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MEMORANDUM 
 
To:  CIR Expert Panel Members and Liaisons 
From:  Director, CIR 
Subject: 131st Meeting of the CIR Expert Panel — Monday and Tuesday, June 9-10, 2014 
Date:  May 16, 2014 
 
Enclosed are the agenda and accompanying materials for the 131st CIR Expert Panel Meeting to be held 
on June 9-10, 2014.  The meeting will be held at the Washington Court Hotel, 525 New Jersey Avenue, 
NW, Washington, DC 20001.  Phone: (202) 628-2100. Fax: (202) 879-7993.  The meeting agenda 
includes consideration of 18 ingredient groups advancing in the process and 1 re-review summary.  At the 
March meeting, CIR promised to update 6 boilerplates; those are included in your package.  Lastly, we 
plan to finalize the 2015 priorities at this meeting.    
 
At the Panel’s request, CIR invited 2 speakers, Dr. Peter Elias and Dr. Rex Lowe, to provide 
presentations to the Panel on barrier properties of infant skin and algae, respectively.  Dr. Elias is 
Professor in the Department of Dermatology at the University of California and Staff Physician at the 
Veterans Affairs Medical Center in San Francisco.  He is recognized internationally as an expert on the 
subject of the skin as a barrier in health and disease, and has extensive experience serving as a 
consultant to the pharmaceutical and cosmetics industries.  Dr. Lowe is Professor Emeritus, Biology, 
Bowling Green State University.  His research focus is algal biodiversity.    

 
Schedule and hotel accommodations 
 
We have reserved rooms for the nights of Sunday June 8 and Monday, June 9, at the Washington Court 
Hotel.  If you encounter any travel problems, please contact me on my cell phone at 410-299-0777. 
 
 
Team meetings 
 

Re-review – there is 1 safety assessment to re-review and confirm the decision to not reopen, or, 
determine the need to re-open to revise the conclusion. 
 

1. Polyvinyl Alcohol (agenda and flash drive name – polyvinyl alcohol) – At the March 2014 meeting, 
the Panel tabled the December 2013 decision not to reopen the safety assessment of polyvinyl 
alcohol.  Prompted by the significant increase in the number of uses, (from 37 to 225) and in the 
maximum concentrations (from a maximum of 25%, with up to 13% hydrolyzed polyvinyl alcohol 
used in mud packs, to the current highest maximum concentration of 15% in “other” skin care 
products), the Panel requested data from the original report to determine if the data adequately 
support the safety of increased use concentrations in leave-on products.  The Panel should 
review and reaffirm the current conclusion or re-open and issue an amendment.   
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Draft reports - there are 7 draft reports for review.    
 

1. Polyoxalkylene Siloxane Copolymers, Alkyl-Polyoxyalkylene Siloxane Copolymers, and Related 
Ingredients (agenda and flash drive name – polysiloxanes) – At the March 2014 meeting, the 
Panel tabled this report to allow the Silicone Environmental, Health and Safety Center to submit 
additional data on these ingredients to address Panel concerns about impurities and potential 
penetration of low molecular weight alkoxy polysiloxanes. Some toxicity data were received and 
have been incorporated into the report.  Unpublished data and concentration of use data received 
from the Council are included. Do we need more data or can we proceed to issue a tentative 
report?   
 

2. Alkyl Phosphates (agenda and flash drive name – alkyl phosphates) – This is the first time that 
the Panel is seeing this report on 28 ingredients that function as surfactants or plasticizers.  The 
Scientific Literature Review was issued on February 18, 2014.  Summary data found on the 
ECHA website, including data on analogous substances for read-across and the justification for 
the read-across, are presented.  Unpublished data received from the Council have been 
incorporated into the report.  Do we need more data or can we proceed to issue a tentative 
report? 

 
3. Avena sativa-Derived Ingredients (agenda and flash drive name – avena sativa) – This is the first 

time that the Panel is seeing this report on oats, which addresses 19 ingredients.  The Scientific 
Literature Review was announced for public comment on March 14, 2014.  Because colloidal 
oatmeal is defined in the INCI Dictionary without specifying the species of oat, data on colloidal 
oatmeal is included in this assessment only if it is derived from A. sativa.  Unpublished data 
received from the Council have been incorporated into the report.  Are these data sufficient or are 
more data needed to issue a tentative report? 

 
4. Ceramides (agenda and flash drive name – ceramides) – This is the first time that the Panel is 

seeing this report, which addresses 14 ingredients.  A Scientific Literature Review (SLR) Notice to 
Proceed was announced for public comment on March 14, 2014 because an intensive search of 
the published literature provided insufficient information to justify the preparation of an SLR.  The 
Notice included a request for impurities, toxicokinetics, reproductive and developmental toxicity, 
and carcinogenicity data. No unpublished data or comments were received.  Concentration of use 
data have been incorporated into the report.  What additional data are needed to assess the 
safety of these ingredients? 

 
5. Citrus-Derived Ingredients (agenda and flash drive name – citrus) – At the March 2014 meeting, 

the Panel tabled the report on 198 citrus-derived ingredients.  Because of the complexity of this 
ingredient group, the Panel recommended restructuring this report to focus on smaller subgroups 
of ingredients, such as plant parts with the greatest number of uses.  Citrus-derived peel oils is 
the first report for review under this revised approach.  Applicable data from the prior report are 
included; no additional data were received. Comments have been considered.  Do we need more 
data or can we proceed to issue a tentative report? 

 
6. 2-Amino-3Hydroxypyridine (agenda and flash drive name – hydroxypyridine) – This is the first 

time that the Panel is seeing this component of oxidative hair dyes.  The Scientific Literature 
Review was issued on February 20, 2014.  Unpublished data received are included in the report.  
Technical comments have been considered.  Do we need more data or can we proceed to issue 
a tentative report? 
 

7. Styrene and Vinyl-type Styrene Copolymers (agenda and flash drive name – styrene) – This is 
the first time that the Panel is seeing this report.  The Scientific Literature Review was issued on 
February 21, 2014.  Limited safety test data on the styrene and vinyl-type styrene copolymers 
reviewed in this safety assessment were found in the published literature. Unpublished data on 
trade name materials were receive and are included in the report.  Are the data sufficient or do 
we need more data before we can issue a tentative report? 
 

 

Distributed for Comment Only -- Do Not Cite or Quote



 

Page 3 - 131st Meeting of the CIR Expert Panel — Monday and Tuesday, June 9-10, 2014 

Tentative reports – there is one draft tentative amended report.    
 

1. Methylisothiazolinone (agenda and flash drive name – MI) –  At the March 2014 meeting, the 
Panel tabled the safety assessment of this ingredient to allow a QRA to be developed using 
corrected EC3 values from local lymph node assays that the Panel reviewed in a 2008 safety 
assessment of this ingredient.  Updated QRA information and updated concentration of use data 
from the Council have been incorporated into the report.  Do we need more data or can we 
proceed to issue a tentative amended report?    

 
 
Final reports - there are 10 draft final reports for consideration.  After reviewing these drafts, especially 
the rationales provided in the discussion sections, the Panel should issue them as final reports. 
 

1. Barium Sulfate (agenda and flash drive name – barium sulfate) – At the March 2013 meeting, the 
Panel concluded that barium sulfate is  safe in the present practices of use and concentration in 
cosmetics when formulated to be non-irritating. Technical comments from the Council were 
considered.   
 

2. Camellia Sinensis-Derived Ingredients (agenda and flash drive name – camellia) – At the March 
2014 meeting, the Panel concluded that camellia sinensis leaf extract is safe up to 0.86% in 
leave-on products and up to 1% in rinse-off products; and camellia sinensis catechins is safe as 
used.  The Panel concluded that additional data, such as method of manufacture and chemical 
characterization, are needed on ingredients that are not derived from the leaves and stems (e.g., 
leaf powder) to reach a conclusion of safety for such ingredients. No new data have been 
submitted.  However, summaries from a report issued by the National Toxicology Program on 
green tea extract (not yet released for attribution) are included in this report.  Comments from the 
Science and Support Committee suggesting a reconsideration of the conclusion were considered. 

 
3. Fatty Acid Amidopropyl Dimethylamines (agenda and flash drive name – FAADs) – At the March 

2014 meeting, the Panel concluded that the 24 ingredients in this report are safe in cosmetics 
when formulated to be non-sensitizing. The Panel requested additional information on DMAPA in 
oleamidopropyl dimethylamine because it appeared that higher concentrations of DMAPA as an 
impurity in this ingredient can exceed the limit recommended by the Panel for DMAPA in raw 
CAPB.  The Panel also requested, and Industry agreed to provide, a QRA for stearamidopropyl 
dimethylamine.  The QRA data have been incorporated.  No other new data have been received.  
Technical comments have been considered.   
 

4. Hydrolyzed Wheat Protein and Hydrolyzed Wheat Gluten (agenda and flash drive name – HWP 
and HWG) – At the March 2014 meeting, the Panel concluded that these ingredients are safe for 
use in cosmetics when formulated to restrict peptides to a weight-average MW of 3500 Da or 
less.  Information presented by two speakers at the Panel meeting, which addressed Type 1 
allergic reactions observed following exposure to hydrolyzed wheat protein and hydrolyzed wheat 
gluten, and updated VCRP data are included.  No additional new data were received. Technical 
comments have been considered.   
 

5. Hydroquinone (agenda and flash drive name – hydroquinone) – At the March 2014 meeting, the 
Panel concluded that hydroquinone is safe at concentrations  ≤ 1% in cosmetic formulations 
designed for discontinuous, brief use followed by rinsing from the skin and hair.  Hydroquinone is 
safe for use in nail adhesives and as a polymerization inhibitor in artificial nail coatings that are 
cured by UV light when photoprotective materials (e.g., gloves, sunscreen) for the skin are used.  
Hydroquinone should not be used in other leave-on cosmetic products.  No new data were 
submitted. An additional paper on UVA irradiance from UV nail lamps has been incorporated into 
the report.  Comments from the public and industry have been addressed.   
 

6. p-Hydroxyanisole (agenda and flash drive name – hydroxyanisole) – At the March 2014 meeting, 
the Panel concluded that p-hydroxyanisole is safe for use in artificial nail coatings in the present 
practices of use and concentration when photoprotective materials for the skin (e.g., gloves, 
sunscreen) are used.  p-Hydroxyanisole is unsafe for use in all other cosmetics because of the 
potential for dermal depigmentation, irritation and sensitization.  An additional paper on UVA 
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irradiance from UV nail lamps have been incorporated into the report. Comments from the public 
and industry have been addressed.   
 

7. Magnesium Sulfate (agenda and flash drive name – magnesium sulfate) – At the March 2014 
meeting, the Panel concluded that magnesium sulfate is safe in the present practices of use and 
concentration in cosmetics when formulated to be non-irritating. Additional information from the 
ECHA website indicating that magnesium sulfate is non-irritating is included.  Technical 
comments from the Council were considered.   

 
8. PEG-150 Pentaerythrityl Tetrastearate (agenda and flash drive name – pentaerythrityl) – At the 

March 2014 meeting, the Panel concluded that this ingredient is safe in the present practices of 
use and concentration in cosmetics.  No new data were received.  Technical comments received 
from the Council were considered. 
 

9. Tripeptide-1, Hexapeptide-12, Their Metal Salts and Fatty Acyl Derivatives, and Palmitoyl 
Tetrapeptide-7 (agenda and flash drive name – peptides) – At the March 2014 meeting, the Panel 
concluded that tripeptide-1, hexapeptide-12, their metal salts and fatty acyl derivatives, and 
palmitoyl tetrapeptide-7 are safe in the present practices of use and concentration in cosmetics.  
This safe conclusion is applicable only to ingredient names associated with the following peptide 
sequences:  Glycine-Histidine-Lysine (Gly-His-Lys or GHK), Valine-Glycine-Valine-Alanine-
Proline-Glycine (Val-Gly-Val-Ala-Pro-Gly or VGVAPG), and Glycine-Glutamine-Proline-Arginine 
(Gly-Gln-Pro-Arg or GQPR).  Concentrations of use data have been incorporated.  Technical 
comments from the Council were considered. 
 

10. Rosmarinus Officinalis (Rosemary)-Derived Ingredients (agenda and flash drive name – 
rosmarinus) – At the March 2014 meeting, the Panel concluded that all of the Rosmarinus 
officinalis-derived ingredients, except the leaf extract and flower extract, are safe as used in 
cosmetics when formulated to be non-sensitizing.  Rosmarinus officinalis (rosemary) leaf extract 
and rosmarinus officinalis (rosemary) flower extract are safe at concentrations of ≤0.2% in leave-
on products, and safe as used in rinse-off products when formulated to be non-sensitizing.  
Technical comments have been addressed. 

 
 
Full Panel Meeting  
 
Remember, the breakfast buffet will open at 8:00 am and the meeting starts at 8:30 am on day 1 and on 
day 2.   
 
The Panel will consider the 10 reports to be issued as final safety assessments, followed by the rest of 
the reports advancing in the process, and finish with a discussion of the infant skin resource document,  
boilerplates, and the 2015 Priorities. 
 
The bulk of the agenda is the final reports, but there are almost as many draft reports.  We also have one 
re-review summary and two guest speakers.  It is still likely that the full Panel session will conclude before 
lunch on day 2, so plan your travel accordingly.   
 
Have a safe journey. 
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Agenda 
131st Cosmetic Ingredient Review Expert Panel Meeting  

June 9-10, 2014 
 
 

Monday, June 9 

8:00 am CONTINENTAL BREAKFAST 

8:30 am WELCOME TO THE 131st EXPERT PANEL TEAM MEETINGS   Drs. Bergfeld/Gill 

8:40 am PRESENTATIONS                                                                                                                                                    Dr. Elias, Dr. Lowe 

10:15 am TEAM MEETINGS     Drs. Marks/Belsito 

Dr. Marks’ Team* Dr. Belsito’s Team 

FR  (WJ) barium sulfate FR (CB) FAADs 

FR (WJ) magnesium sulfate FR (CB) HWP and HWG 

FR (WJ) pentaerythrityl RR (CB) PVA 

FR (WJ) peptides DR (CB/MF) citrus 

DR (WJ) styrene  DR (CB) hydroxypyridine 

FR (LB) camellia TAR (CB) MI 

FAR (LB) hydroquinone DR (IB/CB) ceramides 

FAR (LB) hydroxyanisole  FR  (MF) rosmarinus 

DR (LB) polysiloxanes DR (MF) alkyl phosphates 

DR (LB) avena sativa  Admin (IB/MF) infant skin/bp 

FR (CB) FAADs Admin (BH) priorities 

FR (CB) HWP and HWG FR  (WJ) barium sulfate 

RR (CB) PVA FR (WJ) magnesium sulfate 

DR (CB/MF) citrus FR (WJ) pentaerythrityl 

DR (CB) hydroxypyridine FR (WJ) peptides 

TAR (CB) MI DR (WJ) styrene 

DR (IB/CB) ceramides FR (LB) camellia 

FR (MF) rosmarinus FAR (LB) hydroquinone 

DR (MF) alkyl phosphates FAR (LB) hydroxyanisole 

Admin (IB/MF) infant skin/bp DR (LB) polysiloxanes 

Admin (BH) priorities DR (LB) avena sativa 

Noon Lunch for Panel, liaisons, and staff 

1:00pm Team meetings - continue as needed 

5:00 pm ADJOURN DAY 1 SESSION  
 
 
FR: Final report 
FAR: Final amended report 
TR: Tentative report 
TAR: Tentative amended report 
DR: Draft report 
RR: Re-review 
 
NOTE: The order of presentation and discussion of each topic will be maintained.  However, the scheduled times may be accelerated or delayed depending 
upon the time required for the Expert Panel to complete its review of each subject. 
 
*  Team moves to breakout room. 
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Tuesday, June 10 

8:00 am CONTINENTAL BREAKFAST 

8:30 am WELCOME TO THE 131st FULL CIR EXPERT PANEL MEETING    

8:45 am Admin   MINUTES OF THE MARCH 2014  EXPERT PANEL MEETING                                                 Dr. Bergfeld 

9:00 am DIRECTOR’S REPORT  Dr. Gill 

9:30 am FINAL REPORTS, REPORTS ADVANCING TO THE NEXT LEVEL, RE-REVIEWS, and OTHER DISCUSSION ITEMS 

Final Reports 

 FR (MF) Rosmarinus - Dr. Marks reports   

 FR (LB) Camellia - Dr. Belsito reports 

 FAR (LB) Hydroquinone - Dr. Marks reports 

 FAR (LB) Hydroxyanisole -  Dr. Belsito reports 

 FR (WJ) Barium Sulfate - Dr. Marks reports 

 FR (WJ) Magnesium Sulfate - Dr. Belsito reports 

 FR (WJ) Peptides – Dr. Marks reports 

 FR (WJ) Pentaerythrityl – Dr. Belsito reports 

 FR (CB) FAADs – Dr. Marks reports   

 FR (CB) HWP and HWG – Dr. Belsito reports 

   

Reports Advancing 

 TAR (CB) MI – Dr. Belsito reports 

 DR (CB) Hydroxypyridine – Dr. Marks reports 

 DR (CB/MF) Citrus – Dr. Belsito reports  

 DR (MF) Alkyl Phosphates – Dr. Marks reports 

 DR (LB) Avena sativa – Dr. Belsito reports 

 DR (LB) Polysiloxanes – Dr. Marks reports 

 DR (IB/CB) Ceramides – Dr. Belsito reports 

 DR (WJ) Styrene - Dr. Marks reports 

   

Re-review summary 

 RR  (LG) PVA - Dr. Gill reports   

     

                                     New Information   

 Admin (IB/MF) Infant Skin/BP   

 Admin (BH) 2015 Priorities 

   

 ADJOURN - Next meeting Monday and Tuesday, September  8-9, 2014 

 
FR: Final report 
FAR: Final amended report 
TR: Tentative report 
TAR: Tentative amended report 
DR: Draft report 
RR: Re-review 
 
NOTE: The order of presentation and discussion of each topic will be maintained.  However, the scheduled times may be accelerated or delayed depending upon the time 
required for the Expert Panel to complete its review of each subject. 
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ONE HUNDRED THIRTIETH MEETING 
 

OF THE 
 

EXPERT PANEL 
 

March 17-18, 2014 
 

Washington Court Hotel 
 

Washington, D.C. 
 
 

Expert Panel Members Liaison Representatives 

Wilma F. Bergfeld, M.D., Chair            Consumer 

Donald V. Belsito, M.D.   Rachel Weintraub, Esq. 

Ronald A. Hill, Ph.D.     

Curtis D. Klaassen, Ph.D.              Industry 

Daniel C. Liebler, Ph.D.      Halyna Breslawec, Ph.D.                

James G. Marks, Jr., M.D.         

Ronald C. Shank, Ph.D.         

Thomas J. Slaga, Ph.D.             Government 
 
Paul W. Snyder, D.V.M., Ph.D.    Linda Katz, MD., M.P.H. 
   
 
 
 
 
                   

 
Adopted (Date) 

 
 

 
Wilma F. Bergfeld, M.D

Distributed for Comment Only -- Do Not Cite or Quote

mailto:cirinfo@cir-safety.org
http://www.cir-safety.org/


 
 

1 
 

  
Others Present at the Meeting  
 

 

Robe Azn FDA 
Jay Ansell PCPC 
Yutaka Aoki Kanebo 
Lillian Becker CIR 
Don Bjerke Procter & Gamble 
Ivan Boyer CIR 
Greg Bradley Dow 
Halyna Breslawec PCPC 
Christina Burnett CIR 
Svrinder Chattal Croda 
Pascaline Clerc HSUS 
Robert Comber Croda 
Lynn Cordo Thor 
Homer Dei ONO 
Kapal Dewa FDA 
Carol Eisenmann Council 
Monice Fiume CIR 
Eileen Francis Rose Sheet 
Kevin Fries CIR 
Lillian Gill CIR 
Tracy Guerrero SEHSC 
Bart Heldreth CIR 
Carla Jackson CIR 
Wilbur Johnson, Jr. CIR 
Wayne Kennedy SEHSC 
Akihu Konshta Shiseido 
Wendy Koch Epone/SEHSC 
Dennis Laba Presperse 
Karl Lintner Sederma 
Linda Loretz PCPC 
Ann-Marie Materi Coty 
Kayoko Mahunaga FHV 
Stanley Milstein FDA-CFSCAN 
Yohko Mitchell Self (interpreter) 
Masashi Nakawa FHV 
Joanne Nikitakis PCPC 
Nick Palmer Keystone 
Damani Parran Akzo Nobel 
Abel Peneina Croda 
Valerie Phillip Dow 
Thomas Re L’Oreal 
Craig Rowlands  
Diego Rua FDA 
Doug Schoon NMC 
Noriko Shibuya Shiseido 
Brenda Shinyashiki Mary Kay, Inc. 
David Steinberg Steinberg & Associates 
Ian Watt Dow Chemicals 
Jeremy Wong Estee Lauder 
Akiko Yal FHU 
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MINUTES FROM THE 130th CIR EXPERT PANEL MEETING 

CHAIRMAN’S OPENING REMARKS 

The 130th meeting of the Cosmetic Ingredient Review (CIR) Expert Panel was called to order by Dr. Wilma Bergfeld at 8:30 a.m. on 
Tuesday, March 18, 2014.  All attendees were welcomed.  She noted that, on the preceeding day, 16 ingredient reports were reviewed 
in Teams and that presentations on wheat proteins were given by two experts. The presentations were enlightening and very helpful to 
the Panel in assessing the safety of hydrolyzed wheat gluten and hydrolyzed wheat protein.  Dr. Bergfeld also complimented the CIR 
staff for the continued improvement of safety assessments reviewed by the Panel.  

APPROVAL OF MINUTES 
 
The minutes of the September 9-10, 2013 and December 8-9, 2013 CIR Expert Panel meetings were unanimously approved. 
 
DIRECTOR’S REPORT 
 
Dr. Gill made an official announcement that the CIR website now provides users with the ability to search for reports by ingredient 
name. CIR plans to continue with improvements that expand the content and usability for all stakeholders. 
 
Dr. Gill provided the Panel with an update on the scheduled reviews of the 17 CIR Boilerplates that are used in safety assessments. 
These are divided into 3 priority groups. CIR invites comments from the Panel and public on the review priorities below, and content 
of the boilerplate language. Draft changes, if applicable, will be provided for Panel discussion at the June meeting. The Infant Skin 
boilerplate is being added to the list, although the language has not been finalized by the Panel. CIR anticipates finalizing that 
language after the June 2014 presentations and discussion. 
 

• High Priority: contaminants, residues, impurities, pesticides/heavy metals; formaldehyde; formats for reports; hair dyes; 
infant skin; read across 

• Medium Priority: alternatives to 28-day dermal toxicity study; irritation potential; leave-on & rinse-off; nitrosamine; 
phototoxicity; usage data gaps  

• Low Priority: aerosols; botanicals; pH adjusters; skin penetration studies; transmission of infectious disease  
 

 
Final Safety Assessments 
 
Alkyl Betaines 
 
 
The Panel issued a final safety assessment on alkyl betaines with the conclusion that the 11 ingredients listed below are safe in the 
present practices of use and concentration in cosmetics when formulated to be non-irritating. 
 
betaine 
behenyl betaine 
cetyl betaine 
coco-betaine 
decyl betaine* 
lauryl betaine 

myristyl betaine 
oleyl betaine 
stearyl betaine 
tallow betaine* 
hydrogenated tallow betaine* 

 
*Not reported to be in current use. Were ingredients in this group not in current use to be used in the future, the expectation is that 
they would be used in product categories and at concentrations comparable to others in this group. 
 
Data available to the Panel on alkyl betaines, indicated low systemic toxicity at high doses in single-dose and repeated-dose oral 
animal studies, no teratogenic or carcinogenic effects in animal studies, no genotoxicity in in vitro and in vivo studies, and no 
sensitization in multiple tests. The Panel indicated that most surfactants exhibit some irritancy, as was found in dermal and ocular 
studies of coco-betaine, lauryl betaine, and a betaine analog. Thus, the Panel concluded that products containing the ingredient in this 
report should be formulated to be non-irritating. 
 
The Panel noted the absence of data on the UV absorption or phototoxicity of alkyl betaines. However, none of the molecules that 
comprise these ingredients are chromophores, and the Panel concluded that these ingredients are not phototoxic. 
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The Panel expressed concern about the dangers inherent in using animal-derived ingredients (i.e., tallow), specifically the potential for 
transmission of infectious agents. They emphasized that these ingredients must be free of detectable pathogenic viruses and other 
infectious agents (e.g., bovine spongiform encephalopathy (BSE) prion). These ingredients should be produced in accordance with 
current good manufacturing practices (cGMPs) and should conform to regulations for producing substances from animal-derived 
materials. 
 
The Panel also expressed concern about pesticide residues and heavy metals that may be present in botanical ingredients. The 
cosmetics industry should continue to use cGMPs to limit impurities, the Panel stated. 
 
Monosaccharides, Disaccharides, and Related Ingredients 
 
The Panel issued a final safety assessment with the conclusion that the following 25 monosaccharides, disaccharides, and related 
ingredients are safe in the present practices of use and concentration in cosmetics: 
 
calcium gluconate 
fructose 
fucose* 
galactose* 
galactosyl fructose* 
galacturonic acid* 
gluconic acid 
glucose 
isomalt 
kefiran 
lactitol 
lactose 
lactulose* 

maltose 
mannose 
melibiose 
potassium Gluconate 
rhamnose 
ribose 
sodium gluconate 
sucralose 
sucrose 
trehalose 
xylobiose 
xylose 

 
*Not reported to be in current use. Were ingredients in this group not in current use to be used in the future, the expectation is that 
they would be used in product categories and at concentrations comparable to others in this group. 
 
These ingredients are reported to function in cosmetics mostly as skin conditioning agents. Other functions reported include use as 
humectants or flavoring agents. 
 
Mono- and disaccharides are simple very hydrophilic sugars that readily dissolve in aqueous solvent systems. Many of the ingredients 
in this report are common dietary sugars, dietary sugar replacements, or very closely related analogs and salts. Several are generally 
recognized as safe (GRAS) food additives or direct food additives. Because the oral safety of these ingredients has been well-
documented, systemic toxicity was not a concern of the Panel. 
 
This report covers some ingredients that are not GRAS food substances or direct food additives but are listed in the Food Chemicals 
Codex as having a function in foods, in the Everything Added to Foods in the United States (EAFUS) inventory, and/or listed as an 
inactive ingredient in oral drugs. The leave-on use concentrations of these ingredients are typically less than 1%. The Panel discussed 
the limited oral and reproductive toxicity data. They determined that systemic toxicity was not likely because of the low 
concentrations of use of these ingredients and limited systemic exposures that can be expected from dermal applications. Irritation was 
reported during the induction phase of a sensitization study of a hair product containing 29% sucrose (diluted to 50% for testing). 
However, the Panel stated that this was attributable to the surfactant properties of the product, and not due to the sucrose. 
 
Pentaerythrityl Tetra-Di-t-Butyl Hydroxyhydrocinnamate 
 
The Panel issued a final safety assessment with the conclusion that pentaerythrityl tetra-di-t-butyl hydroxyhydrocinnamate is safe in 
the present practices of use and concentration in cosmetics. 
 
Percutaneous absorption is not expected for this cinnamate tetraester of pentaerythritol because of its octanol-water partition 
coefficient and high molecular weight. Pentaerythrityl tetra-di-t-butyl hydroxyhydrocinnamate is currently used in leave-on products 
at concentrations up to 0.8%. The Panel noted the absence of percutaneous absorption potential and negative results in oral 
reproductive and developmental toxicity oral carcinogenicity studies and in human skin sensitization studies at a concentration of 
0.5%. The Panel concluded that using pentaerythrityl tetra-di-t-butyl hydroxyhydrocinnamate as an antioxidant in cosmetic products 
does not present a safety concern. 
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The Panel discussed the potential for incidental inhalation exposure to this ingredient in products that are sprayed or are in powder 
form and agreed that, based on likely airborne particle size distributions and concentrations in the breathing zone, ingredient use 
concentrations, and negative acute oral toxicity studies, incidental inhalation would not lead to local respiratory or systemic effects. 
 
Tocopherols and Tocotrienols 
 
The Panel issued a final amended safety assessment with the conclusion that the following 14 ingredients are safe in the present 
practices of use and concentration in cosmetics. 
 
tocopherol 
tocopheryl acetate 
tocopheryl linoleate 
tocopheryl linoleate/oleate 
tocopheryl nicotinate 
tocopheryl phosphate* 
tocopheryl succinate 

ascorbyl tocopheryl acetate* 
ascorbyl tocopheryl maleate 
dioleyl tocopheryl methylsilanol 
potassium ascorbyl tocopheryl phosphate 
sodium tocopheryl phosphate 
tocophersolan 
tocotrienols

 
*Not reported to be in current use. Were ingredients in this group not in current use to be used in the future, the expectation is that 
they would be used in product categories and at concentrations comparable to others in this group. 
 
The tocopherols are reported to function in cosmetics as antioxidants or skin conditioning agents. Tocotrienols is reported to function 
as a light stabilizer, oral care agent, or skin conditioning agent. Tocopherols and tocotrienols are amphiphilic lipids that, together, 
comprise vitamin E. Both are GRAS food ingredients. 
 
The Panel reviewed the pertinent animal and clinical data for these ingredients, and determined that it was appropriate to interpolate 
the existing information to assess the safety of all of the ingredients in this report. The Panel noted that epidemiology studies on the 
use of vitamin E supplements report both positive and negative health effects and, overall, the results are inconclusive. They noted that 
systemic exposures to oral vitamin E supplements will be much higher than can be expected from the use of cosmetic products 
containing vitamin E. Therefore, the negative health effects reported in some of the epidemiological studies were not cause for 
concern for the cosmetic use of these ingredients. 
 
The Panel noted that, although moderate sensitization potential was reported in a guinea pig maximization test, dermal reactions to 
tocopherol in humans are rare. The North American Contact Dermatitis Group deleted this ingredient from its standard testing because 
of the extremely low incidence of reactions. Additionally, the Panel noted that tocopherol has some absorbance in the UVA range. 
However, the results of phototoxicity and photoallergenicity tests are negative. 
 
 
Tentative Safety Assessments 
 
Barium Sulfate (an ingredient from the Inorganic Sulfates report) 
 
The Panel elected to reduce the Inorganic Sulfates report into two separate reports that focus on the highest frequency of use 
ingredients, namely magnesium sulfate and barium sulfate. Review of the remaining ingredients will be postponed until their 
frequency of use warrants assessment. 
 
The Panel issued a tentative safety assessment for public comment with the conclusion that barium sulfate is safe in the present 
practices of use and concentration in cosmetics when formulated to be non-irritating. 
 
The Panel noted that the history of safe medical use of barium sulfate indicates no significant toxicity concerns for systemic exposures 
to these ingredients. Furthermore, the extensive clinical experience of the Panel, including the results of numerous patch tests, 
indicates that barium salts do not have the potential to induce sensitization. The Panel noted that salts of sulfuric acid, such as sodium 
sulfate, can be irritating to the skin so cosmetic products containing barium sulfate should be formulated to be non-irritating. 
 
Barium sulfate is used in leave-on products at concentrations up to 37%. In leave-on products that include powders, barium sulfate is 
used at concentrations up to 15.8%. The Panel discussed the potential for incidental inhalation exposures to these ingredients in 
products that are in powder form and agreed that, based on likely airborne particle size distributions and concentrations in the 
breathing zone, ingredient use concentrations, and negative results in acute oral toxicity studies, incidental inhalation would not lead 
to local respiratory effects (e.g., baritosis) or systemic effects. 
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Camellia sinensis-Derived Ingredients 
 
The Panel issued a tentative safety assessment for public comment with the conclusion that camellia sinensis leaf extract is safe up to 
0.86% in leave-on products and up to 1% in rinse-off products. Camellia sinensis catechins are safe in the present practices of use and 
concentration described in this safety assessment. 
The Panel also concluded that the available data are insufficient to assess the safety of the ingredients listed below: 
camellia sinensis flower extract 
camellia sinensis flower/leaf/stem juice 
camellia sinensis leaf 
camellia sinensis leaf oil 
camellia sinensis leaf powder 
camellia sinensis leaf water 

camellia sinensis root extract 
camellia sinensis seedcoat powder 
camellia sinensis seed extract 
camellia sinensis seed powder 
hydrolyzed camellia sinensis leaf 
hydrolyzed camellia sinensis seed extract 

 
The data needs for these ingredients include: 
 

• method of manufacturing; 
• characterization data; 
• human sensitization data, in particular for camellia sinensis leaf powder at 50%; 
• concentration of use in cosmetics; and 
• confirmation that camellia sinensis leaf water is used only as a fragrance. 

 
These ingredients reportedly function as antioxidants, and skin-conditioning agents – humectant and miscellaneous in cosmetics. The 
C. sinensis-derived ingredients in this safety assessment are from plants that are used extensively in human diet. The Panel agreed that 
exposures to these ingredients in beverages results in much larger systemic exposures than from cosmetic uses. Thus, oral toxicity 
potential is not a primary concern. Reproductive toxicity, genotoxicity, and carcinogenicity data are presented in the safety assessment 
but, the primary focus is on the potential for irritation and sensitization. 
 
Camellia sinensis leaf extract is reported to be used at concentrations up to 3%. The Panel determined that the HRIPT data supports a 
safety conclusion for products that contain this ingredient at up to 0.86%. If additional information confirms that camellia sinensis leaf 
water is used only as a fragrance, it will be deleted from this report. 
 
