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Memorandum 

To: Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 

From: Preethi S. Raj, M.Sc. 
   Senior Scientific Analyst, CIR 

Date: November 10, 2021 

Subject: Safety Assessment of Fatty Ethers as Used in Cosmetics 

Enclosed is the Draft Report of the Safety Assessment of Fatty Ethers as Used in Cosmetics (identified as 
report_FattyEthers_122021 in the pdf).  This is the first time the Panel is seeing a safety assessment of these 8 cosmetic 
ingredients.  A Scientific Literature Review (SLR) was announced on February 2, 2021.  Following the announcement of 
the SLR, the following data were received: 

data1_FattyEthers_122021 
• Anonymous. (2009)  Assessment of skin tolerance of a cosmetic product after single occlusive application of

suntan oil product containing 15% Dicaprylyl Ether

data2_FattyEthers_122021 
• Anonymous. (2018)  Modified Marzulli-Maibach protocol HRIPT of a product containing 38.6% Dicaprylyl Ether
• Anonymous. (2006)  HRIPT of a product containing 1.5% Distearyl Ether

data3_FattyEthers_122021 
• Anonymous. (2021) Summary information for Cetyl Dimethylbutyl Ether

Comments on the SLR (PCPCcomments_FattyEthers_122021) that were received from the Council have been addressed, 
and follow this memo. A comments response checklist is also included (response-PCPCcomments_FattyEthers_122021).  

Also included in this package, for your review, are: 
• a flow chart (flow_FattyEthers_122021)
• literature search strategy (search_FattyEthers_122021)
• data profile (dataprofile_FattyEthers_122021)
• ingredient history (history_FattyEthers_122021)
• 2021 FDA VCRP data (VCRP_FattyEthers_2021),
• 2019 concentration of use data (data4_FattyEthers_122021)

After reviewing these documents, if the available data are deemed sufficient to make a determination of safety, the Panel 
should issue a Tentative Report with a safe as used, safe with qualifications, or unsafe conclusion, and Discussion items 
should be identified.  If the available data are insufficient, the Panel should issue an Insufficient Data Announcement 
(IDA), specifying the data needs therein. 
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Memorandum 

 
 
TO:  Bart Heldreth, Ph.D. 

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Alexandra Kowcz, MS, MBA 
  Industry Liaison to the CIR Expert Panel 
 
DATE: February 9, 2021 
 
SUBJECT:  Scientific Literature Review: Safety Assessment of Fatty Ethers as Used in 

Cosmetics (release date February 2, 2021) 
 
The Personal Care Products Council has no suppliers listed for Cetyl Dimethylbutyl Ether, 
Dicetyl Ether, Didecyl Ether, Diisononyl Ether, Dilauryl Ether and Dimyristyl Ether. 
 
The Personal Care Products Council respectfully submits the following comments on the 
scientific literature review, Safety Assessment of Fatty Ethers as Used in Cosmetics. 
 
Ingredient subheadings are used in some sections but not others.  The ingredient subheadings 
should either not be used or should be used consistently throughout the report. 
 
Impurities – Although specific impurities are not stated, the ECHA dossier indicates that the 
Dicaprylyl Ether tested was either 99.1% or 99.9% pure.  This should be stated in the Impurities 
section. 
 
Dermal Penetration – Please state the purity of the Dicaprylyl Ether that was tested in the in vitro 
dermal penetration study (99.1%). 
 
Subchronic – Please state the purity of the Dicaprylyl Ether tested in the 90-day rat study 
(99.1%) and add that sunflower oil was the vehicle, which was also used to treat the control rats. 
 
Please revise: “caused an increase in absolute and related liver kidney weights”.  Absolute and 
relative liver weights were increased, but only absolute kidney weights were increased.  It would 
also be helpful to state that no microscopic changes were observed in either the liver or kidneys. 
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Genotoxicity – It should be stated that increases in gene mutation were not observed in the 
mammalian cell gene mutation test in mouse lymphoma L5178Y cells (currently just effects on 
cell survival are stated in the text). 
 
Dermal Irritation and Sensitization – The descriptions of sensitization tests in the text should 
include descriptions of both the induction and challenge treatments as both are important.  The 
vehicle control also needs to be stated. 
 
Dermal Irritation and Sensitization; Table 6 – The conclusion of the guinea pig maximization 
study of Dicaprylyl Ether should be clearly stated in both the text and Table 6.  The ECHA 
dossier states that both control (paraffin oil) and treated guinea pigs showed weak reactions 
attributed to irritation.  Following re-challenge, no distinct dermal effects were observed.  
Dicaprylyl Ether was considered non-sensitizing. 
 
Summary – In the description of the guinea pig maximization study of Dicaprylyl Ether, it 
should be stated that the observed reactions were attributed to irritation and that the conclusion 
was that Dicaprylyl Ether was considered non-sensitizing. 
 
Table 4 – Both positive controls state that they were “with metabolic activation”.  This is not 
correct as 4-nitroquinoline-N-oxide in DMSO was use as a positive control without metabolic 
activation. 
 
Table 6 – All of the treatment concentrations (induction and challenge) should be included in the 
Concentration/Dose column for the guinea pig maximization study of Caprylyl Ether (as was 
done for the Buehler test of Distearyl Ether). 
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Fatty Ethers  - December 6-7, 2021 Panel Meeting – Preethi Raj 
Comment Submitter: Personal Care Products Council 
Date of Submission: February 9, 2021 (Comments on SLR posted on February 2, 2021) 

# Report section/Comment Response/Action Needs 
Panel 
Input  

 General statement: “The Personal Care Products 
Council has no suppliers listed for: Cetyl 
Dimethylbutyl Ether, Dicetyl Ether, Didecyl Ether, 
Diisononyl Ether, Dilauryl Ether, and Dimyristyl 
Ether.” 

Have noted  

1 General: Inconsistent usage of ingredient 
subheadings 

Currently written in accord with CIR format  

2 Impurities – state purity of Dicaprylyl Ether (99.1-
99.9%) in ECHA studies 

Have added  

3 Dermal Penetration – state purity of Dicaprylyl Ether 
in the in vitro dermal penetration study (99.1%) 

Have added  

4 Subchronic – state purity of Dicaprylyl Ether 
(99.1%) and sunflower oil (vehicle) in 90 d rat study 

Have added  

5 Subchronic – revise wording of increase in liver and 
kidney weights 

Have revised  

6 Genotoxicity – state that increases in gene mutation 
were not observed in mouse lymphoma cells 

Have revised  

7 Dermal Irr and Sens – include descriptions of both 
induction and challenge treatments and the vehicle 
control in the text body 

Have included  

8 Dermal Irr and Sens – clearly state conclusion in the 
guinea pig maximization study of Dicaprylyl Ether in 
the text and Table 6 (non-sensitizing) 

Have revised/included  

9 Summary – reiterate conclusion of Dicaprylyl Ether 
being non-sensitizing in the guinea pig test 

Have revised/included  

10 Table 5 (says Table 4 in comments) – indicate that 4-
nitroquinoline-N-oxide was used as a positive control 
without metabolic activation 

Have revised  

11 Table 6 – include all treatment concentrations for 
induction and challenge in the Conc/Dose column for 
the guinea pig maximization study of Dicaprylyl 
Ether 

Have included  
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CIR History of: 

Fatty Ether Ingredients 

July 2019 

-Concentration of use data submitted by Council  

January 2021 

-New VCRP data were received 

February 2021 

- SLR posted on the CIR website 

February and April 2021 

Data received: 

• February 22, 2021: single occlusive patch test of sun tan oil product containing 15% Dicaprylyl Ether, 
in 11 subjects 

• February 23, 2021: HRIPTs of a product containing 1.5% Distearyl Ether and a product 
containing 38.6% Dicaprylyl Ether 

• April 12, 2021: Summary info for Cetyl Dimethylbutyl Ether (method of manufacture, dermal 
irritation and sensitization, and genotoxicity data) 
 

December 2021 
 
A Draft Report is being presented to the Panel. 
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Fatty Ethers  Data Profile* – December 6-7, 2021 – Preethi Raj 
    Toxicokinetics Acute Tox Repeated 
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Cetyl Dimethylbutyl Ether X X  X           X      X   X      
Dicaprylyl Ether X  X X X  X X   X   X X     X X  X X   X   
Dicetyl Ether    X                          
Didecyl Ether    X                          
Diisononyl Ether    X                          
Dilauryl Ether    X                          
Dimyristyl Ether    X                          
Distearyl Ether X  X X   X X       X     X   X X   X   
 
* “X” indicates that data were available in a category for the ingredient 
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Fatty Ethers 
 
Ingredient CAS # PubMed FDA HPVIS NIOSH NTIS NTP FEMA EU ECHA ECETOC SIDS SCCS AICIS FAO WHO Web 
Cetyl Dimethylbutyl 
Ether 

185143-68-4  NR NR NR NR NR NR NR * NR NR NR NR NR NR NR  

Dicaprylyl Ether 629-82-3   NR NR NR NR NR NR *  NR NR * NR NR NR * 
Dicetyl Ether 4113-12-6  NR NR NR NR NR NR NR * * NR NR NR NR NR NR  
Didecyl Ether 2456-28-2  NR NR NR NR * NR NR * * NR NR NR NR NR NR  
Diisononyl Ether  NR NR NR NR NR NR NR * NR NR NR NR NR NR NR  
Dilauryl Ether 4542-57-8  NR NR NR NR NR NR NR * * NR NR NR NR NR NR  
Dimyristyl Ether 5412-98-6  NR NR NR NR NR NR NR * * NR NR NR NR NR NR  
Distearyl Ether 6297-03-6  NR NR NR NR NR NR NR *  NR NR NR NR NR NR * 
* - in database, but data not useful or available 
NR – not reported 
 
Search Strategy [total # of hits / # hits that were useful] 
In Pubmed 
(((((((((((((dicaprylyl either) OR 629-82-3) OR dicetyl ether) OR didecyl ether) OR 2456-28-2) OR dilauryl ether) OR 2456-28-2) OR dimyristyl ether) OR 5412-98-6) OR 
distearyl ether) OR 6297-03-6) OR cetyl dimethylbutyl ether) OR 185143-68-4)  - 1984 hits/ 15 useful 
 
((((((((((cetyl dimethylbutyl ether) OR (dicaprylyl ether)) OR (629-82-3)) OR (dicetyl ether)) OR (didecyl ether)) OR (diisononyl ether)) OR (dilauryl ether)) OR (dimyristyl 
ether)) OR (distearyl ether)) OR (6297-03-6)) AND (toxicity) – 7 hits/ 0 useful 
 
Dicaprylyl Ether – 2 hits/0 useful 
Method of manufacture –  0/0 
Impurities – 0/0 
Dermal penetration – 3 hits/0 useful 
Toxicokinetics – 3 hits/ 0 useful 
Toxicity, acute toxicity, dermal toxicity, oral toxicity, inhalation toxicity, short term/subchronic/chronic toxicity- 3 hits/ 0 useful 
Developmental toxicity – 0/0 
Reproductive toxicity – 0/0 
Genotoxicity – 0/0 
Carcinogenicity – 0/0 
Pigmentation – 2 hits/1 useful 
Dermal irritation – 11 hits/0 useful 
Dermal sensitization – 5 hits/ 0 useful 
Photosensitization – 4 hits/ 0 useful 
Ocular irritation – 7 hits/ 0 useful 
Mucous membrane irritation – 5 hits/0 useful 
Clinical studies/case reports – 9 hits/ 0 useful 
Epidemiology – 15 hits/ 0 useful 
 
