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Memorandum 

To:  CIR Expert Panel Members and Liaisons 
From:  Priya Cherian, Scientific Analyst/Writer 
Date:  May 11, 2018 
Subject:  Amended Safety Assessment of Dialkyl Dimer Dilinoleates 
 
Enclosed is the Amended Safety Assessment of Dialkyl Dimer Dilinoleates as Used in Cosmetics. (It is identified as 
dilin062018rep in the pdf document.) This is a re-review that is being initiated in accord with CIR’s Procedures to reassess 
previously-reviewed conclusions after a period of 15 years.  

In 2003, CIR published the Final Report on the Safety Assessment of Diisopropyl Dimer Dilinoleate, Dicetearyl Dimer 
Dilinoleate, Diisostearyl Dimer Dilinoleate, Diethylhexyl [previously dioctyl] Dimer Dilinoleate, Dioctyldodecyl Dimer 
Dilinoleate and Ditridecyl Dimer Dilinoleate.  Based on the available data, the Panel concluded that the dialkyl dimer dilinoleates 
named in that report are safe for use in cosmetics.     

In addition to the ingredients that were included in the 2003 review, there are 2 possible “add-ons” that have not yet been looked at 
by CIR.  Di-C16-18 Alkyl Dimer Dilinoleate and Di-C20-40 Alkyl Dimer Dilinoleate were added to this group due to structural 
and chemical similarities to the original dialkyl dimer dilinoleates. FDAVCRP use data for this group of ingredients have been 
added to this report. A concentration of use survey is underway. Both 2018 and 1998 VCRP data regarding frequency of use 
suggest Diisopropyl Dimer Dilinoleate and Diisostearyl Dimer Dilinoleate are the most widely used among the 8 ingredients 
included in the report. Diisopropyl Dimer Dilinoleate had 35 reported uses in 1998, and 145 reported uses in 2018. The majority of 
uses for this ingredient in both 1998 and 2018 were in the form of lipsticks.  

A thorough search of the literature published since the report was issued in 2003 was completed, however, no new data were 
found. Summary information from the original report on the 6 previously included dialkyl dimer dilinoleates have been included in 
italicized text in the safety assessment, as appropriate. The 2003 report is included for your review so that detailed information is 
easily accessible.  

The Panel should determine whether the original conclusion is still valid. If not, then the Panel should reopen the safety assessment 
to amend the conclusion. If the existing conclusion is still valid, then the Panel should determine if the report should be reopened 
to add the additional 2 ingredients.  

The following are included in this package for your review: 

• dilin062018rep: re-review document 
• dilin062018prev: Final Report on the Amended Safety Assessment of Diisopropyl Dimer Dilinoleate, Dicetearyl Dimer 

Dilinoleate, Diisostearyl Dimer Dilinoleate, Dioctyl Dimer Dilinoleate, Dioctyldodecyl Dimer Dilinoleate, and Ditridecyl 
Dimer Dilinoleate 

• dilin062018flow: report flowchart 
• dilin062018FDA: 2018 VCRP data 
• dilin062018prof: data profile 
• dilin062018hist: history 
• dilin062018strat: search strategy 
• dilin062018min: minutes from the previous deliberations of the 6 dialkyl dimer dilinoleates 
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History - Dialkyl Dimer Dilinoleates 
 
Dialkyl Dimer Dilinoleates 
1996: The Panel added Dicetearyl Dimer Dilinoleate, Diisostearyl Dimer Dilinoleate, Dioctyl 
Dimer Dilinoleate, Dioctyldodecyl Dimer Dilinoleate, and Ditridecyl Dimer Dilinoleate to the 
original report.  
 
1997: The Panel concluded that the available data were insufficient to support the safety of these 
ingredients in cosmetic formulations.  
 
2003: The panel published an amended safety assessment with a conclusion that the 6 dialkyl 
dimer dilinoleates listed in the report were safe as used in cosmetics.  
 
June 2018: Re-Review 
The re-review document was presented to the Panel. 
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Data Profile for the Amended Safety Assessment of Dialkyl Dimer Dilinoleates as Used in Cosmetics – June 4-5, 2018 – Priya Cherian  
 R

ep
or

te
d 

U
se

 

M
et

ho
d 

of
 

M
an

uf
ac

tu
re

 

Im
pu

rit
ie

s  

D
er

m
al

 P
en

et
ra

tio
n 

A
D

M
E 

A
ni

m
al

 T
ox

 –
 

A
cu

te
, D

er
m

al
 

A
ni

m
al

 T
ox

 –
 

A
cu

te
, O

ra
l 

A
ni

m
al

 T
ox

, A
cu

te
, 

In
ha

la
tio

n 

A
ni

m
al

 T
ox

 –
 R

pt
d 

D
os

e,
 D

er
m

al
 

A
ni

m
al

 T
ox

, R
pt

d 
D

os
e,

 O
ra

l 

A
ni

m
al

 T
ox

 –
 R

pt
d 

D
os

e,
 In

ha
la

tio
n 

R
ep

ro
/D

ev
 T

ox
 

G
en

ot
ox

 

C
ar

ci
no

ge
ni

ci
ty

 

D
er

m
al

 Ir
rit

at
io

n 

D
er

m
al

 
Se

ns
iti

za
tio

n 

Ph
ot

ot
ox

ic
ity

 

O
cu

la
r I

rri
ta

tio
n 

Dicetearyl Dimer Dilinoleate O O O    O        O O  O 
Diethylhexyl Dimer Dilinoleate O O                 
Diisopropyl Dimer Dilinoleate X,O O O    O        O O O O 
Diisostearyl Dimer Dilinoleate X,O O O    O        O O O O 
Dioctyldodecyl Dimer Dilinoleate  O O   O O        O O  O 
Ditridecyl Dimer Dilinoleate  O                 
Di-C16-18 Alkyl Dimer Dilinoleate                   
Di-C20-40 Alkyl Dimer Dilinoleate                   
Dilinoleic Acid (read-across)          O   O      
 