Fatty Acid Amidopropyl Dimethylamines 
 
The Panel issued a tentative safety assessment for public comment with the conclusion that the 24 fatty acid amidopropyl 
dimethylamines ingredients listed below are safe in cosmetics when they are formulated to be non-sensitizing. 
 
almondamidopropyl dimethylamine* 
avocadamidopropyl dimethylamine* 
babassuamidopropyl dimethylamine* 
behenamidopropyl dimethylamine 
brassicamidopropyl dimethylamine 
cocamidopropyl dimethylamine 
dilinoleamidopropyl dimethylamine* 
isostearamidopropyl dimethylamine 
lauramidopropyl dimethylamine 
linoleamidopropyl dimethylamine 
minkamidopropyl dimethylamine 
myristamidopropyl dimethylamine* 

oatamidopropyl dimethylamine* 
oleamidopropyl dimethylamine 
olivamidopropyl dimethylamine* 
palmitamidopropyl dimethylamine 
ricinoleamidopropyl dimethylamine* 
sesamidopropyl dimethylamine* 
soyamidopropyl dimethylamine* 
stearamidopropyl dimethylamine 
sunflowerseedamidopropyl dimethylamine* 
tallamidopropyl dimethylamine* 
tallowamidopropyl dimethylamine* 
wheat germamidopropyl dimethylamine* 

 
*Not reported to be in current use. Were ingredients in this group not in current use to be used in the future, the expectation is that 
they would be used in product categories and at concentrations comparable to others in this group. 
 
The Panel noted that, although a safe conclusion was reached for this ingredient group, 3,3-dimethylaminopropylamine (DMAPA) 
impurities in oleamidopropyl dimethylamine appeared to be present at a concentration higher than the DMAPA concentrations 
reported in other amidopropyl dimethylamines. Based on the data submitted, DMAPA impurities in oleamidopropyl dimethylamine 
can exceed the limit recommended by the Panel in the cocamidopropyl betaine (CAPB) safety assessment (i.e., 0.01% DMAPA when 
CAPB is used at the highest reported maximum use concentration). The Panel requested that industry provide additional information 
on DMAPA in oleamidopropyl dimethylamine. 
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After a robust discussion of the sensitivity studies submitted, the Panel noted that, for stearamidopropyl dimethylamine, the highest 
reported maximum use concentrations in leave-on products may yield DMAPA concentrations that exceed the limit for this impurity 
that the Panel recommended in the safety assessment of CAPB (e.g., greater than the EC3 value (the effective concentration of the test 
substance required to produce a three-fold increase in the stimulation index compared to vehicle-treated controls) from a local lymph 
node assay (LLNA) on stearamidopropyl dimethylamine).The Panel acknowledged that the limit is not exceeded when the 
concentration is estimated using a qualitative risk assessment (QRA). Industry agreed with the Panel’s request to provide a QRA for 
stearamidopropyl dimethylamine using the weight-of-evidence no expected sensitization induction level (WoE NESIL) of 1000 
μg/cm2 and the safety test data presented in this safety assessment report.  
 
The Panel expressed concern about the potential ability of amidopropyl dimethylamines with shorter fatty acids to be absorbed 
through the skin and into the systemic circulation. However, the high no observed adverse effect levels (NOAELs) in toxicity tests of 
amidopropyl dimethylamines with longer fatty acids alleviated this concern. The Panel felt that the overall toxicological data 
supported the safety of amidopropyl dimethylamines with fatty acid chain lengths C18 or higher. 
 
Hydrolyzed Wheat Gluten and Hydrolyzed Wheat Protein 
 
The Panel issued a revised tentative amended safety assessment of hydrolyzed wheat protein and hydrolyzed wheat gluten for public 
comment with the conclusion that these ingredients are safe for use in cosmetics when formulated to restrict peptides to a weight-
average molecular weight (MW) of 3500 daltons (Da) or less. 
 
The Panel reviewed data from a raw materials manufacturer and information presented by experts on the potential for exposures to 
hydrolyzed wheat protein in cosmetic products to cause type 1 immediate hypersensitivity reactions. Production processes involving 
high-heat acid hydrolysis of wheat protein/gluten may yield deamidated high-MW polypeptides with substantial potential to sensitize 
individuals through percutaneous and mucous-membrane exposures, especially in formulations that contain surfactants. Studies have 
shown that hydrolysates with average MWs < 3,000 exhibit no potential to elicit hypersensitivity reactions in sensitized individuals, in 
contrast to hydrolysates with average MWs >30,000 Da. The experimental results support the theory that a polypeptide must be at 
least 30 amino acids long to have the two IgE-binding epitopes needed to elicit type 1 hypersensitivity reactions. Thus, polypeptides 
with MW less than 3,000 Da do not have the potency required to induce type 1 hypersensitivity. Based on the information presented, 
the Panel decided that an earlier caveat that wheat gluten and wheat protein hydrolysates should not be used on damaged skin or in 
products that may be inhaled or applied to mucous membranes could be removed from the conclusion. 
 
Industry requested that the Panel consider incorporating into this assessment information on wheat gluten (non-hydrolyzed), and 
triticum vulgare (wheat) protein and triticum vulgare (wheat) germ protein from a previous safety assessment. Because hydrolysis, 
particularly acid hydrolysis, can be expected to yield products that are significantly different in their chemical properties, potential 
bioavailability and bioactivity from the starting material, the Panel decided that these additions were not warranted. 
 
Hydroquinone 
 
The Panel issued a tentative amended assessment of hydroquinone for public comment with a conclusion of safe for use as a 
polymerization inhibitor in artificial nail coatings when photo-protective materials for the skin are used. The previous conclusion that 
hydroquinone is safe at concentrations of ≤1% in cosmetic formulations designed for discontinuous, brief use followed by rinsing 
from the skin and hair, is safe for use in nail adhesives in the practices of use and concentration, and should not be used in other leave-
on cosmetic products, was reaffirmed. 
 
In their robust discussion about the light sources used to harden nail gels, the Panel reviewed estimates of risks of developing 
squamous cell carcinoma in individuals who are placing their hands under the UVA light source. The Panel’s acknowledged that there 
is controversy about the potential mutagenicity of UVA light under the conditions of use, indicating that a slightly elevated risk of 
developing squamous cell carcinoma is possible. The Panel noted that the possible risk of photo-carcinogenicity warrants the 
precaution to use-a broad spectrum sunscreen or photo-protective covering, such as light- impermeable gloves, during the gel-curing 
process. Directions advising that contact with the skin and cuticle be avoided should be carefully followed by both professionals and 
home users of nail gels. 
 
The Panel noted correspondence providing information that the number of uses of this ingredient is greater than that reported by the 
Voluntary Cosmetic Registration Program (VCRP). The Panel stated that it is important that companies report their ingredient usage 
to this program, as well as responding to the concentration of use surveys conducted by the Council, to facilitate the development of 
safety assessments based on accurate and comprehensive ingredient use information. Additionally, they requested that Industry clarify 
whether or to what degree ingredient usage in professional products is included in the VCRP. 
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Magnesium Sulfate (an ingredient from the Inorganic Sulfates report) 
 
The Panel elected to reduce the Inorganic Sulfates report into two separate reports that focus on the highest frequency of use 
ingredients, namely magnesium sulfate and barium sulfate. Review of the remaining ingredients will be postponed until their 
frequency of use warrants assessment. 
 
The Panel issued a tentative safety assessment for public comment with the conclusion that magnesium sulfate is safe in the present 
practices of use and concentration in cosmetics when formulated to be non-irritating. 
The Panel noted that the history of safe medical use of magnesium sulfate indicates no significant toxicity concerns for systemic 
exposures to these ingredients. Furthermore, the extensive clinical experience of the Panel, including the results of numerous patch 
tests, indicates that magnesium salts do not have the potential to induce sensitization. The Panel noted that salts of sulfuric acid, such 
as sodium sulfate, can be irritating to the skin so cosmetic products containing magnesium sulfate should be formulated to be non-
irritating. 
 
Magnesium sulfate is used at concentrations up to 11%. 
 
PEG-150 Pentaerythrityl Tetrastearate 
 
The Panel issued a tentative safety assessment for public comment with the conclusion that PEG-150 pentaerythrityl tetrastearate is 
safe in the present practices of use and concentration in cosmetics. 
 
Current use concentration data indicate that the maximum reported use concentrations of PEG-150 pentaerythrityl tetrastearate in 
rinse-off and leave-on products were 5% and 1.8%, respectively. Industry provided additional data on impurities and the method of 
manufacture during the Panel meeting. Because the method of manufacture ensures minimal formation of free PEG and the 
specifications for impurities limit ethylene oxide and 1, 4-dioxane to 1 ppm and 5 ppm, respectively, the Panel agreed that concerns 
about these impurities are not warranted for this ingredient. 
 
Furthermore, after considering the large size of this molecule, based on its chemical structure, the Panel agreed that percutaneous 
absorption is not expected. The absence of the potential for percutaneous absorption and the negative results of genotoxicity and skin 
irritation and sensitization studies provided the Panel with a sufficient basis to assess the safety of PEG-150 pentaerythrityl 
tetrastearate used as a viscosity increasing agent in cosmetic products. 
 
Rosmarinus officinalis (Rosemary)-Derived Ingredients 
 
The Panel issued a tentative amended safety assessment for public comment with the conclusion that the following eight Rosmarinus 
officinalis-derived ingredients are safe as used in cosmetics when formulated to be non-sensitizing: 
 
rosmarinus officinalis (rosemary) extract 
rosmarinus officinalis (rosemary) flower/leaf stem extract 
rosmarinus officinalis (rosemary) flower/Leaf/Stem Water* 
rosmarinus officinalis (rosemary) leaf 
rosmarinus officinalis (rosemary) leaf oil 
rosmarinus officinalis (rosemary) leaf powder 
rosmarinus officinalis (rosemary) leaf water 
rosmarinus officinalis (rosemary) water 
 
*Not reported to be in current use. If this ingredient were to be used in the future, the expectation is that it would be used in product 
categories and at concentrations comparable to others in this group. 
 
Additionally, the Panel concluded that Rosmarinus Officinalis (Rosemary) Leaf Extract and Rosmarinus Officinalis (Rosemary) 
Flower Extract are safe at concentrations ≤0.2% in leave-on products, and safe as used in rinse-off products, when formulated to be 
non-sensitizing. 
 
At the December 2013 meeting, the Panel concluded that the available data were insufficient to determine whether Rosmarinus 
Officinalis (Rosemary) Flower Extract was safe for use in cosmetics because the chemical characterization of the flower was not 
defined in the report. Data on the chemical characterization were found, incorporated into the report, and considered to be adequate. 
The Panel determined that setting a concentration limit was necessary for this ingredient because concentration of use data were not 
reported. 
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Additionally, the Panel addressed the concern that multiple botanical ingredients may each contribute to the final concentration of a 
single constituent, by stating that when formulating products, manufacturers should avoid reaching levels of plant constituents that 
may cause sensitization or other adverse effects. The conclusion includes the statement that products containing these botanicals must 
be formulated to be non-sensitizing. 
 
Tripeptide-1, Hexapeptide-12, their Metal Salts and Fatty Acyl Derivatives, and Palmitoyl Tetrapeptide-7 
 
The Panel issued a tentative safety assessment for public comment with the conclusion that the following 10 ingredients identified as 
tripeptide-1, hexapapeptide-12, their metal salts and fatty acyl derivatives, and palmitoyl tetrapeptide-7, are safe in the present 
practices of use and concentration in cosmetics. This conclusion is applicable only to ingredients with peptide sequences that are 
defined as follows: tripeptide-1 (glycine-histidine-lysine), hexapeptide-12 (valine-glycine-valine-alanine-proline-glycine only), and 
tetrapeptide-7 (glycine-glutamine-proline-arginine). 
 
tripeptide-1 
palmitoyl tripeptide-1 
myristoyl tripeptide-1* 
hexapeptide-12* 
palmitoyl hexapeptide-12 

myristoyl hexapeptide-12* 
copper tripeptide-1 
bis(tripeptide-1) copper acetate* 
manganese tripeptide-1* 
palmitoyl tetrapeptide-7 

 
*Not reported to be in current use. Were ingredients in this group not in current use to be used in the future, the expectation is that 
they would be used in product categories and at concentrations comparable to others in this group. 
Palmitoyl hexapeptide-12 is reported to function as an antioxidant in cosmetic products; the remaining 9 ingredients reportedly 
function as skin conditioning agents. 
 
These ingredients were initially included in the CIR safety assessment titled Palmitoyl Oligopeptides. This group was subsequently 
revised to include only ingredients with a defined peptide sequence (i.e., tripeptide-1[glycine-histidine-lysine] and hexapeptide-12 
[valine-glycine-valine-alanine-proline-glycine]) bonded to a palmityl group or one of various other groups. The Panel specifically 
pointed out that this assessment does not apply to the other sequence listed in the INCI dictionary for hexapeptide-12 (i.e., ala-pro-gly-
val-gly-val). Because of major differences in chemistry/biological activity between some of the more complex groups attached to the 
peptide, the Panel determined that the current safety assessment should include only tripeptide-1, hexapeptide-12 (valine-glycine-
valine-alanine-proline-glycine only), their metal salts and fatty acyl derivatives, and palmitoyl tetrapeptide-7 (Pal-glycine-glutamine-
proline-arginine). The latter ingredient was added because it is a component of one of the trade name mixtures containing palmitoyl 
tripeptide-1, for which safety test data are available. 
 
During the Panel discussion, an expert research scientist in the field of cosmetic peptide chemistry commented that peptide ingredients 
are used in cosmetic products at concentrations between 1 ppm and 30 ppm, but concentrations < 10 ppm are customary. He also 
provided genotoxicity, ocular irritation, and human repeated insult patch test data on palmitoyl tetrapeptide-7. The Panel determined 
that, overall, the data in the safety assessment, were sufficient to support the safety of these ingredients in present practices of use and 
concentration in cosmetics. 
 
 
Re-review Summaries 
 
The Panel approved the summary of their actions at the December 2013 meeting during which they determined not to reopen the 
safety assessment of glycolic and lactic acid, their common salts and their simple esters; and sodium α-olefin sulfonates. 
 
Hydrolyzed Wheat Protein/Gluten Briefings 
 
In September of 2013, the Panel asked for experts to address the Panel’s questions about type 1 immediate hypersensitivity reactions 
attributed to exposures to hydrolyzed wheat protein/gluten (HWP/G) in cosmetic products in Japan and Europe. On the first day of the 
current meeting, two speakers discussed the findings of current clinical and laboratory investigations prompted by these incidents. 
 
Surinder P. Chahal, Ph.D., is a chemist with expertise in cosmetic proteins and Director of Research and Technology, Sun Care and 
Biotechnology Division, Croda Europe Ltd. He explained the principles and methods of hydrolyzing proteins and characterizing the 
polypeptide products of hydrolysis, and presented the results of studies on the sensitization potential of hydrolyzed wheat proteins. 
 
Dr. Chahal noted that water insoluble (“vital”) wheat gluten is prepared by washing wheat flour to remove the starch. The gluten 
remaining is then treated with acid to partially deamidate the proteins, which renders them dispersible (“soluble”) in water. The 
resultant proteins have relatively high molecular weights (MWs), which can be hydrolyzed by acid, alkali or protease treatment to 

Distributed for Comment Only -- Do Not Cite or Quote



 
 

9 
 

yield water soluble proteins or polypeptides, which can be derivatized by quaternization or copolymerization, or amino acids, 
depending on the method and the extent of the hydrolysis. 
 
Dr. Chahal emphasized that there is no standard method for measuring the molecular weights (MWs) of the small polypeptides that 
can be produced by hydrolyzing gluten. The MWs typically are measured by Size-Exclusion High Pressure Liquid Chromatography / 
Gel Permeation Chromatography (SEHPLC/GPC), GPC / Multi-Angle Laser Light Scattering (MALLS), or sodium dodecyl sulfate –  
 
Dr. Chahal noted that water insoluble (“vital”) wheat gluten is prepared by washing wheat flour to remove the starch. The gluten 
remaining is then treated with acid to partially deamidate the proteins, which renders them dispersible (“soluble”) in water. The 
resultant proteins have relatively high molecular weights (MWs), which can be hydrolyzed by acid, alkali or protease treatment to 
yield water soluble proteins or polypeptides, which can be derivatized by quaternization or copolymerization, or amino acids, 
depending on the method and the extent of the hydrolysis. 
 
Dr. Chahal emphasized that there is no standard method for measuring the molecular weights (MWs) of the small polypeptides that 
can be produced by hydrolyzing gluten. The MWs typically are measured by Size-Exclusion High Pressure Liquid Chromatography / 
Gel Permeation Chromatography (SEHPLC/GPC), GPC / Multi-Angle Laser Light Scattering (MALLS), or sodium dodecyl sulfate – 
polyacrylamide gel electrophoresis (SDS-PAGE), and are expressed as weight-average MWs. He presented the figure below to 
illustrate the typical result of using SEHPLC/GPC to estimate the weight-average MW. 

 
 
Dr. Chahal presented the results of several studies using in vitro methods. The results demonstrated that low-MW (~3,000 Da weight 
average) wheat protein hydrolysates did not bind to gluten-specific IgE antibodies, and that amino acids (~150 Da) prepared by 
extensive hydrolysis of wheat gluten produced no sensitization response, in contrast to the “parent” wheat protein or its high-MW 
(~100,000 to 125,000 Da) hydrolysates. The results indicated that extensive hydrolysis can eliminate the potential for type 1 
hypersensitivity reactions to the hydrolysates. 
 
Dr. Chahal summarized the results of skin prick tests showing no response of patients in Europe with “conventional” wheat allergy to 
low- or high-MW hydrolysates, demonstrating the absence of cross-reactivity in these patients. This contrasts with patients in Japan 
who developed contact allergy to a high-MW (50,000) deamidated acid-hydrolyzed wheat gluten preparation (Glupearl 19S) and 
exhibited cross-reactivity to conventional wheat products. 
 
The evidence that Dr. Chahal presented showed that the potential for sensitization to hydrolyzed wheat gluten depends on the degree 
of deamidation and the MW of the hydrolysate. High-MW hydrolysates that are not deamidated (e.g., prepared enzymatically) are not 
sensitizing, and high-MW hydrolysates that are partially deamidated can be sensitizing. For example, Glupearl 19S (~50,000 Da) is 
substantially deamidated by relatively rigorous acid hydrolysis, and is a strong sensitizer, as the Japanese studies have shown. In 
contrast, hydrolysates with weight-average MWs of about 3,000 Da or less are not sensitizing regardless of the level of deamidation. 
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Kayoko Matsunaga, M.D., Ph.D., is Professor and Chair of the Department of Dermatology at the Fujita Health University School of 
Medicine, Japan, and Chair of the Japanese Society of Allergology’s Special Committee for the Safety of Protein Hydrolysates in 
Cosmetics. She presented information from studies prompted by an outbreak in Japan of type 1 immediate hypersensitivity reactions 
to a hydrolyzed wheat gluten (HWG) ingredient (Glupearl 19S) in facial soaps and other products. 
 

 
 
 
Dr. Matsunaga explained that the outbreak of hypersensitivity reactions was attributed mainly to the use of a popular soap product 
(Cha no shizuku) containing 0.3% Glupearl 19S, which has an average MW of about 50,000 Da. There are presently more than 2,100 
registered cases of this type of sensitivity across Japan. 
 
Generally, the signs of sensitization appeared 1 to 1½ years after starting to use the soap, but onset ranged from 2 months to 3 years 
after the start. The clinical manifestations of sensitization to Glupearl 19S include eyelid edema and contact urticaria during or after 
using the soap in many, but not all, of the patients. Eating foods containing wheat ingredients caused anaphylactic reactions in about 
55% of these patients, including anaphylactic shock in about 25% of them. Dr. Matsunaga noted that clinical and experimental 
evidence indicates that these patients exhibit systemic reactions to ingested wheat products because they have been sensitized through 
percutaneous or mucous-membrane exposures to Glupearl 19S. Many of these patients do not exhibit eyelid edema or urticarial 
reactions during or after use of the product, which makes diagnosis challenging. Dr. Matsunaga outlined the diagnostic criteria 
developed by the Special Committee that she chairs. 
 
Dr. Matsunaga summarized the results of experimental studies indicating that there is little chance that HWP or HWG that do not 
contain polypeptides greater than 30 amino acids long (MW about 3,000 Da) can induce type 1 immediate hypersensitivity. For 
example, hydrolysates prepared by acid hydrolysis of gluten at high temperatures (95ºC or 100 ºC) for 0 to 48 hours yields 
hydrolysates with average MWs ranging from < 3,000 Da to > 10,000 Da, depending on the duration of the hydrolysis. Regardless of 
the duration, all of the hydrolysates are about 50% deamidated by the treatment. However, hydrolysates with average MWs < 3,000 
exhibit no potential to elicit hypersensitivity reactions in sensitized individuals, in contrast to hydrolysates with average MWs >30,000 
Da. She explained that the experimental results clearly support the reasoning that a polypeptide must be at least 30 amino acids long to 
have the two IgE-binding epitopes required to elicit type 1 hypersensitivity reactions. It follows that polypeptides with MW less than 
3,000 Da do not have the potency required to induce type 1 hypersensitivity. 
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Reports tabled 
 
Polyoxyalkylene Siloxane Copolymers, Alkyl-Polyoxyalkylene Siloxane Copolymers, and Related Ingredients 

The Panel tabled the safety assessment of polyoxalkylene siloxane copolymers, alkyl-polyoxyalkylene siloxane copolymers, and 
related ingredients; this report was previously named alkoxy polysiloxanes; however, the Panel determined that this name was more 
inclusive of the ingredients listed. 

The Silicones Environmental, Health, and Safety Center committed to providing additional data to CIR. Data from other sources is 
also encouraged. Although the Panel did not issue an insufficient data announcement, the Panel stated that the following data are 
needed for this report: 

• molecular weight ranges; 
• impurities and how they are removed, particularly allyl alcohol ethoxylate; and 
• dermal penetration, irritation, and sensitization data for the smallest ingredient(s) in this group. 

 
The 111 ingredients included in this report are: 

behenoxy dimethicone 
behenoxy PEG-10 dimethicone 
bis-cetyl/PEG-8 cetyl PEG-8 dimethicone 
bis-hydroxyethoxypropyl dimethicone 
bis-isobutyl PEG/PPG-10/7/dimethicone copolymer 
bis-isobutyl PEG-13/dimethicone copolymer 
bis-isobutyl PEG-24/PPG-7/dimethicone copolymer 
bis-PEG-1 dimethicone 
bis-PEG-4 dimethicone 
bis-PEG-8 dimethicone 
bis-PEG-10 dimethicone 
bis-PEG-12 dimethicone 
bis-PEG-12 dimethicone beeswax 
bis-PEG-12 dimethicone candelillate 
bis-PEG-15 methyl ether dimethicone 
bis-PEG-20 dimethicone 
bis-PEG-8 PEG-8 dimethicone 
bis-PEG/PPG-14/14 dimethicone 
bis-PEG/PPG-15/5 dimethicone 
bis-PEG/PPG-16/16 PEG/PPG-16/16 dimethicone 
bis-PEG/PPG-18/6 dimethicone 
bis-PEG/PPG-20/20 dimethicone 
bis-PEG/PPG-20/5 PEG/PPG-20/5 dimethicone 
bis-stearoxy dimethicone 
bis-stearoxyethyl dimethicone 
cetyl PEG/PPG-10/1 dimethicone 
cetyl PEG/PPG-15/15 butyl ether dimethicone 
cetyl PEG/PPG-7/3 dimethicone 
cetyl PEG-8 dimethicone 
lauryl isopentyl-PEG/PPG-18/18 methicone 
lauryl PEG/PPG-18/18 methicone 
lauryl PEG-10 methyl ether dimethicone 
lauryl PEG-10 tris(trimethylsiloxy)silylethyl dimethicone 
lauryl PEG-8 dimethicone 
lauryl PEG-8 PPG-8 dimethicone 
lauryl PEG-9 polydimethylsiloxyethyl dimethicone 
lauryl polyglyceryl-3 polydimethylsiloxyethyl dimethicone 
methoxy PEG-11 methoxy PPG-24 dimethicone 
methoxy PEG/PPG-25/4 dimethicone 
methoxy PEG-13 ethyl polysilsesquioxane 
PEG/PPG-10/2 dimethicone 

PEG/PPG-10/3 oleyl ether dimethicone 
PEG/PPG-12/16 dimethicone 
PEG/PPG-12/18 dimethicone 
PEG/PPG-14/4 dimethicone 
PEG/PPG-15/15 dimethicone 
PEG/PPG-15/5 dimethicone 
PEG/PPG-16/2 dimethicone 
PEG/PPG-16/8 dimethicone 
PEG/PPG-17/18 dimethicone 
PEG/PPG-18/12 dimethicone 
PEG/PPG-18/18 dimethicone 
PEG/PPG-18/6 dimethicone 
PEG/PPG-19/19 dimethicone 
PEG/PPG-20/15 dimethicone 
PEG/PPG-20/20 dimethicone 
PEG/PPG-20/22 butyl ether dimethicone 
PEG/PPG-20/22 methyl ether dimethicone 
PEG/PPG-20/23 dimethicone 
PEG/PPG-20/29 dimethicone 
PEG/PPG-20/6 dimethicone 
PEG/PPG-22/22 butyl ether dimethicone 
PEG/PPG-22/23 dimethicone 
PEG/PPG-22/24 dimethicone 
PEG/PPG-23/23 butyl ether dimethicone 
PEG/PPG-23/6 dimethicone 
PEG/PPG-24/18 butyl ether dimethicone 
PEG/PPG-25/25 dimethicone 
PEG/PPG-27/27 dimethicone 
PEG/PPG-27/9 butyl ether dimethicone 
PEG/PPG-3/10 dimethicone 
PEG/PPG-30/10 dimethicone 
PEG/PPG-4/12 dimethicone 
PEG/PPG-6/4 dimethicone 
PEG/PPG-6/11 dimethicone 
PEG/PPG-8/14 dimethicone 
PEG/PPG-8/26 dimethicone 
PEG-10 dimethicone 
PEG-10 methyl ether dimethicone 
PEG-10 polydimethylsiloxyethyl dimethicone/bis-vinyl 
dimethicone crosspolymer 
PEG-11 methyl ether dimethicone 
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PEG-12 dimethicone 
PEG-14 dimethicone 
PEG-17 dimethicone 
PEG-3 dimethicone 
PEG-32 methyl ether dimethicone 
PEG-4 PEG-12 dimethicone 
PEG-6 dimethicone 
PEG-6 methyl ether dimethicone 
PEG-7 dimethicone 
PEG-7 methyl ether dimethicone 
PEG-8 cetyl dimethicone 
PEG-8 dimethicone 
PEG-8 dimethicone dimer dilinoleate 
PEG-8 dimethicone/dimer dilinoleic acid copolymer 
PEG-8 methicone 

PEG-8 methyl ether dimethicone 
PEG-8 PEG-4 dimethicone 
PEG-8 PPG-8 imethicone 
PEG-9 dimethicone-11 
PEG-9 methyl ether dimethicone 
PPG-25 dimethicone 
PPG-27 dimethicone 
PPG-4 oleth-10 dimethicone 
PEG-9 polydimethylsiloxyethyl dimethicone 
polysilicone-13 
PPG-12 butyl ether dimethicone 
PPG-12 dimethicone 
PPG-2 dimethicone 
stearoxy dimethicone 
Ssearoxymethicone/dimethicone copolymer 

 

These ingredients are reported to function as hair conditioning agents, viscosity increasing agents, emulsion stabilizers, and film 
formers. The highest reported concentrations of use were 14% PEG/PPG-17/18 dimethicone in perfumes, 12% bis-
hydroxyethoxypropyl dimethicone in blushes, and 10.7% PEG/PPG-19/19 dimethicone in eye products. 

Citrus-Derived Ingredients 

The Panel tabled further discussion of 198 citrus-derived ingredients to allow CIR staff to reorganize the report and to obtain 
clarification from the Research Institute for Fragrance Materials (RIFM) on the functions of some of the ingredients. These ingredients 
were presented in a single safety assessment report addressing ingredients from all of the citrus plant species currently reported to be 
used in cosmetics in the International Cosmetic Ingredient Dictionary and Handbook. The Panel felt revising this report into smaller 
subgroups would be a manageable and meaningful alternative approach to assessing the safety of these ingredients. 

The Panel recommended that CIR sort the ingredients by the plant parts from which they are derived, starting with the parts reported 
to have the greatest number of uses in the FDA’s VCRP. For example, citrus limon (lemon) peel oil has the most reported uses, so the 
first assessment reviewed by the Panel will focus on all citrus-derived peel oils. If this approach works well, or if most, if not all, of 
the peel oil ingredients are used solely as fragrance ingredients (which are reviewed by RIFM), then the next ingredient group to be 
reviewed will be citrus-derived fruit extracts, because citrus limon (lemon) fruit extract has the second greatest number of overall 
reported uses. 

Methylisothiazolinone 

The Panel tabled their discussion on methylisothiazolinone (MI) to allow a QRA to be performed using corrected EC3 (i.e., the 
effective concentrations of the test substance required to produce a three-fold increase in the stimulation index compared to vehicle-
treated controls) from a local lymph node assay (LLNA) that the Panel had previously considered when this ingredient was reviewed 
in 2008. While QRA may be available in the near future from Cosmetics Europe, the Panel strongly recommended that a QRA be 
performed in the United States in a timely manner to ensure that the Panel can evaluate this ingredient at the June 2014 meeting. 

2015 Priorities 

The draft of the 2015 Priority list was given to the Panel. There are 22 reports on the list, however it is likely that not all of those listed 
will be chosen for work in 2015. 

• yeast extract – 583 uses 
• polysilicone-2 – 515 uses 
• sea salt – 498 uses 
• phosphoric acid – 443 uses 
• dicalcium phosphate – 353 uses 
• magnesium carbonate – 429 uses 
• tridecyl trimellitate – 426 uses 
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• stearalkonium bentonite – 403 uses 
• HDI/trimethylol hexyllactone crosspolymer – 388 uses 
• ammonium acryloyldimethyltaurate/VP copolymer – 383 uses 
• hydroxyethyl acrylate/sodium acryloyldimethyl taurate copolymer – 383 uses 
• panthenyl ethyl ether – 375 uses 
• adipic acid/neopentyl glycol/trimellitic anhydride copolymer – 367 uses 
• tetrahexyldecyl ascorbate – 365 uses 
• polyglyceryl-3 diisostearate – 358 uses 
• 2-oleamido-1,3-octadecanediol – 352 uses 
• etidronic acid – 345 uses 
• helianthus annuus (sunflower) seed extract – 344 uses 
• rosa canina fruit extract – 343 uses 
• sodium methyl cocoyl taurate – 335 uses 
• glycine soja (soybean) protein [recited in the VCRP as: glycine max (soybean) protein] – 329 uses 
• tetradecene – 327 uses 

 
The list is based on use data from FDA’s VCRP, received from FDA in March 2014. These 2015 CIR priorities are based on those 
ingredients listed in the 2014 VCRP database that have not been reviewed by CIR and have the largest number of uses. Some 
ingredients are excluded from review by the CIR, as discussed in the CIR Procedures. This list only names the lead ingredients. 
Families of ingredients may be reviewed, as appropriate. Interested parties are invited to comment on the ingredients listed, including 
comments on the ingredients that might be included in each ingredient family. Proposed ingredient families may be found, starting at 
page 50, at the following url http://www.cir-safety.org/sites/default/files/w2-online.pdf 

CIR plans to finalize the proposed 2015 priority list at the June meeting. 

Distributed for Comment Only -- Do Not Cite or Quote

http://www.cir-safety.org/sites/default/files/w2-online.pdf


1 
 

  

                                                                                                        Commitment & Credibility since 1976 

 
Memorandum 

 
 
To:  CIR Expert Panel Members and Liaisons 
From:  Monice M. Fiume   MMF 
    Assistant Director/Senior Scientific Analyst 
Date:  May 16, 2014 
Subject:  Review of selected Boilerplate and Guidance Language Documents 
 
 
At the request of the Panel, the CIR staff has prepared boilerplate and guidance language documents for Panel 
review.   The CIR staff identified six documents as top priority for review this year: 
 

1. Contaminants, Residues, and Impurities 
2. Formaldehyde Releasers 
3. Hair Dye Epidemiology 
4. Infant Skin 
5. Read-Across Data 
6. Report Format 

 
 
You will notice that these documents are referred to as “boilerplate and guidance language” documents, as 
opposed to simply boilerplates.  This is because some of the language is standard, i.e., boilerplate, and other 
language is intended to be used for preparing the framework of the text, i.e., guidance language.  For example, 
the language used in the Discussion of the report often provides “guidance” for developing the customized text 
in each assessment, while the language used in the conclusion is often “boilerplate”. 
 
The Panel should take the opportunity to review these boilerplate and guidance language documents and update 
them as they see fit, if needed.  Please note that there are separate reports on hair dye epidemiology and infant 
skin that accompanies this review. 
 
Contaminants , Residues, and Impurities 
This boilerplate and guidance document addresses:  aflatoxin; benzene, 1,4-dioxane, and ethylene oxide; 
botanical constituents; diethanolamine; pesticides and heavy metals; residual monomer; and solvents in 
polymers.  The language may apply to the Abstract, Impurities section, Discussion, and/or Conclusion, 
depending on the topic. 
 
