toolbox only identifies 
structural alerts and does not define applicability domains.  
Additionally, the ECHA guidance (2017), on which the use of 
OECD Toolbox structural alerts is based, does not evaluate non-
immunologic mechanisms for respiratory sensitization.   

Endpoint 
NAMs Data Available and 

Evaluated? (Y/N) 

Types of NAMs Data (in silico 
modeling/in vitro biological 

profiling/frameworks) 
Carcinogenicity N  

Mutagenicity Y 
In vitro data: Bacterial reverse 
mutation assay/in vitro gene 
mutation assay 

Reproductive toxicity N  
Developmental toxicity N  

Endocrine activity Y 
In silico modeling: 
ToxCast/Danish QSAR 

Acute mammalian toxicity N  
Single exposure systemic 
toxicity 

N  

Repeated exposure 
systemic toxicity 

N  

 
17 https://www.oecd-ilibrary.org/docserver/9789264071247-
en.pdf?expires=1614097593&id=id&accname=guest&checksum=89925F80B9F4BD2FFC6E90F94A0EE427 
18 https://www.oecd-ilibrary.org/docserver/9789264264809-
en.pdf?expires=1614097800&id=id&accname=guest&checksum=C0DE371FB9C5A878E66C9AB7F84E6BBE 
19 https://www.oecd-ilibrary.org/environment/test-no-442c-in-chemico-skin-sensitisation_9789264229709-en; https://www.oecd-
ilibrary.org/environment/test-no-442d-in-vitro-skin-sensitisation_9789264229822-en;  https://www.oecd-
ilibrary.org/environment/test-no-442e-in-vitro-skin-sensitisation_9789264264359-en  
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Single exposure 
neurotoxicity 

N  

Repeated exposure 
neurotoxicity 

N  

Skin sensitization Y 
In silico modeling: VEGA/Payne 
and Walsh (1994) structural alerts/ 
/Toxtree/OECD Toolbox/LabMol 

Respiratory sensitization Y 
In silico modeling: OECD Toolbox 
structural alerts 

Skin irritation N  
Eye irritation N  
Acute aquatic toxicity Y In silico modeling: ECOSAR 
Chronic aquatic toxicity Y In silico modeling: ECOSAR 
Persistence N  
Bioaccumulation  N  

 
 
 
  



Template Copyright © (2014-2021) by Clean Production Action. All rights reserved. 
Content Copyright © (2021) by ToxServices. All rights reserved. 
 

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-139 
 Page 23 of 55 

References  
 

Chemical Industry Institute of Toxicology (CIIT).  1977.  A ninety-day inhalation toxicology study in 
albino rats exposed to atmospheric ethylene gas.  Docket no. 43297.   
 
Chemical Industry Institute of Toxicology (CIIT).  1980.  A twenty-four month inhalation toxicology 
study in Fischer 344 rats exposed to atmospheric ethylene gas — Final  report. Docket  no. 12000.  
 
ChemIDplus.  2021.  Propylene (CAS #115-07-1).  United States National Library of Medicine.  
Available: http://chem.sis.nlm.nih.gov/chemidplus/chemidheavy.jsp. 
 
Clean Production Action (CPA).  2018a.  GreenScreen Assessment Expiration Policy.  October 2, 
2018. 
 
Clean Production Action (CPA).  2018b.  The GreenScreen® for Safer Chemicals Guidance. Version 1.4 
Guidance.  Dated January 2018.  Available: 
https://www.greenscreenchemicals.org/static/ee_images/uploads/resources/GreenScreen_Guidance_v1_
4_2018_01_Final.pdf 
 
Conolly, R.B., and R.J. Jaeger.  1977.  Acute hepatotoxicity of ethylene and halogenated ethylenes after 
PCB pretreatment.  Environ. Health Perspect.  21:131-13.  Available: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1475314/ 
 
Danish Technical University (DTU).  2021.  National Food Institute.  Danish QSAR Database.  
Available: http://qsar.food.dtu.dk/.  
 