Dicetyl Ether – 0/0 (found as dimethyl ether – not the same) 
Method of manufacture – 5 hits/0 useful 
Impurities- 5 hits/0 useful 
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Dermal penetration- 13 hits/0 useful 
Toxicokinetics- 13 hits/ 0 useful 
Toxicity – 57/0, acute toxicity – 6/0, dermal toxicity- 6/0, oral toxicity – 5/0, inhalation toxicity – 5/0, short term/subchronic/chronic toxicity – 4/0 
Developmental toxicity – 2 hits/ 0 useful 
Reproductive toxicity – 13 hits/ 0 useful 
Genotoxicity – 1 hit/ 0 useful 
Carcinogenicity – 18 hits/ 0 useful 
Pigmentation – 5 hits/ 0 useful 
Dermal irritation – 5 hits/ 0 useful 
Dermal sensitization – 5 hits/ 0 useful 
Photosensitization – 11 hits/ 0 useful 
Ocular irritation – 0/0 
Mucous membrane irritation – 0/0 
Clinical studies/case reports – 4 hits/ 0 useful 
Epidemiology – 2 hits/0 useful 
 
Didecyl Ether -0/0 (found as dodecyl ether or dodecyl sulfate– not the same) 
Method of manufacture – 3 hits/ 0 useful 
Impurities- 3 hits/ 0 useful 
Dermal penetration- 1 hit/0 useful 
Toxicokinetics- 63 hits/ 0 useful 
Toxicity, acute toxicity, dermal toxicity, oral toxicity, inhalation toxicity, short term/subchronic/chronic toxicity-  60 hits/ 0 useful 
Developmental toxicity – 2 hits/ 0 useful 
Reproductive toxicity –  1 hit/ 0 useful 
Genotoxicity – 2 hits/ 0 useful 
Carcinogenicity – 63 hits/ 0 useful 
Pigmentation –  8 hits/ 0 useful 
Dermal irritation – 0/0 
Dermal sensitization – 0/0 
Photosensitization – 6 hits/ 0 useful 
Ocular irritation – 0/0 
Mucous membrane irritation – 5 hits/ 0 useful 
Clinical studies/case reports – 31 hits/ 0 useful 
Epidemiology – 3 hits/ 0 useful 
 
Diisononyl Ether – 9 hits/ 0 useful (not exact ingredient) 
Method of manufacture – 21 hits/0 useful 
Impurities- 2 hits/ 0 useful 
Dermal penetration- 4 hits/ 0 useful 
Toxicokinetics- 0/0 
Toxicity, acute toxicity, dermal toxicity, oral toxicity, inhalation toxicity, short term/subchronic/chronic toxicity-  33 hits/0 useful 
Developmental toxicity – 0/0 
Reproductive toxicity – 0/0 
Genotoxicity – 11 hits/ 0 useful 
Carcinogenicity – 14 hits/ 0 useful 
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Pigmentation – 1 hit/ 0 useful 
Dermal irritation – 0/0 
Dermal sensitization – 0/0 
Photosensitization – 0/0 
Ocular irritation – 0/0 
Mucous membrane irritation – 0/0 
Clinical studies/case reports – 7 hits/0 useful 
Epidemiology – 1 hit/0 useful 
 
Dilauryl Ether – 5 hits/ 0 useful (not exact ingredient) 
Method of manufacture – 0/0 
Impurities- 1 hit/ 0 useful 
Dermal penetration- 1 hit/ 0 useful 
Toxicokinetics- 64 hits/ 0 useful 
Toxicity, acute toxicity, dermal toxicity, oral toxicity, inhalation toxicity, short term/subchronic/chronic toxicity-  37 results/ 0 useful 
Developmental toxicity – 0/0 
Reproductive toxicity – 0/0 
Genotoxicity – 0/0 
Carcinogenicity – 1 hit/0 useful 
Pigmentation – 1 hit/ 0 useful 
Dermal irritation – 0/0 
Dermal sensitization – 0/0 
Photosensitization – 5 hits/ 0 useful 
Ocular irritation – 2 hits/ 0 useful 
Mucous membrane irritation – 5 hits/ 0 useful 
Clinical studies/case reports – 22 hits/ 0 useful 
Epidemiology – 2 hits/ 0 useful 
 
Dimyristyl Ether – 3 hits/0 useful (not exact ingredient) 
Method of manufacture – 16 hits/ 0 useful 
Impurities- 2 hits/ 0 useful 
Dermal penetration- 2 hits/ 0 useful 
Toxicokinetics- 3 hits/0 useful 
Toxicity, acute toxicity, dermal toxicity, oral toxicity, inhalation toxicity, short term/subchronic/chronic toxicity-  3 hits/0 useful 
Developmental toxicity – 3 hits/0 useful 
Reproductive toxicity – 2 hits/ 0 useful 
Genotoxicity – 2 hits/ 0 useful 
Carcinogenicity – 1 hit/ 0 useful 
Pigmentation – 2 hits/ 0 useful 
Dermal irritation – 2 hits/ 0 useful 
Dermal sensitization – 2 hits/ 0 useful 
Photosensitization – 1 hit/ 0 useful 
Ocular irritation – 2 hits/ 0 useful 
Mucous membrane irritation – 0/0 
Clinical studies/case reports – 1 hit/ 0 useful 
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Epidemiology – 0/0 
 
Distearyl Ether – 1 hit/0 useful (not exact ingredient) 
Method of manufacture – 18 hits/ 0 useful 
Impurities- 18 hits/ 0 useful 
Dermal penetration-  10 hits/ 0 useful 
Toxicokinetics- 2 hits/ 0 useful 
Toxicity, acute toxicity, dermal toxicity, oral toxicity, inhalation toxicity, short term/subchronic/chronic toxicity-  1 hit/ 0 useful 
Developmental toxicity – 0/0 
Reproductive toxicity – 17 hits/ 0 useful 
Genotoxicity – 8 hits/ 0 useful 
Carcinogenicity – 5 hits/ 0 useful 
Pigmentation – 6 hits/ 0 useful 
Dermal irritation – 0/0 
Dermal sensitization – 3 hits/ 0 useful 
Photosensitization – 10 hits/ 0 useful 
Ocular irritation – 3 hits/ 0 useful 
Mucous membrane irritation – 4 hits/ 0 useful 
Clinical studies/case reports – 7 hits/ 0 useful 
Epidemiology – 0/0 
 
Cetyl Dimethybutyl Ether – 0/0 
Method of manufacture – 0/0 
Impurities- 0/0 
Dermal penetration- 0/0 
Toxicokinetics- 0/0 
Toxicity, acute toxicity, dermal toxicity, oral toxicity, inhalation toxicity, short term/subchronic/chronic toxicity-  0/0 
Developmental toxicity – 0/0 
Reproductive toxicity – 0/0 
Genotoxicity – 0/0 
Carcinogenicity – 0/0 
Pigmentation – 0/0 
Dermal irritation – 0/0 
Dermal sensitization – 0/0  
Photosensitization – 0/0 
Ocular irritation – 0/0 
Mucous membrane irritation – 0/0 
Clinical studies/case reports – 0/0 
Epidemiology – 0/0 
 
 
General Web Search –   Most relevant results: Pubchem pages, for chemical properties
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LINKS 
 
Search Engines 

 Pubmed  (- http://www.ncbi.nlm.nih.gov/pubmed) 
 Connected Papers - https://www.connectedpapers.com/  
 

appropriate qualifiers are used as necessary 
search results are reviewed to identify relevant documents 
 
Pertinent Websites 

 wINCI -  http://webdictionary.personalcarecouncil.org   
 FDA databases http://www.ecfr.gov/cgi-bin/ECFR?page=browse 
 FDA search databases:  http://www.fda.gov/ForIndustry/FDABasicsforIndustry/ucm234631.htm;,  
 Substances Added to Food (formerly, EAFUS):  https://www.fda.gov/food/food-additives-petitions/substances-

added-food-formerly-eafus  
 GRAS listing:  http://www.fda.gov/food/ingredientspackaginglabeling/gras/default.htm 
 SCOGS database:  http://www.fda.gov/food/ingredientspackaginglabeling/gras/scogs/ucm2006852.htm  
 Indirect Food Additives:  http://www.accessdata.fda.gov/scripts/fdcc/?set=IndirectAdditives  
 Drug Approvals and Database:  http://www.fda.gov/Drugs/InformationOnDrugs/default.htm  
 FDA Orange Book:  https://www.fda.gov/Drugs/InformationOnDrugs/ucm129662.htm  
  (inactive ingredients approved for drugs:  http://www.accessdata.fda.gov/scripts/cder/iig/  
 HPVIS (EPA High-Production Volume Info Systems) - https://iaspub.epa.gov/oppthpv/public_search.html_page  
 NIOSH (National Institute for Occupational Safety and Health) - http://www.cdc.gov/niosh/  
 NTIS (National Technical Information Service) - http://www.ntis.gov/ 

o technical reports search page:  https://ntrl.ntis.gov/NTRL/  
 NTP (National Toxicology Program ) - http://ntp.niehs.nih.gov/  
 Office of Dietary Supplements https://ods.od.nih.gov/  
 FEMA (Flavor & Extract Manufacturers Association) GRAS:  https://www.femaflavor.org/fema-gras  
 EU CosIng database:  http://ec.europa.eu/growth/tools-databases/cosing/  
 ECHA (European Chemicals Agency – REACH dossiers) – http://echa.europa.eu/information-on-

chemicals;jsessionid=A978100B4E4CC39C78C93A851EB3E3C7.live1 
 ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) - http://www.ecetoc.org  
 European Medicines Agency (EMA) - http://www.ema.europa.eu/ema/  
 OECD SIDS (Organisation for Economic Co-operation and Development Screening Info Data Sets)- 

http://webnet.oecd.org/hpv/ui/Search.aspx  
 SCCS (Scientific Committee for Consumer Safety) opinions:  

http://ec.europa.eu/health/scientific_committees/consumer_safety/opinions/index_en.htm  
 AICIS (Australian Industrial Chemicals Introduction Scheme)- https://www.industrialchemicals.gov.au/   

 
 International Programme on Chemical Safety http://www.inchem.org/  
 FAO (Food and Agriculture Organization of the United Nations) - http://www.fao.org/food/food-safety-quality/scientific-

advice/jecfa/jecfa-additives/en/ 
 WHO (World Health Organization) technical reports - http://www.who.int/biologicals/technical_report_series/en/  
 www.google.com  - a general Google search should be performed for additional background information, to identify 

references that are available, and for other general information 
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ABBREVIATIONS 
CAS Chemical Abstracts Service 
CIR Cosmetic Ingredient Review 
Council Personal Care Products Council 
Dictionary International Cosmetic Ingredient Dictionary and Handbook 
DMSO  dimethyl sulfoxide 
EC European Commission 
ECHA European Chemicals Agency 
FDA Food and Drug Administration 
HRIPT human repeated insult patch test 
LD lethal dose 
N/A not applicable 
NOAEL no-observed-adverse-effect-level 
NOEL no-observed-effect-level 
NR not reported/none reported 
OECD Organisation for Economic Co-operation and Development 
Panel Expert Panel for Cosmetic Ingredient Safety 
SDS sodium dodecylsulfate 
SLS sodium lauryl sulfate 
TG test guideline 
US United States 
VCRP Voluntary Cosmetic Registration Program 
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INTRODUCTION 
This is a safety assessment of the following 8 fatty ethers as used in cosmetic formulations: 

Cetyl Dimethylbutyl Ether 
Dicaprylyl Ether 
Dicetyl Ether 
Didecyl Ether 

Diisononyl Ether 
Dilauryl Ether 
Dimyristyl Ether 
Distearyl Ether 

 
According to the web-based International Cosmetic Ingredient Dictionary and Handbook (wINCI; Dictionary), these 

ingredients are reported to function in cosmetics as skin conditioning agents (Table 1).1  
The ingredients reviewed in this safety assessment are all ethers, which comprise an oxygen atom bonded to two alkyl 

(fatty) chains.  Thus, these ingredients are reviewed together in this report.   