*“X” indicates that new data were available in this category for the ingredient; “O” indicates that old data from the original assessment were available 
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[Dialkyl Dimer Dilinoleates (3/29/2018; 4/2/2018] 
 

Ingredient CAS # InfoBase SciFinder PubMed TOXNET FDA EU ECHA IUCLID SIDS HPVIS NICNA
S 

NTIS NTP WHO FAO FEMA Web 

Diisopropyl Dimer 
Dilinoleate 

205393-95-9 1/1 33/0 1/0  2/0 0 0 0 0 0 0 0 0 0 0 0 0  

Dicetearyl Dimer 
Dilinoleate 

135320-20-1 
501901-81-1 

1./1 2/0 1/0 2/0 0 0 0 0 0 0 0 0 0 0 0 0  

Diisostearyl Dimer 
Dilinoleate 

103213-19-0 1/1 3/0 1/0 3/0 0 0 0 0 0 0 0 0 0 0 0 0  

Dioctyldodecyl Dimer 
Dilinoleate 

129423-60-5 1/1 3/0 1/0 1/0 0 0 0 0 0 0 0 0 0 0 0 0  

Ditridecyl Dimer 
Dilinoleate 

 1/1 2/0 1/0 1/0 0 0 0 0 0 0 0 0 0 0 0 0  

Diethylhexyl Dimer 
Dilinoleate 

 1/1 3/0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Di-C16-18  1/1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
Di-C20-40  1/1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

 
 
Search Strategy 
[identify total # of hits /# hits that were useful or examined for usefulness] 
 
Search terms used: “Diisopropyl Dimer Dilinoleate” “Diisopropyl Dimer Dilinoleate toxicity” “Dicetearyl Dimer Dilinoleate” “Diisostearyl 
Dimer Dilinoleate” “Dioctyldodecyl Dimer Dilinoleate” “Ditridecyl Dimer Dilinoleate” “Diethylhexyl Dimer Dilinoleate” “Dicetearyl Dimer 
Dilinoleate toxicity” “Dilinoleate toxicity” “di-c16-18 dilinoleate” “di-c20-40 dilinoleate” 
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Minutes from the 60th CIR Expert Panel meeting: September 19-20, 1996 
Diisopropyl Dimer Dilinoleate 

Dr. Schroeter noted that an informal data request on this ingredient was issued at 

the June 3-4, 1996 Panel meeting, and that his Team had also recommended the 

addition of the following ingredients to the present report: Dicetearyl Dimer Dilinoleate, 

Diisostearyl Dimer Dilinoleate, Dioctyl Dimer Dilinoleate, Dioctyldodecyl Dimer 

Dilinoleate, and Ditridecyl Dimer Dilinoleate. 

The Panel agreed that the ingredients mentioned above should also be included in 

the present report, and voted unanimously in favor of issuing an Insufficient Data 

Announcement with the following data requests: 

(1) Current concentration of use data 
(2) Chemistry data, including structure, method of manufacture, 
      and impurities data 
(3) UV absorption data; if there is significant absorption in the UVB 
      or UVA range, then phototoxicity data are needed     
(4) Skin penetration; if there is significant skin penetration, then both 
      A 28-day dermal toxicity study to assess general skin and systemic 
      toxicity and a reproductive and developmental toxicity study are 
      needed 
(5) Skin sensitization data 
(6) Two genotoxicity studies, one in a mammalian system; if positive, 
      then a two-year carcinogenesis study using NTP methods is needed 

Minutes from the 62nd CIR Expert Panel meeting: April 3-4, 1997 
 

Diisopropyl Dimer Dilinoleate, Dicetearyl Dimer Dilinoleate, 
Diisostearyl Dimer Dilinoleate, Dioctyl Dimer Dilinoleate, 
Dioctyldodecyl Dimer Dilinoleate, and Ditridecyl Dimer Dilinoleate 

Dr. Schroeter noted that an Insufficient Data Announcement with the following 

data requests was issued at the September 1996 Panel meeting: 

(1) Current concentration of use data 
(2) Chemistry data, including structure, method of manufacture, 
      and impurities data 
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(3) UV absorption data; if there is significant absorption in the UVB 
      or UVA range, then phototoxicity data are needed     
(4) Skin penetration; if there is significant skin penetration, then both 
      a 28-day dermal toxicity study to assess general skin and systemic 
      toxicity and a reproductive and developmental toxicity study are 
      needed 
(5) Skin sensitization data 
(6) Two genotoxicity studies, one in a mammalian system; if positive, 
      then a two-year carcinogenesis study using NTP methods is needed 

With the exception of items (4) and (6), all of the data included in this request were 

received. 

The Panel voted unanimously in favor of issuing a Tentative Report with an 

insufficient data conclusion on this group of ingredients.  The data needed in order for 

the Panel to complete its safety assessment are listed in the discussion section of the 

report as follows: 

 (1) 28-day dermal toxicity data; if significantly absorbed, then reproductive 
       and developmental toxicity data are needed* 
 (2) Two genotoxicity studies, one using a mammalian system; if positive, a 
       2-yr dermal carcinogenicity assay using NTP methods is needed* 

 
       *All tests are to be performed on Diisopropyl Dimer Dilinoleate. 