European Chemical Bureau (ECB).  2000.  IUCLID dataset for propylene.  European Commision Joint 
Research Center.  Available: www.toxplanet.com 
 
European Chemicals Agency (ECHA).  2017.  Guidance on information requirements and Chemical 
Safety Assessment.  Chapter R.7a: Endpoint specific guidance.  Version 6.0.  Dated: July 2017.  
Available: https://echa.europa.eu/documents/10162/13632/information_requirements_r7a_en.pdf 
 
European Chemicals Agency (ECHA).  2021a.  REACH Dossier for Propylene (CAS #115-07-1).  
Available: https://echa.europa.eu/registration-dossier/-/registered-dossier/16184/1/1 
 
European Chemicals Agency (ECHA).  2021b.  Summary of Classification and Labelling (C&L 
Inventory) for Propylene (CAS #115-07-1).  Available: https://echa.europa.eu/information-on-
chemicals/cl-inventory-database/-/discli/details/3844 
 
European Chemicals Agency (ECHA).  2021c.  REACH registration dossier for pent-1-ene (CAS #109-
67-1).  Available:  https://echa.europa.eu/registration-dossier/-/registered-dossier/23748  
 
European Chemicals Agency (ECHA).  2021d.  REACH registration dossier for but-1-ene (CAS #106-
98-9).  Available:  https://echa.europa.eu/registration-dossier/-/registered-dossier/15510 
 



Template Copyright © (2014-2021) by Clean Production Action. All rights reserved. 
Content Copyright © (2021) by ToxServices. All rights reserved. 
 

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-139 
 Page 24 of 55 

European Food Safety Authority (EFSA).  2018.  Guidance on uncertainty analysis in scientific 
assessments.  EFSA J. 16(1): e05123.  Available: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7009727/ 
 
Guest, D., G.S. Barrow, J.S. Popp, and J.G. Dent.  1981.  Effects of Aroclor 1254 on disposition and 
hepatotoxicity of ethylene in the rat.  Toxicol. Appl. Pharmacol.  57:325-334.  Available: 
https://www.sciencedirect.com/science/article/pii/0041008X81902337 
 
Hazardous Substance Data Bank (HSDB).  2018.  Propylene (CAS #115-07-1). United States National 
Library of Medicine.  National Center for Biotechnology Information.  Available: 
https://pubchem.ncbi.nlm.nih.gov/source/hsdb/175 
 
Howard, P.H., R.S. Boethling, W.F. Jarvis, W.M. Meylan, and E.M. Michalenko.  1991.  Handbook of 
Environmental Degradation Rates (H.T. Printup, Ed.) (1st ed.).  CRC Press.  Available: 
https://doi.org/10.1201/9780203719329 
 
International Chemical Safety Cards (ICSC).  1998.  Entry for propylene.  ICSC #: 0559.  Available: 
https://www.ilo.org/dyn/icsc/showcard.display?p_lang=en&p_card_id=0559&p_version=2 
 
Independent Commodity Intelligence Services (ICIS).  2010.  Propylene Production and Manufacturing 
Process.  Dated September 9, 2010.  Available: 
https://www.icis.com/explore/resources/news/2007/11/06/9076456/propylene-production-and-
manufacturing-process 
LabMol.  2020.  Pred-Skin Web App 3.0.  Available: http://predskin.labmol.com.br/ 
 
Madden, J.C., S.J. Enoch, A. Paini, and M.T.D. Cronin. 2020. A review of in silico tools as alternatives 
to animal testing: principles, resources, and applications. Alt. Lab. Animals 1-27.  Available: 
https://journals.sagepub.com/doi/pdf/10.1177/0261192920965977  
 
National Toxicology Program (NTP).  1985.  NTP Toxicology and carcinogenesis studies of propylene 
(CAS No. 115-07-1) in F344/N rats and B6C3F1 mice (inhalation studies). Natl Toxicol Program Tech 
Rep Ser 272:1-146. Available: https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr272.pdf 
 
Organisation for Economic Co-operation and Development (OECD).  2020a.  OECD QSAR Toolbox 
for Grouping Chemicals into Categories Version 4.4.1.  Available: http://toolbox.oasis-
lmc.org/?section=download&version=latest. 
 