 
Formaldehyde Releasers and Formaldehyde as an Impurity 
A draft boilerplate guidance document is proposed by the CIR staff for use when formaldehyde can be present 
as an impurity, or for when an ingredient can be a formaldehyde-releaser.  While it is almost certainly an over 
estimate of exposure to assume 100% release of formaldehyde from a true formaldehyde releaser, this 
assumption is a safe starting point for each ingredient, that leaves the onus on those who would argue for a 
smaller maximum percentage of release to provide clear and convincing evidence to that point. 
 
In 2013, the Panel concluded that formaldehyde and methylene glycol are safe for use in cosmetics when 
formulated to ensure use at the minimal effective concentration, but in no case should the formalin† 
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concentration exceed 0.2% (w/w), which would be 0.074% (w/w) calculated as formaldehyde or 0.118% (w/w) 
calculated as methylene glycol. Additionally, formaldehyde and methylene glycol are safe in the present 
practices of use and concentration in nail hardening products. However, formaldehyde and methylene glycol are 
unsafe in the present practices of use and concentration in hair smoothing products (a.k.a. hair straightening 
products). 
 
†Formalin is an aqueous solution wherein formaldehyde (gas) has been added to water to a saturation point, 
which is typically 37% formaldehyde (w/w). Because of the equilibrium between formaldehyde and methylene 
glycol in aqueous solution, formalin is composed of both formaldehyde and methylene glycol. 
 
The language applies to the Discussion and Conclusion. 
 
 
Hair Dye Epidemiology 
With regard to the hair dye epidemiology boilerplate document, the changes that have been made to the 
Summary and Discussion boilerplate are indicated in red and underscored.  Industry may present on hair dyes at 
the September meeting; if there are any specific questions you have, please make the Council aware of those 
questions at this meeting. 
 
The background document is being presented as a separate document. 
 
 
Infant Skin 
Please note in the infant skin boilerplate, the language for this boilerplate and guidance language document is 
based on the draft Discussion and Conclusions section of the Infant Skin Resource Document, which the Panel 
will address at this meeting as a separate submission.  This draft paragraph is presented here primarily to serve 
as a discussion point for the Panel at this meeting.  The Panel should decide whether the draft is sufficient to 
serve as a “boilerplate” or otherwise as a guide to use for the development of the Discussion sections in safety 
assessments, as needed, or revise or replace the paragraph based on a final Discussion and Conclusions section 
of the Infant Skin Resource Document. 
 
 
Read-Across Data 
Often times there are not available on every ingredient included in the report, especially when the report 
includes a large family of ingredients.  This guidance language should be included in every report family for 
which safety data are not available for each ingredient.  The Panel needs to develop the rationale for use in the 
Discussion as to why read-across is appropriate; sometimes it is due to structural similarity, others due to 
functional similarity.  Likewise, there are times when read-across is not appropriate.  Often times, this is true for 
botanicals. If this is the case, this point should be addressed in the Discussion. 
 
The language applies to the Abstract, Discussion and Conclusion. 
 
 
Report Format 
Please be aware that there are many aspects to “Report Format.”  At this meeting, standardization is the matter 
being considered.  But in the future, you may be asked to discuss the types of data that are/are not relevant to the 
safety of these ingredients as cosmetics. 
 
For the purposes of this meeting, you are asked to review the format of the Abstract; Conclusion; re-review 
language; title page; report outline; and use table format. 
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Contaminants, Residues, Impurities 
updated 6/2014 
Aflatoxin 
Boilerplate  and Guidance Language 
Discussion 
(boilerplate) 

Aflatoxins are potent carcinogens and are naturally occurring mycotoxins produced by Asperigillus flavus 
and A. parasiticus.  While aflatoxin has been detected in [relevant information from the report], the Panel 
believes that aflatoxin should not be present in [ingredients] that are derived from [plant name]; the Panel 
adopted the USDA designation of  ≤ 15 ppb as corresponding to “negative” aflatoxin content. 
Example:  see Capsaicin report 

Benzene, 1,4-Dioxane and/or Ethylene Oxide 
Boilerplate and Guidance Language 
Impurities 
(boilerplate) 

specific to PEG-containing ingredients 
PEGs are the condensation products of ethylene oxide and water, with the chain length controlled by 
number of moles of ethylene oxide that are polymerized.  PEGs may contain trace amounts of 1,4-
dioxane, a by-product of ethoxylation; 1,4 Dioxane is reasonably anticipated to be a human carcinogen 
(IARC, 1999).  The FDA has been periodically monitoring the levels of 1,4-dioxane in cosmetic products, 
and the cosmetic industry reported that it is aware that 1,4-dioxane may be an impurity in PEGs and, thus, 
uses additional purification steps to remove it from the ingredient before blending into cosmetic formula-
tions (Elder 1983; FDA 2007). 
Example:  see PEGylated Oils 
for ingredients that contain ethylene oxide, 1,4-dioxane, and/or benzene 
[Ingredient] may contain [state amount, if known] of [as appropriate:  ethylene oxide/1,4-
dioxane/benzene].  [as appropriate: Ethylene oxide (IARC 2012)/benzene (IARC 2012)] is/are carcino-
genic to humans, and [1,4-dioxane (IARC 1999)] is reasonably anticipated to be a human carcinogen.  The 
cosmetic industry should remove this impurity/these impurities from [ingredient] before blending [ingre-
dient] into cosmetic formulations. 

Discussion 
(boilerplate) 

specific to PEG-containing ingredients  
The Panel expressed concern regarding the possible presence of ethylene oxide and trace amounts of 1,4-
dioxane as impurities in any cosmetic ingredient containing a PEG moiety. They stressed that the cosmet-
ic industry should continue to use the necessary purification procedures to remove these impurities from 
the ingredient before blending it into cosmetic formulations. 
for ingredients that contain ethylene oxide, 1,4-dioxane, and/or benzene  
The Panel expressed concern regarding the possible presence of [ethylene oxide/1,4-dioxane/benzene] as 
an impurity/impurities. The Panel stressed that the cosmetic industry should continue to use the necessary 
purification procedures to remove these impurities from the ingredient before blending it into cosmetic 
formulations. 
if amounts of ethylene oxide or 1,4-dioxane need to be addressed specifically  
[Ingredient] can contain up to [x] ppm ethylene oxide and up to [x] ppm 1,4-dioxane (both are carcinogen-
ic).   However, the Panel was not concerned about the toxicity of ethylene oxide in cosmetics containing 
[ingredient] given that use of products containing [ingredient] only in excessive amounts could yield an 
average exposure of 0.1 mg ethylene oxide/day, which is the level of exposure established (using chronic 
toxicity and carcinogenicity data) by the International Organization for Standardization (ISO) as the aver-
age residue limit for patient exposure to ethylene oxide (30 days to life) from medical devices.  Although 
the ISO limitation was mentioned in the CIR report discussion on lower molecular weight [ingredient], it 
does not appear in the report conclusion because the Panel recognized that it is very unlikely that use of a 
cosmetic product could result in this level of exposure (0.1 mg /day) to ethylene oxide.  The latter part of 
the preceding statement would also be true in terms of exposure to 1,4-dioxane (ethylene oxide polymeri-
zation product) and polycyclic aromatic compounds, which are also known to be carcinogenic. 
Example:  see Nonoxynols 

Botanical Constituents 
Boilerplate and Guidance Language 
Abstract (boil-
erplate) 

Because final product formulations may contain multiple botanicals, each containing similar constituents 
of concern, formulators are advised to be aware of these constituents and to avoid reaching levels that may 
be hazardous to consumers.  Industry should use good manufacturing practices to limit impurities that 
could be present in botanical ingredients. 
Example:  see Anthemis noblis 

Discussion 
(guidance) 

The Panel did note that because botanical ingredients, derived from natural plant sources, are complex 
mixtures, there is concern that multiple botanical ingredients may each contribute to the final concentra-
tion of a single constituent.  Therefore, when formulating products, manufacturers should avoid reaching 
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levels in final formulation of plant constituents that may cause sensitization or other adverse effects.  
[Provide list of specific concerns and specific constituents that attribute to those concerns]. 
Example:  see Anthemis noblis 

Diethanolamine 
Boilerplate and Guidance Language 
Discussion 
(boilerplate) 

The Panel was concerned with levels of free diethanolamine that could be present as an impurity in [in-
gredient].  The Panel stated that the amount of free diethanolamine available in [ingredient] must be lim-
ited to the present practices of use and concentration considered safe for diethanolamine itself.  
[ALSO, see nitrosamine boilerplate.] 
Example:  see Triethanolamine  

Conclusion 
(boilerplate) 

The CIR Expert Panel concluded that [ingredient] is safe in the present practices of use and concentration 
described in this safety assessment when the levels of free diethanolamine do not exceed the present prac-
tices of use and concentration of diethanolamine itself. These ingredients should not be used in cosmetic 
products in which N-nitroso compounds can be formed. 
Example:  see Triethanolamine 

Pesticide and Heavy Metal Limits 
Boilerplate and Guidance Language 
Discussion 
(boilerplate) 

The Panel expressed concern regarding pesticide residues and heavy metals that may be present in botani-
cal ingredients.  The Panel stressed that the cosmetics industry should continue to use current good manu-
facturing practices (cGMPs) to limit these impurities in the ingredient before blending into cosmetic for-
mulation. 

Background 
 Previously, the CIR Expert Panel had specified limits:  

• The CIR Expert Panel expressed concern about toxic metal residues that may be present in (in-
gredient name) and advised industry that this ingredient should not contain more than: 3 mg/kg 
of arsenic (as As), 1 ppm mercury (as Hg), and 0.1 mg/kg of lead (as Pb).  

• In its safety assessment of Acid Violet 43 (Andersen 2001a), the CIR Expert Panel adopted limi-
tations established by the Food and Drug Administration for certification of Ext. D & C No. 2 as 
a color additive (FDA 1976).  In its safety assessment of the Lard Glycerides group of ingredi-
ents (Andersen 2001b), the CIR Expert Panel adopted the Food Chemicals Codex limit for lead 
in unhydrogenated lard (National Academy of Sciences 1996). 

• The Panel recognizes that these limits were developed for uses other than cosmetics, but consid-
ers that such limits would assure that any cosmetic product with these ingredients can be used 
safely. 

• In 2001, the Environmental Protection Agency established a limit of 10 ppb for arsenic in drink-
ing water (40 CFR 141.6).  The CIR Expert Panel considered this EPA determination as it might 
relate to cosmetics such as lipsticks that may be ingested.  According to Loretz et al. (2005), the 
mean application per day of lipstick is 24 mg.  Recognizing that not all of that application would 
be ingested and that not all ingredients in a lipstick product would contain arsenic up to 3 ppm, 
the Panel determined that the daily ingestion of arsenic from lipstick would be less than that re-
ceived from the ingestion of 2 liters of drinking water per day at the 10 ppb level established by 
EPA.] 

Residual Monomer 
Boilerplate and Guidance Language 
Discussion 
(boilerplate) 

Residual monomer is not a concern 
The Panel addressed the concern of residual monomer or solvent that might be present in the polymers.  In 
most cases, taking into consideration the low amount of residual monomer in the polymers and the low 
use concentration of the polymers themselves, the Panel was not concerned that the presence of residual 
monomer would result in adverse effects. 

 Residual monomer is a concern 
The Panel addressed the concern of residual monomer that might be present in [ingredient].   The possible 
presence of residual [monomer] did cause concern for the Panel.  It is not known with certainty what 
quantity of residual [monomer] would remain during manufacture, formulation, or use.  Therefore, indus-
try must take the necessary procedures to limit [monomer] in the ingredient. 

Solvent in Polymers 
Boilerplate and Guidance Language 
Discussion 
(Guidance) 

The Panel addressed the concern of residual monomer or solvent that might be present in [ingredient].  In 
most cases, taking into consideration the low amount of residual monomer in [ingredient] and the low use 
concentration of [ingredient] itself, the Panel was not concerned that the presence of residual monomer 
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would result in adverse effects.  However, the use of [solvent name] as a solvent is an exception and did 
cause concern.  It cannot be predicted with certainty what quantity of [solvent] would be volatilized/ 
leached from [ingredient] during manufacture, formulation, or use.  While some [solvent] is inevitably 
volatilized during manufacture, some may be trapped in the polymer matrix and may leach out during 
formulation and use, but there is no way of knowing how much (or if any) [solvent] would leach out with-
out appropriate data from a representative product formulation. 
Example:  See Crosslinked Alkyl Acrylates report 
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Formaldehyde Releasers and Formaldehyde as an Impurity 
updated 6/2014 
Boilerplate and Guidance Language 
Discussion 
(Guidance) 

if the formaldehyde level is less than the limit established by the Panel 
According to [information cited in the report], this ingredient may contain formaldehyde at a maximum 
level of [x%]. The Panel noted that this level is less than the 0.074% formaldehyde limit established by the 
Panel in its final safety assessment on this ingredient, and is well below the threshold for any toxicological 
concerns relating to this chemical. [If applicable:  Furthermore, the effective formaldehyde concentration 
yielded by [ingredient] in formulation would be even lower, considering that this ingredient is being used 
at concentrations up to [x%] in leave-on products and at concentrations up to [x%] in rinse-off products. 
At the maximum use concentration of [x%], the formaldehyde concentration would be no more than 
[x%].]  (IF the ingredient may be aerosolized: Additionally, where aerosolization is intended by use “it 
could not be concluded … that formaldehyde is safe in cosmetic products intended to be aerosolized.”  
Since the potential exists for formaldehyde to be released from [ingredient], the Panel considers it inap-
propriate to use [ingredient] in aerosolized products.”)]   
 
Accordingly, formaldehyde released, or present as an impurity, should neither exceed these concentrations 
in final product formulations nor should ingredients that release or contain formaldehyde be used in cer-
tain product types, such as hair smoothing products or those products intended to be aerosolized.  This, of 
course, is in addition to any safety limitation(s) presented by the ingredient(s) under investigation. 
if the formaldehyde level in the ingredient, but not in formulation, would be more than the limit 
established by the Panel 
According to [information cited in the report], this ingredient may contain formaldehyde at a maximum 
level of [x%]. The Panel noted that this level is greater than the 0.074% formaldehyde limit established by 
the Panel in its final safety assessment on this ingredient.  However, based on the reported concentration 
of use of this ingredient in formulation, the effective formaldehyde concentration yielded by [ingredient] 
in formulation would be lower than the 0.074% formaldehyde limit, considering that this ingredient is 
being used at concentrations up to [x%] in leave-on products and at concentrations up to [x%] in rinse-off 
products; at the maximum use concentration of [x%], the formaldehyde concentration would be no more 
than [x%].]  [IF the ingredient may be aerosolized: Additionally, where aerosolization is intended by use 
“it could not be concluded … that formaldehyde is safe in cosmetic products intended to be aerosolized.”  
Since the potential exists for formaldehyde to be released from [ingredient], the Panel considers it inap-
propriate to use [ingredient] in aerosolized products.”)]   
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Accordingly, formaldehyde released, or present as an impurity, should neither exceed these concentrations 
in final product formulations nor should ingredients that release or contain formaldehyde be used in cer-
tain product types, such as hair smoothing products or those products intended to be aerosolized.  This, of 
course, is in addition to any safety limitation(s) presented by the ingredient(s) under investigation. 
if the formaldehyde level in the ingredient and in formulation would be more than the limit estab-
lished by the Panel 
According to [information cited in the report], this ingredient may contain formaldehyde at a maximum 
level of [x%]. The Panel noted that this level is greater than the 0.074% formaldehyde limit established by 
the Panel in its final safety assessment on this ingredient.  Additionally, based on the reported concentra-
tion of use of this ingredient in formulation, the effective formaldehyde concentration yielded by [ingredi-
ent] in formulation would be greater than the 0.074% formaldehyde limit, considering that this ingredient 
is being used at concentrations up to [x%] in leave-on products and at concentrations up to [x%] in rinse-
off products; at the maximum use concentration of [x%], the formaldehyde concentration would be no 
more than [x%].]  [IF the ingredient may be aerosolized: Furthermore, where aerosolization is intended 
by use “it could not be concluded … that formaldehyde is safe in cosmetic products intended to be aeroso-
lized.”  Since the potential exists for formaldehyde to be released from [ingredient], the Panel considers it 
inappropriate to use [ingredient] in aerosolized products.”)]   
 
Accordingly, [ingredient] is limited to a maximum concentration of use of [maximum concentration in 
formulation that would not exceed the 0.074% limit] so that the formaldehyde released, or present as an 
impurity, would not exceed these maximum concentration of 0.074% formaldehyde in final product for-
mulations.  Also, ingredients that release or contain formaldehyde should not be used in certain product 
types, such as hair smoothing products or those products intended to be aerosolized.  This, of course, is in 
addition to any safety limitation(s) presented by the ingredient(s) under investigation. 

Conclusion 
(Boilerplate) 

The CIR Expert Panel concluded [ingredient] is safe in the present practices of use and concentration de-
scribed in this safety assessment when formulations containing [ingredient] are formulated to ensure that 
concentrations of free formaldehyde not exceed 0.074%. It cannot be concluded that [ingredient] is safe 
for use in cosmetic products intended to be aerosolized. 

Background 
 Formaldehyde can function in cosmetics as a cosmetic biocide, denaturant, and preservative (Nikitakis 

and Breslawec, 2014).  In 2013, the Panel published a report with the conclusion that formaldehyde and 
methylene glycol are safe for use in cosmetics when formulated to ensure use at the minimal effective 
concentration, but in no case should the formalin† concentration exceed 0.2% (w/w), which would be 
0.074% (w/w) calculated as formaldehyde or 0.118% (w/w) calculated as methylene glycol (Boyer et al., 
2013).  Additionally, formaldehyde and methylene glycol are safe in the present practices of use and con-
centration in nail hardening products. However, formaldehyde and methylene glycol are unsafe in the pre-
sent practices of use and concentration in hair smoothing products (a.k.a. hair straightening products). 
†Formalin is an aqueous solution wherein formaldehyde (gas) has been added to water to a saturation 
point, which is typically 37% formaldehyde (w/w). Because of the equilibrium between formaldehyde and 
methylene glycol in aqueous solution, formalin is composed of both formaldehyde and methylene glycol. 
 
According to the EU Biocidal Products, Directive, formaldehyde releasing biocides or formaldehyde re-
leasers or formaldehyde donators are biocides, which are intended to release formaldehyde under specific 
use conditions.3 The biocidal activity of formaldehyde releasers can be, but is not solely, based on the 
released formaldehyde. Formaldehyde in a formaldehyde releaser is chemically and not physically bound, 
i.e. covalently bound to a carrier molecule. During the production process of a formaldehyde releaser, 
formaldehyde as an electrophilic substance reacts mainly with nucleophilic substances like amides, 
amines and alcohols to form methylol or methylene groups. The formaldehyde is then covalently bound to 
the nitrogen or oxygen atom of the molecule. Formaldehyde releasers when used in aqueous systems may 
release formaldehyde under specific conditions into the aqueous phase to form an equilibrium with the 
formaldehyde releaser or to be fragmented completely into the carrier molecule and formaldehyde. This 
reaction is significantly dependent on the structure of the chemical compound. 
-from ANNEX 1, CEFIC Information on Formaldehyde Releasing Biocides in the context of the EU Bio-
cidal Products Directive (98/8/EC) 
 
Whether an ingredient is a true formaldehyde releaser, or simply contains formaldehyde as an impurity, 
the recommendation on use is the same: limit exposure of formaldehyde in the same manner as in the cur-
rent Formaldehyde and Methylene Glycol Final Report.  Specifically, the limitations outlined in the con-
clusion of that report should apply.  While it is almost certainly an over estimate of exposure to assume 
100% release of formaldehyde from a true formaldehyde releaser, this assumption is a safe starting point 
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for each ingredient, that leaves the onus on those who would argue for a smaller maximum percentage of 
release to provide clear and convincing evidence to that point.   
 
Additionally, where aerosolization is intended by use “it could not be concluded … that formaldehyde is 
safe in cosmetic products intended to be aerosolized. Since the potential exists for formaldehyde to be 
released from [this ingredient], the Panel considers it inappropriate to use [this ingredient] in aerosolized 
products.” 
 
Accordingly, formaldehyde released, or present as an impurity, should neither exceed these concentrations 
in final product formulations nor should ingredients that release or contain formaldehyde be used in cer-
tain product types, such as hair smoothing products or those products intended to be aerosolized.  This, of 
course, is in addition to any safety limitation(s) presented by the ingredient(s) under investigation. 

 Language Previously Used: 
The formaldehyde-releaser boiler plate has been used several times throughout the years, and the language 
has varied.  Examples of some of that language are: 
 

 Diazolidinyl Urea: The Expert Panel noted that Diazolidinyl Urea is a formaldehyde releaser. The Panel 
has previously concluded that the use of formaldehyde in cosmetic products is safe to the great majority of 
consumers. However, due to skin sensitivity of some individuals to formaldehyde it should be used at the 
minimum effective concentration (not to exceed 0.2 percent). There is no indication that the use of Diazol-
idinyl Urea as used in cosmetic products would release formaldehyde at concentrations which would ex-
ceed the limits recommended for formaldehyde. The Panel noted that the results of tests with Diazolidinyl 
Urea, at low concentrations, were indicative of a potential for sensitization. 
 

 DMDM Hydantoin: Formaldehyde in cosmetic products is safe to the great majority of consumers. The 
Panel believes that because of skin sensitivity of some individuals to this agent, the formulation and man-
ufacture of a cosmetic product should be such as to ensure use at the minimal effective concentration of 
formaldehyde, not to exceed 0.2 percent measured as free formaldehyde. It cannot be concluded that for-
maldehyde is safe in cosmetic products intended to be aerosolized. Use of DMDM Hydantoin at its cur-
rent concentration of use in cosmetic products would not expose the consumer to levels of formaldehyde 
above the limit previously stated. 
 

 Methenamine: The CIR Expert Panel based their conclusion for Methenamine, in part, on the fact that 
Methenamine decomposes to ammonia and formaldehyde. Formaldehyde was previously reviewed by 
CIR (Elder, 1984) and it was concluded by the Panel that the maximum concentration of formaldehyde 
considered safe for cosmetic use was 0.2%. Methenamine was approved for cosmetic use at a concentra-
tion not to exceed 0.16% so that the released formaldehyde concentration would not exceed 0.2% in for-
mulation. An additional restriction on Methenamine is that it should not be used in products intended to be 
aerosolized since it was not concluded that formaldehyde is safe in aerosolized products. 
 

 Polyoxymethylene Urea: The Panel was concerned about the release of formaldehyde from Polyox-
ymethylene Urea. In their review of formaldehyde in 1984, the Panel determined that formaldehyde is an 
irritant at low concentrations, especially to the eyes and respiratory tract. Under experimental conditions it 
was teratogenic, mutagenic, and induced neoplasms. The Panel concluded in 1984 that the formulation 
and manufacture of cosmetic products should be such as to ensure use at the minimal effective concentra-
tion of formaldehyde, not to exceed 0.2% measured as free formaldehyde. That limitation was considered 
appropriate for Polyoxymethylene Urea as well. It could not be concluded in 1984 that formaldehyde is 
safe in cosmetic products intended to be aerosolized. Since the potential exists for formaldehyde to be 
released from Polyoxymethylene Urea, the Panel considers it inappropriate to use Polyoxymethylene Urea 
in aerosolized products. 
 
CONCLUSION:  On the basis of the animal, clinical, and use data presented in this report, the CIR Expert 
Panel concludes that Polyoxymethylene Urea is safe for use as a cosmetic ingredient. Cosmetics contain-
ing Polyoxymethylene Urea should be formulated to ensure that concentrations of free formaldehyde not 
exceed 0.2%. It cannot be concluded that Polyoxymethylene Urea is safe for use in cosmetic products 
intended to be aerosolized. 
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 Disodium Laureth Sulfosuccinate (not a true formaldehyde releaser, but may contain it as an impuri-
ty):  According to an MSDS on disodium laureth sulfosuccinate, this chemical may contain formaldehyde 
at a maximum level of 0.056%. The Panel noted that this level is less than the 0.076% formaldehyde limit 
established by the Panel in its final safety assessment on this ingredient, and is well below the threshold 
for any toxicological concerns relating to this chemical. Furthermore, the effective formaldehyde concen-
tration yielded by disodium laureth sulfosuccinate in formulation would be even lower, considering that 
this ingredient is being used at concentrations up to 10% in rinse-off products and at concentrations up to 
2% in leave-on products. At the maximum use concentration of 10%, the formaldehyde concentration 
would be no more than 0.006%. 
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Hair Dye Epidemiology 
updated 6/2014 
Boilerplate and Guidance Language 
Epidemiology 
(boilerplate) 

Hair dyes may be broadly grouped into oxidative (permanent) and direct (semi-permanent) hair dyes.  The 
oxidative dyes consist of precursors mixed with developers to produce color, while direct hair dyes are a 
preformed color.  [INSERT INGREDIENT] is a/n [OXIDATIVE/DIRECT] hair dye ingredient.  While 
the safety of individual hair dye ingredients are not addressed in epidemiology studies that seek to deter-
mine links,  if any, between hair dye use and disease, such studies do provide broad information. 
 
The CIR Expert Panel noted the conclusions of these reviews, including that personal use of hair colorants 
cannot be evaluated as to its carcinogenicity and that occupation as a hairdresser or barber entails expo-
sures that are probably carcinogenic (IARC, 1993), insufficient evidence exists to support a causal associ-
ation between personal hair dye use and a variety of tumors and cancers such as acute leukemia, bladder 
cancer, multiple myeloma, and non-Hodgkin’s lymphoma (Rollison et al. 2006),  and the epidemiological 
evidence for personal use of hair colorants is inadequate and is not classifiable as to its carcinogenicity to 
humans (Baan et al. 2008). 
 

Summary 
(Boilerplate) 

Currently available epidemiology studies provided insufficient evidence to support a causal association 
between personal hair dye use and a variety of tumors and cancers. A summary of the available hair dye 
epidemiology data is available at http://www.cir-safety.org/findings.shtml  
 
(Previously:  The most recent comprehensive review of available epidemiology studies concluded that 
there is insufficient evidence to support a causal association between personal hair dye use and a variety 
of tumors and cancers.  A summary of the available hair dye epidemiology data is presented at 
http://www.cir-safety.org/findings.shtml.) 

Discussion 
(Boilerplate) 

In considering hair dye epidemiology data, the CIR Expert Panel concluded that the available epidemiolo-
gy studies are insufficient determined that the available epidemiology do not provide a sufficient basis to 
conclude there is a causal relationship between hair dye use and cancer and other endpoints, based on lack 
of strength of the associations and inconsistency of findings.  The CIR Expert Panel also noted that there 
was no consistent pattern of NAT1, NAT2, GSTM1, and GSTT1 genotype/phenotype influence on hair 
dye epidemiology findings. 
 
The Panel stated that personal use of direct hair dyes, while not the focus in all investigations, does not 
appear to be associated with adverse events as reported in epidemiology studies.  However, direct hair 
dyes represent a diverse group of chemicals, and the determination of safety may depend on other safety 
test data for these substances. 

Background 
 See separate document 
REFERENCE
S 

Baan R, Straif K, Secretan B, and et al. Carcinogenicity of some aromatic amines, organic dyes, and 
related exposures. Lancet Oncology.  2008;9(4):322-323.  

Chang CM, Schroeder JC, Olshan AF, Dunphy CH, Huang WY, Baric RS, Conway K, Cerhan JR, Lynch 
CF, Rothman N, Cantor KP, and Blair A. A case-control study of tobacco use and other 
non-occupational risk factors for lymphoma subtypes defined by t(14; 18) translocations 

Distributed for Comment Only -- Do Not Cite or Quote

http://www.cir-safety.org/findings.shtml
http://www.cir-safety.org/findings.shtml


and bcl-2 expression. Cancer Causes.Control.  2010;21(7):1147-1154.  

Gago-Dominguez M and et al. Permanent hair dyes and bladder cancer: risk modification by cytochrome 
P4501 A2 and N-acetyltransferases 1 and 2. Carcinogenesis.  2003;24(3):483-489.  

International Agency for Research on Cancer (IARC). IARC Monographs on the evaluation of 
carcinogenic risks to humans. Occupational exposures of hairdressers and barbers and 
personal use of hair colourants; some hair dyes, cosmetic colourants, industrial dyestuffs 
and aromatic amines. IARC Monogr Eval Carcinog Risks Hum.  1993;57(1):43-118.  

International Agency for Research on Cancer (IARC). IARC monographs on the evaluation of 
carcinogenic risks to humans. Occupational exposures of hairdressers and barbers and 
personal use of hair colourants; some hair dyes, cosmetic colourants, industrial dyestuffs 
and aromatic amines. IARC Monogr Eval Carcinog Risks Hum.  2010;99(1):499-646.  

Kogevinas M, Fernandez F, Garcia-Closas N, and et al. Hair dye use is not associated with risk for 
bladder cancer: Evidence from a case-control study in Spain. Eur J Cancer.  
2006;42(10):1448-1454.  

Koutros S, Silverman DT, Baris D, Zahm SH, Morton LM, Colt JS, Hein DW, Moore LE, Johnson A, 
Schwenn M, Cherala S, Schned A, Doll MA., Rothman N, and Karagas MR. Hair dye 
use and risk of bladder cancer in the New England bladder cancer study. Int.J Cancer.  
12-15-2011;129(12):2894-2904.  

Lv L, Lin G, Gao X, Wu C, Dai J, Yang Y, Zou H, Sun H, Gu M, Chen X, Fu H, and Bao L. Case-control 
study of risk factors of myelodysplastic syndromes according to World Health 
Organization classification in a Chinese population. Am.J Hematol.  2011;86(2):163-
169.  

Morton LM, Bernstein L, Wang SS, and et al. Hair dye use, genetic variation in N-acetyltransferase 1 
(NAT1) and 2 (NAT2), and risk of non-Hodgkin lymphoma. Carcinogenesis.  
2007;28(8):1759-1764.  

Rollison DE, Helzlsouer KJ, and Pinney SM. Personal Hair Dye Use and Cancer: A Systematic Literature 
Review and Evaluation of Exposure Assessment in Studies Published Since 1992. J 
Toxicol Environ Health Part B.  2006;9(5):413-439.  

Ros MM, Gago-Dominguez M, Aben KK, Bueno-de-Mesquita HB, Kampman E, Vermeulen SH, and 
Kiemeney LA. Personal hair dye use and the risk of bladder cancer: a case-control study 
from The Netherlands. Cancer Causes.Control.  2012;23(7):1139-1148.  

Shakhssalim N, Hosseini SY, Basiri A, Eshrati B, Mazaheri M, and Soleimanirahbar A. Prominent 
bladder cancer risk factors in Iran. Asian Pac.J Cancer Prev.  2010;11(3):601-606.  

Shao C, Qi ZY, Hui GZ, and Wang Z. Personal hair dyes use and risk of glioma: a meta-analysis. Int.J 
Clin.Exp.Med.  2013;6(9):757-765.  

Wong O, Harris F, Wang Y, and Fu H. A hospital-based case-control study of non-Hodgkin lymphoid 
neoplasms in Shanghai: analysis of personal characteristics, lifestyle, and environmental 
risk factors by subtypes of the WHO classification. J Occup.Environ.Med.  
2010;52(1):39-53.  

Wong O, Harris F, Yiying W, and Hua F. A hospital-based case-control study of acute myeloid leukemia 
in Shanghai: analysis of personal characteristics, lifestyle and environmental risk factors 
by subtypes of the WHO classification. Regul.Toxicol.Pharmacol.  2009;55(3):340-352.  

Zhang Y, Holford TR, Leaderer B, Boyle P, and et al. Hair-coloring product use and risk of non-
Hodgkin's lymphoma: a population-based case-control study in Connecticut. Am J 
Epidemiol.  2004;159(2):148-154.  

Zhang Y, Hughes KJ, Zahm SH, Zhang Y, Holford TR, Dai L, Bai Y, Han X, Qin Q, Lan Q, Rothman N, 

Distributed for Comment Only -- Do Not Cite or Quote



Zhu Y, Leaderer B, and Zheng T. Genetic variations in xenobiotic metabolic pathway 
genes, personal hair dye use, and risk of non-Hodgkin lymphoma. Am.J Epidemiol.  11-
15-2009;170(10):1222-1230. 

Infant Skin 
(developed 6/2014) 
Boilerplate and Guidance Language 
Discussion 
(Boilerplate) 

The potential dermal penetration and systemic absorption of topically-applied cosmetic ingredients 
in normal, full-term neonates and infants is governed by two major factors, including the develop-
ment of the stratum corneum (SC) as a diffusion barrier, and the development of biotransfor-
mation-enzyme systems in the skin.  The CIR Expert Panel concluded that the SC provides an ef-
fective diffusion barrier at birth or within a few days of birth.  The Panel was confident that the SC 
in normal, full-term neonates is an efficient barrier that continues to develop incrementally 
throughout childhood.  The absence of capillary loops until about 2 weeks after birth, which devel-
op only gradually until about 3 months of age, probably helps to reduce the rate of systemic ab-
sorption of ingredients that can penetrate the SC.  There is very little information on the develop-
ment of biotransformation capacities in the skin.  Should an ingredient penetrate the SC, the Panel 
noted that information that may be available on known or likely biotransformation pathways of an 
ingredient can indicate whether there is reason to be concerned about the potential metabolism and 
likely metabolites of an ingredient in the skin.  A detailed discussion and summary of the Panel’s 
position on evaluating dermal penetration and absorption of ingredients in cosmetic products on 
the skin of neonates and infants is available at http://www.cir-safety.org/cir-findings. 

Background 
 See separate document. 

 

Read-Across Data 
(updated 6/2014) 
Boilerplate and Guidance Language 
Abstract (Boil-
erplate) 

The Panel reviewed available animal and clinical data in making its determination of safety on these in-
gredients, and, where there were data gaps, similarity in [as appropriate: structure, properties, functions 
and uses] of these ingredients allowed for extrapolation of the available toxicological data to assess the 
safety of the entire group. 