Minutes from the 73rd CIR Expert Panel meeting: Tuesday December 21, 1999 
 
 
Diisopropyl Dimer  Dilinoleate, Dicetearyl Dimer Dilinoleate, 
Diisostearyl Dimer Dilinoleate, Dioctyl Dimer Dilinoleate, 
Dioctyldodecyl Dimer Dilinoleate, and Ditridecyl Dimer Dilinoleate 
 
Dr. Schroeter recalled that the Panel issued a Final Report with an insufficient data 
conclusion on this group of ingredients at the September 22-23, 1997 Panel meeting.  
The Panel determined that the following data are needed for completion of this safety 
assessment: (1) 28-day dermal toxicity data; if significantly absorbed, developmental 
toxicity data are needed; and  (2) Two genotoxicity studies, one using a mammalian 
system; if positive, a 2-year dermal carcinogenicity assay performed using The National 
Toxicology Program methods is needed.  Since the Panel meeting, data needed in 
order for the Panel to complete its safety assessment were received.   References to 
the use of the DEREK expert system in predicting toxicity were also received. 
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The Panel agreed that all of the information relating to DEREK (Deductive Estimation of 
Risk from Existing Knowledge - a computer-based, expert system QSAR analysis) be 
removed from the report section on Carcinogenicity as well the report discussion 
because  DEREK is not an acceptable scientific method. 
 
The Panel voted unanimously in favor of issuing a Tentative Amended conclusion that 
the  ingredients in the Diisopropyl Dimer Dilinoleate ingredient family are safe as used in 
cosmetic formulations. 
 
After noting differences in the wording of CIR report conclusions, this review included, 
Dr. McEwen recommended that CIR conclusions begin with the following phrase: 
“Based on the information contained in this report”.  Dr. Bergfeld agreed that this 
comment should  be accepted as an editorial change in all CIR reports. The Panel 
agreed. 
 
Dr. Belsito recommended that the following statements be added to the report 
discussion: Based on current use concentration data, these ingredients could be used 
at concentrations as high as 53% in a lipstick, but test concentrations in sensitization 
studies included in this review are up to 27%.  However, given the size of the molecule, 
its solubility in water, its lipophilic nature, and the absence of any significant case 
reports on allergenicity in the literature, the Panel is not concerned about the lack of 
sensitization data at higher concentrations (i.e., concentrations > 27%).  The Panel 
agreed with Dr. Belsito’s proposal. 
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INTRODUCTION 
 In 2003, the Cosmetic Ingredient Review (CIR) published a final report on the safety assessment of Diisopropyl 
Dimer Dilinoleate, Dicetearyl Dimer Dilinoleate, Diisostearyl Dimer Dilinoleate, Diethylhexyl Dimer Dilinoleate (at the time 
named Dioctyl Dimer Dilinoleate), Dioctyldodecyl Dimer Dilinoleate and Ditridecyl Dimer Dilinoleate.1 The Expert Panel 
came to the conclusion that these ingredients are safe as used in cosmetic products.  

According to the web-based  International Cosmetic Ingredient Dictionary and Handbook (wINCI Dictionary), the  
ingredients named above are reported to function as skin-conditioning  agents.2 Definitions, idealized structures, and 
functions of these ingredients can be seen in Table 1.  

Since it has been at least 15 years since the safety assessment on the above ingredients, the Panel is being asked to determine 
whether the conclusion should be reaffirmed, or if a re-review is necessary. Additionally, the following 2 ingredients are 
being proposed for inclusion in this assessment: 

 

Di-C16-18 Alkyl Dimer Dilinoleate  
Di-C20-40 Alkyl Dimer Dilinoleate 
 

These 2 ingredients are dialkyl dimer dilinoleates, and therefore structurally similar to the ingredients reviewed in the 2003 
safety assessment. Indeed, there is a direct structural overlap between Dicetearyl Dimer Dilinoleate (i.e. di-C16 alkyl dimer 
dilinoleate) and one of the constituents of Di-C16-18 Alkyl Dimer Dilinoleate (i.e. a mixture of di-C16 alkyl dimer 
dilinoleate, di-C18 alkyl dimer dilinoleate and C16/C18 alkyl dimer dilinoleate).  In addition to being a skin-conditioning 
agent, Di-C20-40 Alkyl Dimer Dilinoleate also functions as a viscosity-increasing agent-nonaqueous.2 

These dialkyl dimer dilinoleates are the diesters of their respective alcohols and dilinoleic acid. Table 2 presents all relevant 
alcohols previously reviewed by CIR, and a list of relevant alcohols that have not yet been reviewed by CIR can be found in 
Table 3. 

Excerpts from the summary of the 2003 report are included throughout the text of this re-review document, as appropriate, 
and are identified by italicized text. The 2003 report contained information regarding relevant alcohols.  The full reports on 
the alcohols can be accessed on the CIR website (https://www.cir-safety.org/ingredients); therefore, information regarding 
these alcohols will not be included in this report. Additionally, the Discussion from the original report is included to provide 
pertinent background information about the existing conclusion. The Summary of this re-review only includes new data. 

CIR safety assessments include 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 CIR typically evaluates, is 
provided on the CIR website (http://www.cir-safety.org/supplementaldoc/preliminary-search-engines-and-
websites; http://www.cir-safety.org/supplementaldoc/cir-report-format-outline).  Unpublished data are provided by the 
cosmetics industry, as well as by other interested parties.  Although an extensive search was conducted of the literature 
published since the original review, no new data were found. 

 

CHEMISTRY 

Definition and Structure 
 All of the ingredients in this report, including the two proposed add-ons, are dialkyl dimer dilinoleates. Each 
ingredient is the diester formed from the reaction of straight-chained or branched alkyl alcohols and dilinoleic acid. Dilinoleic 
acid, in turn, is the result of the catalytic dimerization of linoleic acid. This resultant dimer is a mixture of acyclic, 
monocyclic, and bicyclic compounds (Figure 1). Even these examples serve only as idealized structures, as the degree of 
unsaturation in each case is variable.3 
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Figure 1. Examples of dilinoleic acid structures. 

 

Esterification of this mixture of acids, then results in a mixture of esters, the dialkyl dimer dilinoleates (Figure 2.)     

  

 
Figure 2. Examples of dialkyl dimer dilinoleates wherein O-R represents the alcohol residue. 

 

For example, Diisopropyl Dimer Dilinoleate is the mixture of esters wherein O-R (Figure 2) is the residue of isopropyl 
alcohol (Figure 3). 
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Figure 3. Diisopropyl Dimer Dilinoleate is the esterification product with isopropanol.  