Organization for Economic Cooperation and Development (OECD).  2020b.  Overview of Concepts and 
Available Guidance related to Integrated Approaches to Testing and Assessment (IATA), Series on 
Testing and Assessment, No. 329, Environment, Health and Safety, Environment Directorate.  
Available: http://www.oecd.org/chemicalsafety/risk-assessment/concepts-and-available-guidance-
related-to-integrated-approaches-to-testing-and-assessment.pdf 
 
Osimitz, T.G. and R.B. Conolly.  1985.  Mixed‐function oxidase system induction and propylene 
hepatotoxicity.  J Toxicol Environ Health.  15:39–49.  Available: 
https://pubmed.ncbi.nlm.nih.gov/2984438/ 
 



Template Copyright © (2014-2021) by Clean Production Action. All rights reserved. 
Content Copyright © (2021) by ToxServices. All rights reserved. 
 

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-139 
 Page 25 of 55 

Payne, M.P., and P.T. Walsh.  1994.  Structure-activity relationships for skin sensitization potential: 
development of structural alerts for use in knowledge-based toxicity prediction systems.  J Chem Inf 
Comput Sci.  34:154-161. 
 
Pharos.  2021.  Pharos Chemical and Material Library Entry for Propylene (CAS #115-07-1).  
Available: http://www.pharosproject.net/material/. 
 
PubChem.  2021.  Propylene (Compound) (CAS #115-07-1).  United States National Library of 
Medicine.  Available: https://pubchem.ncbi.nlm.nih.gov/compound/8252 
 
ToxServices.  2020.  SOP 1.37: GreenScreen® Hazard Assessments.  Dated: February 3, 2020. 
 
Toxtree.  2018.  Estimation of Toxic Hazard- A Decision Tree Approach v3.1.0.  Available: 
http://toxtree.sourceforge.net. 
 
United Nations (UN).  2019.  Globally Harmonized System of Classification and Labelling of 
Chemicals (GHS).  Eighth revised edition. 
 
United Nations Environmental Program (UNEP).  2003.  Screening information data set (SIDS) initial 
assessment report for SIAM 16, propylene.  Available: 
https://hpvchemicals.oecd.org/UI/SIDS_Details.aspx?id=D96E0EC6-01A6-4BCA-AA16-
516178A4F97F 
 
United States Department of Transportation (U.S. DOT).  2008a.  Chemicals Listed with Classification.  
49 CFR § 172.101.  Available: http://www.gpo.gov/fdsys/pkg/CFR-2008-title49-vol2/pdf/CFR-2008-
title49-vol2-sec172-101.pdf. 
 
United States Department of Transportation (U.S. DOT).  2008b. Classification Criteria.  49 CFR § 173.  
Available: http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&tpl=/ecfrbrowse/Title49/49cfr173_main_02.tpl 
 
United States Environmental Protection Agency (U.S. EPA).  2010.  Screening-level hazard 
characterization.  Propylene streams category.  Accessed through: www.toxplanet.com 
 
United States Environmental Protection Agency (U.S. EPA).  2015.  Safer Choice Standard.  Available: 
https://www.epa.gov/saferchoice/standard  
 
United States Environmental Protection Agency (U.S. EPA).  2017a.  ECOSAR 2.0.  Washington, DC, 
USA.  Available: http://www.epa.gov/oppt/newchems/tools/21ecosar.htm/.   
 
United States Environmental Protection Agency (U.S. EPA).  2017b.  Estimation Programs Interface 
(EPI) Suite™ Web, v4.11, Washington, DC, USA.  Available: 
http://www.epa.gov/opptintr/exposure/pubs/episuitedl.htm.  
 