This safety assessment includes relevant published and unpublished data that are available for each endpoint that is 
evaluated.  Published data are identified by conducting an exhaustive search of the world’s literature.  A listing of the search 
engines and websites that are used and the sources that are typically explored, as well as the endpoints that the Expert Panel 
for Cosmetic Ingredient Safety (Panel) typically evaluates, is provided on the Cosmetic Ingredient Review (CIR) website  
(https://www.cir-safety.org/supplementaldoc/preliminary-search-engines-and-websites; https://www.cirsafety.org/ 
supplementaldoc/cir-report-format-outline).  Unpublished data are provided by the cosmetics industry, as well as by other 
interested parties. 

Much of the data included in this safety assessment was found on the European Chemicals Agency (ECHA) website.2,3  
Please note that the ECHA website provides summaries of information generated by industry, and it is those summary data 
that are reported in this safety assessment when ECHA is cited.   

CHEMISTRY 
Definition and Structure 

These organic compounds are fatty, dialkyl ethers, such as Dicaprylyl Ether (CAS No. 629-82-3), Diisononyl Ether (no 
CAS No.), and Distearyl Ether (CAS No. 6297-03-06), comprising an oxygen atom, bonded to two fatty alkyl chains.1  The 
definitions and structures of all of the ingredients included in this review are provided in Table 1.   

 

 
Figure 1.  (from top to bottom)  Dicaprylyl Ether, Diisononyl Ether, and Distearyl Ether 

 

Chemical Properties 
The smallest of these ingredients, Dicaprylyl Ether (2, 8-carbon chains bonded to 1 oxygen atom), has a molecular 

weight of 242.44 g/mol and an estimated log Kow of 6.94,4,5 while the largest of these ingredients, Distearyl Ether (2, 
18-carbon chains bonded to 1 oxygen atom), has a molecular weight of 523 g/mol and an estimated log Kow of  16.76.3,5,6  
Chemical properties for the ingredients in this report are further outlined in Table 2. 

Method of Manufacture 
Cetyl Dimethylbutyl Ether 

Cetyl Dimethylbutyl Ether is formed using cetyl alcohol and 4-methyl-2-pentanone, under hydrogen atmosphere in the 
presence of hydrogenation catalyst.7 After the reaction, it is separated by several processes, including filtration and 
distillation. 

Impurities 
ECHA data specifies that Dicaprylyl Ether was tested at either 99.1% or > 99.9% purity, and that Distearyl Ether was 

tested at  99.1% purity.2,3  No further impurities data were found in the published literature, and unpublished data were not 
submitted. 
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USE 
Cosmetic 

The safety of the cosmetic ingredients addressed in this assessment is evaluated based on data received from the US  
Food and Drug Administration (FDA) and the cosmetics industry on the expected use of these ingredients in cosmetics.   Use 
frequencies of individual ingredients in cosmetics are collected from manufacturers and reported by cosmetic product 
category in the FDA Voluntary Cosmetic Registration Program (VCRP) database.  Use concentration data are submitted by 
the cosmetic industry in response to a survey, conducted by the Personal Care Products Council (Council), of maximum 
reported use concentrations by product category.   

According to 2021 VCRP survey data, Dicaprylyl Ether is reported to be used in 239 formulations, the majority of 
which are leave-on products (Table 3).8  The only other ingredient with use reported in the VCRP is Distearyl Ether, with 4 
reported uses.  The results of the concentration of use survey, conducted in 2019 by the Council, indicate Dicaprylyl Ether 
also has the highest reported concentration of use; it is used at up to 25% in body and hand products.7  Cetyl Dimethylbutyl 
Ether is reported to be used at a maximum concentration of 19.3% in foundations.  Dicetyl Ether, Didecyl Ether, Diisononyl 
Ether, Dilauryl Ether, and Dimyristyl Ether are not reported to be in use, according to the VCRP and industry survey. 

 Additionally, Distearyl Ether has reported uses in products that may come in contact with the eyes; for example, it is 
used at up to 0.05% in eye lotions.  Dicaprylyl Ether is used at up to 0.45% in baby lotions, oils, and creams, and has 5 
reported uses in lipsticks (concentration not reported) which may lead to exposure to mucous membranes and incidental 
ingestion. 

Some of these ingredients are reported to be used in cosmetic spray formulations and could possibly be inhaled; for 
example, Dicaprylyl Ether is reported to be used at 10% in pump hair spray products and Dicaprylyl Ether has 1 reported use 
in a face powder formulation (concentration not reported).  In practice, 95% to 99% of the droplets/particles released from 
cosmetic sprays have aerodynamic equivalent diameters > 10 µm, with propellant sprays yielding a greater fraction of 
droplets/particles < 10 µm compared with pump sprays.9,10  Therefore, most droplets/particles incidentally inhaled from 
cosmetic sprays would be deposited in the nasopharyngeal and thoracic regions of the respiratory tract and would not be 
respirable (i.e., they would not enter the lungs) to any appreciable amount.11,12  Conservative estimates of inhalation 
exposures to respirable particles during the use of loose powder cosmetic products are 400-fold to 1000-fold less than 
protective regulatory and guidance limits for inert airborne respirable particles in the air.13-15 

All of the fatty ethers named in this report are not restricted from use in any way under the rules governing cosmetic 
products in the European Union.16  

Non-Cosmetic 
Non-cosmetic uses were not found in the published literature, and unpublished data were not submitted.  

TOXICOKINETIC STUDIES 
Dermal Penetration 

In Vitro 
Dicaprylyl Ether 

Dermal penetration of Dicaprylyl Ether (99.1% pure) was examined in vitro, in accordance with Organisation for 
Economic Co-operation and Development (OECD) test guideline (TG) 428, using full-thickness human abdominal skin 
samples from 3 donors, in duplicate (n = 6).2,3  The Dicaprylyl Ether content in the test article was determined prior to the 
study by liquid chromatography- mass spectrometry (LC-MS); methanol was used as the extraction medium.  The content of 
Dicaprylyl Ether in the test solution was determined to be 108.0 %.  Undiluted test article (30 µl) was then applied for 24 h to 
skin sections in diffusion cells.  (Details regarding the diffusion cell portion of the experiment were not provided.)  
Subsequently, the remaining Dicaprylyl Ether content at the skin surface was determined by first removing the residual 
emollient by washing using the extraction medium, followed by tape-stripping the corneous layer and cryo-sectioning the 
residual skin.  The amount of Dicaprylyl Ether in a filter placed under the skin was measured.  Mass recovery was used to 
determine the mass balance and local distribution of Dicaprylyl Ether in the different skin compartments by ascertaining the 
total mass of Dicaprylyl Ether on the skin surface, in the stratum corneum, epidermis/dermis, and the used filter at the end of 
the study versus the applied amount of Dicaprylyl Ether in the test item at the start of the study.  The mean recovery of 
Dicaprylyl Ether from the skin surface ranged from 103.90% to 120.51% of the applied dose, and the mean recovery of 
Dicaprylyl Ether in the first two tape strips and all 18 tape strips was 0.20 % ± 0.09% and 0.52 % ± 0.27 %, respectively. The 
mean absorbed dose of Dicaprylyl Ether (i.e., amounts found in the viable epidermis, dermis, and filter) was determined to be 
0.30 % ± 0.15%. 

Absorption, Distribution, Metabolism, and Excretion (ADME) 
Toxicokinetic studies were not found in the published literature, and unpublished data were not submitted.  However, 

the following presumptions regarding absorption, distribution, metabolism and excretion are based on physical and chemical 
properties of Dicaprylyl Ether and Distearyl Ether. 
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Given that both ingredients have a water solubility < 1 mg/l at 20 °C, low volatility, and a lipophilic character (log Kow 
is estimated as 6.94 for Dicaprylyl Ether, and 16.76, for Distearyl Ether), the likelihood of gastrointestinal absorption is 
unlikely.2,3,5  Similarly, both ingredients are not easily soluble in mucus, and do not easily pass through aqueous pores or 
epithelial barriers. 

TOXICOLOGICAL STUDIES 
Acute Toxicity Studies 

The acute toxicity studies summarized below are described in Table 4. 
The acute dermal LD50 of both Dicaprylyl Ether and Distearyl Ether was determined to be > 2000 mg/kg, in Wistar and 

Sprague-Dawley rats, respectively.2,3  The acute oral LD50 of Dicaprylyl Ether in Wistar rats was determined to be > 2000 
mg/kg,2 while the acute oral LD50 of Distearyl Ether was determined to be > 5000 mg/kg in Sprague-Dawley rats.3 

Subchronic Toxicity Studies 
Oral 
Dicaprylyl Ether 

In accordance with OECD TG 408, groups of 10 male and 10 female Sprague-Dawley rats were exposed to 0 (controls: 
sunflower oil), 100 (low), 300 (mid-), or 1000 (high-dose) mg/kg bw/d Dicaprylyl Ether (99.1% pure) in sunflower oil, via 
gavage, for 90 d, and then killed.2,3  Two additional groups of 5 males and 5 females, which were dosed with 0 and 1000 
mg/kg bw/d Dicaprylyl Ether during the 90-d period, were used as recovery animals and were observed, without dosing, for 6 
wk before being killed (results for recovery animals not provided). No mortality occurred during the study.  No treatment-
related changes were seen in food consumption and body weight, or in urinalysis, hematological, or clinical chemistry 
parameters.  No treatment related changes in gross pathology (examined in all animal groups) or histopathology (examined in 
the control and 1000 mg/kg groups) was observed.  Treatment with 1000 mg/kg bw/d caused an increase in absolute and 
relative liver weights, and absolute kidney weight, by up to 280%; however, the increase was considered to be a non-specific 
adaptive change to the high work load of the liver caused by the high-dose level.  Based on these findings, the no-observed-
effect-level (NOEL) for liver and kidney weights and organ to body weight ratios was determined to be 300 mg/kg bw/d.  
The no-observed-adverse-effect-level (NOAEL) was determined to be > 1000 mg/kg bw/d. 

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY STUDIES 
Oral 
Dicaprylyl Ether 

In accordance with OECD TG 414, groups of 25 gravid female Sprague-Dawley rats were used to evaluate the effects 
of Dicaprylyl Ether (99.1% pure) upon maternal toxicity, embryonic, and fetal development.2,3  Dams were dosed from day 6 
to 19 of gestation, via gavage, with 0, 100, 300, or 1000 mg/kg bw/d of Dicaprylyl Ether, in sunflower oil.  Body weight, 
appearance and behavioral changes were examined daily during pregnancy, and dams were killed on day 20 of gestation.  No 
adverse effects on maternal reproductive parameters, body weight and food consumption, and no abnormal post-mortem 
findings, were observed.  No test-item related malformations or changes were observed in fetuses, upon external and internal 
examination.  No microscopic changes were observed in either the liver or kidneys.  The NOEL was determined to be ≥ 1000 
mg/kg bw/d for maternal and fetal toxicity. 

GENOTOXICITY 
Details of in vitro genotoxicity studies summarized below are described in Table 5. 