 

Physical and Chemical Properties 
 All ingredients are the diesters of their respective alcohols and dilinoleic acid.2 Physical and chemical properties of 
Diisopropyl Dimer Dilinoleates are described in Table 4.  

 

Method of Manufacture 
The reviewed dialkyl dimer dilinoleates are manufactured by an esterification process using their respective alcohols and 
dilinoleic acid.1 

Impurities 
Diisopropyl Dimer Dilinoleate 
For Diisopropyl Dimer Dilinoleate, impurities were recorded as <.01% isopropyl alcohol and <0.5% dilinoleic acid (test 
method unavailable).1 

 

Diisostearyl Dimer Dilinoleate 
Impurities of Diisostearyl Dimer Dilinoleate  were <1% isostearyl alcohol and <0.5% dilinoleic acid.1  

 

Dicetearyl Dimer Dilinoleate 
Impurities of Dicetearyl Dimer Dilinoleate were anticipated to be 0.1%-5.0% dilinoleic acid and cetearyl alcohol.1 

 

Dioctyldodecyl Dimer Dilinoleate 
Dioctyldodecyl Dimer Dilinoleate impurities were anticipated to be 0.1%-5.0% dilinoleic acid and octyldodecanol.1 
 

Ultraviolet Absorption 
Dicetearyl Dimer Dilinoleate 
Dicetearyl Dimer Dilinoleate, 1% in 99% hexane, did not absorb in the ultraviolet A (UVA) or UVB range.1  An absorbance 
peak of approximately 3.5 was observed at a wavelength of approximately 230 nm. A second peak was observed at 
approximately 270 nm, with an absorbance of approximately 0.7.  

 

Dioctyldodecyl Dimer Dilinoleate  
Dioctyldodecyl Dimer Dilinoleate, 10% in 90% hexane, did not absorb in the UVA or UVB range.1 An absorbance peak of 
approximately 4.9 was observed at approximately 230 nm. A second peak was observed at approximately 270 nm, with an 
absorbance of approximately 4.2.  
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USE 
Cosmetic 

The safety of the cosmetic ingredients addressed in this assessment is evaluated based on data received from the 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.  

Based on 2018 VCRP data, 2 out of the 8 ingredients included in this safety assessment are currently in use.4  The most 
frequently used ingredient according to 2018 VCRP data, Diisopropyl Dimer Dilinoleate, is reported to be used in 145 
formulations. The majority of these uses are in leave-on formulations, primarily lipsticks (87 uses) and eye shadows (11 uses; 
Table 5). Diisostearyl Dimer Dilinoleate is reported to be used in 20 formulations, 19 of which are in leave-on products.  A 
concentration of use survey is currently being conducted, and those data will be added once received; therefore it is not 
apparent whether concentration of use has changed. 

The above ingredients, as well as Dicetearyl Dimer Dilinoleate and Diethylhexyl Dimer Dilinoleate, were previously 
recorded to be in use. According to 1998 VCRP data, Diisopropyl Dimer Dilinoleate had the greatest frequency of use, with 
35 total formulations.1 Of these formulations, 30 were leave-on products, and 5 were rinse-off products. The majority of the 
uses were lipstick formulations, with concentrations as high as 53%, and in foundations with concentrations as high as 7%.  

Both historical and current use data are provided in Table 5. The dialkyl dimer dilinoleates not in use, according to 2018 
VCRP data, are listed in Table 6.  

All of the ingredients named in this report were found in the Cosmetics Directive of the European Union. None of the 
ingredients named in this report are not restricted from use in any way under the rules governing cosmetic products in the 
European Union.5 

 

Non-Cosmetic 
Non-cosmetic uses of dialkyl dimer dilinoleates were not identified in the published literature.  
 

TOXICOKINETIC STUDIES 
No toxicokinetics studies were submitted in the original report, no new data was found in published literature, and 
unpublished data were not submitted. 

 

Absorption, Distribution, Metabolism, and Excretion (ADME) 
Dilinoleic acid, a component of each relevant ingredient, was studied. A 13-week rat feeding study suggested that dilinoleic 
acid, or its metabolite(s), is widely distributed through the body when ingested.1  

TOXICOLOGICAL STUDIES 

Acute Toxicity Studies 
Oral 

Diisopropyl Dimer Dilinoleate  

Groups of five male and five female albino rats were used. The acute oral LD50 of Diisopropyl Dimer Dilinoleate was > 5.0 
g/kg.1   The “limits of acute oral toxicity” of 50% of a lip gloss and a lipstick formulation, both containing 10% Diisopropyl 
Dimer Dilinoleate, in corn oil was > 15.9 g/kg.  

 

Diisostearyl Dimer Dilinoleate 

The LD50 of Diisostearyl Dimer Dilinoleate was > 5.0 g/kg when testing groups of five male and five female albino rats.1 A 
similar study suggested an oral LD50 of > 5.0 ml/kg. 
 

Dioctyldodecyl Dimer Dilinoleate 

Five male and five female rats were doses with 5 g/kg Dioctyldodecyl Dimer Dilinoleate.1 None of the animals died. The oral 
LD50 for the rats was > 5.0 g/kg.  
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Dermal 

Dioctyldodecyl Dimer Dilinoleate 

Rats were used in an acute dermal toxicity test.1 Test substance was applied to the dorsal area and trunk at concentrations of 
5 g/kg bw. No gross tissue or organ abnormalities were found. The acute dermal LD50 for Dioctyldodecyl Dimer Dilinoleate 
was determined to be > 5 g/kg. 

Subchronic Toxicity 
Dilinoleic Acid 

In a 13-week study, rats were given a maximum of 5% (w/w) dilinoleic acid. 1 A no-observable-adverse-effect level (NOAEL) 
was not found because of macrophage aggregation seen in the mesenteric lymph node at the lowest dose level (0.1%). 
 