Discussion 
(Guidance) 

The Expert Panel noted gaps in the safety data for some [ingredient group] in this safety assessment, but 
determined the available data can be extrapolated to assess the safety of all the ingredients included in this 
assessment because of similarity between [as appropriate:  chemical structure/properties/function/ con-
centration of use].  Specifically, [include specific information as to what the similarity is,and the rationale 
as to why it is appropriate.] 
[NOTE:  put early in discussion] 
when read-across uses previous CIR assessments 
Although the Panel noted gaps in the available safety data for [ingredients] included in this group, the 
Panel relied on the information available for [chemical] in conjunction with previous safety assessments 
of the components of [chemical]-containing ingredients.  Those data could be extrapolated to support the 
safety of these ingredients.  For example, [previously reviewed ingredient] has been found safe as used, 
and the Panel was able to extrapolate these data to support the safety of [current ingredient].  Specifically, 
[include specific information as to what the similarity is, and the rationale as to why it is appropriate.] 

Conclusion 
(Boilerplate) 

*Were ingredients in this group not in current use to be used in the future, the expectation is that they 
would be used in product categories and at concentrations comparable to others in the group.  
(include as a footnote in the conclusion for ingredients that are not in use) 

Background 
 The CIR has been able to develop families of ingredients based on structural and functional similarity.  As 

a result, there are often times when data are not available on every ingredient included in the report.  
However, due to the similarities between the ingredients, the existing data are sufficient to address the 
safety of the entire family.  This guidance language should be included in every report family for 
which safety data are not available for each ingredient.  The Panel should develop the rationale for use 
in the Discussion as to why read-across is appropriate; sometimes it is due to structural similarity, others 
due to functional similarity. 
 
Likewise, there are times when read-across is not appropriate.  Often times, this is true for botanicals. If 
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this is the case, this point should be addressed in the Discussion. 

Report Format 
updated 6/2014 
Abstract 
Boilerplate  and Guidance Language 
Guidance Safe as Used (Without restrictions) Conclusion 

• Sentence 1:  What was reviewed [NAME OF INGREDIENT OR INGREDIENT GROUP] and 
its FUNCTION. 

• Sentence 2:  The Panel reviewed relevant animal and human data related to the ingredient. 
• Sentence 3:  Optional, as needed. 
• Sentence 4:  The Panel concluded that [NAME OF INGREDIENT OR INGREDIENT GROUP] 

was/were safe as cosmetic ingredients in the practices of use and concentration of this safety as-
sessment. 

[NOTE:  The Panel may ask to discuss a specific topic in the abstract.  That discussion would comprise 
Sentence 3.  The 150 word limit still applies.] 
For Safe with Qualifications Conclusion 

• As above, but also include nature of and reason for qualification in Sentence 3. 
For Insufficient Data Conclusion 
As above, but include short statement about the nature of the insufficiencies in Sentence 3.  The report 
discussion will contain the detailed listing of data needs 
For Unsafe Conclusion 
As above, but: 

• Sentence 3 could include brief reason for unsafe decision, as stated in the conclusion. 
Sentence 4 should read: The Panel concluded that [NAME OF INGREDIENT OR INGREDIENT 
GROUP] is/are not safe under its/their intended conditions of use 
[Note:  see read-across, when appropriate] 

Conclusion 
Boilerplate  and Guidance Language 
Boilerplate Safe as Used 

The CIR Expert Panel concluded that [ingredient(s), or the following] are safe in the present practices of 
use and concentration described in this safety assessment. 

Guidance Safe with Qualifications 
The CIR Expert Panel concluded that [ingredient(s), or the following] are safe in the present practices of 
use and concentration in cosmetics described in this safety assessment when [list qualification, such as 
formulated to be non-irritating, etc]. 
Insufficient Data 
The CIR Expert Panel concluded that the available data are insufficient to make a determination that 
[LIST ALL INGREDIENTS] is/are safe under the intended conditions of use in cosmetics.  
[NOTE:  A detailed description of the data needs should be included in the discussion section of the re-
port, preferably in bulleted format.] 
Not Safe 
Based on the data included in this report, the CIR Expert Panel concluded that [ingredient(s)] is/are not 
safe for use as a cosmetic ingredient. 
[Note: the reason the ingredient(s) is not safe must be clearly explained in the Discussion.] 
Hybrid Conclusions 

• If the ingredient group includes ingredients not in current use, add following as a footnote to the 
conclusion: 

o Were ingredients in this group not in current use to be used in the future, the expectation 
is that they would be used in product categories and at concentrations comparable to 
others in this group. 

• If Panel determination is mixed, use following format: 
o The CIR Expert Panel concluded [as appropriate:  use safe/insufficient/unsafe lan-

guage]  for use in [product types], and that the available data [as appropriate:  use 
safe/insufficient/unsafe language]  for use in [product types], under the intended condi-
tions of use in cosmetics.  

• If Decision is different than a previous CIR decision, add following statement: 
o This conclusion supersedes the earlier conclusion issued by the Expert Panel in [year of 

publication of previous decision]. 
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Re-Reviews 
Boilerplate  and Guidance Language 
Introduction 
(boilerplate) 

First Paragraph – Re-Review Not Re-Opened 
In a safety assessment of (ingredient(s) in original report), the Cosmetic Ingredient Review (CIR) Expert 
Panel stated that (ingredients in original report) (is/are) safe as (then) used in cosmetic products (El-
der/Andersen _____).  The Expert Panel reviewed newly available studies since that assessment, along 
with updated information regarding product types and concentrations of use, and did not reopen this safety 
assessment.  The Panel confirmed that (insert name/names) (is/are) safe as (a) cosmetic ingredient(s) in 
the practices of use and concentration as given in Table 1. 
 
First Paragraph – Re-Review reopened to Add 
[Ingredient(s) in original report] has/have previously been reviewed by the Cosmetic Ingredient Review 
(CIR) Expert Panel.[reference] In [year], the safety assessment was published with the conclusion [origi-
nal conclusion]  The Expert Panel determined that the data supporting the safety of [original ingredients] 
can be extrapolated to support the safety of [ingredients to be added] as used in cosmetics.  Therefore, the 
following [new ingredients] are included in this assessment. 
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Cover Page 
  

Safety Assessment of [INGREDIENT(S)] 
 as Used in Cosmetics 

 
 
 
 

 

Status:   [Report Status] for Public Comment or  
[Report Status] for Panel Review 

Release Date:  [Posting Date] or [Mail Date] 
Panel Meeting Date: [Meeting Date] 
 
 
 
 
 
If announcing a report for Public Comment: 
All interested persons are provided 60 days from the above release date to comment on this safety assess-
ment and to identify additional published data that should be included or provide unpublished data which 
can be made public and included.  Information may be submitted without identifying the source or the 
trade name of the cosmetic product containing the ingredient.  All unpublished data submitted to CIR will 
be discussed in open meetings, will be available at the CIR office for review by any interested party and 
may be cited in a peer-reviewed scientific journal.  Please submit data, comments, or requests to the CIR 
Director, Dr. Lillian Gill. 
 
 
 
 
The [year] Cosmetic Ingredient Review Expert Panel members are: Chairman, Wilma F. Bergfeld, M.D., 
F.A.C.P.; Donald V. Belsito, M.D.; Ronald A. Hill, Ph.D.; Curtis D. Klaassen, Ph.D.; Daniel C. Liebler, 
Ph.D.; James G. Marks, Jr., M.D., Ronald C. Shank, Ph.D.; Thomas J. Slaga, Ph.D.; and Paul W. Snyder, 
D.V.M., Ph.D.  The CIR Director is Lillian J. Gill, D.P.A.  This safety assessment was prepared by [writ-
er, title]. 
 
 
 

© Cosmetic Ingredient Review 
1620 L Street, NW, Suite 1200 ♢ Washington, DC 20036-4702 ♢ ph 202.331.0651 ♢ fax 202.331.0088 ♢ 

cirinfo@cir-safety.org 
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Report Outline 
 1. ABSTRACT 

2. INTRODUCTION 
3. CHEMISTRY 

3.1. Definition and Structure 
3.2. Chemical and Physical Properties 
3.3. Methods of Manufacture 
3.4. Impurities 

4. USE 
4.1. Cosmetic 
4.2. Non-Cosmetic 

5. TOXICOKINETICS 
5.1. Absorption, Distribution, Metabolism, Excretion 

5.1.1. Dermal 
5.1.2. Oral 

5.2. Dermal Penetration 
5.3. Penetration Enhancement 

6. TOXICOLOGICAL STUDIES 
6.1. Single Dose (Acute) Toxicity 

6.1.1. Dermal 
6.1.2. Oral 
6.1.3. Inhalation 

6.2. Repeated Dose Toxicity 
6.2.1. Dermal 
6.2.2. Oral 
6.2.3. Inhalation 

6.3. Ocular Irritation 
7. REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
8. GENOTOXICITY 

8.1. In Vitro 
8.2. In Vivo 

9. CARCINOGENICITY 
10. DERMAL IRRITATION AND SENSITIZATION 

10.1.1. Alternative Methods 
10.1.2. Hon-Human 
10.1.3. Human 

10.2. Case Report 
11. SUMMARY 
12. DISCUSSION 
13. CONCLUSION 
14. TABLES 
15. REFERENCES 

USE TABLE METHODOLOGY 
 Use Defined by Duration/Dilution 
 VCRP Codes Duration/Dilution Type 

 Leave-On 
 1B, 1C Baby Lotions, Other Baby Products 
 3A-3D, 3F-3G Eye Makeup, except Remover 
 4A-4E Fragrance Products 
 5B, 5G, 5I Hair Sprays; Tonics; Other 
 6E Hair Color Sprays 
 7A-7I Makeup Preparations 
 8A-8E, 8G Manicuring Preparations, except Removers 
 10B, 10D Deodorants, Feminine Deodorants 
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 11A-11C Aftershave Ltn, Beard Softener, Talcum 
 12C-12G, 12I-12J Skin Care, except cleans/depil/paste masks 
 13A-13C Suntan Products 
  Rinse-Off 
 1A Baby Shampoos 
 3E Eye Makeup Remover 
 5A, 5C-5F, 5H Non-Coloring Hair Prep except hair spray/tonics 
 6A-6D, 6F-6H Hair Coloring Preps, except hair color sprays 
 8F Nail Polish and Enamel Removers 
 9A-9C Oral Hygiene 
 10A, 10C, 10E Bath Soaps, Douches, Other 
 11D-11G Preshave Ltn, Shaving Crm, Shving Soap, Other 
 12A, 12B, 12H Cleansing Prep, Depilatories, Paste Masks 
  Diluted for (Bath) Use 
 2A-2D Bath Preparations 
 Use Defined by Exposure1 
 VCRP Codes Exposure Type 
  Eye 
 3A-3G Eye Makeup Preparations 
  Incidental Ingestion 
 7E Lipstick 
 9A-9C Oral Hygiene Products 
  Incidental Inhalation-Sprays 

 4A, 4B, 4E Fragrance Preparations, except powders & sachets 
 5B, Hair Sprays 
 6E Hair Color Sprays 
  Sub-category included in Incidental Inhalation-Possible Sprays2 

 5G Hair Tonics 
 9B Mouthwash and Breath Fresheners 
 12F, 12G, 12I Moisturizers, Night Products, Skin Fresheners 
 13A-13C Suntan Preparations 
  Sub-category included in Incidental Inhalation- Spray3 and 

Sub-category included in Incidental Inhalation- Powder3 

 10D Feminine Deodorants 
 12C-12E Face and Neck, Body and Hand, Foot Powders and Sprays, 
  Incidental Inhalation – Powder 
 4C Fragrance Powders 
 7B Face Powders 
 11C Shaving Talcum 
  Sub-category included in Incidental Inhalation – Powder4 
 1B Baby Lotion, Oils, Powders, Creams 
  Dermal 
 1B,1C Baby Lotions, Other Baby Products 
 2A-2D Bath Preparations 
 3A-3E, 3G Eye Makeup Preparations, except mascara 
 4A-4E Fragrance Preparations 
 7A-7D, 7F-7I Makeup Preparations, except lipsticks 
 10A-B,10D-E Personal Cleanliness, except douches 
 11A-11G Shaving Products 
 12A-12J Skin Care Preparations 
 13A-13C Suntan Preparations 
  Deodorant (Underarm) 
 10B Deodorant (Underarm) 
 10B Spray - Deodorant (Underarm) 
  Deodorant (Underarm)2 (when not clarified if it is a spray or not) 
  Hair - Non-Coloring 
 1A Baby Shampoos 
 5A-5I Non-Coloring Hair Preparations 
  Hair - Coloring 
 6A-6I Hair Coloring Preparations 
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  Nail 
 8A-8G Manicuring Preparations 
  Mucous Membranes 
 2A-2D Bath Preparations 
 7E Lipstick 
 9A-9C Oral Hygiene Products 
 10A, 10C-10E Personal Cleanliness, except Deodorants 
  Baby Products 
 1A-1C Baby Products 
 1. 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. 
2. It is possible these products may be sprays, but it is not specified whether the reported uses are sprays. 
3. Not specified whether a powder or a spray, so this information is captured for both categories of incidental inhalation.  
4. It is possible these products may be powders, but it is not specified whether the reported uses are powders. 

Background 
 Because of the large number of ingredients that can be included in CIR reports, the CIR developed a methodology that combines 

VCRP use in categories via duration and exposure.  This summary information is provided to the Panel.  However, the ‘Cosmetic 
Use’ section should include pertinent details, including which ingredient has the highest frequency and highest concentration of use, 
and some specific product type and concentration details for products used in orally, mucous membrane exposure, baby product use, 
and inhalation. 
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Memorandum 

 
 
To:  CIR Expert Panel Members and Liaisons 
From:  Ivan J. Boyer 
    Senior Toxicologist 
Date:  May 16, 2014 
Subject:  Dermal Penetration, Absorption and Other Considerations for Neonates and Infants in Safety 

Assessments 
 
 
Below please find the current draft of the infant skin resource document.  The initial draft was presented to the 
Panel at the December 2012 meeting, which included a briefing on this topic.  Pertinent excerpts of the 
transcript are also provided below.  The current draft addresses the Panel’s comments on the initial draft, and 
preliminary comments received from Dr. Peter Elias.  It also reflects some of the comments received from the 
Personal Care Products Council (Council), which are included for your review. 
 
At the December 2012 meeting, the Panel determined that the initial draft of the infant skin report should be 
developed further as a resource for the Panel and a guide to information that the Panel considers in its safety 
assessments.  The Panel indicated that a preamble should be included to emphasize that the Panel’s purview 
encompasses cosmetic products intended for use on normal skin, and does not include the use of cosmetic 
products on preterm neonates or neonates and infants with skin conditions. The Panel also noted that the normal 
skin of full-term babies does not appear to have any deficiencies in biotransformation capacities that would 
warrant concerns that are not already addressed in safety assessments.  However, additional information 
addressing tumor promotion and carcinogenicity in neonatal test animals should be incorporated into the report.  
The current draft addresses these issues, among others the Panel discussed at the December 2012 meeting. 
 
In addition, the Panel requested input from pediatric dermatologists and experts, as well as from the Public.  In 
response, CIR staff invited Dr. Peter Elias and Dr. Mary Williams to provide brief presentations to the Panel and 
to discuss the Panel’s questions on this topic.  Dr. Elias (and possibly Dr. Williams as well) will join us by 
teleconference .  Dr. Elias is Professor in the Department of Dermatology at the University of California and 
Staff Physician at the Veterans Affairs Medical Center in San Francisco.  He is recognized internationally as an 
expert on the subject of the skin as a barrier in health and disease, and has extensive experience serving as a 
consultant to the pharmaceutical and cosmetic industries. 
 
The Panel should review the current draft to determine whether it is titled appropriately, provides adequate 
background information and discussion of the relevant issues, and accurately expresses the Panel’s thinking on 
this subject.  Dr. Elias has provided preliminary comments,, most of which have been addressed in the current 
draft.  Other comments from Dr. Elias will be addressed after the Panel has had a chance to talk with him. 
 
In addition, as mentioned above, the Council submitted extensive review comments on the current draft resource 
document.  Among the key comments include:  
 

• Lack of focus on the title subject, and inclusion of substantial amounts of irrelevant information; 
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the document should be focused on the key question:  Does the skin of healthy children have a 
similar barrier function as adult skin?  Either the scope of the document should be broadened to 
accommodate topics such as tumor promotion studies in neonatal rodents or separate documents should 
be prepared to address such topics.  In addition, the discussion of uncertainty factors should be deleted 
from the document, because it is not meant to be a risk assessment document.  

 
• Remaining information on damaged skin and the skin of neonates and infants born prematurely; 

this information detracts from the focus of the document. Also, there is no evidence that neonates have a 
greater tendency for allergic contact dermatitis than adults. 
 

• “Confused differences in toxicity with differences in dermal absorption”; Increased toxicity of some 
chemicals in children can be attributable to multiple factors other than greater skin penetration and 
absorption, including greater body-surface to body-mass ratios and exposures. The document should 
include an in-depth critical review of studies comparing measures of the barrier properties (e.g., TEWL 
measurements) of infants and adults.   

 
• Inaccuracy of the following statement: the Panel “will continue to use an additional safety factor of 10 

to interpret MOS estimates when appropriate to ensure the safety of cosmetic ingredients for neonates, 
infants and other children”; The statement suggests that the Panel sometimes uses an additional safety 
factor of 10 to account for the potentially greater sensitivity of children to exposures (i.e, in addition to 
the inter-individual safety factor of 10) in the calculation of MOSs.  Furthermore, the document does not 
explain how the application of the additional safety factor would be determined to be appropriate. 
 

In addition, the Council recommended that the document be expanded to incorporate additional types of studies 
to address the biotransformation capacities of neonates and infants, compared to adults, including: 
 

• In vitro genotoxicity studies using neonatal or adult skin to test chemicals requiring metabolic activation 
• Carcinogenic transformation studies using neonatal skin to test carcinogens requiring activation 
• Gene-expression studies on biotransformation enzymes in neonatal foreskin compared to adult skin  

 
Teams should review the Comments submitted by the Council, together with the current t draft document, to 
determine the merits of the Comments (especially the “Key Issues”) for developing the document further.  
Please consider that: 
 

• Some information on premature infant skin and damaged/diseased skin was retained in the review draft 
to provide a robust overview of the title subject as it pertains to the perinatal development of the skin.  
Similarly, information on parenteral products and drug metabolism was included in an attempt to 
address the subject of the development of biotransformation capacities adequately, based on the limited 
available scientific literature. 

 
• An in-depth, critical review of quantitative studies on the diffusion barrier properties of the skin (e.g., 

TEWL measurements) will not help address questions about the development of biotransformation 
capacities in the skin, which potentially contribute the most to the uncertainties associated with the 
current state-of-the-science on dermal absorption in neonates and infants.  In addition, please note that 
Dr. Elias thinks that biophysical barrier measurements, such as TEWL, are not relevant.   

 
• The statement in the document indicating that the Panel uses an additional safety factor of 10 “to 

interpret MOS estimates” was not meant to imply that the Panel has incorporated this additional safety 
factor in calculations of MOS estimates in the past. As a general practice in risk assessment and risk 
management efforts, the interpretation of MOS estimates follows the calculation of these estimates.  In 
addition, please note that the sentence in question has been revised in the draft Discussion and 
Conclusions section to read: “The Panel also emphasized that they will continue to interpret MoS 
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estimates, as appropriate, to ensure the safety of cosmetic ingredients for neonates, infants and other 
children.” 

 
• Some gene expression studies already incorporated into the review draft report indicate that gene 

expression results do not necessarily reflect differences in biotransformation enzyme activities.  
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125th COSMETIC INGREDIENT REVIEW EXPERT PANEL 
MEETING 

Transcript Excerpts 

MAIN SESSION (12/10/2012) 

DR. ANDERSEN:  Ivan, I'm going to let you introduce yourself. 

DR. BOYER:  I just need to get my slides up.  Alan asked me to brief you this morning -- briefly -- 
on the infant skin topic.  And I'm going to attempt to do that. 

And more precisely, the topic is: absorption through infant skin.  This includes the development of 
a couple of factors:  The development of the diffusion barrier, which is largely -- almost exclusively 
sometimes -- attributed to the stratum corneum; and also the development of the 
biotransformation enzymes and biotransformation capacities of the skin, which can also influence 
just how much can be absorbed through the skin into the systemic circulation.  We're also going to 
talk a little bit about diaper rash, which has the potential to influence absorption through the skin. 

This topic emerged as a result of the panel discussions at the March 2012 panel meeting.  
Basically, we were talking about the Council's request to the panel to re-examine the parabens 
safety assessment in light of two recent SCCS opinions.  And one of them in particular, which they 
refer to as a clarification, addressed, specifically, the Danish ban on parabens in products 
intended for use on children less than three years of age.  So the panel noted that the literature on 
infant skin seems to be pretty much scattered throughout the literature -- it's not unified to any 
great extent.  And the panel requested that the CIR staff prepare a summary report --or an 
overview report -- as a step toward advancing the discussion. 

So, what I'm going to do is present some information from the draft report, which we submitted to 
the panel just last week, and hope to get some feedback from the panel, and some direction about 
the way forward. 

I have a lot of slides, so I'm going to go through them very quickly.  They're actually fairly detailed, 
and I think, at the very least, they serve as a fairly good outline of the draft report.  So I hope that 
the slide-set, itself, is going to be helpful. 

The skin. We're going to begin with development of the skin.  A lot of this is simply going to be a 
review, particularly for the dermatologists here.  It develops beginning during the first trimester of 
pregnancy and then, by the third trimester, the stratum corneum is fairly well defined.  The rete 
ridges are well defined; that's the wavy, undulating layer of the skin at the boundary between the 
dermis and the epidermis.  And also there's the development, which occurs during the third 
trimester, of the vernix.  The vernix is that cream-cheese-like substance that covers the skin, and 
protects the stratum corneum from maceration -- from getting overly softened by bathing in the 
amniotic fluid -- in utero. 

Now, a full-term baby has all of the skin layers of an adult and, in fact, from a histological point of 
view or an ultrastructural point of view, an anatomical point of view, from all of those points of view, 
the skin really doesn't go through a whole lot of change over time after birth. 
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The stratum corneum is an effective barrier at birth. Even severely premature infants, preemies 
born 10 weeks prematurely, will develop an effective stratum corneum -- an effective diffusion 
barrier -- within a matter of a couple of weeks; two or three weeks or so.   

In fact, just for example, phenylephrine, if it's applied to the skin of a pre-term or a premature 
newborn, is going to cause a blanching of the skin.  And that's a reflection of the ability of the drug 
to pass quickly through the stratum corneum and stimulate the contraction of the blood vessels in 
the skin.  On the other hand, two or three weeks after birth -- even in the most premature babies -- 
we don't see that effect --there's no blanching effect.  And we don't see any of that effect in 
full-term babies at birth, or certainly within a matter of a day or two after birth.   

The stratum corneum, as I said, is an effective barrier at birth, although it does undergo some 
additional changes -- it does change subtly -- based on some measures, which we'll talk about in 
a little bit, even after a full term birth, and even one year or even two years after birth. 

The epidermis continues to thicken for about four months after birth, and this is largely due to the 
proliferation of cells in the basal layer, and the proliferating cells cause a mounding -- a heaping -- 
of that layer; and so you see a deepening of the rete ridges. 

And there is a hydrolipidic layer on the skin pre-birth, at birth, and from then on.  It is an oil-in-water 
layer -- a protective layer -- and it is sometimes referred to as a hydrophobic mantle.  It's largely a 
mixture of sweat and sebum.  Sebum secretion begins -- or it's actually stimulated by, in utero 
exposure to maternal hormones.  So, when the baby is born, there is no longer that stimulation, 
sebum secretion drops and, by about six months of age or so, it's relatively low -- and it doesn't 
return to adult levels until around puberty. 

The triggers for development of the skin -- for the rapid development of the skin -- particularly 
when we're observing a pre-term birth, we know that, basically, the drying of the skin that occurs 
over several hours or so after birth increases the frictional forces -- the abrasive forces -- in the 
skin, and that friction -- that increase -- stimulates the proliferation of cells in the outer layers of the 
skin.  And, in terms of the molecular mechanisms for accelerated development, we don't know a 
whole lot, although it seems pretty clear that skin surface acidity has a role, as do calcium ion 
gradients and activators of certain receptors; local activators in the skin. 

And these changes that I'm talking about -- these rapid changes that occur during the first month 
or during the first three months after birth -- are largely reflected in measurements of biophysical 
parameters, like transepidermal water loss and skin-surface pH, but also in various measures of 
total water content of the stratum corneum, and even the gradient of water through the stratum 
corneum and parameters like water absorption and desorption rates in the skin. 

The skin-surface pH is important -- not only to maintain the normal function and to enable the 
normal development of the skin -- It also fosters the growth of the normal skin microflora in indirect 
ways, and in direct ways. An acidified skin surface protects the skin from pathogens. 

Hydration. As I mentioned, soon after birth the skin gets fairly dry fairly quickly over the course of 
the next days and weeks -- several weeks or so – and, typically, the hydration will then increase.  It 
will then build up over the course of the next several months and, based on many of these basic 
parameters, hydration -- skin hydration, stratum corneum hydration -- seems to plateau around 
the third month, although there are some measurements indicating that there are still some subtle 
changes going on -- that can continue to change, some of these parameters -- capacitance in 
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particular, at least in one study.  Capacitance can be statistically significantly lower in children -- in 
infants up to about two years or so of age -- compared to the capacitance that was measured in 
that particular study in the adult population. 

So, in addition, children are prone to developing diaper rash. It's also referred to as diaper contact 
irritant dermatitis.  And they are particularly prone from about six months of life to about a year of 
life.  But it continues to be a significant prevalence up to about two years of life.   

And the primary cause for diaper rash is the prolonged exposure to a mixture of urine and feces.  
The urine moisturizes the skin -- it keeps it very moist, it keeps it very hydrated, very wet -- and it's 
under the occlusive or the semi-occlusive conditions of the diaper.  And what that does is it 
softens the stratum corneum and increases the coefficient of friction of the stratum corneum, so 
that even just the inside surface of the diaper rubbing against the skin is enough to chafe the skin. 

In addition, there are fecal enzymes that will convert some of the urea in the urine to ammonia, 
which raises the pH. And the alkalinity -- or that move toward alkalinity -- in turn, reactivates 
lipases and proteases in the feces.  And those two types of enzymes, in particular, can then work 
together to break down the lipid structures and the protein structures of the stratum corneum.  And 
so the result; the thinking is that this could compromise -- could be responsible for -- a 
compromise of the barrier function of the stratum corneum. 

So, in summary, for this particular topic, the stratum corneum is an effective semi-permeable 
barrier soon after birth, if not right at birth, although there are indications that it continues to 
change -- it continues to evolve; it continues to develop -- maybe subtly over the course of the next 
month or two.  And based on some of the parameters, this development can continue up to about 
one year, or maybe two years or so.  And, of course, episodic diaper dermatitis is inevitable.  It's 
going to happen from time to time in infants wearing diapers.  That has the potential -- it hasn't 
been very well investigated as far as I know, as far as I can tell from the literature that I've looked 
at, but there's no doubt it's plausible that -- it can have an influence in terms of how much or how 
quickly something applied to the skin gets absorbed. 

And, in fact, there's one author that provided an example.  It's a poisoning incident that happened 
in France in the early 1990s.  It involved a talcum powder that had a very high concentration of 
hexachlorophene.  And the observation is anecdotal -- but still the observation was made, in a sort 
of pointed way -- that the babies with diaper rash … were more severely affected than the babies 
without diaper rash when the product was applied to their skin. 

So, moving on to the next major topic, we generally think of the stratum corneum as a passive 
barrier -- an inert barrier to diffusion.  But it is very clear that the skin can also serve as a kind of 
metabolism barrier -- or a metabolic barrier -- and the parabens are, in fact, a case in point. 

The skin has all of the major biotransformation enzymes of the liver except, almost invariably, at 
lower levels and, in fact in some cases, at much lower levels.  And so, what this means -- one of 
the things that this means -- is that the biotransformation capacity of the skin is going to be more 
saturable -- more readily saturated -- than what we see for the same systems -- the corresponding 
systems -- in the liver. 

Even so, the skin still has a substantial capacity to biotransform substances that enter -- that pass 
through the stratum corneum -- as long as the substances stay in the epidermis long enough for 
these enzymes to do their work. 
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Now, we don't have hardly any information, at least that I could find -- possibly we can dig deeper, 
and you may know of some specific sources of this information -- we just don't have a lot 
information on the development of biotransformation systems in the skin of babies.  We've got a 
whole lot more information -- we've got tons of information -- on the development of these systems 
in the liver.  So, about the best we can do at this point, given the state of the knowledge, is to 
extrapolate from what we know about development in the liver, and use that to support some 
assumptions about what might be happening by way of development in the skin. 

So, in the report, you'll find that we spend a bit of time talking about the development of enzyme 
capacities in the liver.  And what we know, if we look at it -- if we try to generalize or try to make 
some fairly sweeping generalizations, which is not necessarily a wise thing to do -- is that, in 
general, enzyme biotransformation capacity is fairly low -- it can be quite low -- right after birth and 
for the next couple of weeks or so.  And then it seems to increase, and it increases up to about 
adult levels by about six months of age or so.  And it can even surpass, and often does surpass, 
biotransformation capacity -- biotransformation rates -- of adults. And that can last for years -- for 
several years -- during childhood. 

If we take a more granular look, what we see is that specific enzymes each develop in their own 
time and at their own pace, and they can be very different from one another on that basis -- from 
that perspective.  And this slide presents one proposed scheme for characterizing these enzymes 
-- development of enzymes.  It's one of several that may be out there.  And this slide also 
emphasizes that, in terms of variability from individual to individual, it's the enzymes that seem to 
have their onset at birth, or soon after birth, that seem to be the most variable during that period -- 
during that perinatal period.  And that, of course, can have implications for clinical treatment of 
neonates and so on. 

Glucuronidation, it's very well known, is very low at birth.  In fact, it's responsible -- this low 
glucuronidation capacity is responsible -- for the common occurrence of bilirubinemia, and even 
jaundice, in newborns; and it's also responsible for poisonings -- chloramphenicol poisonings and 
so forth -- in very young, in neonates over the course of particularly those first couple of weeks or 
months.   

And, on the other hand, sulfation rates are quite high from birth and on through childhood -- quite 
a bit higher than in adults.  And, in some cases -- in many cases -- that increased capacity to 
sulfate, it sort of makes up for it; it can serve as an alternative biotransformation pathway to 
glucuronidation during childhood while it's very low during that period.  There are several 
examples: Acetaminophen is one – a good example -- morphine also, and many others. 

Now in terms of the development of carboxyl esterase activity, we don't have any good studies.  
These are two fairly recent studies.  They're not clear cut.  The first study basically finds that you 
don't find any difference in carboxyl esterase activity in children as young as two years or three 
years or three months or two months old versus adults or younger children and so forth.  They 
found no difference.   

The second study, on the other hand, found that, even though the expression was fairly high, 
even in very young children (they basically grouped their children to include neonates on one end 
of the spectrum with children up to about 10 years old), they found that expression was quite high 
in that group, but the actual enzyme rates -- the hydrolysis rates -- measured in vitro were fairly 
low; substantially lower than in their adult population. 
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They did not find any real correlation with age, except when they took the few children that they 
had in their child group who were less than one year of age, grouped those together -- put those 
together as a subgroup -- they did find a statistically significant correlation for one of the enzymes 
that they looked at. 

These studies both have real problems, and one of the major problems is that many of the 
subjects were ill and they were being treated with drugs.  And we don't know what drugs they were 
treated with, we don't know what illnesses they were treated for. But it's clear there's a possibility 
of inducing enzymes in the liver that can be complicating the results. 

So, in summary, enzyme systems, in general, tend to mature very rapidly in newborns.  The major 
exception is glucuronidation -- the enzymes that catalyze glucuronidation reactions.  And these 
enzymes, apart from glucuronidation -- enzymes that catalyze other reactions -- can increase 
substantially by about six months or so, and even exceed biotransformation rates of adults during 
childhood. 

To the extent that development of biotransformation in the skin -- to the extent that we can 
assume that that development parallels development in the liver -- we can say that it is probably 
the case that, for many enzyme systems in the skin, development is fairly mature -- it's fairly well 
developed -- by about six months of age.  So that takes us back to the parabens topic. 

It's very clear that, in adults, parabens can penetrate the stratum corneum very quickly, and 
esterases in the skin are very good at breaking down – hydrolyzing – parabens. And, in fact, it's 
been suggested that hydrolysis is likely to be complete in the skin, so that no intact paraben is 
going to get through and enter the systemic circulation.  It's also very reasonable to expect that if, 
in fact, unmetabolized parabens get past the epidermis, and do enter the systemic circulation, that 
they're going to be broken down -- they're going to be metabolized -- fairly quickly in the liver.  
That's what happens in adults. 

Now, in children, the concerns that have been raised by the Dutch, in particular in the Boberg 
reports, are based on -- they stem from -- a very large number of assumptions.  And this is just a 
short list, on this slide, of some of the assumptions.  And the one I'll point out is that it could very 
well be that esterases in the skin of children -- of infants and neonates -- could exhibit lower 
activity than in adults.  And, if that's the case, then we might have to think about the potential that 
parabens can get through intact – unmetabolized – and they're more likely to get through infant 
skin than through the skin of adults. 