In the Ames test, Cetyl Dimethylbutyl Ether and Dicaprylyl Ether, both tested at up to 5000 µg/ml, were not 
mutagenic.2,7  The mutagenicity of Dicaprylyl Ether (99% pure) was evaluated using Chinese hamster lung fibroblast (V79) 
cell lines, in accordance with OECD TG 473, at concentrations of up to 10 µg/ml, in 2 separate chromosome aberration 
tests.2,3 No positive increases in the mean number of revertants per plate were observed, either in the presence or absence of 
metabolic activation.  In a mammalian cell gene mutation test, mouse lymphoma L5178Y cells were tested at concentrations 
of 1.56 – 25 µg/ml Dicaprylyl Ether.2  The test article was not genotoxic, in the presence or absence of metabolic activation; 
cytotoxicity was observed at the highest concentration.  Distearyl Ether, tested at up to 150 and 500 µl/plate in 2 bacterial 
reverse mutation assays, using S. typhimurium strains and E.coli WP2 uvr A, was not genotoxic, in the presence or absence of 
metabolic activation.3 

CARCINOGENICITY STUDIES 
No carcinogenicity studies were found in the published literature, and unpublished data were not submitted. 
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DERMAL IRRITATION AND SENSITIZATION 
Details of dermal irritation and sensitization summarized below are described in Table 6. 
  A semi-occlusive application of 0.5 ml undiluted Dicaprylyl Ether was applied to 3 New Zealand white rabbits for 4 h; 

mild edema and erythema disappeared by day 21.2  In a maximization test using 20 female Pirbright Dunkin-Hartley guinea 
pigs, a 2% intracutaneous, followed by a 10% epicutaneous, administration of Dicaprylyl Ether (in paraffin oil) was made 
during induction.2  An initial challenge application of 5% Dicaprylyl Ether, followed by a 2nd challenge application of 3% 
Dicaprylyl Ether, (both in paraffin oil) were then made for 24 h.  Of the 20 test animals, 14 and 9 animals had positive 
reactions at 24 and 48 h after the 1st challenge, respectively, while 10 and 3 test animals had positive reactions at 24 and 48 h 
after the 2nd challenge.  All 10 negative controls had positive reactions 24 h following the 1st challenge, while 5 controls had 
positive reactions at 48 h; 3 and 1 controls had positive reactions at both time points following the 2nd challenge.  The 
observed reactions were attributed to irritation and no distinct dermal effects were observed after re-challenge; the test article 
was considered non-sensitizing.  Distearyl Ether was applied to 3 male New Zealand white rabbits in a single application of 
0.5 g, under a semi-occlusive patch for 4 h; the test article was deemed non-irritating.3  In a Buehler test, 0.5 ml of 50% 
Distearyl Ether (in mineral oil) was applied during induction to 20 female Hartley guinea pigs, while challenge applications 
of 0.5 ml, 20% and 50% Distearyl Ether were made for 6 h under occlusion; the test article was a non-sensitizer.3  

 No dermal irritation or sensitization was observed in 99 subjects tested with an occlusive application of a leave-on 
product containing 19.3% Cetyl Dimethylbutyl Ether for 24 h.7  No dermal irritation was observed in 11 subjects tested with 
a 48-h, single patch, occlusive application of a suntan oil containing 15% Dicaprylyl Ether.17  Dicaprylyl Ether, tested 
undiluted and at 50% in 2-hexyl decanol, caused “single occurrences of slight erythema” in 8 and 2 subjects, respectively, 
when reactions were scored following a 4-h occlusive patch in 19 subjects.2  An overall irritation score of 1.39 was fully 
reversible within 72 h.  A leave-on, face care formulation containing 38.6% Dicaprylyl Ether was not sensitizing when tested, 
undiluted, in an HRIPT of 107 subjects.18  A shampoo formulation containing 1.5% Distearyl Ether was tested in an 
occlusive HRIPT of 108 subjects at a concentration of 1%, in water.19  Thirty-six subjects experienced weak erythemal 
reactions during induction, with only 1 of these subjects exhibiting a similar reaction in the challenge phase; the test article 
was considered non-sensitizing. 

OCULAR IRRITATION STUDIES 
Animal 
Dicaprylyl Ether 

The ocular irritation potential of Dicaprylyl Ether (> 99.9% pure) was evaluated in the eyes of 3 Kleinrussen rabbits, in 
accordance with OECD TG 405.2  An undiluted dose of 0.1 ml Dicaprylyl Ether was instilled into the eye for 24 h, with the 
contralateral eye as the control.  The treated eyes were scored at 24, 48, and 72 h after application.  The average conjunctival 
erythema and edema scores were 0.33 and 0.11, respectively; the conjunctiva reactions reversed completely within 72 h.  The 
test article was deemed slightly irritating. 

Distearyl Ether 

The ocular irritation potential of Distearyl Ether was evaluated in the eyes of 3 female New Zealand white rabbits, in 
accordance to OECD TG 405.3  Each rabbit received a 0.1 g dose of the undiluted test article instilled into the conjunctival 
sac of one eye, while the other eye remained untreated and served as the corresponding control for each animal.  Test and 
control eyes were examined for signs of irritation for up to 72 h following dosing.  After 1 h, an outbreak of diffuse purple 
enanthemae with lacrimations was observed in all animals.  Slight redness (mean conjunctivae score of 0.3, out of a 
maximum score of 3) remained visible in all animals after 24 h, which resolved within 48 h.  Slight chemosis was observed in 
one animal (score 0.3), which was also reversible within 48 h.  The test item was considered non-irritating to rabbit eyes. 

SUMMARY 
According to the Dictionary, the 8 fatty ethers included in this safety assessment are reported to function in cosmetics as 

skin conditioning agents.  Data from 2021 VCRP and the 2019 Council survey indicate that Dicaprylyl Ether is reported to be 
used in 239 formulations at a maximum concentration of 25% in body and hand products, the highest reported concentration 
of use in a dermal leave-on formulation.   

In an in vitro study, the dermal penetration of Dicaprylyl Ether was measured using full-thickness human abdominal 
skin samples.  Undiluted test article (30 µl) was first applied for 24 h to skin sections in diffusion cells; the amount that 
remained at the skin surface was then determined by washing with methanol, and the content in the upper layers of the skin 
was determined via tape stripping.  The mean recovery of Dicaprylyl Ether from the skin surface ranged from 103.90% to 
120.51% of the applied dose, and the mean recovery of Dicaprylyl Ether in the first two tape strips and all 18 tape strips was 
0.20 % ± 0.09% and 0.52 % ± 0.27 %, respectively. The mean absorbed dose of Dicaprylyl Ether was determined to be 
0.30 % ± 0.15%. 
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The acute dermal LD50s of Dicaprylyl Ether and Distearyl Ether were determined to be > 2000 mg/kg bw in Wistar and 
Sprague-Dawley rats, respectively.  The acute oral LD50 of Dicaprylyl Ether was determined to be > 2000 mg/kg in Wistar 
rats, while the acute oral LD50 of Distearyl Ether was determined to be > 5000 mg/kg in Sprague-Dawley rats. 

In an oral study, groups of 10 male and 10 female Sprague-Dawley rats received 0, 100, 300, or 1000 mg/kg bw/d 
Dicaprylyl Ether via gavage for 90 d and were necropsied.  Two additional groups of 5 males and 5 females, dosed with 0 
and 1000 mg/kg bw/d during the original 90-d period, were observed as recovery animals for an additional 6 wk, and were 
killed (recovery animal results not provided).  No mortality occurred during the study and no treatment-related effects were 
seen in the animals; the NOEL for liver and kidney weights was determined to be 300 mg/kg bw/d and the NOAEL was 
determined to > 1000 mg/kg bw/d.  

In a developmental toxicity study, groups of 25 gravid female Sprague-Dawley rats were dosed with up to 1000 mg/kg 
bw/d of Dicaprylyl Ether, via gavage, from days 6 to 19 of gestation.  Dams were killed on day 20 of gestation.  No adverse 
effects on maternal reproductive parameters, or post-mortem findings for dams and the fetuses were observed; the NOEL was 
determined to be ≥ 1000 mg/kg bw/d for both maternal and fetal toxicity. 

Cetyl Dimethylbutyl Ether and Dicaprylyl Ether were not mutagenic in the Ames test when tested at up to 5000 µg/l in 
S. typhimurium and E.coli WP2 uvr A strains, with or without metabolic activation.  Dicaprylyl Ether was not mutagenic 
when tested using Chinese hamster lung fibroblast cell lines at up to 10 µg/ml in two separate chromosome aberration tests.  
In a gene mutation test, Dicaprylyl Ether tested at up to 25 µg/ml in mouse lymphoma L5178Y cells was not genotoxic; 
cytotoxicity was observed at the highest concentration.  Distearyl Ether was not genotoxic, when tested at up to 150 and 500 
µl/plate in two bacterial reverse mutation assays using S.typhimurium and E.coli WP2 uvr A strains. 

In a dermal irritation test using New Zealand white rabbits, a semi-occlusive application of 0.5 ml undiluted Dicaprylyl 
Ether produced mild edema and erythema reactions within 72 h after exposure; the reactions resolved within 21 d.  An initial 
challenge application of 5% Dicaprylyl Ether, followed by a 3% Dicaprylyl Ether re-challenge, was applied to Pirbright 
Dunkin-Hartley guinea pigs for 24 h in a guinea pig maximization test.  Positive reactions were observed in both test and 
negative control animals at 24 and 48 h following the 1st and 2nd challenge applications; these reactions were attributed to 
irritation, and no distinct dermal effects were observed after re-challenge.  The test article was considered non-sensitizing. 
Distearyl Ether, at a dose of 0.5 g, did not cause dermal irritation when applied semi- occlusively to New Zealand white 
rabbits for 4 h; 20% and 50% Distearyl Ether was also non-sensitizing when applied to Hartley guinea pigs for 6 h, 
occlusively, in a Buehler test.  No dermal irritation was observed in a 24-h occlusive patch test of 99 subjects using a leave-
on product containing 19.3% Cetyl Dimethylbutyl Ether, or in a 48-h occlusive patch test of 11 subjects using a suntan oil 
containing 15% Dicaprylyl Ether.  Dicaprylyl Ether, undiluted and at 50% in 2-hexyl decanol, caused “single occurrences of 
slight erythema” in 8 and 2 subjects, respectively, during a 4-h, occlusive patch test of 19 subjects; the overall irritation score 
of 1.39 was fully reversible within 72 h.  An HRIPT was performed in 107 subjects on a face care formulation containing 
38.6% Dicaprylyl Ether; no signs of irritation or sensitization were observed.  In an HRIPT of 108 subjects, using a 1% 
aqueous dilution of a shampoo formulation containing 1.5% Distearyl Ether, 36 subjects experienced weak erythemal 
reactions during induction, with only 1 subject experiencing the same during the challenge phase.  The test article was not 
considered irritating or sensitizing. 

Dicaprylyl Ether was deemed slightly irritating to the eyes of Kleinrussen rabbits when instilled at an undiluted dose of 
0.1 ml for 24 h.  The average conjunctival erythema and edema scores were 0.33 and 0.11, respectively; the conjunctiva 
reactions reversed completely within 72 h.  Distearyl Ether was instilled at a 0.1 g dose to New Zealand white rabbit eyes and 
observed for up to 72 h for eye irritation.  Redness in all animal eyes, chemosis in 1 animal, and an average conjunctiva score 
of 0.3 (maximum score of 3) were fully reversible within 48 h.  The test article was deemed non-irritating. 

 DISCUSSION 
To be developed. 