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY STUDIES 
No developmental/reproductive toxicity studies were submitted in the original report, no new data was found in published 
literature, and unpublished data were not submitted.  

 GENOTOXICITY 
Genotoxicity studies were not found in the published literature, and unpublished data were not submitted. However, data 
were included in the original safety assessment on dilinoleic acid. 

An Ames test using Salmonella typhimurium strains TA 1535, TA 1537, TA 100, and TA 98 to test the genotoxicity of 
dilinoleic acid yielded negative results.1  Chromosome aberrations were studied in human lymphocytes with and without 
metabolic concentration at a maximum concentration of 300 µg/ml. No clastogenic effects were reported.  Forward 
mutations were studied in mouse L5178Y lymphoma cells with and without metabolic treatment. Dilinoleic acid was 
considered negative in the mouse lymphoma cell assay.  
 

CARCINOGENICITY STUDIES 
Carcinogenicity studies were not found in the published literature, and unpublished data were not submitted. 

 

OTHER RELEVANT STUDIES  
Comedogenicity 

Diisopropyl Dimer Dilinoleate 

Rabbits were treated with 0.5 mL of a test article containing Diisopropyl Dimer Dilinoleate (concentration was not stated).1 
The researchers concluded that Diisopropyl Dimer Dilinoleate only caused very minor irritation and did not produce a 
comedogenic effect.  

 

Diisostearyl Dimer Dilinoleate 

Rabbits were treated with 0.5 mL of a test substance containing Diisostearyl Dimer Dilinoleate (concentration was not 
stated).1 The researchers stated that Diisostearyl Dimer Dilinoleate caused only very minor irritation and was not 
comedogenic.  
 

DERMAL IRRITATION AND SENSITIZATION 
Irritation 

Animal 
Diisopropyl Dimer Dilinoleate 

A dose of 0.5 mL Diisopropyl Dimer Dilinoleate was applied to 6 rabbits under an occlusive patch for 72 hours.1 The 
primary irritation index (PII) was 0.10.  

 

Dicetearyl Dimer Dilinoleate 

The PII was 0.00 for New Zealand albino rabbits dosed with 0.5mL Dicetearyl Dimer Dilinoleate using the same procedure 
above.1 Dicetearyl Dimer Dilinoleate was considered not to be a skin irritant. 
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Diisostearyl Dimer Dilinoleate 

A 0.5 mL dose of Diisostearyl Dimer Dilinoleate led to a PII of 0.00 using the same procedure above.1  In a separate study, 6 
New Zealand White rabbits were exposed to 10% Diisostearyl Dimer Dilinoleate in corn oil. A dose of 0.5 mL was applied 
and scored at 24 hours and 72 hours after application. The PII was 0.75, and 10% w/w Diisostearyl Dimer Dilinoleate 
produced minimal irritation.1 

 

Dioctyldodecyl Dimer Dilinoleate 

The PII was 0.00 for New Zealand rabbits dosed with 0.5 mL Dioctyldodecyl Dimer Dilinoleate applied dermally, and 
covered with an occlusive patch. Dioctyldodecyl Dimer Dilinoleate was not a primary skin irritant.1 
 

Human 

Diisopropyl Dimer Dilinoleate 

Multiple studies were performed involving lip products that contained Diisopropyl Dimer Dilinoleate at a maximum 
concentration of 18%.1  Three of the subjects with sensitive skin reported “a mild burning of the lips” and two reported 
“mild to moderate tautness of the lips;” the reactions were mild in intensity and transient in nature. 
A moisturizer formulating containing 5% Diisopropyl Dimer Dilinoleate was not a dermal irritant.1 The authors also 
concluded that makeup-formulations containing 2% Diisopropyl Dimer Dilinoleate were not acnegenic, comedogenic, or 
irritating.   
 
Diisostearyl Dimer Dilinoleate 

Twenty subjects underwent a single-insult occlusive patch test (SIOPT) to test a concealer containing 10% Diisostearyl 
Dimer Dilinoleate.1  The concealer, which was applied undiluted, had a PII of 0.084/4. In a different study, a 10% 
Diisostearyl Dimer Dilinoleate concealer was used for 5 days among 22 females, 15 of whom were lactic acid sensitive. Two 
subjects reported mild clinical changes, and one subject reported slight stinging.  
 

Sensitization 
Human 
Diisopropyl Dimer Dilinoleate 

A human repeat-insult patch test (HRIPT) was conducted using occlusive patches on 154 subjects to determine the 
sensitization potential of lipstick formulations containing 10%, 18% or 27% Diisopropyl Dimer Dilinoleate.1  One subject 
had a single 1+ response upon challenge [at the 10% concentration,], but overall, allergic responses were not observed.  No 
reactions were recorded for the 27% or 18% group upon challenge.  
A study testing a liquid makeup formulation was performed using 0.1 mL of test substance containing Diisopropyl Dimer 
Dilinoleate, according to the same procedures above.1  Of the 76 subjects completing this study, 16 had scores of 1 (mild 
reaction—faint/definitely pink) and two had scores of 1 and 2 (moderate reaction—definite redness) during inductions. 
Reactions were not observed upon challenge. In a modified Draize assay of a make-up formulation containing 3.5% 
Diisopropyl Dimer Dilinoleate, adverse reactions were not reported and the test substance was not a significant skin irritant 
or sensitizer.  
 

Dicetearyl Dimer Dilinoleate 

A test substance (0.1 g or ml) containing Dicetearyl Dimer Dilinoleate was applied to the back under an occlusive patch (3 
days/week for 3 weeks) in an HRIPT study involving 60 subjects.1 After 10-14 days of no treatment, a challenge patch was 
applied to a previously unexposed area. Adverse reactions were not noted during the induction or challenge phase.  

 
Diisostearyl Dimer Dilinoleate 

The sensitization potential of an undereye concealer containing 10% Diisostearyl Dimer Dilinoleate was evaluated in a 
maximization test.1  A sensitization reaction was not observed at the 48- or 72-h readings.  