United States Environmental Protection Agency (U.S. EPA).  2020.  New Approach Methods Workplan. 
Office of Research and Development. Office of Chemical Safety and Pollution Prevention. EPA 
615B20001. June 2020.  Available: https://www.epa.gov/sites/production/files/2020-
06/documents/epa_nam_work_plan.pdf  
 



Template Copyright © (2014-2021) by Clean Production Action. All rights reserved. 
Content Copyright © (2021) by ToxServices. All rights reserved. 
 

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-139 
 Page 26 of 55 

United States Environmental Protection Agency (U.S. EPA).  2021a.  Safer Chemical Ingredients List 
(SCIL).  Available: https://www.epa.gov/saferchoice/safer-ingredients  
 
United States Environmental Protection Agency (U.S. EPA).  2021b.  Comptox Dashboard ToxCast 
modeling result for 1-propene (CAS #115-07-1).  Available: 
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID5021205#bioactivity-toxcast-
models 
 
Virtual Models for Evaluating the Properties of Chemicals within a Global Architecture (VEGA).  2021.  
Predictive Model Platform version 1.1.5.  Available: http://www.vega-qsar.eu/index.php. 
  



Template Copyright © (2014-2021) by Clean Production Action. All rights reserved. 
Content Copyright © (2021) by ToxServices. All rights reserved. 
 

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-139 
 Page 27 of 55 

APPENDIX A: Hazard Classification Acronyms 
(in alphabetical order) 

 
(AA) Acute Aquatic Toxicity  
 
(AT) Acute Mammalian Toxicity 
 
(B) Bioaccumulation 
 
(C) Carcinogenicity  
 
(CA)  Chronic Aquatic Toxicity 
 
(D) Developmental Toxicity 
 
(E) Endocrine Activity  
 
(F) Flammability  
 
(IrE) Eye Irritation/Corrosivity 
 
(IrS) Skin Irritation/Corrosivity 
 
(M) Mutagenicity and Genotoxicity  
 
(N) Neurotoxicity  
 
(P) Persistence  
 
(R) Reproductive Toxicity  
 
(Rx) Reactivity 
 
(SnS) Sensitization- Skin 
 
(SnR) Sensitization- Respiratory 
 
(ST) Systemic/Organ Toxicity  
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APPENDIX B: Results of Automated GreenScreen® Score Calculation for Propylene (CAS #115-07-1) 
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Table 2: Chemical Details

Table 3: Hazard Summary Table Table 6

Benchmark Chemical Name
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GreenScreen® 
Benchmark Score

Chemical Name

Table 4

2
3
4

2
2

Note: Chemical has not undergone a data gap 
assessment. Not a Final GreenScreenTM Score

After Data gap Assessment
Note: No Data gap Assessment Done if Preliminary 
GS Benchmark Score is 1.4

Table 5: Data Gap Assessment Table

Datagap Criteria

3

Propylene
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APPENDIX C: Pharos Output for Propylene (CAS #115-07-1) 
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APPENDIX D: Danish QSAR Endocrine Activity Output for Propylene (CAS #111-07-1) 
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APPENDIX E: Known Structural Alerts for Skin Sensitization 
 
Below are known structural alerts for skin sensitizers (Payne and Walsh 1994).  Propylene does not possess any of the below structural 
alerts. 
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APPENDIX F: OECD Toolbox Skin Sensitization Results for Propylene (CAS #115-07-1) 
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APPENDIX G: Toxtree Skin Sensitization Results for Propylene (CAS #115-07-1) 
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APPENDIX H: VEGA Skin Sensitization Results for Propylene (CAS #115-07-1) 
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APPENDIX I: LabMol Modeling Results for Propylene (CAS #115-07-1) 
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APPENDIX J: OECD Toolbox Respiratory Sensitization Results for Propylene  
(CAS #115-07-1) 
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APPENDIX K: ECOSAR Modeling Results for Propylene (CAS #115-07-1) 
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APPENDIX L: EPI Suite™ Modeling Results for Propylene (CAS #115-07-1) 