On the other hand, again, if we use what we know about the development of biotransformation 
systems and the liver to make some assumptions, we can say that, probably by about six months 
of age or so, the esterases, and other enzyme systems that play a role in the skin of infants, will 
probably be comparable to the rates -- the biotransformation capacities -- that are characteristic of 
adults. 

So that basically is the summary -- a quick outline -- of the report.  And I'll turn it over to the panel, 
if there are any questions, or hopefully some discussion.  We'd like to know -- one thing we'd like 
to know -- is, based on the report (maybe you did have a chance to look it over), or based on what 
you've heard in this presentation, do you think we ought to go forward and continue to develop 
something like a precedents document to address this issue?  And, if that's the consensus, then 
what are we missing?  What should we focus on in terms of researching this a little bit further?  
How should we make this come together?  And what is your vision for what it should look like? 
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DR. BERGFELD:  Don. 

DR. BELSITO:  That was excellent, Ivan.  And I'm assuming you were at least one of the authors 
in the report we received which I thought was superb. 

I think there's one little bit of information that you had on your slide that you didn't talk about, and 
that is that the capillary loops are absent in newborns and don't develop until about four to six 
months of age, which means anything that does get into the epidermis will be less likely to be 
absorbed systemically.  It's almost like a protective mechanism. 

And then I guess the question for Kurt, since he was referenced in some of the articles we read, is 
do we know anything about, I mean, enzymes are induced and it's more likely that the skin will be 
exposed to things than the liver during the first four to six months of life about the inducibility of 
these glucuronidation enzymes so that the skin may be ahead of the liver because it's exposed to 
substances that will induce them? 

DR. KLAASSEN:  That's actually an excellent question.  And to the best of my knowledge there's 
very little data on that topic.  What we do know now about the induction of these enzymes and, of 
course, most of the work comes from the liver because that's where the highest concentration of 
the enzymes are, but to induce these enzymes you need to have not just the inducer but we now 
know you need to have the transcription factor.  And very important ones are PXR and CAR, 
which are nuclear receptors.  And chemicals have to interact with them to go to the DNA to turn it 
on; to turn on the synthesis.  So to the best of my knowledge there's not, although hardly anyone 
that works in this area, unfortunately, works mainly with the liver.  And secondly, maybe with the 
kidney.  And thirdly, maybe with the lung.  But once you get past those three organs, there's very, 
very little data.  And some of this data would not be too difficult to obtain.  I think, you know, your 
major problem of trying to write a definitive document is that you're not going to find very much 
definitive data in the literature which is kind of the problem that you ran into.  You had to kind of 
take data from the liver and assume maybe certain similar things are happening at the skin and it 
actually turns out that even with drugs in children that are given orally or intravenously to children, 
the data isn't even that good for them.  And some things seem to metabolize faster.  Some slower.  
Actually, the NIH right now is trying to put together a group to study transporters, for example, in 
the developing organism in humans more specifically.  So I guess what is really needed here is 
more research rather than -- I think -- I'm not saying that putting together a white paper wouldn't be 
important, because a white paper maybe could indicate the data that's missing.  And then maybe 
that would be an impetus for somebody or some groups to come and try to fill in those gaps.  But 
there are tremendous gaps when you come to the skin developmentally as far as drug transport, 
drug absorption, drug metabolism, to the best of my knowledge. 

DR. BERGFELD:  Tom. 

DR. SLAGA:  There's a good bit of literature on sensitivity of newborn animals, not humans 
obviously, like mice to carcinogens and tumor promoters.  That would be an important thing I think 
you should include in a write-up. 

You mentioned that the parabens may increase estrogen by inhibiting sulfotransferases.  Is there 
any really strong data on that or is that just -- because that would be interesting since, you know, 
sulfation is one of the main ways to detoxify in newborns and if you look at the androgen and 
estrogen pathways in newborns that there's a lot more of the intermediates that are formed and it 
slows down to the formation of estrogens and androgens, like DHEA and all of those to go through 
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sulfation.  And so sulfotransferase is extremely important.  So if you would inhibit that, that would 
create very little ability to change things into water soluble compounds to get rid of it. 

DR. BOYER:  Right.  As far as I can tell, that literature is just emerging.  There are not a lot of 
studies on it.  It was emphasized in the Boberg reports though.  It may be that in addition to the 
hypothesis, the parabens can maybe in a relatively weak way interact with estrogen receptors.  
There are other mechanisms that maybe bypass the estrogen -- direct interaction with the 
estrogen receptor.  And sulfation, as one study I think, has pretty much done in vitro using 
microsomes.  It's not a well-developed area in the literature at this point. 

DR. HILL:  And I'm not sure that it's very safe to extrapolate from liver either because one major 
difference developmentally is the placenta has a very rich array of drug metabolizing -- Well, I say 
drug metabolizing, enzymes such as P450s.  So that protects the infant circulation at least from 
external xenobiotics.  And I'm not sure that that would develop in the same way and have the 
same function in the skin.  So it might be a little dangerous to extrapolate developmental, what 
goes on in the liver versus what goes on in the skin. 

In terms of looking at this in terms of parabens, I mean, I came into this as a medicinal chemist 
looking at a substance derived from parabens that might be estrogenic.  If you had P450 mediated 
metabolism on the alcoholic moiety of butylparaben -- isobutylparaben, for example.  Then you 
could generate compounds that look a lot like DES, for example, whereas if in adult skin or more 
mature skin, if esterases and glycosyltransferase and sulfotransferase are the major roots but in 
certain circumstances P450, so if that alcohol moiety were to come into play, then you might can 
generate estrogenic substances that wouldn't happen in anybody else.  So I think, again, there's 
just this big vacuum of research that needs done that I don't think has been done yet. 

DR. BOYER:  Right.  Absolutely.  In risk assessment, I know, having worked in it for a while that, 
in fact, we make a lot of assumptions, and sometimes we make big leaps.  And we also try to 
make sure that we discuss the uncertainties so they're associated with that.  So again, given the 
development of the literature at this point, the best we can do, and maybe that's not adequate at 
all, is to make that extrapolation from the liver. 

DR. BERGFELD:  I wonder if in summary, overlooking what you've presented and obviously 
understanding there are big gaps, if you were to say a child at six months has fairly functionable 
skin, not equal to an adult but functional skin, that is somewhat protected? 

DR. BOYER:  I think that you can probably say that.  You can be fairly confident that that's going 
to be the case in terms of the stratum corneum barrier.  You can also be fairly certain if you have 
information specific for the particular substrate, a drug or the ingredient that you're talking about, if 
you get some information you know pretty much how it might be metabolized.  You know, for 
instance, it's not exclusively glucuronidated.  And of course, that can work both ways.  
Glucuronidation, or metabolism in general, can work both ways.  It can activate toxicity from the 
parent compound and so forth.  So we need to keep that in mind. 

If it's sulfated by the liver you can probably make the assumption, again, that in a skin of neonates 
by about six months -- infants by about six months of age, that's going to be a fairly competent 
biotransformation pathway for that set of substrates. 

DR. SNYDER:  Ivan, I, too, thought this was a very fruitful effort, and I think it gave me greater 
confidence in what the panel does from a CIR perspective in that from what I read, we already 
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were aware of the exposures.  We know the body's surface area of the skin in infants is higher 
than in an adult.  So we already take that into consideration, any exposure to any toxin.  And I 
thought that your research, while there might be gaps, didn't really identify any unique toxicities or 
toxicities that would be unique to the infant that we wouldn't have detected in an adult.  And that 
was my concern.  Was there anything unique about the biotransformation process or the barrier, 
the physical chemical barrier of the skin that would make the infant susceptible to unique toxicities 
that wouldn't be seen in adults?  I didn't really see that and I felt that that gave me more 
confidence in what we're doing is in fact valid. 

I think a bigger issue becomes in that relatively narrow window from newborn to about -- I don't 
know, we can probably argue this until the cows come home -- six months of age in which there 
does appear to be some differences.  Now, whether those represent individual differences that we 
see in adults or are in fact true differences between the infant and the adult, I think that's what we 
need to determine.  And so that was the only thing that I thought.  I thought it was a very fruitful 
effort.  I think this will be a nice thing for us to draft and to utilize because the only reason I mention 
the infant to six months is that now are we going to start having to ask for data based upon the use 
data to say is this being used on up to six months of age and beyond six months.  So I think we 
can drive ourselves crazy with trying to do that but I think we're doing a very good job, at least the 
data that I saw.  I didn't see anything that was a red flag or a red alert that we're not doing things 
appropriately. 

DR. BERGFELD:  Don. 

DR. BELSITO:  And just to follow up on that, we also had the EPA papers.  And I agree with you, 
Paul.  I mean, in fact, you know, I didn't see anything and then I saw decreased capillary loops 
meaning that even if things did get through they'd be less likely to be absorbed.  And, you know, 
reading the EPA factors were applying a 10x factor for a susceptible population, I think that at this 
point I would agree.  I think it's important that we go ahead and publish this document, you know, 
pointing out where there are data gaps, hoping people will fill this in and keep abreast of it like we 
do with hair dye, but I'm quite comfortable that, you know, if we're concerned at all from adult data, 
adding a 10x margin of safety when we're looking at infant products I think will protect that 
population. 

DR. BERGFELD:  Dan. 

DR. LIEBLER:  Yeah.  I think if this document goes forward, I think it's really important that we 
explicitly identify the questions that this is intended to address because I think we're identifying 
data and identifying sort of areas where there's a lack of data and other areas where there's 
probably reasonable data.  And perhaps the panel needs to agree on what are the most important 
questions that this document would address.  In my mind one of them is there barrier function 
differences in the skin that influence ingredient safety in infants.  And I think the answer to that 
question is much more straightforward than the answer to the second question which is are there 
metabolism differences or metabolic differences in function in infant skin that affects susceptibility 
or affect safety responses to cosmetic ingredients.  And there are huge data gaps.  Nothing, 
almost nothing but speculation and hand waving. 

And then perhaps the third question is the key for us going forward, which is what are the relative 
weights of those two issues in determining safety of ingredients use in infants?  And, you know, 
because we don't know that much about metabolism, how important is the metabolism piece in 
our decision-making process?  And I think we need to address those questions.  And perhaps 
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there are questions that I haven't even identified here that should be asked.  But that, I think, 
should be the basis that guides us in developing a document. 

DR. BERGFELD:  Don. 

DR. BELSITO:  And I agree with you, Dan, but we sort of now have a sense that although we don't 
know for the skin, certainly we know for the liver.  Sulfation is clearly increased.  Glucuronidation is 
decreased.  So I think we get metabolism data typically.  You know, if we're concerned that the 
metabolism that we're seeing could either protect and that's a glucuronidation pathway and we're 
looking at products that are being used in infants, we'll probably be, you know, that will be an alert 
that we need to really look at how these products are being used.  Are they being used in the 
diaper area?  What are the concentrations?  You know, or if glucuronidation results in a toxic 
product, you know, it might make us feel more comfortable in infant skin. 

So, I think we at least have a sense that the barrier is really pretty much intact at birth, so the 
ability of things to get through is probably about the same.  And to get actually absorbed is 
probably less because they don't have the capillary loops until about six months of age and then it 
really comes down to, you know, what are the metabolic pathways of concern, if there are any? 

DR. BERGFELD:  Halyna. 

MS. BRESLAWEC:  We very much welcome the development of a precedence document on this 
subject.  It's a very important one.  We would like to have the opportunity to be able to review it 
and comment on it before anything is finalized. 

Just some thoughts I think that parallel some of Dan's in terms of what the document itself should 
address.  I think it should provide some guidance to the panel and points to consider in evaluating 
a cosmetic ingredient for use in children.  A reminder that protective creams for diaper rash are 
drugs; they are not cosmetics.  So many of the products that I think we're immediately concerned 
about are regulated as drugs. 

With respect to the inclusion of information on parabens in the document, I think the scenario 
where there has been expressed concern and an area where there's been some literature 
published and certainly a lot of speculation, I'm not sure that that belongs except as an example in 
a document like this.  I think it should be more general.  So I think we're likely to have more 
comments as we have a chance to review it in a little more detail.  So we would welcome some 
time and the opportunity to comment on it.. 

DR. BERGFELD:  Ron. 

DR. HILL:  One of the things that I remember came up in the thing we looked at in March were the 
specifics of the diaper area, the nappy area they called it in the European area, and potential for 
greater absorption.  And then we were thinking, I think, in terms of things that might be used in that 
area that are not regulated as drugs.  And I'm not sure besides maybe sunscreens what else that 
might be, but maybe we can include what things might likely be used in that area specifically 
where the absorption is likely to be considerably increased under circumstances of an extreme 
rash.  Because to me that would probably be the main points where we might have real concern. 

And then the other thing I said earlier I think we still need to keep in the back of our mind which is 
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if something like esterase that is substantially different in the skin, and I think there we need 
research.  And the lesser access to capillaries and the possibility of something being retained in 
skin for a longer period of time and either being subject to greater, maybe P450 mediated 
biotransformation so it takes it down a different path or even photometabolism because it's not 
being carried away as quickly might need to be considered sometimes. 

DR. BERGFELD:  Halyna. 

MS. BRESLAWEC:  Just a reminder without stealing Dan's joke coming up, that the sunscreens 
are also regulated as drugs. 

DR. HILL:  All sunscreens are regulated in the U.S.? 

MS. BRESLAWEC:  All sunscreens are regulated in the U.S. as drugs. 

DR. BERGFELD:  I thought it might be worthwhile looking at what the pediatrician advises young 
mothers to do with their babies' skin just to get an idea because it's my sense that pediatricians 
say put nothing on these kids.  And don't expose your child at an early age to the sun in any form. 

DR. MARKS:  So my comment would be you address diaper dermatitis, which is both a 
compromised barrier and occlusion, but a large percentage of children have atopic dermatitis of 
varying degrees so all this discussion is about normal skin, yet we have a significant subset of 
infants and children who have varying total body surfaces areas of atopic dermatitis.  So the 
barrier is probably totally is markedly compromised.  I don't know what that percentage is but it's 
pretty significant -- maybe 5, 10 percent of the general population. 

And then the other -- so I don't know how you address that.  I just want to -- after we feel 
comfortable that intact infant skin or children's skin is okay but now we have this large subset of 
compromised barrier in infants and children. 

The suggestion about what do pediatricians do I might consult Peter Elias and his wife, Mary 
Williams.  They've been studying the skin barrier forever, or at least for their adult lives, and it 
would be interesting to get their input perhaps. 

DR. BERGFELD:  Curt. 

DR. KLAASSEN:  Yeah.  I was just going to say I suspect you ran into this but there is a report that 
was put out by the National Academy of Science about 10 years ago.  Phil Landrigan was the 
leader of that document which really came about to increase what eventually was used by EPA to 
add this tenfold safety factor for children for pesticides in particular.  Make sure you look at that 
review because they reviewed a lot of the literature.  Probably very little bit about skin in there but 
again, it was a good document 10 years ago. 

DR. BOYER:  And I think some of the more recent publications by Renwick in particular, that 
group, sort of extended that work or they've attempted to extend that work. 

DR. BERGFELD:  Any other questions or comments?  Thank you, Ivan. 

DR. BOYER:  Thank you. 
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DR. MARKS:  So what are we going to do going forward? 

DR. BERGFELD:  It sounds like we're going to develop a policy, a precautionary policy, 
document. 

MS. BRESLAWEC:  Will we have the opportunity to comment formally on it? 

DR. BERGFELD:  Yes. 

MR. ANSELL:  I don't think it's a policy. 

DR. BERGFELD:  I was going to the FDA industry policy, precautionary document, whatever.. 

DR. MARKS:  Is that what you -- I didn't hear precautionary, Dan.  I almost heard a request for the 
state- of-the-art right now and what could be done in the future. 

DR. LIEBLER:  Right.  I assume this to be something along the lines -- is this similar to our -- not to 
our respiratory boiler plate, obviously, but a document that helps to essentially guide our 
approach to issues involving infant skin. 

DR. ANDERSEN:  I think it's fair to say that there's input from any interested party that we have to 
allow the opportunity to provide.  Tom raised the question about including a chunk of tumor 
promotion data that makes sense to add to it.  So there's going to be a period of evolution, but I 
think it's more in the venue of a white paper that reviews this area of science and is then available 
on the website so that people know what we're looking at.  And you will apply it as needed.  There 
are going to be individual chemicals for which this is going to be important.  There are going to be 
chemicals for which this is a yawn.  And you're going to have to make that determination chemical 
by chemical.  But I think having the background information allows you to do that. 

DR. BERGFELD:  How is that going to differ from our hair information and our pulmonary 
inhalation?  Wouldn't it be the same, whatever we've called that? 

DR. ANDERSEN:  I think they have different impacts.  The hair dying epidemiology as a body of 
information is where the panel has looked at everything and reached a conclusion that the epi 
data do not support a causal link between hair dye use and cancer, and that is a huge body of data 
that you don't want to have to repeat each time you look at the safety of a hair dye.  You've got that 
now captured and you simply reference it that, well, yes, there's epidemiology but no, it doesn't at 
this point in time suggest that hair dyes are linked; that hair dyes cause cancer. 

For the inhalation toxicity boilerplate, that has a decidedly different flavor than hair dye 
epidemiology.  It is to address the possibility that there's going to be inhalation exposure.  And it 
goes through the data and a logic argument that says that either we have everything we need in 
terms of inhalation toxicity or we have missing information and here's how we're going to interpret 
it in the absence of that information.  And it includes factoring in the available systemic toxicity 
from other routes of exposure to act as a barometer of, well, how toxic could this be?  So it has a 
very different flavor.  And this would be a third piece that wouldn't be like either of those two. 

DR. BERGFELD:  But how is it attached to the website? 
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Is it attached as informational pieces?  What is the category that these groups of three now items 
would fall into?  Are they all separate? 

DR. ANDERSEN:  They're separate and it's -- it is particularly problematic.  We are into redoing 
and improving the functionality of the website.  And as I've gotten much more intimately involved 
in that, the focus has been bimodal.  One focus on your meetings so that material relative to this 
meeting can be easily found, downloaded, and digested.  That's going to be even more important 
in the future as we try to get away from paper.  But that's one focus that we have. 

The other focus is ingredient by ingredient.  And that also has to be a functionality on the website 
because somebody out in Podunk, Idaho wants to know what you said about formaldehyde.  And 
they really don't want to have to figure out at what meeting did you say that.  So that's the second 
area of functionality.  What we're talking about doesn't link up easily to either of those, and I think 
we're still struggling with it.  They have to be available clearly to any interested person on the 
website; just how we're going to do that is a little bit up in the air right now. 

DR. BERGFELD:  Don. 

DR. BELSITO:  I guess I would like to see it available in whatever fashion the hair dye epi and the 
respiratory statements are and how I would see it being used is, at least I personally am very 
comfortable that the stratum corneum barrier is fairly efficient at birth.  And so if we're dealing with 
a chemical where there aren't issues of absorption across the stratum corneum, then we can refer 
to that document that we noted it was used in the same concentration in babies as adults but 
we're not concerned because the stratum corneum barrier is intact.  If it's passing the stratum 
corneum and we're basing our safety assessment on the ability of the skin to biotransform it, you 
know, then we'll have to go into that document and say, well, you know, biotransformation is by 
sulfation.  Sulfation, in fact, is higher in infants, so it didn't bother us.  Or biotransformation is by 
glucuronidation.  You know, we're not sure about that.  And so we're adding this 10x safety factor 
if, in fact, it gets down to calculating margin of safety, which is exactly really what we did with 
parabens.  I mean, we were very present there.  We did those margins of safety for children.  So 
that's how I would see using the document as supporting evidence.  The barrier function is one 
thing and biotransformation is another and therein lies the difference. 

DR. BERGFELD:  But in the respiratory we have the opportunity to pick and choose parts of that 
as well.  So I see them all sort of the same, as informational pieces that are accessible to the 
public and ourselves and for us to link and specific documents as well.  But I was wondering how 
we got to that on the website because in all the documents, especially the hair documents, it says 
see this link.  Is it easy?  I haven't gone to that link.  I don't know. 

DR. BELSITO:  (OFF MIC) 

DR. BERGFELD:  No, but I haven't done that.  Is it easy if someone was searching the CIR site? 

DR. BELSITO:  If you're viewing the documents electronically and you hit the link it just pops up. 

DR. LIEBLER:  As long as you click the link and it doesn't say 404 -- (Laughter) -- you're good to 
go. 

Seriously, I think that this is actually going to end up being important because it's like the long 
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exercise because we could generate some document, either publish it or put it on the website and 
it would simply be another review on top of the pile of reviews.  And I think it would be of relatively 
limited value frankly.  But where it would have a real value to us, which is most important I think is 
that it helps standardize our approach to infant skin issues when we consider ingredients.  And it 
would have a combination of literature documentation and appropriate language that we could 
use in reports to address infant skin issues for specific chemicals.  And it's going to differ from one 
chemical to another.  So a review isn't going to be able to be comprehensive enough to be very 
useful.  But a document that guides our consideration of infant issues is going to be incredibly 
useful for this panel and that's the most important reason I think for this exercise. 

DR. MARKS:  What Ivan did this morning was really great, but as we've done in previous issues 
like this, whether it's the endocrine disruptors or inhalation and all that, we had expert -- outside 
experts come in who are at the top of their field.  So perhaps I mentioned Peter Elias and Mary 
Williams, but certainly J&J has somebody who has looked into this in great depth.  And a 
sunscreen, yes, is not made to put on.  It's regulated by the FDA in terms of a drug but it's in a 
moisturizer.  So they've looked at the ingredients in that moisturizer. 

MS. BRESLAWEC:  We host a fall symposium each year, and this year one of the keynote 
speakers was actually from P&G, not J&J, and addressed the issue of infant skin.  And if you 
would like, we'd be glad to provide a speaker like that to the panel. 

DR. BERGFELD:  Great.  Thank you.  We'd like that. 

MS. WEINTRAUB:  I also just want to say I think this presentation and this document as it 
develops is very important.  One thing that really hasn't been mentioned but it's been alluded to by 
different people is -- I'm trying to figure out the best way to describe it would be dosage and the 
fact that the concentration of use in a product, in a baby lotion which is probably most likely what 
it would be in terms of cosmetics, what the implication is for a baby and the amount that you would 
put on a baby's skin in terms of the proportion of weight of the product to the amount of skin of the 
baby considering their weight.  So that's just something that I don't think was really highlighted or 
pulled out from the PowerPoint presentation but I think it's something that should be covered 
because I think it's something we discuss or at least I think about, and I think others probably do 
as we think about the impact of specific ingredients in baby products. 

MS. BRESLAWEC:  We can have somebody talk about that when they come because that's 
something that they spend an awful lot of time on… 
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Dr. BELSITO’S TEAM BREAKOUT SESSION (12/10/2012) 

DR. BELSITO:  Okay.  Are we ready? 

DR. SNYDER:  I have one comment before we start. 

DR. BELSITO:  Go ahead. 

DR. SNYDER:  The discussion of the infant document is not on our individual team meeting 
agendas but I would like if we could spend -- at least at some point to discuss that a little bit more. 

DR. BELSITO:  Why don't we do that now?  Okay.  Go ahead. 

DR. SNYDER:  So I thought it might be enhanced by a little bit of a -- well, you have some 
background information but maybe a preamble emphatically stating that the purview of the 
cosmetics panel and what we deal with, some of that was addressed during the open comments, 
and that we are only looking at use on normal skin.  By that, it's my opinion that the damaged skin 
section, it doesn't belong in that document in my opinion, as does I don't believe the paraben.  So 
I wanted to relay that before we go to another draft that goes into a tremendous amount of detail in 
that regard.  And so I think that marquis publication had a nice figure which I thought was 
interesting and it kind of went against the idea of using the liver data to support what happens to 
the skin because if you actually looked at all the systems, they looked at the liver, the skin, the GI, 
there's quite a bit of differences in the biotransformation parameters that come on and to what 
degree.  I think we just have to go with what data we do have and really focus on that.  And we can 
identify the gaps.  But basically it comes down to the physical and chemical barrier, which is 
attributed to the stratum corneum which I think you've done a very good job of documenting.  And 
so that goes to exposures.  And then once we do have exposures, then there's a 
biotransformation issue.  And so I think that's another important component. 

And then as I stated previously, the conclusion of all this is there are no uniquenesses to the infant, 
though it would make us suspicious that there would be unique toxicities that would not be seen in 
adults.  And so that's kind of the way I would envision the document to ultimately look like. 

DR. BELSITO:  I tend to think with the exception of -- what was it, the PEGs where we happened 
to have this report of nephrotoxicity in a burn patient who had it applied to a full thickness burn, I 
think we almost always assume that a cosmetic product is being applied to relatively normal skin.  
Otherwise, I mean, I don't think we look at, you know, what happens when you tape stripped skin 
and then do sensitization and irritation studies.  But I mean, if it concerns you, I mean, you can say, 
you know, what are you going to do, isolate our baby products and see for baby products safety of 
this undamaged skin is unknown.  I mean, then the truth is we really don't know the safety of it in 
adult skin either. 

DR. SNYDER:  No.  That was only in reference to the diaper dermatitis section which was quite 
lengthy, and I thought we started to drift a little bit away from what we're really looking at.  
Because we're not really looking at cosmetics that are used on damaged skin.  We may become 
aware of case reports or reports like that example you gave where they may raise concerns and 
we may want to emphasize or something, but as our standard procedure document, we don't take 
issue with cosmetics on damaged skin. 
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DR. BELSITO:  Right.  And maybe to follow up on that in this document that we're talking about 
devising for infant skin, perhaps the whole notion of diaper dermatitis should not be included in 
that since we're really talking -- it would give the misconception that we're looking at products that 
are used to treat diaper dermatitis.  And as Halyna said, those are OTC drugs regulated by the 
FDA and not by us. 

MS. BRESLAWEC:  I don't have any issue including that information in if you want to include it for 
completeness.  It's just that I think if you do, you do have to mention very clearly that products 
used in that context are drugs and not cosmetics. 

DR. LIEBLER:  So I agree with Paul's suggestion that right up front to say this report says that 
we're really focused on non-damaged skin primarily; however, we acknowledge the issue of 
diaper dermatitis that point out that most of the products that are reviewed by this panel are not 
used -- none of the products are used to treat diaper dermatitis but they could easily be confused 
with products that are. 

DR. SNYDER:  And the only other conundrum to me is the issue of -- it almost goes back to the 
CIR overarching document in what defines baby.  Because we do have this designation as baby.  
We don't say infant; we don't say newborn.  It's baby.  It depends upon what the document is 
going to look like at the end.  Is that going to send into a domino effect of other subcategories that 
we want or we don't want?  In my opinion, I don't think we need them because like I said in the full 
meting there, that I don't think there's any unique exposures because the physical and chemical 
barrier of the stratum corneum is formed at birth and there are no unique enzyme systems either 
present or absent that are known to present any unique toxicities -- susceptibilities to toxicities.  
And so I'm not a proponent of cutting this into minutia detail but I think it's something that we will 
have to -- and that preamble could state what we consider to be the cutoffs or something.  I mean, 
I'm just opening it up for discussion, I guess. 

DR. BERGFELD:  Well, it's in development so all that can be taken into consideration. 

DR. BELSITO:  I mean, basically I think what is defined as a baby is how the company wants to 
market the product and label it as a baby powder or whatever.  I don't think there are any age 
definitions, and I think we probably all know adults who use baby powder, you know, and they're 
not babies.  So I think, you know, at that point I think one has to assume that if it's labeled as a 
baby product it could potentially be used on a child that's just brought home from the hospital; and 
therefore, anything -- I mean, in fact, adult products could be used on a child brought back from 
the hospital.  So I really don't -- I think trying to define that is really irrelevant to what we're looking 
at. 

Anything else?  Curt? 

DR. KLAASSEN:  No. 

DR. BELSITO:  Dan?  Okay.  So let's move on with the agenda.  First is Buff Book 
2-Amino-6-chloro-4-nitrophenol. 
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Dr. MARKS’ TEAM BREAKOUT SESSION (12/10/2012) 

DR. MARKS:  Okay?  Any other business we need to finish before tomorrow's meeting? 

DR. SLAGA:  We are not supposed to discuss the baby skin in that?  That's only tomorrow, right? 

DR. MARKS:  Pardon? 

MR. ANDERSEN:  You can talk about it if you wish. 

DR. MARKS:  My feeling is I thought Ivan did a great job of setting a base line.  And I'd like to hear 
what's "outside" experts have to say from P&G or J&J, potentially UCSF with Elias and Williams. 

DR. SLAGA:  Is there much data when the microflora starts appearing on the -- right after birth? 

MR. BOYER:  I haven't -- 

DR. SLAGA:  I know that's a big thing with the Federal Government now and trying to characterize 
all of those both internally and on the skin. 

DR. MARKS:  We think, Ivan, you're up to the task, since you did such a good job with the 
inhalation boiler plate that we'll eventually have a baby skin boiler plate.  We found the inhalation 
much more complex as we delved into it than initially or -- 

Okay. 

MR. ANSELL:  I am sure payments will be more (inaudible). 

DR. MARKS:  Yes, right.  And less controversial, too. 

DR. SLAGA:  Well, some of the papers we've got it really shows that they can really excrete those 
pretty quickly, too.  May be more protected than us older guys. 

MR. ANSELL:  Well, and I think from a risk assessment standpoint that's ultimately what they end 
up concluding is that these references are small and we count for a 60 or 70 year exposure.  So, 
you know, it's just such a tiny part that, you know, our conservative assumption over conservative 
assumption over conservation assumption already baked into the model doesn't require another 
level of conservative. 

DR. SLAGA:  Well, and -- 

MR. ANSELL:  But we had some very interesting -- 

DR. SLAGA:  As we get older and our skin gets thinner -- 

MR. ANSELL:  That's right. 

DR. SLAGA:  -- then there's more of a problem with it, right? 
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MR. ANSELL:  We'll be looking forward to the Counsel taking on 50 year old plus. 

DR. MARKS:  So, geriatric skin will be the next -- 

MR. ANSELL:  That's right. 

DR. MARKS:  -- get really lazy. 

MR. ANSELL:  Maybe that's not so -- 

DR. MARKS:  Well -- 

MR. ANDERSEN:  May you live long enough for geriatric skin to be a problem. 
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CONCLUDING SESSION (12/11/2012) 

DR. BERGFELD:  …So I think that's all I need to report on, and I'll talk about baby skin when we 
get to it later in the agenda unless you want me to wrap it up now and check that off. 

DR. BERGFELD:  Why not? 

DR. ANDERSEN:  Well, let's do that.  Yesterday Dr.  Ivan Boyer reviewed the information that he's 
pulled together on infant skin from the standpoint of both penetration and metabolic differences 
that may or may not exist as a function of zero to six months, six months to 12 months, et cetera.  
That information is going to be supplemented by input from any interested party, and I primarily 
expect the interested party in this case to be the Personal Care Products Council and its Science 
and Support Committee, and that input would be great to have and we'll expect that. 

The other change that we're going to make is to add the information that Dr. Slaga suggested on 
carcinogenicity and that will further expand it and then bring it back to the Panel for you to take 
another look at.  What we see this as is another resource document to which you can make 
reference anytime that there's a need to do it.  So as with your safety assessments of hair dyes 
where you don't want to have to repeat the epidemiology review each time, the epidemiology 
review is a resource that you can cite and not have to repeat.  This would be the same kind of 
resource; ditto with the inhalation toxicity questions.  It's been great to have a resource document 
to which reference can be made and you just don't have to repeat yourselves in each publication.  
That also makes it easier on us when The Journal editor yells at us for repeating stuff article after 
article after article.  And Dr. Bergfeld and I were talking earlier.  We don't yet have a name for what 
this kind of document is, so if anybody has a suggestion -- we've rejected "white paper" -- but for 
whatever reason it would be useful to have a generic title for these.  I don't think it's a contest, but 
if you come up with something good, we'd certainly appreciate it. 

DR. BERGFELD:  I'd like to make a comment regarding these resource documents.  I think that 
we should have some type of rotation to revisit them and update them and that be calendarized 
when we get them established as you've described. 

DR. ANDERSEN:  Okay.  I'm thinking that the hair dye epidemiology may be a special case 
dependent on what new studies have been published.  So I would think of that as on an 
as-needed basis, but at least we should ask the question annually -- have any new studies been 
published? -- and make a decision on that basis.  What's the other one? 

DR. MARKS:  Inhalation. 

DR. BERGFELD:  Inhalation. 

DR. ANDERSEN:  Oh, inhalation and toxicity.  That's even tougher because there's not a lot of 
information that comes out on a regular basis about particle size and whether it's respirable.  So 
it's -- Dan? 

DR. LIEBLER:  I actually like what Wilma just said.  I think the term "resource document" is 
perfectly appropriate.  These documents are all a little bit different.  If we make the term too 
specific, then it's not going to fit something.  So "resource document" gets my vote. 
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DR. ANDERSEN:  I think there's no reason we can't make the commitment to at least ask the 
question annually.  Is it time to update these resource documents? 

DR. BERGFELD:  Good. 

DR. ANDERSEN:  And if the answer is no, so be it, but at least we'll have the opportunity. 

DR. BERGFELD:  I think it looks good to us to do that because it keeps us abreast of changes that 
we might not be looking at unless they were right in our face. 