 

Dioctyldodecyl Dimer Dilinoleate 
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An HRIPT was completed in  60 subjects with occlusive patches of a test material containing Dioctyldodecyl Dimer 
Dilinoleate (0.2 g or ml).1  Adverse reactions were not noted during the induction or challenge phases. 
  

Photosensitization/Phototoxicity 
 

Diisopropyl Dimer Dilinoleate  

Cosmetic formulation containing 2-27% Diisopropyl Dimer Dilinoleate were not photosensitizers.1 
 

Diisostearyl Dimer Dilinoleate 

In a phototoxicity study, it was concluded that a concealer containing 10% Diisostearyl Dimer Dilinoleate had no 
photocontact-sensitizing potential.1 

 

OCULAR IRRITATION STUDIES 
Diisopropyl Dimer Dilinoleate 
Six rabbits had 0.1 mL of a test substance containing Diisopropyl Dimer Dilinoleate placed into the conjunctival sac of one 
eye.1 Observations were made for seven days. No signs of irritation occurred.  

A lip gloss and lipstick formulation containing 10% Diisopropyl Dimer Dilinoleate were placed into the conjunctival sac of 
rabbit eyes.1 The lip gloss caused a maximum 1-h score of 4 for the conjunctivae, and the eyes were normal after one day. 
The lipstick caused a 1-h score of 2, and the eyes were normal after 3 days.  
 

Dicetearyl Dimer Dilinoleate 

In a Draize test conducted using six New Zealand white rabbits,  Dicetearyl Dimer Dilinoleate (concentration not specified) 
had a maximum mean total score (MMTS) of 0.00.1  . 
 

Diisostearyl Dimer Dilinoleate 

The ocular irritation potential of Diisostearyl Dimer Dilinoleate (concentration not specified) was determined in a Draize 
test; the test substance did not cause irritation to rabbit eyes.1 In a similar study, 0.1 mL of 10% w/w Diisostearyl Dimer 
Dilinoleate in corn oil was applied to the conjunctival sac of 6 New Zealand white rabbits. No irritation was observed.  
Dioctyldodecyl Dimer Dilinoleate 

One-tenth mL of Dioctyldodecyl Dimer Dilinoleate (concentration not specified) was placed in the conjunctival sac of 6 
rabbits.1  The MMTS was 0.00, and Dioctyldodecyl Dimer Dilinoleate was nonirritating.  
 

SUMMARY 
In 2003, the Panel published a safety assessment with the conclusion that 6 dialkyl dimer dilinoleates were safe as 

used. This assessment is a re-review of those original ingredients, as well as 2 additional dialkyl dimer dilinoleates. All 
ingredients reviewed are diesters of their respective alcohols and dilinoleic acid. Each ingredient functions as a skin 
conditioning agent, however, Di-C20-40 Alkyl Dimer Dilinoleate also functions as a viscosity increasing agent. 

Two of the 8 ingredients included in this safety assessment are currently in use. Diisopropyl Dimer Dilinoleate has 
the highest frequency of use, with 145 total uses; the majority of these uses are in leave-on formulations, primarily in 
lipsticks (87 uses). Diisostearyl Dimer Dilinoleate has 20 reported uses. In the original safety assessment, the maximum 
concentration of use of Diisopropyl Dimer Dilinoleate was 53% in lipsticks, and the maximum concentration of use for 
Diisostearyl Dimer Dilinoleate was 12% in lipsticks. Current maximum concentrations of use for these ingredients will be 
forthcoming. A concentration of use survey is in progress, and these data will be included once the survey is complete. No 
new studies regarding toxicity were found in the published literature.  
 
 

DISCUSSION FROM ORIGINAL SAFETY ASSESSMENT1 
 

The CIR Expert Panel issued a safety assessment of these ingredients in September, 1997, with the conclusion that 
the available data were insufficient to support the safety of use of these ingredients in cosmetic formulations. Noting that 
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these additional data are likely not needed if these ingredients do not penetrate the skin; the Panel identified the following 
data needs: 

 
1. 28-day dermal toxicity data; if significantly absorbed, developmental toxicity data are needed; and 
2. two genotoxicity studies, one using a mammalian system; if positive, a 2-year dermal carcinogenicity assay performed 
using the National Toxicology Program methods is needed. 
 

Since that time, additional data were received on ingredients considered in this report and on dilinoleic acid. These 
latter data were considered relevant to the safety assessment of the dilinoleic acids. The Panel considered that the results of 
the Ames testing and the genotoxicity assays in mammalian systems did not demonstrate any mutagenic potential of dilinoleic 
acid. These data, combined with the absence of structural alerts to suggest a mutagenic or carcinogenic risk, support the 
safety of these ingredients. The potential skin penetration of these ingredients was evaluated using an estimate of the 
octanol/water partition coefficient based on the structure of Diisopropyl Dimer Dilinoleate. The result of this analysis was a 
log P value of over 17. Although it is unrealistic to expect that an actual experimental determination of log P would yield a 
value this high, the recognized insolubility of these dilinoleic acids in water and their lipophilic nature is consistent with the 
findings of the ClogP software. As a result, the Panel does not believe there would be any significant skin penetration of these 
ingredients, and, therefore, no risk of reproductive, developmental, or other systemic toxicity. This finding is consistent with 
the results of the acute dermal toxicity tests, which found no signs of overt toxicity, adverse pharmacologic effects, abnormal 
behavior, or organ/tissue damage. The Panel did note that the concentration of use of Diisopropyl Dimer Dilinoleate was 
reportedly as high as 53% in lipsticks, but that the highest concentration tested for irritation/sensitization is 27%. Given the 
size of these molecules, their relative insolubility in water, their lipophilic nature, and the absence of any significant case 
reports of allergic reactions, a use concentration of 53% is not likely to be associated with any adverse effects. 
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TABLES 
 

Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment2 
Name & CAS No. Definition & Structure Function(s) 
Original Dialkyl Dimer Dilinoleates   
Diisopropyl Dimer Dilinoleate 
205393-95-9 

the diester of isopropyl alcohol and dilinoleic acid skin-conditioning agent – 
emollient  

 
Dicetearyl Dimer  Dilinoleate 
135620-20-1 
 

the diester of cetearyl alcohol and dilinoleic acid  skin-conditioning agent—
occlusive  
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Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment2 
Name & CAS No. Definition & Structure Function(s) 
Diisostearyl Dimer Dilinoleate 
103213-19-0 

the diester of isostearyl alcohol and dilinoleic acid  skin-conditioning agent--
occlusive 

 
Dioctyldodecyl Dimer Dilinoleate 
129423-60-5 

the diester of octyldodecanol and dilinoleic acid  skin-conditioning agent--
occlusive 
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Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment2 
Name & CAS No. Definition & Structure Function(s) 
Ditridecyl Dimer Dilinoleate 
 

the diester of tridecyl alcohol and dilinoleic acid  skin-conditioning agent--
occlusive 

 
Diethylhexyl Dimer Dilinoleate the diester of 2-ethylhexyl alcohol and dilinoleic acid skin-conditioning agent—

occlusive  
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Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment2 
Name & CAS No. Definition & Structure Function(s) 
ADD-ONS    
Di-C16-18 Alkyl Dimer Dilinoleate 
[501901-81-1] 

the diester of C16-18 alcohols and dilinoleic acid skin-conditioning agent--
occlusive 

 
Di-C20-40 Alkyl Dimer Dilinoleate the diester of C20-40 alcohols and dilinoleic acid 

 
skin-conditioning agent—
occlusive/viscosity increasing 
agent—nonaqueous  

 
 
 
    
  Table 2. Alcohols of Relevant Dialkyl Dimer Dilinoleates reviewed by CIR 

Ingredient Alcohol                                                Conclusion                   Reference 
Diisopropyl Dimer Dilinoleate Isopropyl Alcohol         Safe as used                   20126 
Dicetearyl Dimer Dilinoleate Cetearyl Alcohol                                  Safe as used; this conclusion 

was reaffirmed in 2008 
19887; 20088 

Diisostearyl Dimer Dilinoleate Isostearyl Alcohol                Safe as used; this conclusion 
was reaffirmed in 2008 

19887; 20088 

Dioctyldodecyl Dimer Dilinoleate Octyldodecanol                                    
 

Safe as used; this conclusion 
was reaffirmed in 2006 

19859; 200610 
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  Table 3. Alcohols of Relevant Dialkyl Dimer Dilinoleates not yet reviewed by CIR 

Ingredient Alcohol                                               
Diethylhexyl Dimer Dilinoleate 2-Ethylhexyl Alcohol 
Ditridecyl Dimer Dilinoleate Tridecyl Alcohol 

Di-C16-18 Alkyl Dimer Dilinoleate C16-18 Alcohol 

Di-C20-40 Alkyl Dimer Dilinoleate C20-40 Alcohol 

 
 

 
Table 4. Physical and chemical properties 

  

Property Description Reference 
Diisopropyl Dimer Dilinoleate 

physical characteristics non-oily, clear to slightly hazy yellow liquid with a mild, characteristic, fatty odor 1 

molecular weight (g/mol) 650       1 

solubility Soluble in most organic solvents; insoluble in water and lower-molecular weight diols 
and triols 

1 

boiling point (ºC) >200 1 

freezing point (ºC) -11  1 

refractive index (@ 25 ºC) 1.4590-1.4650 
1.4550-1.4655 

1 

specific gravity (@ 25 ºC  0.965 to 0.975  1 

log P 17.79 1 

Diisostearyl Dimer Dilinoleate 
physical characteristics clear to slightly hazy yellow liquid with a characteristic odor 1 

molecular weight (g/mol) 1078 1 

solubility soluble in most organic solvents; insoluble in water and low-molecular-weight diols 
and triols 

1 

freezing point (ºC) 5  1  
refractive index (@ 25 ºC) 1.468-1.478 1 

specific gravity (@ 25 ºC) 0.895± 0.01 1 

log P 32.44 (estimated) 11 

Dicetearyl Dimer Dilinoleate 

physical characteristics yellow semi-solid with bland odor 
practically odorless buttery yellow solid 

1 

molecular weight (g/mol) 1013.8 12 

boiling point (ºC)                                                                                                                                                                                             500 1 

solubility insoluble in water 1 

log P 30.62 (estimated) 11 

moisture content 0.5% 1 

microbial content 500 (opg) max; no pathogens 1 

                   Dioctyldodecyl Dimer Dilinoleate  

physical characteristics clear liquid with a bland odor 1 

molecular weight (g/mol) 1126.0 12 

boiling point (ºC)                                                                                                                                                                                         450 1 

solubility insoluble in water 1 

log P 34.40 (estimated) 11 

specific gravity (@ 25ºC) 1.15 1 

moisture content 0.5% 1 

                       Tridecyl Dimer Dilinoleate 1 

molecular weight (g/mol) 929.6 12 

log P 27.67 (estimated) 11 

Diethylhexyl Dimer Dilinoleate 

molecular weight (g/mol) 789.4 12 

log P 22.62 (estimated) 11 

ADD-ONS    

                Di-C16-18 Alkyl Dimer Dilinoleate  

molecular weight (g/mol) 1014-1078 12 
log P 30.62-32.44 (estimated)                                                                                                           11 

Di-C20-40 Alkyl Dimer Dilinoleate 

molecular weight (g/mol) 1126.0-1687.1 12 

log P 34.55-54.19 (estimated) 11 
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Table 5. Current and historical frequency and concentration of use of Dialkyl Dimer Dilinoleates according to duration and exposure 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
 Dicetearyl Dimer Dilinoleate Diethylhexyl [Dioctyl] Dimer Dilinoleate 
 2018 1998 2018 19911 2018 19981 2018 19991 