 
(Estimated values included in the GreenScreen® are highlighted and bolded) 

 
CAS Number: 115-07-1 
SMILES : CC=C 
CHEM   :  
MOL FOR: C3 H6  
MOL WT : 42.08 
------------------------------ EPI SUMMARY (v4.11) -------------------------- 
 Physical Property Inputs: 
    Log Kow (octanol-water):   1.77 
    Boiling Point (deg C)  :   -47.60 
    Melting Point (deg C)  :   -185.00 
    Vapor Pressure (mm Hg) :   8690 
    Water Solubility (mg/L):   200 
    Henry LC (atm-m3/mole) :   ------ 
  
 Log Octanol-Water Partition Coef (SRC): 
    Log Kow (KOWWIN v1.69 estimate) =  1.68 
    Log Kow (Exper. database match) =  1.77 
       Exper. Ref:  HANSCH,C ET AL. (1995) 
  
Boiling Pt, Melting Pt, Vapor Pressure Estimations (MPBPVP v1.43): 
    Boiling Pt (deg C):  -9.84  (Adapted Stein & Brown method) 
    Melting Pt (deg C):  -135.38  (Mean or Weighted MP) 
    VP(mm Hg,25 deg C):  6.98E+003  (Mean VP of Antoine & Grain methods) 
    VP (Pa, 25 deg C) :  9.31E+005  (Mean VP of Antoine & Grain methods) 
    MP  (exp database):  -185 deg C 
    BP  (exp database):  -48 deg C 
    VP  (exp database):  8.69E+03 mm Hg (1.16E+006 Pa) at 25 deg C 
  
 Water Solubility Estimate from Log Kow (WSKOW v1.42): 
    Water Solubility at 25 deg C (mg/L):  1109 
       log Kow used: 1.77 (user entered) 
       melt pt used: -185.00 deg C 
     Water Sol (Exper. database match) =  200 mg/L (25 deg C) 
        Exper. Ref:  MCAULIFFE,C (1966) 
  
 Water Sol Estimate from Fragments: 
    Wat Sol (v1.01 est) =  717.99 mg/L 
  
 ECOSAR Class Program (ECOSAR v1.11): 
    Class(es) found: 
       Neutral Organics 
  
 Henrys Law Constant (25 deg C) [HENRYWIN v3.20]: 
   Bond Method :   1.53E-001  atm-m3/mole  (1.55E+004 Pa-m3/mole) 
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   Group Method:   1.58E-001  atm-m3/mole  (1.60E+004 Pa-m3/mole) 
   Exper Database: 1.96E-01  atm-m3/mole  (1.99E+004 Pa-m3/mole) 
 For Henry LC Comparison Purposes: 
   User-Entered Henry LC:  not entered 
   Henrys LC [via VP/WSol estimate using User-Entered or Estimated values]: 
      HLC:  2.104E-001 atm-m3/mole  (2.132E+004 Pa-m3/mole) 
      VP:   8.69E+003 mm Hg (source: User-Entered) 
      WS:   200 mg/L (source: User-Entered) 
  
 Log Octanol-Air Partition Coefficient (25 deg C) [KOAWIN v1.10]: 
  Log Kow used:  1.77  (user entered) 
  Log Kaw used:  0.904  (exp database) 
      Log Koa (KOAWIN v1.10 estimate):  0.866 
      Log Koa (experimental database):  None 
  