So I think at this time we'll go on to the final reports and hear the remarks of the team leaders.  And 
the first one is tin with Dr. Marks. 
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1. Introduction 

1.1. Preamble 
The purpose of this report is to serve as a resource document to which the CIR Expert Panel will refer in safety 

assessment reports when appropriate.  This report summarizes and evaluates information gathered from the scientific 

literature that compares the potential for the systemic absorption of topically-applied cosmetic ingredients in 

neonates, and infants, with the potential for systemic absorption in older children and adults.  Among the topics 

addressed here are the development of the diffusion barrier of the skin, which is largely attributed to the stratum 

corneum (SC), and the development of biotransformation capacities of the skin, which can also influence systemic 

absorption.  In addition, this report addresses some of the issues that the CIR Expert Panel considers when assessing 

the safety of cosmetic ingredients used on children. 

The focus of this report is on the barrier function of the skin in normal, full-term neonates and infants compared with 

that of adults.  The primary issue addressed is whether normal, full-term neonates and infants have unique 

susceptibilities to topical exposures to cosmetic ingredients, because of differences in the diffusion or functional 

barriers of the skin, compared with adults.   

It is important to emphasize, at the outset, that cosmetic products are intended to be used on healthy, intact skin.  

Accordingly, the purview of the CIR Expert Panel includes assessing the safety of cosmetic ingredients applied to 

normal skin, and not to damaged or diseased skin.  For example, over-the counter (OTC) and prescription products 

used to treat atopic dermatitis or diaper rash are regulated as drugs by the U.S. FDA, and should be used under 

medical supervision; ingredients as used in such products are outside the purview of the CIR Expert Panel.  The 

Panel acknowledges that some cosmetic products could be confused with OTC products for treating diaper 

dermatitis.  However, the focus of the Panel is on assessing the safety of ingredients as used in cosmetic products, 

not in prescription or nonprescription drugs. 

Further, this report does not discuss the potential for enhanced penetration or systemic absorption of topically-

applied ingredients through the skin of pre-mature neonates.  Cosmetic products are not intended for use on pre-term 

neonates.   

Finally, this document does not provide a detailed account of the Panel’s approach to addressing the greater ratios of 

body-surface area / body mass of neonates, infants, and young children compared with those of adults.  The CIR 

Expert Panel recognizes that neonates, infants and children represent a distinct subpopulation for risk and safety 

assessments, and routinely considers the greater skin-surface area to body-mass ratio in children when performing 

cosmetic ingredient safety assessments.   

1.2. Age Groupings 
Children and adults can be grouped approximately as follows, based on anticipated differences in development, 

susceptibilities, and exposure characteristics, and a variety of similar groupings given in the literature:1-5 

• Neonate or newborn (birth up to 1 month) 
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• Infant (1 month up to 2 years) 

• Preschool (2 years up to 6 years) 

• Preadolescent (6 years up to 12 years) 

• Adolescent (12 years up to 18 years) 

Neonates can be pre-term (i.e., born at estimated gestational age, GA, < 37 weeks; 9¼ months) full-term (GA 37 to 

42 weeks; 8½ to 10½ months), or post-mature (GA > 42 weeks; 10½ months).6 

1.3. Anatomy of the Skin 
The skin, in cross-section, has three distinct, primary layers or regions, including the epidermis, the dermis and the 

subcutis or hypodermis (see illustrations: Integumentary System, Structure and Function of the Skin, or The 

Integumentary System).  The epidermis is the outer layer of the skin, which can vary in thickness from ½ mm on the 

eyelids to 1½ mm on the palms and soles.  The epidermis contains connective tissue, hair follicles, and sweat glands.  

The five layers of the epidermis include (from outermost to innermost) the stratum corneum (SC), stratum lucidum, 

stratum granulosum, stratum spinosum, and the stratum basale.  The outermost layer, the SC, consists of 

corneocytes (i.e., fully mature keratinocytes that originate and migrate from the stratum basale to the SC), which are 

enucleated, packed with keratin, highly interlocked with one another, and embedded in an extracellular hydrophobic 

lipid matrix.   

The dermis, which lies beneath the epidermis, contains collagen and elastic fibers, as well as the dermal vasculature, 

lymph vessels, and nerves.  The dermis projects into the overlying epidermis in ridges called papillae in the 

outermost (papillary) layer of the dermis.  The epidermal swellings that project downward between the papillae of 

the dermis are called rete ridges (see illustration: Structure and Function of the Skin).  Sweat glands and sebaceous 

glands lie in the deeper (reticular) layer of the dermis. 

The hypodermis, also called the subcutis or superficial fascia, is a layer of subcutaneous tissue beneath the dermis, 

consisting of a network of collagen and fat cells that provide a cushioning function, among other functions. 

1.4. Stratum Corneum (SC) and Significance of Body-Surface / Body-Mass Ratio 
The outermost layer of epidermis, the SC, is generally considered to be the primary rate-limiting barrier to loss of 

water from the body, the absorption site of most topically-applied substances, and a significant route of systemic 

exposure to microorganisms in full-term neonates and infants as well as adults.7-17  In comparison, the layers of the 

epidermis and dermis under the SC, although much thicker than the SC, offer little resistance to the evaporation of 

water or the systemic absorption of toxicants.8 

The SC is a tough, cohesive layer composed of flat, enucleated cells lacking energy-dependent synthetic capacity, 

packed with the fibrous protein keratin (corneocytes), and held together by a lamellar matrix of an extracellular lipid 

mixture of ceramides, cholesterol, and free fatty acids.9,17-19  The SC is often thought of as a passive, inert barrier to 

the diffusion of water and other substances through the skin.8,9,11,16 
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The importance of the barrier function of the SC is magnified in neonates and infants.7  Percutaneous absorption and 

systemic exposures in neonates and infants are generally assumed to be greater than in older children and adults 

because of the immaturity of the skin as a barrier to absorption in neonates (higher pH of the skin yields decreased 

barrier function and increased risk of irritation) and the greater body-surface-area to body-mass ratio of neonates and 

infants compared with older children and adults, among other reasons.2,20-23  For example, neonates have 

approximately three times the body-surface-area to body-mass ratio of children about 13 years old.23 

The default inter-individual uncertainty factor of 10 routinely used to evaluate margins of safety (MoS) estimates in 

safety assessments is generally considered to be adequate to address potential differences between children and 

adults in relative absorption through intact skin.22,24-27  However, an additional safety factor may be considered if 

there is data indicating that the inter-individual variability for a specific ingredient may exceed a factor of ten.23,28 

2. Development of the Skin 
The development of the skin is not fully complete at birth.  Parturition and early postnatal life involves a rapid 

adaptation of the skin to life outside the uterus, including maturation of the structure and function of the skin, which 

begins during the third trimester (28-36 weeks; 7-9 months) of pregnancy.6,9,29  

2.1. Skin Function and Physiology 
The physical barrier properties of the skin are generally considered to be located almost entirely in the SC, and 

dependent on its thickness and integrity.30  The viable epidermis below the SC continually replenishes the SC by cell 

division in the basal layer.30  When the mitotic rate of the basal layer increases, because the skin is damaged for 

example, there are two histological changes:  (1) the basal layer increases in area and heaps up to form undulations 

(i.e., the rete ridges) of the dermal-epidermal junction, and (2) the epidermis becomes thicker as the number of 

keratinocytes increases, especially in the stratum spinosum, and the keratinocytes differentiate and migrate into the 

SC. 

The complex protective barrier of the SC is made up of lipids synthesized by the epidermis and natural moisturizing 

factors (NMFs), known as the hydro-lipid system.30  NMFs are hygroscopic substances in the SC involved in water 

binding within corneocytes.31 

2.2. Development of Epidermis and Dermis 
The coordinated development of the dermis, epidermis, and associated tissues begins during the first trimester 

(around the 2nd month of gestation).8,31-33  The following subsections provide additional detail. 

2.2.1. Stratum Corneum Development 
The development of the SC begins during the third trimester, around week 24 (month 6) of gestation, and continues 

to through weeks 32 to 40 (months 8 to 10).8,11,17,34-38  
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2.2.2. Gestational Age (GA) 24 Weeks (6 months) to Full-Term Birth 
The cellularity and thickness of the epidermis steadily increase from gestational week 24 (month 6) to term.  Before 

GA 30 weeks (7½ months), the epidermis is thin and is characterized by few cell layers, barely perceptible rete 

ridges (i.e., the undulations of the basal layer of the dermal-epidermal junction), and a poorly formed SC.30  Well-

defined rete ridges and well-developed SC appear around the 34th week (8½ month) of gestation.8,17,30,31  The barrier 

function of the skin at 34th weeks (8½ months) of gestation is comparable to neonates. 

The vernix caseosa develops at the end of the third trimester, coincident with terminal differentiation of the 

epidermal keratinocytes of the SC.17,22,31,39-42  The vernix caseosa is a protective hydrophobic biofilm (i.e., 

hydrophobic mantle) containing fatty acids, squalene, wax esters, triglycerides, cholesterol and ceramides.6,17  The 

vernix caseosa does not directly contribute to the barrier function of the skin, although it  contains some lipids that 

helps maintain hydration levels of the skin, and may have some antimicrobial properties as well. 

2.2.3. Full-Term Birth through First Postnatal Months 
The full-term neonate has all of the skin structures of an adult, and these structures do not undergo substantial 

changes after birth.4  The epidermis continues to thicken for about four months after birth, attributable primarily to 

the proliferation of cells in the basal layer, which causes a mounding or heaping of that layer and a corresponding 

deepening of the rete ridges.  However, the SC of the full-term neonate is remarkably capable of fulfilling its key 

functions soon after birth, especially that of providing an effective semipermeable diffusion barrier under basal 

conditions between the inside and outside of the body.22  

On the other hand, the skin of neonates is continually adapting during the postnatal period, in a manner that 

optimizes the balance among growth, thermoregulation, and the water-barrier and protective functions of the skin, in 

contrast to the relatively steady-state of adult skin.4,11,17,31,42-45 34,42  Although the skin of neonates provides a 

sufficient barrier under basal conditions, it has a greater tendency to develop irritant/allergic contact dermatitis and 

exhibits greater percutaneous absorption, suggesting that barrier function is not fully developed at birth.46,47   

Percutaneous absorption is increased in the skin, especially in pre-term neonates until postnatal age (PNA) 2 to 3 

weeks, and also in full-term neonates during the first 3 to 5 days of life and up to 6 months of age (when the pH of 

the skin can be called “normal”).8,11,21,48,49  Delayed maturation of barrier function of neonatal skin is attributable to 

the low expression and activity of phospholipases A2 (PLA2s).  As the expression and activity of these enzymes 

increase in the skin after birth, they yield free fatty acids that acidify the skin and contribute to the barrier function 

of the skin.  Illness and death attributable to the percutaneous absorption of topically-applied toxicants (e.g., 

hexachlorophene emulsions or powders, salicylic acid ointments, aniline dyes, naphthalene, iodine, boric acid, ethyl 

and methyl alcohol), mostly in full-term neonates with damaged skin and in pre-term neonates, are well 

documented.4,11,17,50,51  

The blanching response to topical phenylephrine increases in pre-term neonates (GA < 37 weeks; 9¼ months) with 

decreasing GA at birth, and disappears 2 to 3 weeks later, demonstrating that the dermal penetration of the drug in 

pre-term neonates is attributable to the poor epidermal barrier.7,8,11,11,48  The blanching effect, which is attributable to 
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the phenylephrine-induced local contraction of blood vessels in the skin, was minimal or absent in full-term 

neonates (GA > 37 weeks; 9¼ months), indicating low skin penetration and absorption of the drug.7,11,48 

The immaturity of SC formation in neonates, especially in the pre-term neonates born at ≤34 weeks of gestation, can 

cause excessive fluid losses, electrolyte imbalances, and deficient thermoregulation.7,17,52 

There is no clear consensus about the relative effectiveness of the SC barrier in infants after about the first postnatal 

month.17,31  SC barrier function involves a complex interplay of factors such as corneocyte maturity/hydrophilicity, 

lipid amount and phase, density of appendages, surface micro-relief, and diffusion-path length, which could help 

explain some of the differences between infant skin and adult skin.31  Nikolovski et al. (2008) concluded, based on 

the results of their study, that the adaptation and maturation of the SC barrier function and water-handling properties 

continues from birth until more stable dermal regulatory mechanisms take over up to 12 months or more after 

birth.31  

2.2.4. Histological and Other Changes 
The following subsections describe some of the histological and other changes of the skin during development. 

2.2.4.1. Basement Membrane and Dermis 

The cohesion structures in the basement membrane of neonatal skin are similar in type and density to adult 

skin.4,53,54  There are also many fibroblasts producing elastic and collagen fibers in the newborn dermis, although 

fewer than in adult skin.4  The elastic fibers develop further after birth, and are completely mature at about 3 years of 

age.  The water, glycogen, and hyaluronic acid contents of the dermal extracellular matrix decrease during 

development after full-term birth, while dermatan-sulfate content increases.4,55 

2.2.4.2. Epidermis 

Histologically and ultrastructurally, the epidermis of full-term neonates (GA > 37 weeks; 9¼ months) is well 

developed, and does not show much difference compared to the epidermis of adults.4,4,33,56,57  The dermis is 

somewhat thinner, the rete ridges shallower, and the appendages denser, but the epidermis and SC are nearly 

identical to their adult counterparts.7-9,11,17,22,30,57,58 

The full thickness of infant skin (epidermis and dermis) is about 40–60% that of adult skin.17,52  The cohesion and 

adhesion of epidermal cells in newborn skin are not fully developed and the connection at the epidermal/dermal 

junction is weaker than in adult skin.22  Thus, infant skin blisters more readily than adult skin, for example.  The rete 

ridges progressively deepen in the skin of infants during GA 36 to 40 weeks (9 to 10 months), yielding a thicker and 

more cellular epidermis up to PNA 16 weeks (4 months).8,30 

2.2.4.3. Stratum Corneum 

Histologically, the SC does not appear to be fully differentiated in newborn skin before GA about 34 weeks (8 ½ 

months), based on the fewer layers of cornified cells compared with adult skin, and SC maturation may not be 

complete until GA about 37 weeks (9¼ months).6,30,31,42,59  
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2.2.4.4. Microstructure of the SC/Epidermis 

Stamatas et al. (2010)60 investigated infant skin microstructure in vivo and compared it with that of adult skin using 

fluorescence spectroscopy, video microscopy, and confocal laser scanning microscopy.  Infant SC was 30% and 

infant epidermis 20% thinner than in adults. Infant corneocytes were 20% and granular cells 10% smaller than adult 

corneocytes, suggesting more rapid cell turnover in infants.  Infant skin and adult skin also differed in papillae 

density and size distribution.  A direct relationship between SC morphology and the structure of dermal papillae was 

observed only in infant skin.  The transition from papillary to reticular dermis was observed only in adult skin.  The 

authors indicated that the qualitative and quantitative differences in the microstructure may help explain some of the 

reported functional differences, especially the differences in water-handling properties, between infant skin and 

adult skin. 

2.2.4.5. Hydrolipid Film 

The hydrolipid film of the skin is a protective water-in-oil (w/o) mixture composed mainly of sebum from sebaceous 

glands and water from eccrine glands.  It is not fully developed in babies.4  

Sebum consists mainly of squalene, wax esters, cholesterol esters and triglycerides, and possibly free cholesterol and 

free fatty acids.6,17  Sebum secretion increases after birth, reaching rates during the first week of life comparable to 

adult rates.6  Sebaceous gland activity in the neonate during this first week is thought to be stimulated by preceding 

transplacental exposure to maternal hormones, because sebum secretion is greater in the early neonatal period than 

at PNA 6 months.6,17,61  Sebum secretion then remains relatively low and constant until pre-puberty, when an 

increase in sex-hormone production causes a new rise in secretion.6 

Sebum lipids are major constituents of the Marchionini’s protective cutaneous hydrolipid film, which has primarily 

an antimicrobial function.  This hydrolipid layer is also thought to serve as a plasticizer, lubricant, and 

antioxidant.6,17,62 

2.2.4.6. Triggers and Mechanisms of Structural Development 

During the postnatal period  there is development of the SC, so that even pre-term neonates born at GA greater than 

about 35 weeks (8 ¾ months) have barrier function (as determined by reduction in transepidermal water loss) similar 

to that of full-term neonates and infants within 2 to 4 weeks after birth.6-8,11,17,30,35,59,62-64  The stimulus for rapid 

epidermal maturation and skin-surface acidification, especially in the pre-term neonate, appears to be the change 

from the amniotic fluid environment to extra-uterine air, and the accompanying low external humidity that 

stimulates cell turnover in the outer layers of the skin.6,8,11,30   

The molecular mechanisms of postnatal epidermal-barrier development in neonates are not fully understood, 

although there is evidence for a complex interplay of regulatory mechanisms involving skin-surface acidity, 

calcium-ion gradient, and nuclear-hormone receptors ⁄ ligands (i.e. topical peroxisome-proliferator-activated-

receptor activators and liver X-receptor activators).6,63,65  
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2.2.5. Changes in Biophysical Measurements 
The development of the functional transepidermal-barrier properties of the skin parallels the histological 

development of the dermis and epidermis before and after birth.11,17,30,66  The morphology and lipid composition of 

the epidermis in full-term neonates closely resemble those of older children, and the basal transepidermal barrier is 

effective at birth, although recovery from external insults that affect the barrier function of the skin is slower in 

neonates than in older children.  The parameters of skin physiology undergo dynamic changes during the first 3 

months of life, especially during the neonatal period.9,30,66,67  These rapid changes during the first months after birth 

are reflected primarily in measurements of biophysical parameters, such as transepidermal water loss (TEWL) and 

skin-surface pH, as well as measures of the total water content of the SC, water gradient through the SC, and water 

absorption and desorption rates in the skin.  This is discussed in greater detail in the following subsections.  These 

biophysical measurements are used to assess skin function, but they are generally not good indicators of the ability 

of the skin to serve as a barrier to skin penetration and absorption. 

2.2.5.1. Transepidermal Water Loss (TEWL) 

Based on TEWL and percutaneous absorption studies, full-term neonates (GA > 37 weeks; 9¼ months) and even 

late pre-term neonates (GA > 30 weeks; 7½ months) appear to have SC with barrier properties comparable to those 

of adult skin.4,6,11,17,31,31,59,64,66 

The high TEWL associated with the drying of the skin in the first 4 hours after birth is subsequently substantially 

reduced to rates as low as about 6 g⁄m2 ⁄h within a week or two, depending on the measurement technology, which is 

consistent with TEWL measurements in older children (PNA > 1 month) and adults.4,6,8,17,22,64,66,68-70  

However, this finding is not universal.  For example, Nikoloski et al. (2003) found average TEWL ranging from 15 

to 30 g/m2/h in infants 3 to 12 months of age compared with around 6 to 8 g/m2/h in adults, using a closed chamber 

method, suggesting that the water-barrier function of the skin continues to develop during the first year of life.31,45,71  

2.2.5.2. Acidity (pH) 

The skin-surface pH in neonates ranges from 6.2 to 7.5 at birth, which is responsible for the immaturity of the 

epidermis.4,6,17,22,40,45,68,72   

Most studies indicate that the pH declines rapidly in the first week of life, and more gradually up to the fourth week, 

to pH about 4.5 to 5.5, which is within the dermal pH range of older children and adults (4.0 to 

5.9).4,6,9,22,42,44,45,57,68 17,73  A single study reported that pH measurements of the skin of the volar forearm and, 

especially, the buttocks of infants and children up to 2 years of age were statistically-significantly higher than in 

adults.68  

Acidification of the skin surface (i.e., “acid mantle” development) is essential for normal SC barrier maturation, 

homeostasis, and repair, because it enables pH-dependent extracellular lipid processing and turnover by β-

glucocerebrosidase and acidic sphingomyelinase, formation of functional lipid lamellae, regulation of desquamation, 

and control of bacterial skin flora.4,17,22,29,46,68,73-77  The “acid mantle” of the SC is thought to arise from the secretion 
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of sebum (free fatty acids), sweat (lactic acid), free amino acids, cis-urocanic acid (from histidine), pyrrolidone 

carboxylic acid, filaggrin breakdown products, and the action of the Na+/H+ antiporter during exocytosis of lamellar 

bodies.4,6,17,42,44,68  However, the hydrolysis of phospholipids and triglycerides of epidermal origin produces most of 

the free fatty acids in the SC.  Sebum-derived fatty acids are probably less important, because the pH of the surface 

is low in areas of the skin where sebaceous glands are few compared to sebaceous-gland enriched areas.  

However, the buffering capacity of the skin surface is much lower in in neonates and infants than in adults.4  

Occlusion or bathing with alkaline soaps can readily alkalinize the skin surface of neonates and infants.73,77  

2.2.5.3. Hydration 

Following a period of evaporative drying, SC hydration in full-term neonates during the first days of postnatal life is 

lower on most sites of the body, compared with older children (PNA 3 to 48 months) and adults.6,17,42,45,61,78  This is 

partly explained by the presence of the hydrophobic mantle (vernix caseosa), which protects the fetus from 

intrauterine maceration.6,78,79  Subsequently, SC hydration increases substantially from 2 weeks to up to 1 to 3 

months after birth, corresponding with a parallel increase in the permeability of hydrophilic compounds and 

decrease in the permeability of lipophilic compounds in the skin.9,17,31,42,44-46,68  

However, some authors report measurements of hydration, pH, and other biophysical properties suggesting that, 

functionally, the SC continues to mature throughout the first or second year of life.  For example, SC hydration 

(measured as capacitance) and pH were reported to be statistically-significantly greater throughout the second year 

of life, compared with adults.68  Further, SC water absorption/desorption rates, total water content, and the steepness 

of the water gradient through the SC were greater than, and hygroscopic NMF content of the SC was less than, and 

more variable than in adults throughout at least the first year of life.31  

The amount of water in the SC and the gradient of water across the thickness of the SC, in particular, are important 

factors for the maturation of the SC in infant skin by influencing skin surface morphology, desquamation, and the 

expression of keratins and other epidermal proteins.17,31 

2.3. Development of Dermal Microcirculation 
Birth triggers a series of events in cutaneous vascularization, and the microcirculation of the skin continues to 

develop up to PNA 14 to 17 weeks (3½ to 4¼ months).6  Immediately after birth, the microvasculature is a 

horizontal dense plexus with a disordered capillary network, and capillary loops are not detectable except in the nail 

beds, palms and soles.  Capillary loops begin to appear in other areas in the second week postpartum, and are 

widespread 12 to 15 weeks (3 to 3¾ months) thereafter.6  The capillary loops form lastly in the skin creases. 

2.4. Summary 
In summary, SC is an effective semi-permeable barrier soon after birth, if not at birth, although there are indications 

that it continues to develop subtly over the course of the first month or two of life.   
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3. Biotransformation in the Skin 
This section discusses the effects of biotransformation enzymes on the absorption of substances topically applied to 

the skin.   

The SC is generally thought of as a passive, inert barrier to diffusion.  However, the skin can also serve as a 

metabolism barrier for some topically-applied substances.  This is illustrated, for example, by the substantial 

reduction in the dermal absorption of topically-applied parabens attributable to the biotransformation of parabens in 

the skin.  The skin has all of the major biotransformation enzymes of the liver except, almost invariably, at lower 

levels, and at much lower levels for some enzyme systems.  The biotransformation capacity of the skin is generally 

more saturable than that of the corresponding systems in the liver.  Nevertheless, the skin has a substantial capacity 

to biotransform substances that enter and pass through the SC if the substances remain in the epidermis long enough. 

Very little information was found to address the development of enzyme systems in human skin.  Thus, the 

subsections below include information about the development of biotransformation capacities in the liver, which has 

a rich literature in comparison. 

3.1. First Pass Effect 
The absorption of chemicals through the skin is often thought to be the result of simple diffusion, with the SC 

serving as a passive, inert, rate-limiting barrier.16  However, the skin expresses all of the major Phase 1 and Phase 2 

enzymes and metabolic functions found in the liver and other tissues.62,80  The specific activities of these enzymes in 

subcellular fractions of the skin are generally lower than their counterparts in the liver (0.1%–28% for Phase 1; 

0.6%– 50% for Phase 2).62  However, viable skin still has a substantial capacity to metabolize many 

xenobiotics.16,62,81 

Esters, primary amines, alcohols, and acids are especially susceptible to metabolism in the skin.62,82  Esterases and 

amidases are highly active in human skin, although these enzymes appear to be much more active in keratinocyte 

cultures than in excised whole skin or dermis-derived fibroblast cultures.83  Esters can be extensively metabolized by 

non-specific esterases in the skin to yield the corresponding alcohols and acids.62  Examples include benzyl acetate, 

dimethyl-, diethyl-, and dibutylphthalates, retinyl palmitate, herbicide esters, and methyl salicylate.62  Primary 

amines are acetylated, alcohols and acids undergo oxidation/reduction reactions, and acids are conjugated with 

glycine in the skin. 

In addition, conjugation with glutathione, sulfate, and glucuronic acid occurs in the skin.62 

The capacity of the skin to metabolize xenobiotics can be an important factor determining the rates, extents, and 

forms (parent compounds and their metabolites) in which they exert local effects on the skin and systemic 

effects.16,62  For example, in vitro studies clearly demonstrated extensive “first-pass” metabolism of benzo(a)pyrene 

(BaP) or testosterone topically applied to metabolically-viable, full-thickness skin samples from humans and other 

mammals, unlike previously frozen skin samples, yielding a complete spectrum of metabolites in the receptor 

fluid.16  See diagram of static-type diffusion cell, for an image of the type of apparatus used in this kind of study 

Distributed for Comment Only -- Do Not Cite or Quote

http://www.eurofins.com/media/1433829/dermal%20absorption_265x214.jpg


REVIEW DRAFT 

12 
REVIEW DRAFT 

(image is from: http://www.eurofins.com/agroscienceservices/chemistry/dermal-absorption.aspx). These studies 

showed that “first-pass” metabolism through mouse skin can be induced by topical BaP exposure to increase the 

permeation of BaP by 2- to 3-fold, and inhibited by potassium cyanide (KCN) to substantially reduce BaP 

permeation. 

Thus, the intact, viable epidermis can function as a “metabolizing membrane,” providing a metabolic as well as a 

diffusional barrier to percutaneous absorption, depending on the metabolic competency of the epidermal cells and 

the physicochemical and biological properties of the topically-applied substances and their metabolites.16,80  The 

“first-pass effect” can serve as a rate-limiting barrier for compounds that bind to or otherwise remain for a 

sufficiently long time in the skin to produce inactive metabolites.62  

However, the “metabolic barrier” will be negligible if the physicochemical barrier of the SC substantially limits the 

percutaneous penetration of a compound, or if the compound permeates the skin and enters the systemic circulation 

too rapidly to enable significant “first-pass” metabolism of the compound in the skin.  On the other hand, the “first-

pass effect” may enhance permeation and systemic toxicity of polar metabolites formed from a lipophilic compound 

in the skin.62 

It is also important to recognize the substantial differences between a “first-pass effect” in the skin after skin contact 

compared with the “first-pass effect” in the liver after oral exposure.80  A compound will be susceptible to 

metabolism only in the relatively small area to which it is applied on the skin.  In contrast, the compound will be 

dispersed throughout the entire liver before entering the systemic circulation after oral exposure.  This factor, 

together with the generally lower enzymatic activities in the skin, indicates that metabolism will be more readily 

saturated, and the “first-pass effect” may be substantially less after skin contact than after ingestion.  It is also 

important to note that assessing “first-pass” metabolism of a topically-applied compound, in vivo, is complicated by 

the potential for metabolites found in the skin to originate from the metabolism of the compound in the liver as well 

as in the skin. 

3.2. Ontogeny of Biotransformation Enzymes 
Unlike development of structural/anatomical and physiological/functional parameters, there is a dearth of research 

on the ontogeny of biotransformation-enzyme systems specifically in the skin of neonates, infants and children.  

Thus, little is known about differences in the metabolism of xenobiotics in the epidermis of full-term neonates and 

infants compared with adults, although the differences could be responsible for important dissimilarities in the 

relative rates of metabolism, the nature of the metabolites produced and, thereby, the potential for these substances 

to cause local and systemic effects.50   

In comparison, there is much more information in the scientific literature about the development and maturation of 

biotransformation enzymes in the liver.  The ontogeny of biotransformation enzymes in the skin might be similar 

enough to that of liver enzymes to provide some insights by analogy.  However, it should be emphasized that 

extrapolating information on the development of liver-enzyme systems to make assumptions about the development 

of dermal-enzyme systems is speculative, and must be approached with caution.  This is because there is little 
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scientific evidence to support the reliability or validity of such extrapolations.  Note, for example, the substantial 

differences observed in the developmental timelines of the biological functions of several organ systems that can 

play critical roles determining the susceptibility of children to exposures (Figure 1).2 

3.2.1. Neonatal Biotransformation Capacity in the Liver 
Neonates display both Phase I and Phase II metabolic capacity for most substances in the liver, although it may be 

immature and can be quite low for some substances.5  Generally, the biotransformation capacity in neonates and 

infants is difficult to predict based solely on PNA, because the maturation rates of Phase 1 and Phase 2 pathways 

vary widely by metabolic pathway and inter-individually, and the metabolic pathways can be induced by in utero or 

post-partum exposures to inducing agents.84  In non-induced neonates (pre-term or full-term), the overall capacity 

for biotransformation is low, especially during the first two weeks of life, yielding reduced systemic clearances and 

longer half-lives, compared with older children and adults.4,84,85 

Ginsberg et al. (2002) demonstrated the immaturity of metabolic and clearance systems in the first weeks to months 

of life, based on the evaluation of a pharmacokinetics database of 45 drugs covering a wide range of chemical 

structures, mechanisms of action, and metabolism and clearance pathways, including Phase I, Phase II and renal 

excretion pathways.86  On average, half-lives were 3 to 5 times longer in premature neonates, and 2 to 3 times longer 

in full-term neonates, compared with the corresponding half-lives in adults, although the half-life for CYP1A2 

substrates were 9 times longer in full-term neonates than in adults.  However, these differences disappeared by 2-6 

months of age, after which the half-lives were comparable to, or shorter than, those of adults for specific drugs and 

pathways.4,9,84,86-88  

The biotransformation rates of several drugs in the neonate can increase precipitously from about 1/3 to 1/5 of adult 

rates to 2 to 6 times greater than adult rates by 2 to 3 months up to 2 to 3 years after birth, followed by a gradual 

decline to adult rates after puberty.51  

3.2.2. Development of Biotransformation Capacity in the Liver 
Figure 1d, below, illustrates general trends in the timelines for the development of several major Phase I and II 

hepatic biotransformation pathways.2 The specific enzymes involved in xenobiotic metabolism, as well as 

intermediary metabolism, typically develop at different ontogenic stages.  Some enzymes increase rapidly days 

before birth, some increase soon after birth, and others develop around the time of weaning.22,87  Hines (2008) 

suggested three categories of individual hepatic drug-metabolizing enzymes (DMEs), based on current knowledge of 

their ontogenies, including the following:89  

(1) Enzymes with concentrations that peak during the first trimester (GA < 12 weeks; 3 months), remain high 

or decrease during gestation, but are absent or greatly diminished within 1 to 2 years after birth (e.g., 

CYP3A7, FMO1, SULT1A3/4, SULT1E1, and perhaps ADH1A) 

(2) Enzymes with relatively constant concentrations throughout gestation and postnatal life (e.g., CYP3A5, 

CYP2C19, and SULT1A1) 
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(3) Enzymes with undetectable or very low concentrations during the second or third trimester (GA 16 to 37 

weeks; 4 to 9¼ months), but which increase substantially at birth or within 1 to 2 years after birth (e.g., 

ADH1C, ADH1B, CYP1A2, CYP2C9, CYP2D6, CYP2E1, CYP3A4, FMO3, and SULT2A1) 

The enzymes in category (3) that have onset or significantly increasing expression during the perinatal period (e.g., 

CYP3A7, CYP2C, CYP2D6 and CYP2E1) typically also exhibit substantially greater degrees of inter-individual 

variability during this period, compared with later postnatal ages.89-92  Based on limited data, the polymorphic 

enzymes CYP2D6 (category 3) and CYP2C19 (category 2) appeared to exhibit especially high inter-individual 

variability, leading Dorne et al. (2005) to suggest that some neonates could be particularly susceptible to compounds 

that are deactivated by these enzymes.92 

Generally, the variability in elimination half-lives for many chemicals tends to be greatest for full-term neonates 

between 1 week and 1 month of age, presumably because of the developmental changes taking place during that 

period.2,93 

3.2.2.1. Glucuronidation 

Glucuronidation reactions are greatly reduced in neonates, compared with older children and adults, corresponding 

to the substantially lower activities of uridine 5’-diphosphate (UDP)-glucuronosyltransferases (UGTs) in the 

neonates. 

Reduced glucuronidation capacity in neonates is responsible for a number of well-characterized medical conditions, 

including neonatal jaundice caused by the accumulation of bilirubin in the serum and typically lasting for about 10 

days in full-term neonates.  Subsequently, the serum bilirubin concentrations decline steadily for about two weeks, 

and reach adult levels by about 3 to 6 months of age, corresponding to increases in UGT activity toward 

bilirubin.21,94,95 

Other examples of medical conditions attributable to the immaturity of conjugation enzyme systems include “gray 

baby” syndrome from the systemic accumulation of the antibiotic chloramphenicol administered i.v. in neonates, and 

‘‘gasping baby’’ syndrome from the systemic accumulation of benzoic acid after exposure to the preservative benzyl 

alcohol in umbilical catheter flushing solutions or i.v. injectable products.9,85,95-99 

Strassburg et al. (2002) detected no transcripts of 9 UGT genes (i.e., UGT1A1, UGT1A3, UGT1A4, UGT1A6, 

UGT1A9, UGT2B4, UGT2B7, UGT2B10, UGT2B15, representing the “typical repertoire” in humans) in the livers 

of two fetuses (GA ~ 20 weeks), but found transcripts of all of the UGT genes in all liver samples from children 

(PNA 7 to 14 months) and adults.100  The expression levels of these genes were constant in the livers of all subjects 

more than 6 months old, except for UGT1A9 and UGT2B4, which appeared to be up-regulated in an age-dependent 

manner from 6 months up to 18 months (UGT1A9) or 24 months (UGT2B4) after birth.   