CONCLUSION 
To be determined. 
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TABLES 
Table 1.  Definitions and functions of the ingredients in this safety assessment.1, CIR Staff 
Ingredient/ CAS No. Definition Function(s) 
Cetyl Dimethylbutyl Ether 
185143-68-4 

Cetyl Dimethylbutyl Ether is the organic compound that conforms to the structure: Skin-Conditioning Agents- 
Miscellaneous 

 
Dicaprylyl Ether  
629-82-3 
 

Dicaprylyl Ether is the ether that conforms to the structure: Skin-Conditioning Agents- 
Emollient 

 
Dicetyl Ether 
4113-12-6 
 

Dicetyl Ether is the ether that conforms to the structure: Skin- Conditioning Agents- 
Occlusive 

 
Didecyl Ether 
2456-28-2 
 

Didecyl Ether is the organic compound that conforms to the structure: Skin- Conditioning Agents- 
Miscellaneous 

 
Diisononyl Ether 
 

Diisononyl Ether is the organic compound that conforms to the structure: Skin-Conditioning Agents- 
Humectant 

 
Dilauryl Ether 
4542-57-8 
 

Dilauryl Ether is the organic compound that conforms to the structure: Skin-Conditioning Agents- 
Miscellaneous 

 
Dimyristyl Ether 
5412-98-6 
 

Dimyristyl Ether is the organic compound that conforms to the structure: Skin-Conditioning Agents - 
Miscellaneous 

 
Distearyl Ether 
6297-03-6 
 

Distearyl Ether is the ether that conforms to the structure: Skin-Conditioning Agents- 
Occlusive 

 
 
 
 
 
Table 2.  Chemical properties   
Property Value Reference 

Cetyl Dimethylbutyl Ether 
Molecular Weight (g/mol) 326.6 20 
Topological Polar Surface Area (Å2) 9.2 20 
log Kow 9.74 (estimated) 5 

Dicaprylyl Ether 
Physical Form (@ 20 °C & 1013 hPa) liquid 2 
Molecular Weight (g/mol) 242.44 4 
Specific gravity (@ 20 ºC) 0.807 2 
Viscosity (kg/(m x s) @ 20 ºC) 0.0037 2 
Vapor pressure (mmHg @ 20 ºC) < 0.3 2 
Melting Point (ºC) -8 2 
Water Solubility (mg/l @ 20 ºC) < 0.1 (estimated) 2 
Topological Surface Area (Å2) 9.2 4 
log Kow 6.94 (estimated) 5 

Dicetyl Ether 
Molecular Weight (g/mol) 466.9 21 
Topological Surface Area (Å2) 9.2 21 
log Kow 14.80 (estimated)  5 
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Table 2.  Chemical properties   
Property Value Reference 

Didecyl Ether 
Molecular Weight (g/mol) 298.5 22 
Topological Surface Area (Å2) 9.2 22 
log Kow 8.91 (estimated) 5 

Diisononyl Ether 
Molecular Weight (g/mol) 270.5 23 
Topological Surface Area (Å2) 9.2 23 
log Kow 7.56 (estimated) 5 

Dilauryl Ether 
Molecular Weight (g/mol) 354.7 24 
Topological Surface Area (Å2) 9.2 24 
log Kow 10.87 (estimated) 5 

Dimyristyl Ether 
Molecular Weight  (g/mol) 410.8 25 
Topological Surface Area (Å2) 9.2 25 
log Kow 12.84 (estimated) 5 

Distearyl Ether 
Physical Form (@ 20 °C & 1013 hPa) solid 3 
Color yellowish 3 
Odor odorless 3 
Molecular Weight (g/mol) 523 3,6 
Specific Gravity (@ 20 ºC) 0.955 3 
Viscosity (kg/(m x s) @ 70 ºC) 0.0084 3 
Vapor pressure (mmHg @ 20 ºC) 0.00000975 3 
Melting Point (ºC) -49 to 67 3 
Boiling Point (ºC) 401 3 
Water Solubility (mg/l @ 20 ºC ) < 0.05 3 
log Kow 16.76 (estimated) 5 

 
 
 
 

Table 3.  Frequency (2021)8 and concentration (2019)7 of use according to duration and exposure 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
  Cetyl Dimethylbutyl Ether Dicaprylyl Ether Distearyl Ether 
Totals* NR 10 -19.3 239 0.0019 - 25 4 0.05 - 0.23 
Duration of Use       
Leave-On NR 10 -19.3 200 0.005 - 25 NR 0.05 
Rinse-Off NR 13.3 38 0.0019 - 14.2 4 0.23 
Diluted for (Bath) Use NR NR 1 NR NR NR 
Exposure Type       
Eye Area NR NR 7 NR NR 0.05 
Incidental Ingestion NR NR 5 NR NR NR 
Incidental Inhalation-Spray NR NR 15; 81a; 64b 10; 24a NR NR 
Incidental Inhalation-Powder NR NR 1; 64b; 1c 2-25c NR NR 
Dermal Contact NR 10 - 19.3 207 0.0019 - 25 NR 0.05 
Deodorant (underarm) NR NR 10a not spray: 10.3 NR NR 
Hair - Non-Coloring NR NR 27 0.06 - 24 4 0.23 
Hair-Coloring NR NR NR NR NR NR 
Nail NR NR NR NR NR NR 
Mucous Membrane NR NR 11 NR NR NR 
Baby Products NR NR 3 0.45 NR NR 

 
*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
a It is possible these products are sprays, but it is not specified whether the reported uses are sprays. 
b Not specified whether a spray or a powder, but it is possible the use can be as a spray or a powder, therefore the information is captured in both categories  
c It is possible these products are powders, but it is not specified whether the reported uses are powders 
NR – not reported 
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Table 4.  Acute toxicity studies 
Ingredient Species No./Group Vehicle Dose/Protocol LD50/Results Reference 

Dermal 
Dicaprylyl Ether, 
99.1%  

Wistar 
rats 

5/sex N/A OECD TG 402.  An undiluted, single 
occlusive application of 2000 mg/kg test 
substance was made for 24 h.  Animals 
were observed for 14 d and necropsied. 

LD50 > 2000 mg/kg 
No mortality, significant weight gain 
or adverse effects were observed. 

2 

Distearyl Ether, 
99.1%  

Sprague-
Dawley 
rats 

5/sex N/A OECD TG 402.  An undiluted, single 
occlusive application of 2000 mg/kg test 
substance was made for 24 h.  Animals 
were observed for 14 d and necropsied. 

LD50 > 2000 mg/kg 
No mortality, gross, clinical, or 
pathological changes occurred. 

3 

Oral 
Dicaprylyl 
Ether, 
>99.9% 

Wistar rats 5/sex arachis oil  OECD TG 401.  Animals were 
administered 2000 mg/kg of the test 
substance, via gavage.  Animals were 
observed for 14 d and necropsied. 

LD50 > 2000 mg/kg 
No mortality or adverse effects 
occurred. 

2 

Distearyl 
Ether 

Sprague-
Dawley rats 

5/sex mineral 
oil 

 OECD TG 401.  Animals were 
administered 5000 mg/kg of the test 
substance, via gavage.  Animals were 
observed for 14 d and necropsied. 

LD > 5000 mg/kg 
No mortality or adverse effects 
occurred. 

3 

N/A – not applicable 
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Table 5.  Genotoxicity studies     
Test Article Concentration Vehicle Test System Procedure Results Reference 

IN VITRO 
Cetyl 
Dimethylbutyl 
Ether 

Up to 5000 
µg/plate, with or 
without 
metabolic 
activation 

NR Salmonella 
typhimurium 
TA98, TA100 

Ames test Not genotoxic 7 

Dicaprylyl Ether, 
(99.9% pure) 

Up to 5000 
µg/plate, with or 
without 
metabolic 
activation 

Tween 
80/distilled 
water 

S. typhimurium 
strains TA 98, TA 
100, TA 1535, TA 
1537, TA 1538 

OECD 471.  Bacterial reverse 
mutation assay 

No reverse mutations were induced, 
either in the presence or absence of 
metabolism. 

2 

Dicaprylyl Ether Up to 5000 
µg/plate, with or 
without 
metabolic 
activation 

acetone Escherichia coli 
WP2 uvr A 

OECD 471.  Bacterial reverse 
mutation assay.  In the presence 
of metabolic activation, 2-
aminoanthracene dissolved in 
DMSO was used as a positive 
control, while 4-nitroquinoline-
N-oxide, dissolved in DMSO 
was used as a positive control 
without metabolic activation. 

No significant increases in the number 
of revertants were observed in the 
presence or absence of metabolism.  In 
a related preincubation assay, a slight 
increase in back mutations from 
tryptophan independence was 
observed, in the absence of metabolic 
activation. However, these results were 
not reproducible and were considered 
biologically irrelevant. 

2 

Dicaprylyl Ether 
(99% pure) 

2.5, 5, or 10 
µg/ml, with or 
without 
metabolic 
activation 

acetone Chinese hamster 
lung fibroblast cell 
lines  

OECD TG 473.  Two separate 
chromosome aberration tests 
were performed.  Untreated cell 
lines were used as negative 
controls and cyclophosphamide 
and ethylmethanesulphonate 
were used as positive controls. 

No positive increases in the mean 
number of revertants per plate were 
observed. 

2,3 

Dicaprylyl Ether, 
(99.1% pure) 

1.56 – 25 µg/ml, 
with or without 
metabolic 
activation 

acetone Mouse lymphoma 
L5178Y cell lines 

OECD TG 476.  Mammalian 
cell gene mutation test.  Two 
exposure times were employed 
for the cells cultured without 
metabolic activation (3 and 24 
h).  Cells cultured with 
metabolic activation were 
exposed for 3 h.  
Methylmethanesulfonate was 
used a positive control in the 
absence of metabolic activation, 
while methylcholanthrene was 
used as a positive control in the 
presence of metabolic 
activation. 

The test article was not genotoxic, in 
the presence or absence of metabolic 
activation. Cytotoxicity was observed 
at the highest dose, immediately after 
treatment. 

2,3 

Distearyl Ether 
(99% pure) 
 

Up to 500 
µl/plate (1st 
assay) and up to 
150 µl/plate (2nd 
assay), with or 
without 
metabolic 
activation 

tetrahydrofuran S. typhimurium 
strains TA98, 
TA100, TA1535, 
TA1537, and E.coli 
WP2 uvr A 

OECD 471.  Two separate 
bacterial reverse mutation 
assays were performed (all 
doses were used in triplicates).  
Appropriate positive controls 
were used. 

The test article was considered non-
genotoxic.  Precipitate was observed 
during the 1st assay, at the 500 µl/plate 
concentration, which prompted 
lowering of the concentration in the 2nd 
assay. 

3 

DMSO – dimethyl sulfoxide; NR – not reported 
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Table 6.  Dermal irritation and sensitization studies    
Test Article  Concentration/Dose Test Population Procedure Results Reference 

ANIMAL 

Dicaprylyl Ether (99.9% pure) 0.5 ml, undiluted 3 New Zealand 
white rabbits 

OECD TG 404.  A semi-occlusive patch of the undiluted test 
substance was applied for 4 h to shaved skin, and observed for 
up to 21 d.   

Mean scores of readings taken at 24, 48, and 72 
h after exposure, for edema and erythema were 
2.3 and 2.7, respectively. Reactions disappeared 
completely within 21 d. 

2 

Dicaprylyl Ether (99.9% pure) 2% intracutaneous followed 
by 10% epicutaneous at 
induction; 5% and 3% 
during challenge and re-
challenge, respectively; in 
paraffin oil 

20 female Pirbright 
Dunkin-Hartley 
guinea pigs;  
10 negative controls 

OECD TG 406.  In a guinea pig maximization test, animals 
received 2% intracutaneous and 10% epicutaneous 
administration of Dicaprylyl Ether during induction, in paraffin 
oil.  Challenge applications were made at a concentration of 5% 
in the vehicle for 24 h.  Re-challenge applications were made 
24 h after challenge at a concentration of 3%.  Reactions were 
scored 24 and 48 h after challenge. 

Of the 20 test animals, 14 had positive reactions 
at 24 h, while 9 animals had positive reactions at 
48 h, following the 1st challenge.  All 10 of the 
negative control animals had positive reactions, 
at 24 h following the 1st  challenge, while 5 
negative controls had positive reactions at 48 h.  
For readings following the 2nd challenge, 10 test 
animals had positive reactions at 24 h, which 
reduced to 3 animals at 48 h; 3 and 1 negative 
control animal had positive reactions at 24 h and 
48 h post the 2nd challenge, respectively. 
These reactions were attributed to irritation, and 
following re-challenge no distinct dermal effects 
were observed. The test article was considered 
non-sensitizing. 