 Probability of Rapid Biodegradation (BIOWIN v4.10): 
   Biowin1 (Linear Model)         :   0.7275 
   Biowin2 (Non-Linear Model)     :   0.9177 
 Expert Survey Biodegradation Results: 
   Biowin3 (Ultimate Survey Model):   3.1062  (weeks       ) 
   Biowin4 (Primary Survey Model) :   3.7870  (days        ) 
 MITI Biodegradation Probability: 
   Biowin5 (MITI Linear Model)    :   0.5105 
   Biowin6 (MITI Non-Linear Model):   0.7095 
 Anaerobic Biodegradation Probability: 
   Biowin7 (Anaerobic Linear Model):  0.5359 
 Ready Biodegradability Prediction:   YES 
  
 Hydrocarbon Biodegradation (BioHCwin v1.01): 
     LOG BioHC Half-Life (days) :   0.3730 
     BioHC Half-Life (days)     :   2.3603 
  
 Sorption to aerosols (25 Dec C)[AEROWIN v1.00]: 
  Vapor pressure (liquid/subcooled):  1.16E+006 Pa (8.69E+003 mm Hg) 
  Log Koa (Koawin est  ): 0.866 
   Kp (particle/gas partition coef. (m3/ug)): 
       Mackay model           :  2.59E-012  
       Octanol/air (Koa) model:  1.8E-012  
   Fraction sorbed to airborne particulates (phi): 
       Junge-Pankow model     :  9.35E-011  
       Mackay model           :  2.07E-010  
       Octanol/air (Koa) model:  1.44E-010  
  
 Atmospheric Oxidation (25 deg C) [AopWin v1.92]: 
   Hydroxyl Radicals Reaction: 
      OVERALL OH Rate Constant =  26.4360 E-12 cm3/molecule-sec 
      Half-Life =     0.405 Days (12-hr day; 1.5E6 OH/cm3) 
      Half-Life =     4.855 Hrs 
   Ozone Reaction: 
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      OVERALL Ozone Rate Constant =     1.200000 E-17 cm3/molecule-sec 
      Half-Life =     0.955 Days (at 7E11 mol/cm3) 
      Half-Life =     22.920 Hrs 
   Fraction sorbed to airborne particulates (phi): 
      1.5E-010 (Junge-Pankow, Mackay avg) 
      1.44E-010 (Koa method) 
    Note: the sorbed fraction may be resistant to atmospheric oxidation 
  
 Soil Adsorption Coefficient (KOCWIN v2.00): 
      Koc    :  21.73  L/kg (MCI method) 
      Log Koc:  1.337       (MCI method) 
      Koc    :  34.34  L/kg (Kow method) 
      Log Koc:  1.536       (Kow method) 
  
 Aqueous Base/Acid-Catalyzed Hydrolysis (25 deg C) [HYDROWIN v2.00]: 
    Rate constants can NOT be estimated for this structure! 
  
 Bioaccumulation Estimates (BCFBAF v3.01): 
   Log BCF from regression-based method = 0.835 (BCF = 6.837 L/kg wet-wt) 
   Log Biotransformation Half-life (HL) = -0.5593 days (HL = 0.2758 days) 
   Log BCF Arnot-Gobas method (upper trophic) = 0.806 (BCF = 6.398) 
   Log BAF Arnot-Gobas method (upper trophic) = 0.806 (BAF = 6.398) 
       log Kow used: 1.77 (user entered) 
  
 Volatilization from Water: 
    Henry LC:  0.196 atm-m3/mole  (Henry experimental database) 
    Half-Life from Model River:     0.6639  hours   (39.83 min) 
    Half-Life from Model Lake :      61.64  hours   (2.568 days) 
  
 Removal In Wastewater Treatment (recommended maximum 95%): 
    Total removal:              98.70  percent 
    Total biodegradation:        0.02  percent 
    Total sludge adsorption:     0.41  percent 
    Total to Air:               98.27  percent 
      (using 10000 hr Bio P,A,S) 
  
 Level III Fugacity Model: (MCI Method) 
           Mass Amount    Half-Life    Emissions 
            (percent)        (hr)       (kg/hr) 
   Air       10              6.46         1000        
   Water     88.3            360          1000        
   Soil      1.45            720          1000        
   Sediment  0.242           3.24e+003    0           
     Persistence Time: 69.7 hr 
  