However, the catalytic activities of hepatic microsomal preparations tested in vitro, using 18 substrates, appeared to 

be 3- to 40-fold less in children 6 to 12 months, 13 to 18 months and 19 to 24 months of age, compared with adults, 

including ibuprofen (24-fold), amitriptyline (16-fold), 4-tert-butylphenol (40-fold), estrone (15-fold), and 

buprenorphine (12-fold) in 13- to 24-month old children.100  The authors concluded that hepatic glucuronidation 
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does not correlate well with the expression of UGT genes, and may not approach adult rates until after 2 years of age 

for numerous substrates, including steroid hormones, phenolic substances, and opioids. 

3.2.2.2. Sulfation 

Sulfation appears to provide a major, broad-spectrum detoxification mechanism during human development, as well 

as playing a central role in steroid hormone biosynthesis, catecholamine metabolism, and thyroid hormone 

homeostasis, among other processes.101,102  In contrast to glucuronidation, sulfation reactions display considerable 

capacities in the fetus, at birth, and thereafter.21,85,92,95,102,103 

For example, acetaminophen sulfate is the major metabolite of acetaminophen from birth to about 9 years of age, 

after which acetaminophen glucuronide is the major metabolite.85,95,104-106  Thus, the active sulfation of 

acetaminophen appears to compensate, at least to some extent, for the reduced glucuronidation of acetaminophen in 

neonates and older children up to around adolescence.9,95,101,102,107  The weight-normalized clearance of 

acetaminophen in infants 6 to 16 months of age is the same as the clearance observed in adults, and exceeds adult 

clearance for a period thereafter.105,108,109 

As for acetaminophen, the sulfate conjugation of salicylamide and morphine has been reported to be similar in 

neonates and adults, in contrast to glucuronidation.9,95,104,105,110  In particular, morphine is sulfated at rates 

comparable to adults by 2 to 6 months of age, although it is only poorly sulfated in neonates.  

3.2.2.3. Glutathione-, Acetyl-, and Thiopurine-S-methyl- Transferases 

Like the UGTs, glutathione-transferase activity is low during the first 6 months of life, and acetyltransferase activity 

remains low until about 2 years of age.21,26  On the other hand, thiopurine S-methyltransferase (TPMT) activity is 

reported to be about 50% greater in neonates than in race-matched adults, although exhibiting polymorphism 

consistent with that observed for this enzyme in adults.9,111 

3.2.2.4. Carboxylesterases 

Carboxylesterases (CEs) play integral roles in drug metabolism and insecticide detoxification by hydrolyzing 

chemicals containing carboxylic acid ester, amide, and thioester functional groups.112  CEs can also catalyze 

transesterification reactions. 

The liver has the highest carboxylesterase (CE) activity of all of the organs, and expresses two major isozymes, 

including hCE1 and hCE2, although hCE2 is predominately expressed in the gastrointestinal tract.112  Additionally, 

hCE1 and hCE2 differ markedly in the ability to hydrolyze some drugs.  For example, oseltamivir and deltamethrin 

are rapidly hydrolyzed only by hCE1, but aspirin and irinotecan are hydrolyzed predominantly by hCE2. 

Pope et al. (2005) found no statistically significant difference between mean infant (PNA 2 to 24 months) and adult 

(20 to 36 years old) hepatic CE activities in an in vitro system, using p-nitrophenyl acetate as the substrate, and the 

IC50s of the CE inhibitor chlorpyrifos oxon in this system were comparable across the liver samples from all 

subjects ≥3 months of age.  The amounts of carboxylases measured in the microsomal preparations were lower, and 

the sensitivity of the in vitro system to chlorpyrifos was statistically-significantly greater, for liver samples from the 
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single 2-month-old subject, compared with the older subjects (3 months to 36 years of age).113  The authors noted 

the limited scope of their study, which evaluated only 5 liver samples from individuals ≤ 2 years old, some of whom 

were on medications (e.g., corticosteroids) that could have influenced CE expression. 

In comparison, Yang et al. (2009) found that hepatic hCE1 and hCE2 gene expression was about 70% in a group of 

34 children (0 days to 10 years old), compared with 22 adults (≥ 18 years of age).112  In addition, the hydrolysis rates 

of aspirin, osetamivir, deltamethrin and permethrin by the liver microsomes obtained from the group of children 

were only about 25% of the rates using microsomes prepared from the adults.  Further, the authors noted 

substantially greater within-group inter-individual variability of the expression of both hCE1 (218-fold) and hCE2 

(21-fold) among the children, compared to those of the adults (12-fold for hCE1; 4-fold for hCE2), which 

corresponded well to the elevated inter-individual variability in the hCE1 and hCE2 protein content (100-fold) and 

hydrolytic activity (127-fold) of liver extracts from the children. 

Except for hCE1 among the children ≤ 1 year of age (p = 0.004), these researchers found no statistically significant 

linear correlation between age and either hCE1 or hCE2 expression, which they speculated is attributable, at least in 

part, to diseases and exposure to therapeutic agents in the older children and adults studied.112 

3.2.2.5. Summary 

The metabolic capacity of many, if not most, hepatic enzyme systems mature rapidly in the neonates, exhibiting, and 

even exceeding, adult capacities within about 6 months to 1 year after birth.5,9  The capacities of these systems to 

detoxify or potentiate xenobiotics can reasonably be assumed to be lower in neonates and infants ≤ 6 months than in 

older children and adults. 

However, for some substrates, the metabolizing capacity may more gradually approach adult levels only after 1 to 3 

or more years of age, particularly for substrates for which metabolism may depend exclusively or almost exclusively 

on the activity of UGTs or glutathione- or acetyl-transferases.9,114  Thus, with the possible exception of the latter 

substrates, children older than about 6 months probably have hepatic enzyme capacities similar to those of adults. 

The information currently available in the scientific literature is not sufficient to establish that generalities based 

almost entirely on studies on the development of hepatic enzyme systems in humans can be extended to the 

development of such systems in the skin.  However, extrapolating the hepatic developmental data to infer the likely 

corresponding development of cutaneous metabolic activities appears to be the best we can do, given the substantial 

gaps in current knowledge and the uncertainties about the ontogeny of these systems in the skin.  Thus, as for the 

liver, the enzymatic activities in the skin of neonates and infants ≤ 6 months of age may be assumed to be lower, and 

more variable, than in the skin of older children and adults. 

4. Susceptibility to Carcinogens and Tumor Promoters 
The potential for greater susceptibility of neonates and infants to carcinogenicity has been explored in numerous 

animal studies since the around the mid-1940s.115-123  The neonatal mouse, in particular, is highly sensitive to direct-

acting genotoxic carcinogens, which cause mutations by covalently binding to DNA to form exogenous DNA 
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adducts.119,120,120,124  Direct-acting carcinogens include electrophiles that bind to DNA without requiring metabolic 

activation, as well as chemicals (procarcinogens) that require biotransformation to produce metabolites (proximate 

carcinogens) that bind covalently to DNA.  

Most direct-acting chemical carcinogens are procarcinogens, which require biotransformation to produce reactive 

proximate carcinogens.119,120,124-126  For example, neonatal mice are extraordinarily susceptible to direct-acting 

hepatic carcinogens, in part because they possess biotransformation capacities sufficient to produce reactive 

metabolites.120,124  However, the greater susceptibility of neonatal mice is often largely attributable to substantially 

greater DNA-replication rates in the liver, compared with those of adult mice.  Observations such as these have led 

to the development of neonatal rodent tumorigenicity bioassays as animal models for testing chemicals for the 

potential to cause cancer.124-126   

However, neonatal mice have proven to be insensitive to indirect-acting carcinogens that can yield tumors through 

secondary mechanisms.124,125  Secondary mechanisms, which do not involve direct reaction of the carcinogen with 

DNA, include tumor promotion through the stimulation of cellular proliferation or the inhibition of programmed cell 

death (i.e., apoptosis). 

 

In sum, the animal studies noted above, which were performed mostly on particularly sensitive strains of mice, 

suggest that neonates may be more susceptible than adults to exposures to direct-acting genotoxic carcinogens, but 

not to exposures to indirect-acting nongenotoxic carcinogens, such as tumor promoters.   

5. Discussion and Conclusions 
The potential dermal penetration and systemic absorption of topically-applied cosmetic ingredients in normal, full-

term neonates and infants is governed by two major factors, including the development of the (1) SC as a diffusion 

(physical and chemical) barrier, and (2) biotransformation-enzyme systems and capacities in the skin.   

The CIR Expert Panel concluded that the SC provides an effective diffusion barrier at birth or within a few days of 

birth.  The Panel considered evidence that the SC continues to develop, at least subtly, over the first month or two of 

life.  Based on some biophysical parameters, this development can continue up to about one to two years of age.  

However, the Panel was confident that the SC in normal, full-term neonates is an efficient barrier that continues to 

develop incrementally throughout childhood. 

The Panel noted the absence of capillary loops in the dermal papillae of neonates until about 2 weeks after birth, 

which continue to develop gradually until about 3 months of age.  The absence of these loops probably reduces the 

rate of systemic absorption of lipophilic and other ingredients that can penetrate the SC, compared to the absorption 

rates in older children and adults. 

However, the biotransformation capacities of the skin represent an important consideration for topically-applied 

ingredients that penetrate the SC and remain in the dermis for durations sufficient for the production or deactivation 

or potentially toxic metabolites.  Unfortunately there is very little information available on the development of 
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biotransformation capacities in the skin.  To the extent that development in the skin parallels development in the 

liver, many enzyme systems in the skin will be fairly mature by about six months of age.  Liver-enzyme systems, in 

general, tend to mature very rapidly in newborns.  The major exceptions are the enzymes that catalyze 

glucuronidation reactions.  Enzymes that catalyze reactions other than glucuronidation can increase substantially by 

about six months of age, and even exceed biotransformation rates of adults during childhood (e.g., 

sulfotransferases). 

The Panel noted that toxicokinetic information in ingredient safety assessment reports include metabolism data 

when appropriate.  Thus, for, example, if an ingredient can be expected to penetrate the SC and its metabolism in the 

liver depends primarily on glucuronidation pathways, then topical exposures to neonates and infants may warrant 

greater scrutiny and caution from the Panel.  This is because glucuronidation activity is generally an effective 

detoxification and elimination mechanism that is lower in the liver, and probably in the skin as well, in neonates and 

infants than in adults.  On the other hand, the Panel will be less concerned if an ingredient that penetrates the SC is 

metabolized by sulfotransferase pathways to produce nontoxic metabolites, because sulfotransferase activity is 

typically much greater in neonates and infants than in adults. 

The Panel concluded that the information currently available in the scientific literature reveals no differences in the 

physical/chemical barrier or biotransformation processes in the skin to suggest that neonates and infants will exhibit 

unique toxic effects that would not also be detected in adults at sufficient exposures. The Panel recognized the 

substantial knowledge gaps in the scientific literature about the development of biotransformation capacities 

specifically in the skin, and the significant uncertainties of extrapolating from the ontogenetic information about the 

liver to the skin.  The greatest uncertainties appear to be associated with the reported differences in 

biotransformation capacities between adults and neonates/infants up to about 6 months of age.  Some of these 

differences, for example differences in caboxylesterase activities, are not clearly attributable specifically to 

differences between adults and neonates /infants, rather than simply to inter-individual differences.  Further, some 

compounds may inhibit or induce biotransformation enzymes in the skin of neonates and infants, as well as adults.  

However, the nature and significance of these factors has been ill-explored in the scientific literature.  The Panel 

encouraged basic-science investigators to explore these gaps and develop information likely to help refine safety 

assessments in the future, and resolved to monitor the pertinent scientific literature.   

The Panel also emphasized that they will continue to interpret MoS estimates, as appropriate, to ensure the safety of 

cosmetic ingredients for neonates, infants and other children. 

In addition, the CIR Expert Panel is keenly aware of the potentially greater susceptibility of neonates to carcinogens, 

as well as to other potential toxicological effects.  The postulated reasons for greater susceptibility of neonates are 

many, including the effect of the rate of cell division on the fixation of mutations before repair can occur, the 

immaturity of biotransformation systems that can deactivate direct-acting carcinogens, the proliferation of mutated 

cells together with normal cells in target organs as part of normal ontogeny, and the hormonal status of the neonate, 

to name a few.115,116,124  The Panel routinely evaluates the physicochemical properties of cosmetic ingredients and 
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data from carcinogenicity, genotoxicity, and other relevant toxicological studies to ensure that cosmetic ingredients 

do not have the potential to cause cancer in neonates, adults, or any other members of the human population.   
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Issues To Be Discussed 

• Classification 
• Problems within Each Age-Group 
• Issues and Potential Therapy for Each 

 Category 
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Age-Related Categories  

• Premature Infants 
 Extremely Premature (less than 28 weeks) 
 Premature (28-34 weeks) 
 Above 34 weeks (like full-term neonates) 
• Babies (up to 6 months) 
• Infants (6 months-2 years) 
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Infants’ Skin (up to 2 years) 

• Issues of occlusion (e.g., diaper area, body 
folds) — down-regulates barrier homeostasis, 
superhydrates the SC & pH, which in turn  
risk of infections, dermatitis 

• Delayed barrier repair &  pH, even in 
unoccluded skin 

• Risk of dermatitis, infections & atopic 
dermatitis/atopic march 
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Basis for Functional Abnormalities 

Function 

• Barrier dysfunction 
• Elevated pH 

 
• Superhydration 
• Reduced Inflammatory 

threshold 

Aberrant Mechanisms 

• Elevated pH 
• Reduced sPLA2 activity (key 

acidifying enzyme)  
• Barrier abnormality (in part) 
• Cytokines activated & 

released due to barrier 
abnormality & pH  
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Infants’ Skin (up to 2 years) - Management 
 
• Petrolatum  
• Physiologic lipids, if risk of AD  
• Reduce pH  
• Keep dry 
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Babies’ Skin (34 weeks gestation to 6 
months) 

Barrier is sufficient for life in a terrestrial 
 environment, but: 
 
Further problems with barrier repair & high pH 
 (predisposes to inflammation, infections) 
 
+ Poor cohesion = reduced threshold to 
 blistering 
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Treatment of Premature Infants’ 
Skin (28-34 weeks): Partially 

competent barrier 
• Basal barrier function is normal, but very poor response  
            to  barrier insults (for first 2 weeks) 

 
• pH of stratum corneum is high, predisposing to 

 infections, inflammation & blistering (for first 2 
 weeks) 

 
• Barrier matures (catches up) rapidly with exposure to a 

 dry environment (by 2 weeks) 
• Note: Lamellar body delivery system is already in place 
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Babies’ Skin (34 weeks gestation to 6 
months) - Management 

 
Petrolatum,   
Reduce pH  
PPAR or LXR activators - accelerate maturation 
 & induce AMP  
Physiologic lipids, if high risk of atopic      
 dermatitis 
Dry, dry, dry  
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Babies’ Skin (34 weeks gestation to 6 
months) - Management 

 
Petrolatum,   
Reduce pH  
PPAR or LXR activators - accelerate maturation 
 & induce AMP  
Physiologic lipids, if high risk of atopic      
 dermatitis 
Dry, dry, dry  
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Reduce pH – Basis for Recommendation 

Models & Approaches 
• Neonatal Rat Model or 
• Organ Cultures of Fetal Rat 

Skin 
 
 

• Acidify with ‘superacids’ 
 

• Upregulate acidifying 
mechanism(s) with PPAR or 
LXR activators 

Rationale & Outcomes 
Timetable for maturation is 
 telescoped into first week 
 Accelerate post-natal 
 maturation (seven days to 
 one day) 
 
Accelerate maturation of 
 fetal rat skin    
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Treatment of Premature Infants’ 
Skin (28-34 weeks): Partially 

competent barrier - Management 

• Physiologic lipids with PPARs + EFAs in FFAs  
  (e.g., borage oil – γ-linoleic acid – PPARα activator)  
• Petrolatum (physical barrier)  
•  pH  
• Induce AMPs (novel strategies – VD3 or S1P signaling) 
• Dry, dry, dry 
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Extremely Premature Infants: Issues 

• Rescued by surfactant replacement 
• Immature skin now a major problem barrier - high risk of: 
  
 Sepsis (skin as portal of entry & poor innate    

 immunity)  
 Dehydration (poor barrier)  
 Necrotizing enterocolitis – related to barrier-related fluid   shifts  
 Intracranial bleeding – also barrier issue (again large   

 fluctuations in fluid status) 
  Symptomatic patent ductus arteriosus (also barrier- triggered 

 fluid instability 
 

Note: Lamellar body secretory system not yet present! 
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Logical Treatment of Extremely 
Premature Infants’ Skin (No Barrier) 

• Physiologic lipids ineffective (no LB system yet) 
   What can we do? 
• Vapor-permeable ‘dressing’; e.g., petrolatum 
• Stimulate epidermal maturation (e.g.,       

 PPAR, LXR activators) 
• Decrease pH 
• Induce innate immunity (C2Cer, resveratrol or  

 analogues – subject to UC invention)  

Distributed for Comment Only -- Do Not Cite or Quote



- 1 - 
 

  

                                                                                                        Commitment & Credibility since 1976 

 
Memorandum 

 
 
To:  CIR Expert Panel Members and Liaisons 
From:  Ivan J. Boyer 
    Senior Toxicologist 
Date:  May 16, 2014 
Subject:  Draft “Boilerplate” Paragraph on Infant Skin Considerations for Discussion Sections of Safety 

Assessment Reports 
 
 
CIR Staff conducted a thorough search of the literature for new epidemiological studies conducted since 2010 to 
investigate any relationship that may exist between the personal use of hair dyes and adverse health effects.  The 
searches were performed between April 16 and April 25 2014.  Only one new epidemiological study was found 
(Ros et al., 2012), which is a population-based case-control study that found no association between personal 
hair dye exposures and bladder cancer in The Netherlands.  In addition, two new meta-analyses were found, one 
reporting no association between hair dye use and bladder cancer and the other no association between use and 
glioma.   
 
All three of these studies were summarized and incorporated into a draft revised CIR background document 
addressing hair dye epidemiology.  The document was also edited with relatively minor changes for clarity.  The 
CIR Expert Panel should review the enclosed draft revised hair dye epidemiology background document and 
decide whether it can be finalized for posting on the CIR Website.   
 
Meta-analyses have not been included in previous versions the background document.  The CIR Expert Panel 
should consider whether to keep the summaries of the meta-analyses in this draft and include summaries of such 
reports in future updated versions of this document.   
 
In addition, please review the current hair dye epidemiology “boilerplates,” which appear below.  The Panel 
should consider whether these “boilerplates” still represent the Panel’s thinking on the subject, or whether 
inviting a subject matter expert speak to the Panel at the September 2014 meeting might be warranted.   
 
Consider also whether a briefing to update the Panel on the progress of European study on the self-testing issue 
would be appropriate for the September meeting. 
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HAIR DYE EPIDEMIOLOGY – through April, 2014 
 

 
 
Hair dyes may be broadly grouped into oxidative (permanent) and direct (semipermanent) dyes.  The oxidative 

dyes consist of precursors mixed with developers to produce color, while direct dyes consist of a preformed color.  
 

Epidemiology studies that seek to determine links, if any, between hair dye use and disease provide broad 
information and have been considered by the CIR Expert Panel, although these studies do not specifically address the safety 
of individual hair dye ingredients. 

 
Conclusion 
 
Based on a review of the data, the CIR Expert Panel determined that the available epidemiology do not provide a sufficient 
basis to conclude there is a causal relationship between personal hair dye use and cancer, because of the lack of strength of the 
associations and the inconsistency of findings reported.  The CIR Expert Panel also noted that there was no consistent 
pattern of NAT1, NAT2, GSTM1, and GSTT1 genotype/phenotype influence on hair dye epidemiology findings. 
 
The CIR Expert Panel stated that personal use of direct hair dyes, while not the focus in all investigations, does not appear to 
be associated with adverse events as reported in epidemiology studies.  However, direct hair dyes represent a diverse group 
of chemicals, and the determination of safety may depend on other safety test data for these substances. 
 

Background 

The CIR Expert Panel reviews selected new epidemiological studies addressing the personal use of hair dyes as these 
studies become available.  Table 1 summarizes these studies specifically addressing bladder cancer, lymphoma and 
leukemia. Occupation as a hairdressers, barber, or cosmetologist involves exposures to multiple products used during work, 
making it difficult to use the results of such studies to inform the assessment of the risk, if any, associated specifically with 
hair dyes.  Accordingly, such studies are not summarized here.  

The CIR Expert Panel considers that epidemiological studies with better information about exposure than others can 
provide more useful findings.  Rollison et al. (2006)1 noted that exposure assessments in hair dye epidemiology studies 
ranged from minimal information (e.g., ever/never use) to subject-recalled information on type, color, duration and 
frequency of use.  These authors developed a scale from + to ++++ to score the quality of hair dye exposure assessments 
in hair dye epidemiology studies.  This scale was used to score the studies that are summarized in Table 1. 
 

In 2008, an IARC working group released a monograph summarizing the relevant studies and providing an 
assessment of observations on bladder cancer and hematological cancers.2  The working group reviewed new 
epidemiological studies not included in the previous IARC monograph, which was published in 1993.3  They concluded 
that the data are of insufficient quality, consistency, or statistical power to establish the presence or absence of a causal link 
between personal use of hair dyes and cancer.  They also concluded that the animal studies provided limited evidence for 
the carcinogenicity of hair colorants.  Occupational exposure during work as a hairdresser, barber, or beautician was also 
assessed.  The working group found that exposures from these occupations are probably carcinogenic, based on limited 
evidence of increased risk for bladder cancer in hair dressers and barbers.  The full IARC report was published in 2010.4 
 
Bladder Cancer 
 
 Turati et al. (2014) performed a meta-analysis of 15 case control and 2 cohort studies. The pooled relative risk 
(RR) of bladder cancer incidence/mortality was 0.93 (95% CI 0.83-1.05) for personal use of any type of hair dye, compared 
with no use, and similar results were obtained when the subjects were stratified by sex.  The RR for personal use of 
permanent hair dyes from 7 of the studies was 0.92 (95% CI 0.77-1.09).  Similarly, no association was found between 
bladder cancer and the duration or lifetime frequency of use of any type of hair dye or use of permanent hair dyes, 
compared with never used hair dyes.  The RR for the use of dark-color hair dyes was 1.29 (95% CI 0.98-1.71). 
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 Ros et al. (2012)5 performed a population-based case-control study of hair dye use and bladder cancer in The 
Netherlands. The subjects were 246 cases and 2587 controls; all of the subjects for which the analyses were performed were 
women (less than 5% of the men selected for the study reported ever using hair dyes). The hair dye exposure assessment 
was ++++ on the Rollison et al. (2006) scale. No association was found between bladder cancer and ever use of permanent 
hair dyes (OR 0.87; 95% CI 0.65-1.18) or temporary hair dyes (OR 0.77; 95% CI 0.58-1.02).  Similarly, no association 
was observed when hair dye use was defined by type, duration or frequency of use, dye color, or extent of use or when the 
patients were stratified by aggressive and non-aggressive bladder cancers.    
 
Koutros et al. (2011)6 conducted a population-based case-control study in Maine, Vermont, and New Hampshire.  The 
subjects were 1193 cases of urinary bladder cancer diagnosed from 2001 to 2004 (911 male and 282 female), and 1418 
controls (1039 male and 379 female).  The hair dye exposure assessment was ++++ on the Rollison et al. (2006) scale. 
 
 No association was found between ever/never use of hair dyes and bladder cancer – the odds ratio (OR) and 
associated 95% confidence interval (CI) for women was 0.7 (95% CI 0.5 – 1.0), and for men 0.7 (95% CI 0.4 – 1.0).  
Because of the excellent exposure assessment, the authors were able to examine subsets of the population studied.  
Women who used red hair colors, for example, exhibited an OR of 0.4 (95% CI 0.2 – 0.8), suggesting a significantly lower 
risk of bladder cancer associated with the use of such hair dyes.  A similar lower risk of bladder cancer was reported for 
women who used hair dyes for a duration between 10 and 19 years (OR 0.5; 95% CI 0.27 – 0.79).  As the data were 
further analyzed, the authors considered women with and without college degrees.  Women without college degrees who 
used permanent hair dyes exclusively, for example, had a significantly lower risk of bladder cancer (OR 0.5; 95% CI 0.4 – 
0.7).  Exclusive use of permanent hair dyes by women with college degrees was associated with a significantly higher risk 
of bladder cancer (OR 4.9; 95% CI 1.7 – 14.6).   
 
 Shakhssalim et al. (2010)7 reported a population-based case-control study of bladder cancer in Iran with 692 cases 
and 692 controls.  Cases were identified using the Iranian cancer registry.  The hair dye exposure assessment was a + on 
the Rollison et al. (2006) scale. The OR for hair dye use and bladder cancer was 1.99 (95% CI 1.02 – 3.82). When women 
and men were analyzed separately, no significant association with hair dye use and bladder cancer was found.  
 
Lymphoma and Leukemia 
 
 Wong et al. (2009)8 reported a hospital-based case-control study of acute myeloid leukemia (AML) in Shanghai, 
China.  There were 722 cases and 1444 controls, and the evaluation of hair dye exposure was a ++ on the Rollison et al. 
(2006) scale.  The study found no increase in the risk of AML and personal use of hair dyes; OR of 0.98 (95% CI 0.8 – 
1.2). 
 
 Lv et al. (2010)9 conducted a hospital-based case-control study of myelodysplastic syndromes (MDS) in China.  
There were 403 cases and 806 controls, and the evaluation of hair dye exposure was a ++ on the Rollison et al. (2006) scale.  
In a univariate analysis, the OR for hair dye use (≥2 times per year) and all MDS was 1.46 (95% CI 1.03 – 2.07).  In a 
multivariate analysis, the OR was 1.31 (95% CI 0.88 – 1.93). 
 
 Wong et al. (2010)10 conducted a hospital-based case-control study in Shanghai of non-Hodgkin’s lymphoma 
(NHL).  There were 649 cases and 1298 controls, and the evaluation of hair dye exposure was a ++ on the Rollison et al. 
(2006) scale.  No increased risk of NHL was reported (OR 0.93; 95% CI 0.75 – 1.16). For chronic lymphocytic leukemia 
(CLL) and small lymphocytic lymphoma (SLL), the authors reported a significantly lower risk associated with hair dye use 
(OR 0.37; 95% CI 0.18 – 0.76).  
 
 Chang et al. (2010)11 re-evaluated tissue samples from a NHL case-control study in males from Iowa and 
Minnesota using FISH (fluorescence in situ hybridization) cytogenetic technique to evaluate both t(14;18)-positive and 
t(14;18)-negative NHL subtypes.  The evaluation of hair dye exposure scored + on the Rollison et al. (2006) scale. An 
association between ever/never use of hair dyes and t(14;18)-negative NHL was reported, but no association was found with 
t(14;18)-positive NHL. 
 
Glioma 
 
 Shao et al. (2013)12 performed a meta-analysis of 4 case-control and 2 cohort studies of personal hair dye use and the 
incidence of gliomas.  Summary relative risks (RRs) for ever use of any hair dyes were 1.132 (95% CI 0.887-1.446) for all 
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studies, 1.291 (95% CI 0.937-1.777) for case-control studies, and 0.903 (95% CI 0.774-1.054) for cohort studies.  Similar 
results were obtained when the subjects were stratified by geographic regions and sex.  No significant associations were 
found among the studies that evaluated permanent hair dye use and duration of any hair dye use.. 
 
NAT1, NAT2, GSTM1, and GSTT1 Genotype/Phenotype 

 The study by Koutros et al. (2011)6 is the latest in a series of studies that have examined the influence of genotype 
and phenotype of liver enzymes that may activate or inactivate potential carcinogens.   

 NAT1 and NAT2 genes encode arylamine N-acetyltransferases that can function to activate or deactivate arylamine 
and hydrazine chemicals. Polymorphisms in these genes determine, in part, the liver function phenotypes.  Human 
populations segregate into rapid, intermediate, and slow acetylator phenotypes.  N-acetylation is a major route of 
biotransformation of aromatic amine compounds, including those found in hair dyes. 
 
 The GSTM1 gene encodes a cytoplasmic glutathione S-transferase that belongs to the µ class, which functions in the 
detoxification of electrophilic compounds, including carcinogens, therapeutic drugs, environmental toxicants, and products 
of oxidative stress, through conjugation with glutathione.  The GSTT1 gene encodes the glutathione S-transferase that 
belongs to the θ class, which catalyzes the conjugation of reduced glutathione to a variety of electrophilic and hydrophobic 
compounds.  Genetic polymorphisms in GSTM1 and GSTT1 also may affect the metabolism of the constituents of hair dyes. 
 
 Koutros et al. (2011)6 performed genotyping for NAT2, NAT1, GSTM1, and GSTT1.  An increased risk of 
bladder cancer was reported primarily among exclusive users of permanent dyes who had NAT2 slow acetylation phenotypes, 
compared to never users of dye with NAT2 rapid/intermediate acetylation phenotypes, in females with a college degree, but 
the difference was not statistically significant.  The authors concluded that NAT1, GSTM1, and GSTT1 genotypes did not 
appear to be important modifiers of the association between ever, permanent, or exclusive permanent use and bladder cancer.  
 
 Gago-Dominguez et al. (2003)13 reported that individuals with the NAT2 slow acetylator phenotype who 
exclusively used permanent hair dyes had an increased risk of bladder cancer (OR 2.9; 95% CI 1.3 – 7.5) compared to 
individuals with the NAT2 rapid acetylator phenotypes (OR 1.3; 95% CI 0.6 – 2.8).  Individuals with a NAT1*10 
genotype who were non-smokers and used permanent hair dyes exclusively had an OR of 1.0 (95% CI 0.2 – 4.3), and those 
with a non-NAT1*10 genotype had an OR of 6.8 (95% CI 1.7 – 27.4). 
 
 Kogevinas et al. (2006)14 evaluated the association of hair dye use with bladder cancer among females in a 
case-control study that also examined the effect of hair dye use among genetic subgroups. No statistically significant 
differences in bladder cancer incidence were noted as a function of any of the genotypes examined, including those with slow 
or intermediate/rapid NAT2 acetylator phenotypes.  For NAT2 slow acetylator phenotypes, the OR was 0.6 (95% CI 0.3 – 
1.4), and for NAT2 rapid/intermediate phenotypes, the OR was 0.9 (95% CI 0.3 – 2.6).  Individuals with a NAT1*10 
genotype had an OR of 2.9 (95% CI 0.7 – 11.6), and those with non NAT1*10 had an OR of 0.6 (95% CI 0.2 – 1.6).  These 
findings were directionally opposite to those of Gago-Dominguez et al. (2003).13 
 
 Morton et al. (2007)15 conducted a U.S. population-based case-control study of NHL.  Women with the NAT2 
slow acetylator phenotype or who had no copies of the NAT1*10 allele and used intense-tone permanent hair dyes before 
1980 did not have an increased risk of NHL (OR 1.5; 95% CI 0.6 - 3.6 and OR 1.5; 95% CI 0.7 - 3.3, respectively), but 
women with the NAT2 rapid/intermediate acetylator phenotype or 1 or 2 copies of the NAT1*10 allele did exhibit a 
potential increased NHL risk (OR 3.3; 95% CI 1.3 - 8.6 and OR 2.5; 95% CI 0.9 - 7.6, respectively).  
 
 Zhang et al. (2009)16 re-evaluated data from a case-control study of NHL in Connecticut (Zhang et al. 2004)17 to 
consider NAT1 and NAT2 genotype/phenotype and other single nucleotide polymorphisms (SNPs).  None of the different 
individual genes was associated with a significant change in the risk of NHL overall or for any of the NHL subtypes 
considered.  The finding that the NAT2 rapid/intermediate acetylator phenotype or the presence of copies of the NAT1*10 
allele in this study was not associated with an increase of NHL is not consistent with the findings of Morton et al. (2007),15 
but the finding in this study that the NAT2 slow acetylator phenotype is not associated with and increased risk of NHL is 
consistent with the findings of Morton et al (2007).15 
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Table 1.  Recent Hair Dye Epidemiology considered by the CIR Expert Panel. 
 

Study Type/Methodology Results Reference 

Bladder Cancer 

Population-based case-control study in The 
Netherlands. Cases diagnosed between 1975 
and 2009 for a total of 246 female cases with 
2587 female controls; Analyses were not 
performed for the men selected for the study 
because less than 5% reported ever using hair 
dyes.  

Exposure assessment was on the Rollison et al. 
(2006) scale. 

No association between bladder cancer and ever/never use of 
permanent hair dyes – permanent OR 0.87 (95% CI 0.65-1.18); 
temporary OR 0.7 (95% CI 0.58-1.02) 

No association between bladder cancer and duration of use, 
number of times used per year, total number of times used over a 
lifetime, dying all the hair or only part of the hair, or dye color 
(none of the subjects reported use of black dye). 

No association found when patients stratified by aggressiveness of 
the cancer. 

Ros et al (2012)5 

Population-based case-control study in Maine, 
Vermont, and New Hampshire.  Cases 
diagnosed 2001 to 2004 for a total of 1193 
cases (911 male and 282 female) with 1418 
controls (1039 male and 378 female).   

Genotyping done for NAT2, NAT1, GSTM1, 
and GSTT1.   