2 

Distearyl Ether 0.5 g; in distilled water 3 male New 
Zealand white 
rabbits 

OECD TG 404.  The test article was applied for 4 h to 2.5 cm2 
of shaved skin using a semi-occlusive patch.  The test sites 
were washed with distilled water, and observed for up to 14 d 
following patch removal.   

Erythema and edema scores were 0 for all 
animals. 

3 

Distearyl Ether 50% at induction; 20% and 
50% during challenge; in 
mineral oil 

20 female Hartley 
guinea pigs; 10 
negative controls 

OECD TG 406.  In a Buehler test, animals were patched with a 
4 cm2 cotton pad containing 0.5 ml of 50% test article, in 
mineral oil, for the topical induction, using an occlusive 
dressing, for 6 h on days 1, 8, and 15. Challenge consisted of 2 
topical applications of 0.5 ml of the test article, diluted at 20% 
and 50%, each on a 4 cm2 cotton pad, held in place by an 
occlusive dressing for a 6-h exposure period on day 29.  
Reactions were scored 24 and 48 h after challenge. 

One animal from the treated group died on day 
4; the death was unrelated to the test article.  All 
dermal scores were 0. 

3 

HUMAN 
leave-on formulation containing 
19.3% Cetyl Dimethylbutyl 
Ether  

19.3% in a leave-on 
product 

99 subjects In an HRIPT, the test article was applied via 24-h  occlusive 
patches.  No further details were provided. 

No dermal irritation or sensitization were  
observed. 

7 

suntan oil containing 15% 
Dicaprylyl Ether 

0.02 ml; undiluted 11 subjects An occlusive application was made for 48 h on a 68 mm2 area 
of the back. 

No dermal irritation was observed. 17 

Dicaprylyl Ether; 99.9% pure 70 µl; undiluted, and 50% 
in 2-hexyl decanol 

19 subjects Subjects were treated with the undiluted test substance and with 
a 50% concentration in 2-hexyl decanol, under occlusion, for 4 
h.  SDS (2%) was used as a positive control; all subjects were 
observed 72 h for reactions.   

The undiluted test substance caused a “single 
occurrence of slight erythema” in 8 out of 19 
subjects, while the 50% concentration of the test 
substance caused a “single occurrence of slight 
erythema” in 2 out of the 19 subjects.  SDS 
caused slight to very strong reactions in 16 out 
of the 19 subjects.  The overall irritation score, 
of 3 scores taken at 24, 48, and 72 h after 
exposure, was 1.39, and was fully reversible by 
the last reading (maximum possible score not 
provided). 

2 
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Table 6.  Dermal irritation and sensitization studies    
Test Article  Concentration/Dose Test Population Procedure Results Reference 
face care formulation 
containing 38.6% Dicaprylyl 
Ether 

40 µl; applied neat 107 subjects In an HRIPT (modified Marzulli-Maibach protocol), the test 
material was applied occlusively, for 48 h, via 9 induction 
applications made using 8 mm Finn chambers, to a 0.5cm2 area 
of the upper back, over a 3-wk period. After a 2-wk non-
treatment period, a 48-h challenge application was made to the 
induction site, as well as an untreated site in the same manner 
as the induction applications. Reactions were scored 15-35 min 
after patch removal at both induction and challenge phases.   

No participants withdrew due to adverse 
reactions, and the test material did not induce 
dermal irritation or sensitization. 

18 

shampoo formulation 
containing 1.5% Distearyl Ether 

20 µl; tested at 1% in water 108 subjects In an HRIPT, the test material was applied occlusively, for 48 
to 72 h via 9 induction applications, made using 8 mm Finn 
chambers, to the upper back, over a 3-wk period. After a 2-wk 
non-treatment period, a 48-h challenge application was made to 
the induction site, as well as an untreated site in the same 
manner as the induction applications. Reactions were scored 
15-30 min after patch removal during the induction phase, and 
from 30 min up to 48 h after patch removal for the challenge 
phase.   

Although 36 subjects experienced weak 
erythemal reactions during induction, only 1 of 
these subjects exhibited a weak erythemal 
reaction during challenge.  The test material was 
considered non-sensitizing.  

19 

SDS – sodium dodecylsulfate 
 

Distributed for Comment Only -- Do Not Cite or Quote



REFERENCES 
 
1.    Nikitakis J., Kowcz A.  Web-based International Cosmetic Ingredient Dictionary and Handbook (wINCI Dictionary).   

http://webdictionary.personalcarecouncil.org/jsp/IngredientSearchPage.jsp.  Last Updated: 2020.  Accessed: 
September 28, 2020.   

 
2.    European Chemical Agency (ECHA).  REACH registration dossier: Dioctyl ether (CAS No. 629-82-3; INCI name, 

Dicaprylyl Ether).   https://echa.europa.eu/registration-dossier/-/registered-dossier/2013/1.  Last Updated: May 24, 
2020.  Accessed: September 24, 2020.   

 
3.    European Chemical Agency (ECHA).  REACH registration dossier: Dioctadecyl ether (CAS No. 6297-03-6; INCI name, 

Distearyl Ether).   https://echa.europa.eu/registration-dossier/-/registered-dossier/10944/1.  Last Updated: May 13, 
2020.  Accessed: September 24, 2020.   

 
4.    National Center for Biotechnology Information.  PubChem Database CID= 12399.   

https://pubchem.ncbi.nlm.nih.gov/compound/Dioctyl-ether.  U.S. National Library of Medicine.  Last Updated: 
November 29, 2020.  Accessed: September 24, 2020.   

 
5.    EPI Suite (for Windows)., Environmental Protection Agency.  4.0.   Washington, DC.:   2012. 
 
6.    National Center for Biotechnology Information.  PubChem Database CID= 80526.   

https://pubchem.ncbi.nlm.nih.gov/compound/Dioctadecyl-ether.  U.S. National Library of Medicine.  Last Updated: 
November 29, 2020.  Accessed: September 24, 2020.   

 
7.    Anonymous.  2021. Summary information Cetyl Dimethylbutyl Ether. (Unpublished data submitted by Personal Care 

Products Council on April 12, 2021.) 
 
8.    U.S. Food and Drug Administration Center for Food Safety & Applied Nutrition (CFSAN). Voluntary Cosmetic 

Registration Program - Frequency of Use of Cosmetic Ingredients. College Park, MD. 2021. (Obtained under the 
Freedom of Information Act from CFSAN; requested as "Frequency of Use Data" January 4, 2021; received January 
21, 2021.) 

 
9.    Johnsen MA.  The Influence of Particle Size. Spray Technology and Marketing 2004;14(11):24-27. 
 
10.    Rothe H.  2011. Special aspects of cosmetic spray safety evaluations: Principles on inhalation risk assessment. 

(Unpublished data presented at the 26 September Expert Panel meeting. Washington D.C.) 
 
11.    Bremmer HJ, Prud'homme de Lodder LCH, van Engelen JGM.  Cosmetics Fact Sheet: To assess the risks for the 

consumer; Updated version for ConsExpo 4.  Bilthoven, Netherlands: Netherlands National Institute for Public 
Health and the Environment;2006. RIVM 320104001/2006. 
http://www.rivm.nl/bibliotheek/rapporten/320104001.pdf. Accessed 8/24/2011. Pages1-77.   

 
12.    Rothe H, Fautz R, Gerber E, et al.  Special aspects of cosmetic spray safety evaluations: Principles on inhalation risk 

assessment. Toxicol Lett 2011;205(2):97-104. 
 
13.    CIR Science and Support Committee of the Personal Care Products Council (CIR SCC).  2015. (Nov 3rd) Cosmetic 

Powder Exposure. Unpublished data submitted by the Personal Care Products Council.  
 
14.    Aylott R, Byrne G, Middleton J, Roberts M.  Normal use levels of respirable cosmetic talc: preliminary study. Int J 

Cosmet Sci 1979;1(3):177-186. 
 
15.    Russell R, Merz R, Sherman W, Siverston J.  The determination of respirable particles in talcum powder. Food Cosmet 

Toxicol 1979;17(2):117-122. 
 
16.    European Commission.  CosIng database; following Cosmetic Regulation No. 1223/2009.   

http://ec.europa.eu/growth/tools-databases/cosing/.  Last Updated: 2020.  Accessed: November 02, 2020.   
 

Distributed for Comment Only -- Do Not Cite or Quote

http://webdictionary.personalcarecouncil.org/jsp/IngredientSearchPage.jsp
https://echa.europa.eu/registration-dossier/-/registered-dossier/2013/1
https://echa.europa.eu/registration-dossier/-/registered-dossier/10944/1
https://pubchem.ncbi.nlm.nih.gov/compound/Dioctyl-ether
https://pubchem.ncbi.nlm.nih.gov/compound/Dioctadecyl-ether
http://www.rivm.nl/bibliotheek/rapporten/320104001.pdf
http://ec.europa.eu/growth/tools-databases/cosing/


17.    Anonymous.  2009. Assessment of skin tolerance of a cosmetic product after single application under occluded patch 
during 48 hours on 11 volunteers (suntan oil containing 15% Dicaprylyl Ether). (Unpublished data submitted by 
Personal Care Products Council on February 22, 2021.) 

 
18.    Anonymous.  2018. Modified Marzulli-Maibach protocol human repeat insult patch test with challenge (product 

contains 38.6% Dicaprylyl Ether). (Unpublished data submitted by Personal Care Products Council on February 23, 
2021.) 

 
19.    Anonymous.  2006. Human repeat insult patch test with challenge (product contains 1.5% Distearyl Ether). 

(Unpublished work submitted by the Personal Care Products Council on February 23, 2021.) 
 
20.    National Center for Biotechnology Information.  PubChem Database CID= 9883836.   

https://pubchem.ncbi.nlm.nih.gov/compound/Cetyl-dimethylbutyl-ether.  U.S. National Library of Medicine.  Last 
Updated: November 29, 2020.  Accessed: September 24, 2020.   

 
21.    National Center for Biotechnology Information.  PubChem Database CID= 77757.   

https://pubchem.ncbi.nlm.nih.gov/compound/Dihexadecyl-ether.  U.S. National Library of Medicine.  Last Updated: 
November 29, 2020.  Accessed: September 24, 2020.   

 
22.    National Center for Biotechnology Information.  PubChem Database CID= 17152.   

https://pubchem.ncbi.nlm.nih.gov/compound/Decyl-ether.  U.S. National Library of Medicine.  Last Updated: 
November 29, 2020.  Accessed: September 24, 2020.   

 
23.    National Center for Biotechnology Information.  PubChem Database CID= 13603457.   

https://pubchem.ncbi.nlm.nih.gov/compound/Diisononyl-ether.  U.S. National Library of Medicine.  Last Updated: 
November 29, 2020.  Accessed: September 24, 2020.   

 
24.    National Center for Biotechnology Information.  PubChem Database CID= 20667.   

https://pubchem.ncbi.nlm.nih.gov/compound/Dodecyl-ether.  U.S. National Library of Medicine.  Last Updated: 
November 29, 2020.  Accessed: September 24, 2020.   

 
25.    National Center for Biotechnology Information.  PubChem Database CID= 79433.   

https://pubchem.ncbi.nlm.nih.gov/compound/Tetradecyl-ether.  U.S. National Library of Medicine.  Last Updated: 
November 29, 2020.  Accessed: September 24, 2020.   