 Level III Fugacity Model: (MCI Method with Water percents) 
           Mass Amount    Half-Life    Emissions 
            (percent)        (hr)       (kg/hr) 
   Air       10              6.46         1000        
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   Water     88.3            360          1000        
     water     (88.3)  
     biota     (0.00026)  
     suspended sediment (0.00288)  
   Soil      1.45            720          1000        
   Sediment  0.242           3.24e+003    0           
     Persistence Time: 69.7 hr 
  
 Level III Fugacity Model: (EQC Default) 
           Mass Amount    Half-Life    Emissions 
            (percent)        (hr)       (kg/hr) 
   Air       10              6.46         1000        
   Water     88.2            360          1000        
     water     (88.2)  
     biota     (0.00026)  
     suspended sediment (0.0032)  
   Soil      1.48            720          1000        
   Sediment  0.251           3.24e+003    0           
     Persistence Time: 69.7 hr 
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APPENDIX M: Known Structural Alerts for Reactivity 
 

Explosivity – Abbreviated List 
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Explosivity – Full List 
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Self-Reactive Substances 
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APPENDIX N: Change in Benchmark Score 

 
Table 5 provides a summary of changes to the GreenScreen® BenchmarkTM for propylene.  This 
benchmark score of propylene has changed over time from BM-U to BM-2.   

 

Table 5: Change in GreenScreen® BenchmarkTM for Propylene 

Date 
GreenScreen® 
BenchmarkTM 

GreenScreen® 
Version 

Comment 

April 11, 2013 BM-U v. 1.2 New assessment 

June 3, 2013 BM-U v. 1.2 
Minor updates without changing hazard 
scores 

October 15, 2013 BM-U v. 1.2 

Verified by Clean Production Action; 
hazard scores for the following 
endpoints were changed: 
 
Single dose systemic toxicity: M to L 
Skin irritation: M to DG 
Persistence: vL to L 

May 22, 2018 BM-2 v. 1.4 

Updated to v. 1.4; hazard scores for the 
following endpoints were changed: 
 
Endocrine activity: L to DG 
Repeated dose neurotoxicity: L to DG 
Skin sensitization: DG to L 
Flammability: H to vH 

August 13, 2021 BM-2 v. 1.4 

Minor updates; hazard scores for the 
following endpoints were changed: 
 
Respiratory sensitization: DG to L 
Skin irritation: DG to L 
Eye irritation: M to L 
Reactivity: H to L 

November 17, 2021 BM-2 v. 1.4 

Minor updates; hazard score for the 
following endpoint was changed: 
 
Repeated dose neurotoxicity: DG to L 
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Licensed GreenScreen® Profilers 
 
Propylene GreenScreen® (v1.2) Evaluation Prepared by: 

 
 
 
 

Bingxuan Wang, Ph.D. 
Toxicologist 
ToxServices LLC 
 
Propylene GreenScreen® (v1.2) Evaluation QC’d By:  

 
 
 
 

Margaret H. Whittaker, Ph.D., M.P.H., CBiol., F.S.B., E.R.T., D.A.B.T. 
Managing Director and Chief Toxicologist 
ToxServices LLC 
 
Propylene GreenScreen® (v1.4) Evaluation Prepared by: 

 
 
 
 

Rachel Galante, M.P.H. 
Associate Toxicologist  
ToxServices LLC 
 
Propylene GreenScreen® (v1.4) Evaluation QC’d by:  

 
 
 
 

Bingxuan Wang, Ph.D., D.A.B.T. 
Senior Toxicologist 
ToxServices LLC 
 
Propylene GreenScreen® (v1.4) Updated by:  

 
 
 
 

Margaret H. Rubens, M.P.H. 
Associate Toxicologist 
ToxServices LLC 
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