Totals* NR NR ** 7 NR 1 ** 1-12 
Duration of Use 
Leave-On NR NR ** NR NR 1 ** 1-12 
Rinse-Off NR NR ** NR NR NR ** NR 
Diluted for (Bath) Use NR NR ** NR NR NR ** NR 
Exposure Type 
Eye Area NR NR ** NR NR NR ** 5-11 
Incidental  Ingestion NR NR ** 7 NR NR ** 7-12 
Incidental Inhalation-Spray NR NR ** NR NR NR ** NR 
Incidental Inhalation-Powder NR NR ** NR NR NR ** 1-7 
Dermal Contact NR NR ** NR NR 1 ** 1-11 
Deodorant (underarm) NR NR ** NR NR NR ** NR 
Hair - Non-Coloring NR NR ** NR NR NR ** NR 
Hair-Coloring NR NR ** NR NR NR ** NR 
Nail NR NR ** NR NR NR ** NR 
Mucous Membrane NR NR ** 7 NR NR ** 7-12 
Baby Products NR NR ** NR NR NR ** NR 
 Diisopropyl Dimer Dilinoleate Diisostearyl Dimer Dilinoleate 
 20184 19981 2018 19991 20184 19981 2018 19991 
Totals* 145 35 ** 0.1-53 20 20 ** 1-12 
Duration of Use 
Leave-On 142 30 ** 30 19 20 ** 1-12 
Rinse-Off 3 5 ** 5 1 NR ** NR 
Diluted for (Bath) Use NR NR ** NR NR NR ** NR 
Exposure Type 
Eye Area 12 2 ** 0.1-3 7 11 ** 5-11 
Incidental  Ingestion 87 12 ** 4-53 5 2 ** 7-12 
Incidental Inhalation-Spray 13a 4a; 4b ** 9.25; 2-10a; 3-

5b 
4a NR ** NR 

Incidental Inhalation-Powder NR 4b ** 3-5b; 30 NR 3 ** 1-7 
Dermal Contact 53 22 ** 0.05-30 15 18 ** 1-11 
      
Deodorant (underarm) NR NR ** 20a NR NR ** NR 
Hair - Non-Coloring 5 1 ** 9.25-10 NR NR ** NR 
Hair-Coloring NR NR ** NR NR NR ** NR 
Nail NR NR ** NR NR NR ** NR 
Mucous Membrane 88 12 ** 4-53 6 2 ** 7-12 
Baby Products NR NR ** NR NR 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 Includes products that can be sprays, but it is not known whether the reported uses are sprays 
b Not specified whether this product is a spray or a powder or neither, but it is possible it may be a spray or a powder, so this information is captured for both 
categories of incidental inhalation 
c Includes products that can be powders, but it is not known whether the reported uses are powders 
NR – no reported use 
**The concentration of use survey for 2018 is currently in progress. This data will be added to the report once available.  
 
 
 
   
  Table 6. Dialkyl Dimer Dilinoleates not reported to be in use. 

Ingredient 
Dioctyldodecyl Dimer Dilinoleate 

Ditridecyl Dimer Dilinoleate 

Di-C16-18 Alkyl Dimer Dilinoleate 

Di-C20-40 Alkyl Dimer Dilinoleate 
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2018 FDA VCRP Frequency of Use Data 

03C - Eye Shadow 977012604 DIISOPROPYL DIMER DILINOLEATE 11 
03G - Other Eye Makeup Preparations 977012604 DIISOPROPYL DIMER DILINOLEATE 1 
05G - Tonics, Dressings, and Other Hair Grooming 
Aids 977012604 DIISOPROPYL DIMER DILINOLEATE 4 
05I - Other Hair Preparations 977012604 DIISOPROPYL DIMER DILINOLEATE 1 
07A - Blushers (all types) 977012604 DIISOPROPYL DIMER DILINOLEATE 2 
07C - Foundations 977012604 DIISOPROPYL DIMER DILINOLEATE 6 
07E - Lipstick 977012604 DIISOPROPYL DIMER DILINOLEATE 87 
07G - Rouges 977012604 DIISOPROPYL DIMER DILINOLEATE 1 
07I - Other Makeup Preparations 977012604 DIISOPROPYL DIMER DILINOLEATE 10 
10E - Other Personal Cleanliness Products 977012604 DIISOPROPYL DIMER DILINOLEATE 1 
12A - Cleansing 977012604 DIISOPROPYL DIMER DILINOLEATE 2 
12C - Face and Neck (exc shave) 977012604 DIISOPROPYL DIMER DILINOLEATE 4 
12D - Body and Hand (exc shave) 977012604 DIISOPROPYL DIMER DILINOLEATE 3 
12F - Moisturizing 977012604 DIISOPROPYL DIMER DILINOLEATE 7 
12G - Night 977012604 DIISOPROPYL DIMER DILINOLEATE 2 
12J - Other Skin Care Preps 977012604 DIISOPROPYL DIMER DILINOLEATE 3 

 

03A - Eyebrow Pencil 977047441 DIISOSTEARYL DIMER DILINOLEATE 2 
03B - Eyeliner 977047441 DIISOSTEARYL DIMER DILINOLEATE 4 
03C - Eye Shadow 977047441 DIISOSTEARYL DIMER DILINOLEATE 1 
07C - Foundations 977047441 DIISOSTEARYL DIMER DILINOLEATE 2 
07E - Lipstick 977047441 DIISOSTEARYL DIMER DILINOLEATE 5 
07I - Other Makeup Preparations 977047441 DIISOSTEARYL DIMER DILINOLEATE 1 
10E - Other Personal Cleanliness Products 977047441 DIISOSTEARYL DIMER DILINOLEATE 1 
12F - Moisturizing 977047441 DIISOSTEARYL DIMER DILINOLEATE 4 
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