 
 

Distributed for Comment Only -- Do Not Cite or Quote

https://pubchem.ncbi.nlm.nih.gov/compound/Cetyl-dimethylbutyl-ether
https://pubchem.ncbi.nlm.nih.gov/compound/Dihexadecyl-ether
https://pubchem.ncbi.nlm.nih.gov/compound/Decyl-ether
https://pubchem.ncbi.nlm.nih.gov/compound/Diisononyl-ether
https://pubchem.ncbi.nlm.nih.gov/compound/Dodecyl-ether
https://pubchem.ncbi.nlm.nih.gov/compound/Tetradecyl-ether


Memorandum

TO: Bart Heldreth, Ph.D.
Executive Director - Cosmetic Ingredient Review

FROM: Carol Eisenmann, Ph.D. 
Personal Care Products Council

DATE: February 22, 2021

SUBJECT: Dicaprylyl Ether

Anonymous.  2009.  Assessment of skin tolerance of a cosmetic product after single application under
occluded patch during 48 hours on 11 volunteers (suntan oil containing 15% Dicaprylyl Ether).
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STUDY REPORT 

These results concem only the samples tesJed in the laboratory and defined here after. 
The samples will be kept in our premises during 2 months from the date below mentioned. 

04/05/2009 

ASSESSMENT OF SKIN TOLERANCE OF A COSMETIC PRODUCT AFTER SINGLE 
APPLICATION UNDER OCCLUDED PATCH DURING 48 HOURS 

ON 11 VOLUNTEERS: patch test method 

Study sponsor: 

Client reference: Your e-mail dated on April the 15th 2009 

Quotation N° : 2009/18991/2 

Tested product: 

o Name: REF 68 1001 SUNTAN OIL FACE & BODY WALNUT & 
COCONUT SPF 10 150 ML 

o Client reference: 68 1001 BATCH 902091 
o Sample N°:
o Brand:
o Product type: suntan oil face and body 

Study code: 

The copy of this report is only authorized by unablidged edition. 

contains 15% Dicaprylyl Ether
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STUDY SUMMARY 

ASSESSMENT OF SKIN TOLERANCE OF A COSMETIC PRODUCT AFTER A SINGLE 
APPLICATION UNDER OCCLUDED PATCH DURING 48 HOURS 

ON 11 VOLUNTEERS: 48 hours occluded patch tests

♦ Product tested: REF 6B 1001 SUNTAN OIL FACE & BODY WALNUT & 
COCONUT SPF 10 150 ML/ 

• Study sponsor:

• Objective: Assessment of the skin local tolerance of the studied product 
after an epicutaneous test performed in occluded conditions, during 48 hours on 
healthy adult volunteers. 

• Place of the study:

• Investigator: Doctor dermatologist 

♦ Oates of study: from 28/04/2009 to 30/04/2009 

♦ Method:

✓ Application:
Area: on the back 
Quantity of product: 0.02 ml 
Frequency and duration: single application during 48 hours 
Conditions of application: product applied pure under occluded patch. 

✓ Assessment method:
A dermatologist performs the clinical observation after the removal of the patches. The 
quantification of the skin irritation is given through a numeric scale (erythema, oedema, 
dryness/desquamation, vesicles). The average irritant score of the product to be tested is 
calculated from the average of the quotations obtained for each volunteer, allowing to rank 
the product from "non irritant to very irritant". The assessment is always made by 
comparison with the "negative" control. 

• Panel: 11 healthy adult volunteers.

• Result: The average irritant score of the product is 0.00.

• Conclusion:
According to the experimental conditions of the study, the product REF 6B 1001 
SUNTAN OIL FACE & BODY WALNUT & COCONUT SPF 10 150 ML / -

- referenced 6B 1001 BATCH 902091, can be considered as� 
regarding its primary skin tolerance. 
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RESULTS AUTHENTICITY 

The study concerned by this report was carried out under m 
the experimental protocol and the quality plan of the 

onsibility, according to 
nd 

follows the good clinical practices. 

All the observations and data recorded during this test are reported in this study report. 

I certify the rereading of this report and do agree with its content, 
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1 OBJECTIVE 

The objective of the study is to assess the local skin tolerance of the 1411 
SUNTAN OIL FACE & BODY WALNUT & COCONUT SPF 10 150 ML / 

roduct, after single application on the skin of the back and un er occ u e 
patch, during 48 hours, on healthy adult volunteers. 

2 PRINCIPLE 

The principle of the study is based on the single application of 0.02ml of tested product, on 
the skin of the back of adult volunteers. The product is kept in contact with the skin for 48 
hours under occluded patch. 

The products are tested pure or diluted depending on their type and their use. Mostly, the 
products are tested pure. Rinse-off products are tested diluted at 5%. 
Hydrophilic products are diluted in demineralised water; lipophilic products are diluted in 
mineral oil. 

Powders are put pure in the patch small cavity and then a drop of mineral oil is added in 
order to avoid the product dispersion while applying the patch. 

The clinical observation of effects caused is carried out by a dermatologist after withdrawal 
of the patch. The assessment is always made by comparison with a "negative" control: 
patch without any product and applied in the same conditions as the product to be tested: 

- if the product is tested pure: empty patch.
- if the product is tested diluted: patch with 0.02ml of the solvent used

(demineralised water or mineral oil).

The clinical marking is given according to a numerical scale determined according to the 
intensity of the irritation phenomena observed (erythema, oedema, dryness, blister, etc.). 

The Average Irritation Index (or Primary Skin Irritation) is calculated doing the average of 
markings obtained for the whole of the volunteers. 
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3 REGULATORY, CONFIDENTALITY AND ARCHIVING 

3.1 Regulatory 
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The law relative to the public health n° 2004-806 dated August 9 th 2004 (articles from 88 to
97) modified by the law n ° 2006-450 dated April 18th 2006 for the research (articles from
31 to 33) integrates the dispositions regarding the biomedical researches modifying the
law dated December 20th 1988 relative to the protection of persons who take part in
biomedical researches called "loi Huriet" (JO dated August 11 th 2004). All the tests carried
out within even if they are not included in the application field of this law,
are carried out according to this law. 
The studies are realised according to the most recent recommendations of the World
Medical Association (Helsinki Declaration 1964, 48e General Assemble Somerset West,
October 1996), and to the AFSSAPS recommendations relative to the biomedical
researches on cosmetic products enterini in the application field of the law relative to the
public health n° 2004-806 dated August 9 2004 (Version dated September 7th 2006). 
No information is sent to the national folder of people who takes part in biomedical
research and the opinion of the "Comite de Protection des Personnes" is not asked. 

The studies follow the « Guidelines for the Assessement of Skin Tolerance of Potentially
Irritant Cosmetic Ingredients», COLIPA, 1997.

The ethic requirements, necessary to the studies on Human, are respected:

✓ The volunteers are selected according to the inclusion and non inclusion criteria (see
chapter 4). 

✓ All volunteers are informed of the aim and the type of the study, of the possible risks
taken participating in this study and give their free and informed consent before the
beginning of the study. 

✓ Before the volunteers be exposed to the product to be tested, minimum information
regarding the safety of the products is asked to the sponsor. 

✓ All care is taken in order to avoid excessive skin reactions or undesired effects on the
volunteers' health during the study. 

✓ Safety procedures are taken in the case of bad reactions. 
✓ The volunteers are paid in compensation for the time spent and the risks due to the

study.

3.2 Confidentiality 

The complete data regarding the health of the volunteers, collected during their final
admittance in the volunteers data of and necessary when recruiting and
selecting them for the studies are strictly confidential and submitted to the medical secret
according to the article 378 of the "Code Penal" and to the "Code de deontologie Medical"
(decree dated 18th June 1979, articles 11, 12 and 13). The anonymity of the volunteers is
respected within all studies carried out in our laboratories. However, each volunteer can be
easily identified by the Investigator, the doctors and all the persons in charge of the study,
thanks to his personal volunteer's code. 
According to the article R. 5121-13 of the« Code de la Sante Publique », the product type
studied, the trials, the volunteers and the results are strictly confidential and the secret is
� Doctors and all the persons working with him. 
- ensures not to divulge all the data and results collected during a study.
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3.3 Archiving 

The laborato book which contains all the information raw data and results re ardin the 

4 PANEL STUDIED 

4.1 Number of volunteers 

The product was tested on 11 volunteers. 

4.2 Panel characteristics 

The volunteers are people stemming from the volunteers' database. All 
volunteers registered in this database were recruited according to the inclusion and non­
inclusion criteria described in paragraphs 4.4 and 4.5 and had a medical examination 
(health certificate) and a dermatological examination with dermatologist. 

4.3 Recruitment, selection and final admittance for a study 

�cruited in this study are all extracted from the volunteers' data base of 
- and answer the inclusion and non inclusion criteria presented in the
paragraphs 4.4 and 4.5.
Their final admittance was determined by the study manager from the answers given in a
pre-study questionnaire and after a preliminary interview. During this interview, the
following information is explained to the volunteers: title, objective, protocol, planning of
the study, payment methods, as well as the possible effects expected and the study
constraints. The admittance of the volunteers is validated by the signature by the
investigator and the volunteers of the Information Note and a free and informed consent.

4.4 Inclusion criteria 

The volunteers answering the following criteria were included: 

✓ Age: 18-70 years old.
✓ Sex: female and/or male.
✓ Social insurance: the volunteers must have a social insurance number.
✓ Free from dermatological lesions on the area studied.
✓ Volunteers with a proof of home address.
✓ Able to understand French and the study requirements.
✓ Volunteers who answer the specific criteria of the study (example: sensitive skin,

etc.).
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4.5 Non inclusion criteria 

✓ Volunteers who does not answer the inclusion criteria (4.4).
✓ Volunteers within an exclusion period between two tests.
✓ Minors or majors protected by the law and people admitted in a sanitary or social

institution for other purpose than research (article L209-6).
✓ Persons deprived of liberty by legal or administrative decision, patients in

emergency situation (article 
✓ Pregnant or breastfeed women.
✓ Volunteers presenting an evolutive skin pathology or a known contact allergy to one

of the ingredients of the tested 
✓ Volunteers who refused to give their free and informed consent.
✓ Volunteers under antihistaminic, corticoids, de-sensibilising treatment and/or under

any treatment which could interfere with the skin metabolism.
✓ Volunteers showing a skin recently exposed to sun or to PUVA therapy sessions.

4.6 Study constraints 

During the length of the study, the volunteers are asked: 

✓ Not to put any product, also water on the patches area.
✓ Not to have a bath, neither expose themselves to UV.
✓ To avoid all intense sportive activities which could remove the patch.
✓ Not to take aspirin, anti-histaminics, corticoids, anti-inflammatories and any other

treatment decreasing or avoiding inflammations or allergies or interfering with the
skin metabolism.

4.7 Volunteers withdrawals 

A volunteer can be excluded from the study for the following reasons: 

✓ The volunteer not longer follows the requirements and constraints linked to the
study and explained when signing the free and informed consent.

✓ The volunteer suffers illness developed during the study and which could interferes
with the study aim.

✓ The volunteer does not want to participate to the study anymore.

5 PRODUCT TESTED 

✓ Product name: REF 6B 1001 SUNTAN OIL FACE & BODY 
WALNUT & COCONUT SPF 10 150 

✓ Client reference:
✓ Sample number:
✓ Galenic form :
✓ Storage conditions: away from heat and light. 

A sample of the tested product is kept in - laboratories for 2 months after 
the end of the study. After this date a�ry requirement from the study 
sponsor, the product will be destroyed. 
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6 CLINICAL STUDY 

6.1 Description of the equipment 

The equipment used is the IQ ULTRA patch test, made of a 68 mm2 polyethylene plastic 
moss chamber with a filter paper incorporated. IQ ULTRA is supplied in units of 10 
chambers on a hypoallergenic non woven adhesive tape. 

6.2 Application method 

Application area: back 
Amount of product: 0.02 ml 
Frequency and duration: single application during 48 hours. 
Application conditions: product put pure under occluded patch. 

The area on which the patch is applied is previously cleaned up with demineralised water 
and dried with cellulose cotton wool tissue. 

The patches are put on the back of the volunteer. A specific examination of the contact 
zone is carried out just before starting the study in order to apply the product on a surface 
free from macroscopic irritation marks, scars or any abnormalities which could interfere 
with the reading of the results. 

In parallel to the application of products to be studied, an empty patch "negative" control is 
applied. 

The patches thus prepared are left in contact 48 hours. 
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The withdrawal of the patches and the reading are made by the dermatologist. The 
analysis of epidermic reaction markings is descriptive for each volunteer, according to the 
following scale: 

ERYTHEMA: 
None 0 
Slight erythema, hardly noticeable 1 
Moderate and uniform redness 2 
Significant and uniform redness 3 

DRYNESS/ DESQUAMATION: 
No dryness 0 
Dry with desquamation, smooth and stretched aspect, slight and fine desquamation 1 
Moderate desquamation 2 
Severe desquamation with large scales 3 

OEDEMA 
None 
Slight 
Noticeable 
Significant 

VESICLE 
None 
Slight 
Noticeable 
Significant 

0 
1 
2 
3 

0 
1 
2 
3 

The results obtained are compared to those obtained on the control zone. The primary 
irritation index is calculated doing the average of markings obtained for the whole of the 
panellists and according to the following formula: 

[(LMarks T48) vol 1 to vol n]/ number of readings 

Number of volunteers 
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The results interpretation is carried out according to the irritation index obtained, the 
number of volunteers who reacted to the product and the importance of the reactions, the 
experimental conditions adopted and the type of product studied. 

The ranking of the irritant potential is determined according to the index obtained as 
described in table 1: 

Table 1: classification of the irritant potential 

Average index Classification 
[0 -0.081 Non irritant 

10.08-0.161 Verv sliQhtly irritant 
]0.16 - 0.561 Sliahtlv irritant 

10.56 - 11 Moderately irritant 
11 - 1.61 Irritant 

> 1.6 Very irritant 

7 RESULTS 

7.1 Panel description 

This study includes 11 healthy adult volunteers whom characteristics are described in 
table 2. 

Table 2: Volunteers characteristics 

Inclusion Vol. 
Sex 

Age 
Characteristics 

Events occurred 
No code (years) during the study 

8 BARMA F 50 Normal skin -

13 BONRE1 H 52 Normal skin -

14 BOSPA F 57 Normal skin -

17 CERRA F 39 Normal skin -

20 COUEM F 21 Normal skin -

31 GILWl H 39 Normal skin -

34 HOMDA F 66 Normal skin -

35 IDJZA F 64 Normal skin -

39 MlRMA F 24 Normal skin -

43 RENMI F 59 Normal skin -

44 SAALE F 28 Normal skin -

Averaae 45 

None of the volunteers selected took a treatment contraindicated with the study. 
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7 .2 Study withdrawals 

No withdrawal of the study happened. 

7.3 Results analysis 

Table 3 presents the results obtained for each volunteer as well as the corresponding 
irritation index. 

No skin reaction was noticed by the dermatologist on the reference area for all the 
volunteers. 

Table 3: Results 

Studv code: -
Product 15 Number of readings: 1 

Code 265509 Number of vol.: xx 

VOL VOL CODE 
Total Total irritation 

readings 48 hours / number of readings 
8 BARMA 0 0 

13 BONRE1 0 0 

14 BOSPA 0 0 

17 CERRA 0 0 

20 COUEM 0 0 

31 GILWI 0 0 

34 HOMDA 0 0 

35 IDJZA 0 0 

39 MIRMA 0 0 

43 RENMI 0 0 

44 SAALE 0 0 

IRRITATION INDEX 0.00 
CLASSIFICATION Non irritant 

After 48 hours of application, no skin reaction was observed by the dermatologist on the 
area treated by the REF 68 1001 SUNTAN OIL FACE & BODY WALNUT & COCONUT 
SPF 10 150 ML/ 

The average irritation index obtained is equal to 0.00. 

8 DISCUSSION AND CONCLUSION 

In the experimental conditions, after a single application of 0.02 ml of pure product under 
occluded patch and during 48 hours, on 11 healthy adult volunteers and according to the 
scale used for the interpretation of the results, the REF 68 1001 SUNTAN OIL FACE & 
BODY WALNUT & COCONUT SPF 10 150 ML / product, 
referenced 68 1001 BATCH 902091, can be considere as non IrrItant regarding its 
primary skin tolerance. 

Distributed for Comment Only -- Do Not Cite or Quote



Version : N
° 

1 
Page : 13/14 + appendix 2 
P0S.0.DOC.00017.03 

APPENDIX 1: List of the persons who took part in the study 

Investigator doctor: 
Name: Doctor 
Address: 

Phone: 

Operator: 
Name: 
Address: 

Phone: 

Study Manager: 
Name: 
Address: 

Phone: 
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APPENDIX 2: Results authenticity 
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AUTHENTICITE DES RESULT ATS 

L'etude a ete conduite en conformite avec le protocole experimental, le 
plan qualite du laboratoire et dans le respect des bonnes pratiques 
cliniques. 

The study has been carried out in appliance with the experimental 
protocol, the quality plan of laboratory and in respect with the good 
clinical practices. 

MEDECIN INVESTIGATEUR 
Dermatologue I Dermatologist 

TECHNICIEN / Technician 

Date, signature 

Date, signature 
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Memorandum

TO: Bart Heldreth, Ph.D.
Executive Director - Cosmetic Ingredient Review

FROM: Carol Eisenmann, Ph.D. 
Personal Care Products Council

DATE: February 23, 2021

SUBJECT: Dicaprylyl Ether and Distearyl Ether

Anonymous.  2018.  Modified Marzulli-Maibach protocol human repeat insult patch test with
challenge (product contains 38.6% Dicaprylyl Ether).

Anonymous.  2006.  Human repeat insult patch test with challenge (product contains 1.5% Distearyl
Ether).
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Memorandum

TO: Bart Heldreth, Ph.D.
Executive Director - Cosmetic Ingredient Review

FROM: Carol Eisenmann, Ph.D. 
Personal Care Products Council

DATE: April 12, 2021

SUBJECT: Cetyl Dimethylbutyl Ether

Anonymous.  2021.  Summary information Cetyl Dimethylbutyl Ether.
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     April 2021 

Summary Information Cetyl Dimethylbutyl Ether 

1. Method of manufacture 

Cetyl Dimethylbutyl Ether is formed by cetyl alcohol and 4-methyl-2-pentanone under hydrogen 
atmosphere in the presence of hydrogenation catalyst. After the reaction, it is separated by processes 
including filtration and distillation. 

2. Dermal irritation and sensitization data 

HRIPT (24 hours, occlusive patches) was conducted (completed May 31, 2019) on a dermal contact 
leave-on product containing Cetyl Dimethylbutyl Ether at 19.3%. 99 subjects completed the test.  
Neither dermal irritation nor skin sensitization was induced. 

3. Genotoxicity 

          Ames test (Salmonella typhimurium TA98 and TA100; 20 – 5000 µg Cetyl Dimethylbutyl Ether/ 
plate; with and without S9 mix) – Negative. 
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Concentration of Use by FDA Product Category – Dialkyl Ethers* 

Dicaprylyl Ether 
Dicetyl Ether 
Didecyl Ether 
Diisononyl Ether 

Dilauryl Ether 
Dimyristyl Ether 
Distearyl Ether 
Cetyl Dimethylbutyl Ether 

Ingredient Product Category Maximum 
Concentration of Use 

Dicaprylyl Ether Baby lotions, oils and creams 
     Not powder 

 
0.45% 

Dicaprylyl Ether Hair conditioners 0.14-4.8% 
Dicaprylyl Ether Hair sprays 

     Pump spray 
 
10% 

Dicaprylyl Ether Shampoos (noncoloring) 0.06% 
Dicaprylyl Ether Tonics, dressings and other hair grooming 

aids 
24% 

Dicaprylyl Ether Foundations 18% 
Dicaprylyl Ether Other makeup preparation 3% 
Dicaprylyl Ether Deodorants 

     Not spray 
 
10.3% 

Dicaprylyl Ether Aftershave lotions 8% 
Dicaprylyl Ether Shaving cream 0.0019% 
Dicaprylyl Ether Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
0.34-14.2% 

Dicaprylyl Ether Face and neck products 
     Not spray 

 
2-4% 

Dicaprylyl Ether Body and hand products 
     Not spray 

 
5-25% 

Dicaprylyl Ether Moisturizing products 
     Not spray 

 
0.005-5% 

Dicaprylyl Ether Night products 
     Not spray or powder 

 
6% 

Dicaprylyl Ether Other skin care preparations 10% 
Dicaprylyl Ether Suntan products 

     Not spray 
 
1-6% 

Distearyl Ether Eye lotions 0.05% 
Distearyl Ether Shampoos (noncoloring) 0.23% 
Distearyl Ether Suntan products 

     Not spray 
 
0.05% 

Cetyl Dimethylbutyl Ether Foundations 19.3% 
Cetyl Dimethylbutyl Ether Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
13.3% 

Cetyl Dimethylbutyl Ether Moisturizing products 
     Not spray 

 
10% 

*Ingredients included in the title of the table but not found in the table were included in the 
concentration of use survey, but no uses were reported. 
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Information collected in 2019 
Table prepared: July 23, 2019 
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2021 VCRP Frequency of Use Data – Fatty Ethers 
 

INGREDIENT_NAME CATEGORY CPIS_COUNT 
Dicaprylyl Ether 
Total Uses: 239 

  

Dicaprylyl Ether 01A - Baby Shampoos 1 
Dicaprylyl Ether 01B- Baby Lotions, Oils, Powders, and Creams 1 
Dicaprylyl Ether 01C - Other Baby Products 1 
Dicaprylyl Ether 02A - Bath Oils, Tablets, and Salts 1 
Dicaprylyl Ether 03D - Eye Lotion 4 
Dicaprylyl Ether 03E - Eye Makeup Remover 1 
Dicaprylyl Ether 03G - Other Eye Makeup Preparations 2 
Dicaprylyl Ether 04B - Perfumes 6 
Dicaprylyl Ether 04E - Other Fragrance Preparation 8 
Dicaprylyl Ether 05A - Hair Conditioner 8 
Dicaprylyl Ether 05E - Rinses (non-coloring) 1 
Dicaprylyl Ether 05F - Shampoos (non-coloring) 10 
Dicaprylyl Ether 05G - Tonics, Dressings, and Other Hair 

Grooming Aids 
1 

Dicaprylyl Ether 05I - Other Hair Preparations 6 
Dicaprylyl Ether 07B - Face Powders 1 
Dicaprylyl Ether 07C - Foundations 1 
Dicaprylyl Ether 07E - Lipstick 5 
Dicaprylyl Ether 07F - Makeup Bases 1 
Dicaprylyl Ether 10A - Bath Soaps and Detergents 4 
Dicaprylyl Ether 10B - Deodorants (underarm) 10 
Dicaprylyl Ether 10E - Other Personal Cleanliness Products 1 
Dicaprylyl Ether 11A - Aftershave Lotion 1 
Dicaprylyl Ether 11E - Shaving Cream 1 
Dicaprylyl Ether 11G - Other Shaving Preparation Products 2 
Dicaprylyl Ether 12A - Cleansing 7 
Dicaprylyl Ether 12B - Depilatories 1 
Dicaprylyl Ether 12C - Face and Neck (exc shave) 39 
Dicaprylyl Ether 12D - Body and Hand (exc shave) 25 
Dicaprylyl Ether 12F - Moisturizing 65 
Dicaprylyl Ether 12G - Night 11 
Dicaprylyl Ether 12H - Paste Masks (mud packs) 1 
Dicaprylyl Ether 12J - Other Skin Care Preps 7 
Dicaprylyl Ether 13A - Suntan Gels, Creams, and Liquids 1 
Dicaprylyl Ether 13B - Indoor Tanning Preparations 2 
Dicaprylyl Ether 13C - Other Suntan Preparations 2 
   
Distearyl Ether 
Total Uses: 4 

  

Distearyl Ether 05F - Shampoos (non-coloring) 4 
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