Exposure assessment ++++ on the Rollison et 
al. (2006) scale. 

No association between ever/never use of hair dyes and bladder 
cancer – women OR 0.7 (95% CI 0.5 – 1.0); men OR 0.7 (95% CI 
0.4 – 1.0).   

No association between hair dye use, NAT2 phenotype or NAT1 
genotype and bladder cancer risk. 

Increased risk of bladder cancer with permanent hair dye use in a 
subgroup of women with a college degree, but no dose-response 
for color, duration of use, or total lifetime uses. NAT2 phenotype 
was associated with a suggestive, but not statistically significant, 
increased risk when college degree women were stratified by 
education – this was based on 15 cases and 6 controls.  

Koutros, et al. (2011)6 

Population-based case-control study of bladder 
cancer in Iran with 692 cases and 692 controls 
(identified using the Iranian cancer registry).   

Exposure assessment was a + on the Rollison et 
al. (2006) scale. 

Overall (male and female) OR for hair dye use and bladder cancer 
was 1.99 (95% CI 1.02 – 3.82).  

When women and men were analyzed separately, no significant 
association with hair dye use and bladder cancer was reported. 

Shakhssalim et al. (2010)7 

Lymphoma and Leukemia 

Hospital-based case-control study of acute 
myeloid leukemia (AML) in Shanghai, China.  
There were 722 cases and 1,444 controls. 

Evaluation of hair dye exposure that was a ++ 
on the Rollison et al. (2006) scale. 

No increase in the risk of AML and personal use of hair dyes with 
an OR of 0.98 (95% CI 0.8 – 1.2). 

Wong et al. (2009)8 

Hospital-based case-control study of 
myelodysplastic syndromes (MDS) in China.  
There were 403 cases and 806 controls. 

Evaluation of hair dye exposure that was a ++ 
on the Rollison et al. (2006) scale. 

Univariate analysis: OR for hair dye use (≥2 times per year) and 
all MDS was 1.46 (95% CI 1.03 – 2.07).   

Multivariate analysis: OR was 1.31 (95% CI 0.88 – 1.93). 

Lv et al. (2010)9 

Hospital-based case-control study in Shanghai 
of non-Hodgkin’s lymphoma (NHL).  There 
were 649 cases and 1298 controls 

Evaluation of hair dye exposure that was a ++ 
on the Rollison et al. (2006) scale.   

 

No increased risk of NHL, with an OR of 0.93 (95% CI 0.75 – 
1.16).  

For chronic lymphocytic leukemia (CLL) and small lymphocytic 
lymphoma (SLL), the authors reported a significantly lower risk 
associated with hair dye use with an OR of 0.37 (95% CI 0.18 – 
0.76). 

Wong et al. (2010)10 
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Re-evaluated tissue samples from a 
non-Hodgkin’s lymphoma case-control study in 
males from Iowa and Minnesota using FISH 
(fluorescence in situ hybridization) cytogenetic 
technique to evaluate both t-positive and 
t-negative NHL subtypes.   

The evaluation of hair dye exposure that was a 
+ on the Rollison et al. (2006) scale. 

An association between ever/never use of hair dyes and 
t(13:18)-negative NHL was reported, but no association was found 
with t(14:18)-positive NHL. 

Chang et al. (2010)11 

 
 

References 
 

 1.  Rollison DE, Helzlsouer KJ, and Pinney SM. Personal Hair Dye Use and Cancer: A Systematic 
Literature Review and Evaluation of Exposure Assessment in Studies Published Since 
1992. J Toxicol Environ Health Part B.  2006;9(5):413-439.  

 2.  Baan R, Straif K, Secretan B, and et al. Carcinogenicity of some aromatic amines, organic 
dyes, and related exposures. Lancet Oncology.  2008;9(4):322-323.  

 3.  International Agency for Research on Cancer (IARC). IARC Monographs on the evaluation of 
carcinogenic risks to humans. Occupational exposures of hairdressers and barbers and 
personal use of hair colourants; some hair dyes, cosmetic colourants, industrial 
dyestuffs and aromatic amines. IARC Monogr Eval Carcinog Risks Hum.  
1993;57(1):43-118.  

 4.  International Agency for Research on Cancer (IARC). IARC monographs on the evaluation of 
carcinogenic risks to humans. Occupational exposures of hairdressers and barbers and 
personal use of hair colourants; some hair dyes, cosmetic colourants, industrial 
dyestuffs and aromatic amines. IARC Monogr Eval Carcinog Risks Hum.  
2010;99(1):499-646.  

 5.  Ros MM, Gago-Dominguez M, Aben KK, Bueno-de-Mesquita HB, Kampman E, Vermeulen 
SH, and Kiemeney LA. Personal hair dye use and the risk of bladder cancer: a 
case-control study from The Netherlands. Cancer Causes.Control.  
2012;23(7):1139-1148.  

 6.  Koutros S, Silverman DT, Baris D, Zahm SH, Morton LM, Colt JS, Hein DW, Moore LE, 
Johnson A, Schwenn M, Cherala S, Schned A, Doll MA., Rothman N, and Karagas 
MR. Hair dye use and risk of bladder cancer in the New England bladder cancer study. 
Int.J Cancer.  12-15-2011;129(12):2894-2904.  

 7.  Shakhssalim N, Hosseini SY, Basiri A, Eshrati B, Mazaheri M, and Soleimanirahbar A. 
Prominent bladder cancer risk factors in Iran. Asian Pac.J Cancer Prev.  
2010;11(3):601-606.  

 8.  Wong O, Harris F, Yiying W, and Hua F. A hospital-based case-control study of acute myeloid 
leukemia in Shanghai: analysis of personal characteristics, lifestyle and environmental 
risk factors by subtypes of the WHO classification. Regul.Toxicol.Pharmacol.  
2009;55(3):340-352.  

Distributed for Comment Only -- Do Not Cite or Quote

http://en.wikipedia.org/wiki/Fluorescence
http://en.wikipedia.org/wiki/In_situ
http://en.wikipedia.org/wiki/Hybridisation_(molecular_biology)
http://en.wikipedia.org/wiki/Cytogenetics


 
 6 

 9.  Lv L, Lin G, Gao X, Wu C, Dai J, Yang Y, Zou H, Sun H, Gu M, Chen X, Fu H, and Bao L. 
Case-control study of risk factors of myelodysplastic syndromes according to World 
Health Organization classification in a Chinese population. Am.J Hematol.  
2011;86(2):163-169.  

 10.  Wong O, Harris F, Wang Y, and Fu H. A hospital-based case-control study of non-Hodgkin 
lymphoid neoplasms in Shanghai: analysis of personal characteristics, lifestyle, and 
environmental risk factors by subtypes of the WHO classification. J 
Occup.Environ.Med.  2010;52(1):39-53.  

 11.  Chang CM, Schroeder JC, Olshan AF, Dunphy CH, Huang WY, Baric RS, Conway K, Cerhan 
JR, Lynch CF, Rothman N, Cantor KP, and Blair A. A case-control study of tobacco 
use and other non-occupational risk factors for lymphoma subtypes defined by t(14; 18) 
translocations and bcl-2 expression. Cancer Causes.Control.  2010;21(7):1147-1154.  

 12.  Shao C, Qi ZY, Hui GZ, and Wang Z. Personal hair dyes use and risk of glioma: a 
meta-analysis. Int.J Clin.Exp.Med.  2013;6(9):757-765.  

 13.  Gago-Dominguez M and et al. Permanent hair dyes and bladder cancer: risk modification by 
cytochrome P4501 A2 and N-acetyltransferases 1 and 2. Carcinogenesis.  
2003;24(3):483-489.  

 14.  Kogevinas M, Fernandez F, Garcia-Closas N, and et al. Hair dye use is not associated with risk 
for bladder cancer: Evidence from a case-control study in Spain. Eur J Cancer.  
2006;42(10):1448-1454.  

 15.  Morton LM, Bernstein L, Wang SS, and et al. Hair dye use, genetic variation in 
N-acetyltransferase 1 (NAT1) and 2 (NAT2), and risk of non-Hodgkin lymphoma. 
Carcinogenesis.  2007;28(8):1759-1764.  

 16.  Zhang Y, Hughes KJ, Zahm SH, Zhang Y, Holford TR, Dai L, Bai Y, Han X, Qin Q, Lan Q, 
Rothman N, Zhu Y, Leaderer B, and Zheng T. Genetic variations in xenobiotic 
metabolic pathway genes, personal hair dye use, and risk of non-Hodgkin lymphoma. 
Am.J Epidemiol.  11-15-2009;170(10):1222-1230.  

 17.  Zhang Y, Holford TR, Leaderer B, Boyle P, and et al. Hair-coloring product use and risk of 
non-Hodgkin's lymphoma: a population-based case-control study in Connecticut. Am J 
Epidemiol.  2004;159(2):148-154.  

 
 

Distributed for Comment Only -- Do Not Cite or Quote



 
 
Date: June 9th, 2014 
 
From:   Bart Heldreth, Ph.D., Chemist CIR 
 
To:   CIR Expert Panel Members and Liaisons 
 
Re:   Final 2015 Priority List 
 
The CIR Procedures require that we prepare the Draft 2015 Priority List for public comment by June 1, 
2014.  The Draft 2015 Priority was prepared and issued for public comment at the March meeting in the 
hope of giving more time for the acquisition of data.  The list was based on frequency of use data (FOU) 
from FDA’s Voluntary Cosmetic Registration Program (VCRP), received from FDA on February 25, 2014.   
Potential groupings for each lead ingredient were also provided.  
 
Currently, an updated version of the priority list, including potential groupings, is being presented. The 
Expert Panel now has the opportunity to review this revised list, and any public comments that have been 
submitted, and finalize the 2015 Priority List.  CIR will select about 17 of these ingredient/ingredient 
groups, including a proposed hair dye (not yet included), for review in 2015.  Priority ingredients on the 
2015 Final Annual Priority List are summarized below and potential groupings are attached herein. 
 

Final CIR 2015 Priority List (6/9/2014) 
LEAD INGREDIENT FOU (2014) 
HYDROLYZED SOY PROTEIN 840 
GLYCINE SOJA (SOYBEAN) PROTEIN  [Glycine Max (Soybean) Protein] 329 
HYDROLYZED SILK 694 
YEAST EXTRACT 583 
HYDROLYZED KERATIN 540 
POLYSILICONE-2 515 
PHOSPHORIC ACID 443 
DICALCIUM PHOSPHATE 353 
MAGNESIUM CARBONATE 429 
TRIDECYL TRIMELLITATE 426 
STEARALKONIUM BENTONITE 403 
HDI/TRIMETHYLOL HEXYLLACTONE CROSSPOLYMER 388 
AMMONIUM ACRYLOYLDIMETHYLTAURATE/VP COPOLYMER 383 
HYDROXYETHYL ACRYLATE/SODIUM ACRYLOYLDIMETHYL TAURATE 
COPOLYMER 

383 

PANTHENYL ETHYL ETHER 375 
ADIPIC ACID/NEOPENTYL GLYCOL/TRIMELLITIC ANHYDRIDE 
COPOLYMER 

367 
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TETRAHEXYLDECYL ASCORBATE 365 
POLYGLYCERYL-3 DIISOSTEARATE 358 
2-OLEAMIDO-1,3-OCTADECANEDIOL 352 
ETIDRONIC ACID 345 
HELIANTHUS ANNUUS (SUNFLOWER) SEED EXTRACT 344 
ROSA CANINA FRUIT EXTRACT 343 
SODIUM METHYL COCOYL TAURATE 335 
TETRADECENE 327 
A hair dye ingredient to be determined unknown 

 
Please take this list and the attached proposed groupings as a call for data and any safety-relevant 
information.  This notice gives interested parties at least nine months to provide input before the first 
iteration of a report will be prepared.  Please do not delay the CIR review process by waiting to submit 
any pertinent documents or comments. 

INFORMATION SOUGHT 
There are typical data the Panel would like to evaluate for each safety assessment.  Although the specific 
data needs vary for each assessment, it is not unreasonable to presume the following types of data would be 
necessary for the Panel to assess safety.  If you have these data, please submit it to the CIR for use in the 
development of the Scientific Literature Review. 
 

1. chemistry, impurities, and method of manufacture 
2. toxicokinetics data, specifically dermal absorption and/or penetration 
3. repeated-dose toxicity data 
4. inhalation toxicity data, if the ingredient is used in a product that can be incidentally inhaled 
5. reproductive/developmental toxicity data  
6. genotoxicity data; and if positive, carcinogenicity data may be needed 
7. dermal irritation and sensitization data  
8. specific to botanicals, in addition to the above, species, plant part, extraction method, solvent, and 

component chemical characterization data; it is important that these data are specific to the 
ingredient(s) (e.g., characterization from sources, such as Dr. Duke’s, that are never specific to 
species, part, method, and solvent, are difficult to relate to actual cosmetic ingredients (and are 
therefore essentially worthless)).  
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Final 2015 CIR Priority List with Ingredient Groupings  
June, 2014 

 

Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Soy 

• HYDROLYZED SOY PROTEIN 

• GLYCINE SOJA (SOYBEAN) PROTEIN 

(as “Glycine Max (Soybean) Protein”) 

 

 

840 

329 

The ingredients in this report are all derived from soy 

protein.  While the identity and concentrations of 

ingredient components may vary from plant part 

to plant and from extract method to extract 

method, those component idenities and 

concentrations cannot be known for these 

exclusively industry speciific ingredients until such 

information is provided as outlined in the 

industry’s botanical framework.  Differences in 

those components do not neccessitate the 

regrouping of such ingredients, but instead 

warrant a comparison/contrast effort as to how 

those differences effect safety.  Those differences 

are likely to be informative.   

 
 

 

 

1. Glycine Max (Soybean) 

Polypeptide 

2. Glycine Soja (Soybean) 

Peptide  (4) 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Silk Protein 

• HYDROLYZED SILK 

 

694 

Silk is the fibrous protein obtained from cocoons of 

the silk worm.  Silk Amino Acids was reviewed 

06/11/2013. 

 

1. Silk 

2. Silk Extract 

3. Silk Powder (4) 

Yeast 

• YEAST EXTRACT 

 

583 

 

This group is comprised of yeast products. 

 

1. Hydrolyzed Yeast Extract 

2. Hydrolyzed Yeast 

3. Hydrolyzed Yeast Protein 

4. Lactic Yeasts 

5. Yeast 

6. Yeast Beta-Glucan 

7. Yeast Polysaccharides (8)   

Keratin Protein 

• HYDROLYZED KERATIN 

 

540 

Keratin is the protein derived from hair, wool, horn, 

nails or other similar tissues in animals.  Keratin 

Amino Acids was reviewed 06/11/2013. 

 

1. Hydrolyzed Hair Keratin 

2. Hydrolyzed Oxidized 

Keratin 

3. Hydrolyzed Sulfonated 

Keratin 

4. Keratin 

5. Oxidized Keratin 

6. Soluble Keratin (7) 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Polymerized Tetramethylcyclotetrasiloxane 

• POLYSILICONE-2 

 

515 

This group is comprised of copolymers partially 

comprised of polymerized tetramethyl-

cyclotetrasiloxane. 

tetramethylcyclotetrasiloxane

SiH

O

Si
H

O

SiH

O

SiH O

CH3

CH3

H3C

H3C

 

1. Polysilicone-4 

2. Polysilicone-5 (3) 

Phosphoric Acid and Simple Salts 

• PHOSPHORIC ACID 

• DICALCIUM PHOSPHATE 

 

443 

353 

This group is comprised of phosphoric acid and 

simple salts thereof.  In aqueous solutions (and 

likely in water containing formulations) there will 

be a pH dependent equilibrium of phosphoric acid 

and phosphate. 

 

P

O

HO

OH

OH

H

P

O

HO

OH

O M

 

1. Ammonium Phosphate  

2. Calcium Dihydrogen 

Phosphate  

3. Calcium Phosphate  

4. Calcium Potassium 

Sodium Phosphate  

5. Calcium Pyrophosphate  

6. Diammonium Phosphate  

7. Dicalcium Phosphate  

8. Dicalcium Phosphate 

Dihydrate  

9. Dipotassium Phosphate  

10. Disodium Phosphate  

11. Disodium 

Pyrophosphate  

12. Magnesium Hydrogen 

Phosphate  

13. Magnesium Phosphate  
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

14. Pentapotassium 

Triphosphate  

15. Pentasodium 

Triphosphate  

16. Phosphate Buffered 

Saline  

17. Potassium Phosphate  

18. Potassium 

Polyphosphate  

19. Sodium Metaphosphate  

20. Sodium Phosphate  

21. Tetrapotassium 

Pyrophosphate  

22. Tetrasodium 

Pyrophosphate  

23. Tricalcium Phosphate  

24. Trimagnesium 

Phosphate  

25. Trisodium Phosphate 

(26) 

Simple Carbonate Salts 

• MAGNESIUM CARBONATE 

 

429 

This group is comprised of simple carbonate salts, 

wherein any property differences due to the 

variable cation(s) can be contrasted.  Constrasting 

these differences in one report is more 

informative and more efficient than assesing the 

safety of each salt in separate reports.  These 

ingredients are closely related to the recently 

reviewed ingredients, Sodium Bicarbonate  

Sodium Carbonate, and Sodium Sesquicarbonate 

(CIR: [R] IJT-25(SUPPL. 2)2006). 

 

1. Ammonium Bicarbonate 

2. Ammonium Carbonate 

3. Calcium Carbonate 

4. Copper Carbonate 

Hydroxide 

5. Lithium Carbonate 

6. Magnesium/Aluminum/ 

Hydroxide/Carbonate 

7. Magnesium/Aluminum/ 

Zinc/Hydroxide/Carbona

te 

8. Magnesium Carbonate 

Hydroxide 

Distributed for Comment Only -- Do Not Cite or Quote



5 

Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

M
+

-
O

O

O
-

 

9. Potassium Bicarbonate 

10. Potassium Carbonate 

11. Propylene Carbonate 

12. Silver Bicarbonate 

13. Sodium Carbonate 

Peroxide 

14. Zinc Carbonate 

15. Zinc Carbonate 

Hydroxide (16) 

Trialkyl Trimelliates 

• TRIDECYL TRIMELLITATE 

 

426 

The ingredients in this report are all trialkyl 

substituted trimellitate moieties.  

 

1. Tricaprylyl/Capryl 

Trimellitate 

2. Triethylhexyl Trimellitate 

3. Triisodecyl Trimellitate 

4. Triisotridecyl Trimellitate 

(5) 

Alkonium Clays 

• STEARALKONIUM BENTONITE 

 

403 

The ingredients in this report are all quaternary 

ammoinum salts of hydrated colloidal silicate 

clays.  These ingredients are closely related to the 

recently reviewed ingredient, Stearalkonium 

Hectorite (CIR: [S] IJT-32(SUPPL. 4)2013). 

  

1. Hydrogenated 

Tallowalkonium 

Bentonite 

2. Quaternium-

18/Benzalkonium 

Bentonite 

3. Quaternium-90 

Bentonite 

4. Benzalkonium 

Montmorillonite 

5. Benzalkonium Sepiolite 

(6) 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Hexamethylene Diisocyanate (HDI) 

Polymers 

• HDI/TRIMETHYLOL HEXYLLACTONE 

CROSSPOLYMER 

 

 

388 

This group is comprised of copolymers, the 

monomers of which are partially comprised of 

hexamethylene diisocyanate. 

 

1. Bis-C16-20 Isoalkoxy 

TMHDI/PEG-90 

Copolymer  

2. Bis-Hydroxyethyl 

Acrylate Poly(1,4-

Butanediol)-9/TMHDI 

Copolymer  

3. Bis-Isostearyl 1,4-

Butanediol/HDI/Hydroge

nated Dimer Dilinoleyl 

Alcohol Copolymer  

4. Bis-Lauryl 

Cocaminopropylamine/H

DI/PEG-100 Copolymer  

5. Bis-Methoxy PEG-10 

Dimethyl MEA/HDI/Bis-

PEG-10 Dimethicone 

Copolymer  

6. 1,4-Butanediol/Succinic 

Acid/Adipic Acid/HDI 

Copolymer  

7. Cholesterol/HDI/Pullulan 

Copolymer  

8. Decyl HDI/PEG-180 

Crosspolymer  

9. Diethylene Glycol/DMAP 

Acrylamide/PEG-

180/HDI Copolymer  

10. HDI/Di-C12-14 Alkyl 

Tartrate/Hydrogenated 

Dilinoleyl Alcohol 

Copolymer  

11. HDI/PEI-45/SMDI 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Crosspolymer  

12. HDI/PPG/Polycaprolacto

ne Crosspolymer  

13. Methoxy PEG-

17/Methoxy PEG-11/HDI 

Crosspolymer  

14. Methoxy PEG-

17/Methoxy PEG-11/HDI 

Isocyanurate Trimer 

Crosspolymer  

15. PEG-240/HDI Copolymer 

Bis-Decyltetradeceth-20 

Ether  

16. PPG-26/HDI Copolymer  

17. Steareth-100/PEG-

136/HDI Copolymer  

18. Stearyl HDI/PEG-50 

Copolymer (19) 

 

 

 

Acryloyldimethyltaurate Polymers 

• AMMONIUM 

ACRYLOYLDIMETHYLTAURATE/VP 

COPOLYMER 

• HYDROXYETHYL 

ACRYLATE/SODIUM 

ACRYLOYLDIMETHYL TAURATE 

COPOLYMER 

 

383 

 

 

 

383 

This group is comprised of copolymers, the 

monomers of which are partially comprised of 

acryloyldiemthyltaurate monomers. 

 

1. Acrylamide/Sodium 

Acryloyldimethyltaurate/

Acrylic Acid Copolymer 

2. Acrylamide/Sodium 

Acryloyldimethyltaurate 

Copolymer 

3. Ammonium 

Acryloyldimethyltaurate/

Beheneth-25 

Methacrylate 

Crosspolymer 

4. Ammonium 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Acryloyldimethyltaurate/

Carboxyethyl Acrylate 

Crosspolymer 

5. Ammonium 

Acryloyldimethyltaurate/

Laureth-7 Methacrylate 

Copolymer 

6. Ammonium 

Acryloyldimethyltaurate/

Steareth-8 Methacrylate 

Copolymer 

7. Ammonium 

Acryloyldimethyltaurate/

Steareth-25 

Methacrylate 

Crosspolymer 

8. Ammonium 

Acryloyldimethyltaurate/

Vinyl Formamide 

Copolymer 

9. Ammonium 

Polyacryloyldimethyl 

Taurate 

10. Dimethylacrylamide/Sod

ium 

Acryloyldimethyltaurate 

Crosspolymer 

11. Polyacryloyldimethyltaur

ate Polyoxymethylene 

Melamine 

12. Sodium 

Acrylate/Acryloyldimeth

yltaurate/Dimethylacryla
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

mide Crosspolymer 

13. Sodium Acrylate/Sodium 

Acryloyldimethyl 

Taurate/Acrylamide 

Copolymer 

14. Sodium Acrylate/Sodium 

Acryloyldimethyl Taurate 

Copolymer 

15. Sodium Acryloyldimethyl 

Taurate/Acrylamide/VP 

Copolymer 

16. Sodium 

Acryloyldimethyltaurate/

Methacrylamidolauric 

Acid Copolymer 

17. Sodium Acryloyl 

Dimethyl Taurate/PEG-8 

Diacrylate Crosspolymer 

18. Sodium 

Acryloyldimethyltaurate/

VP Crosspolymer 

19. Sodium 

Polyacryloyldimethyl 

Taurate (21) 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Ether, esters, and salts of Panthenol and 

Pantothenic Acid 

• PANTHENYL ETHYL ETHER 

 

 

375 

These ingredients are closely related to the recently 

reviewed ingredients, Panthenol and Pantothenic 

Acid (CIR: [R] IJT-25(SUPPL. 2)2006).  Potentially, 

these ingredients may be incorporated into a re-

review. 

 

 

1. Panthenyl Ethyl Ether 

Acetate 

2. Panthenyl Triacetate 

3. Calcium Pantothenate 

4. Sodium Pantothenate (5) 

Trimellitic Anhydride Copolymers 

• ADIPIC ACID/NEOPENTYL 

GLYCOL/TRIMELLITIC ANHYDRIDE 

COPOLYMER 

 

367 

This group is comprised of copolymers, the 

monomers of which are partially comprised of 

trimellitic anhydride monomers. 

 

1. Adipic Acid/CHDM/MA/ 

Neopentyl Glycol/ 

Trimellitic Anhydride 

Copolymer 

2. Isostearoyl Trimellitic 

Anhydride/ 

Trimethylolpropane 

Copolymer 

3. Phthalic Anhydride/ 

Trimellitic Anhydride/ 

Glycols Copolymer 

4. TDI/Trimellitic Anhydride 

Copolymer 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

5. Trimethylpentanediol/Iso

phthalic Acid/Trimellitic 

Anhydride Copolymer (6) 

Ethers of Ascorbate 

• TETRAHEXYLDECYL ASCORBATE 

 The ingredients in this report are all ethers of 

ascorbic acid.  These ingredients are related to 

previously reviewed Ascorbyl Dipalmitate, 

Ascorbyl Palmitate, and Ascorbyl Stearate (CIR: [S] 

IJT-18(SUPPL. 3)1999)).  Potentially, these 

ingredients may be incorporated into a re-review. 

1. Ascorbyl Isostearate 

2. Ascorbyl Linoleate 

3. Ascorbyl 

Tetraisopalmitate (4) 

Polyglyceryl-x Fatty Acid Esters 

• POLYGLYCERYL-3 DIISOSTEARATE 

 

358 

The ingredients in this report are all glycerin 

polymers, end-capped with one or more fatty acid 

esters. 

1. Acacia 

Decurrens/Jojoba/ 

Sunflower Seed Wax 

Polyglyceryl-3 Esters 

2. Adansonia Digitata Seed 

Oil Polyglyceryl-6 Esters 

3. Almond Oil/ 

Polyglyceryl-10 Esters 

4. Apricot Kernel Oil 

Polyglyceryl-3 Esters 

5. Apricot Kernel Oil 

Polyglyceryl-4 Esters 

6. Apricot Kernel Oil 

Polyglyceryl-5 Esters 

7. Apricot Kernel Oil 

Polyglyceryl-6 Esters 

8. Apricot Kernel Oil 

Polyglyceryl-10 Esters 

9. Argan Oil Polyglyceryl-6 

Esters 

10. Astrocaryum Vulgare Oil 

Polyglyceryl-6 Esters 

11. Babassu Oil 

Polyglyceryl-4 Esters 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

12. Babassu Oil 

Polyglyceryl-6 Esters 

13. Bertholletia Excelsa Seed 

Oil Polyglyceryl-6 Esters 

14. Borage Seed Oil 

Polyglyceryl-4 Esters 

15. Borage Seed Oil 

Polyglyceryl-6 Esters 

16. Candelilla/Jojoba/Rice 

Bran Polyglyceryl-3 

Esters 

17. Carapa Guaianensis Oil 

Polyglyceryl-6 Esters 

18. Castor Oil Polyglyceryl-6 

Esters 

19. Cocoa Butter 

Polyglyceryl-6 Esters 

20. Coconut Oil Polyglyceryl-

6 Esters 

21. Coffee Seed Oil 

Polyglyceryl-6 Esters 

22. Diisostearoyl 

Polyglyceryl-3 Dimer 

Dilinoleate 

23. Glyceryl/Polyglyceryl-6 

Isostearate/Behenate 

Esters 

24. Hazelnut Seed Oil 

Polyglyceryl-6 Esters 

25. Linseed Oil Polyglyceryl-

4 Esters 

26. Macadamia Seed Oil 

Polyglyceryl-6 Esters 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

27. Macadamia Seed Oil 

Polyglyceryl-6 Esters 

Behenate 

28. Mauritia Flexuosa Seed 

Oil Polyglyceryl-6 Esters 

29. Olive Oil Polyglyceryl-3 

Esters 

30. Olive Oil Polyglyceryl-4 

Esters 

31. Olive Oil Polyglyceryl-6 

Esters 

32. Palm Kernel Oil 

Polyglyceryl-4 Esters 

33. Palm Oil Polyglyceryl-3 

Esters 

34. Palm Oil Polyglyceryl-4 

Esters 

35. Palm Oil Polyglyceryl-5 

Esters 

36. Palm Oil Polyglyceryl-6 

Esters 

37. Parinari Curatellifolia Oil 

Polyglyceryl-6 Esters 

38. PEG-4 Polyglyceryl-2 

Distearate 

39. PEG-10 Polyglyceryl-2 

Laurate 

40. PEG-4 Polyglyceryl-2 

Stearate 

41. PEG-150 Polyglyceryl-2 

Tristearate 

42. Pinus Sibirica Seed Oil 

Polyglyceryl-6 Esters 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

43. Polyglyceryl-6 Adansonia 

Digitata Seedate 

44. Polyglyceryl-4 

Almondate/Shea 

Butterate 

45. Polyglyceryl-6 Apricot 

Kernelate 

46. Polyglyceryl-10 Apricot 

Kernelate 

47. Polyglyceryl-6 Argan 

Kernelate 

48. Polyglyceryl-3 Beeswax 

49. Polyglyceryl-3 Behenate 

50. Polyglyceryl-6 Behenate 

51. Polyglyceryl-10 

Behenate/Eicosadioate 

52. Polyglyceryl-8 C12-20 

Acid Ester 

53. Polyglyceryl-2 Caprate 

54. Polyglyceryl-3 Caprate 

55. Polyglyceryl-4 Caprate 

56. Polyglyceryl-5 Caprate 

57. Polyglyceryl-6 Caprate 

58. Polyglyceryl-10 Caprate 

59. Polyglyceryl-2 Caprylate 

60. Polyglyceryl-3 Caprylate 

61. Polyglyceryl-4 Caprylate 

62. Polyglyceryl-6 Caprylate 

63. Polyglyceryl-10 

Caprylate 

64. Polyglyceryl-4 

Caprylate/Caprate 

65. Polyglyceryl-6 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Caprylate/Caprate 

66. Polyglyceryl-10 

Caprylate/Caprate 

67. Polyglyceryl-3 Cetyl 

Ether 

68. Polyglyceryl-3 Cetyl 

Ether Stearate 

69. Polyglyceryl-6 Citrullus 

Lanatus Seedate 

70. Polyglyceryl-3 Cocoate 

71. Polyglyceryl-4 Cocoate 

72. Polyglyceryl-10 Cocoate 

73. Polyglyceryl-8 

Decabehenate/Caprate 

74. Polyglyceryl-8 

Decaerucate/Decaisoste

arate/Decaricinoleate 

75. Polyglyceryl-10 

Decaethylhexanoate 

76. Polyglyceryl-10 

Decahydroxystearate 

77. Polyglyceryl-10 

Decaisostearate 

78. Polyglyceryl-10 

Decalinoleate 

79. Polyglyceryl-10 

Decamacadamiate 

80. Polyglyceryl-10 

Decaoleate 

81. Polyglyceryl-10 

Decastearate 

82. Polyglyceryl-3 

Decyltetradecyl Ether 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

83. Polyglyceryl-3 Dicaprate 

84. Polyglyceryl-6 Dicaprate 

85. Polyglyceryl-5 

Dicaprylate 

86. Polyglyceryl-3 

Dicitrate/Stearate 

87. Polyglyceryl-3 Dicocoate 

88. Polyglyceryl-10 

Dicocoate 

89. Polyglyceryl-10 

Didecanoate 

90. Polyglyceryl-2 

Diisostearate 

91. Polyglyceryl-3 

Diisostearate 

92. Polyglyceryl-6 

Diisostearate 

93. Polyglyceryl-10 

Diisostearate 

94. Polyglyceryl-15 

Diisostearate 

95. Polyglyceryl-4 Dilaurate 

96. Polyglyceryl-5 Dilaurate 

97. Polyglyceryl-10 Dilaurate 

98. Polyglyceryl-10 

Dimyristate 

99. Polyglyceryl-2 Dioleate 

100. Polyglyceryl-3 

Dioleate 

101. Polyglyceryl-5 

Dioleate 

102. Polyglyceryl-6 

Dioleate 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

103. Polyglyceryl-10 

Dioleate 

104. Polyglyceryl-6 

Dipalmitate 

105. Polyglyceryl-10 

Dipalmitate 

106. Polyglyceryl-2 

Distearate 

107. Polyglyceryl-4 

Distearate 

108. Polyglyceryl-6 

Distearate 

109. Polyglyceryl-10 

Distearate 

110. Polyglyceryl-20 

Docosabehenate/Isostea

rate 

111. Polyglyceryl-20 

Docosabehenate/Laurat

e 

112. Polyglyceryl-20 

Docosabehenate/Oleate 

113. Polyglyceryl-10 

Dodecabehenate 

114. Polyglyceryl-10 

Dodecacaprate 

115. Polyglyceryl-10 

Dodecacaprylate 

116. Polyglyceryl-10 

Dodeca-

Caprylate/Caprate 

117. Polyglyceryl-10 

Eicosanedioate/Tetradec
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

anedioate 

118. Polyglyceryl-4 

Hazelnutseedate 

119. Polyglyceryl-10 

Hepta(Behenate/Stearat

e) 

120. Polyglyceryl-6 

Heptacaprylate 

121. Polyglyceryl-20 

Heptacaprylate 

122. Polyglyceryl-20 

Heptadecabehenate/Lau

rate 

123. Polyglyceryl-10 

Heptaoleate 

124. Polyglyceryl-10 

Heptastearate 

125. Polyglyceryl-20 

Hexacaprylate 

126. Polyglyceryl-10 

Hexaerucate 

127. Polyglyceryl-10 

Hexaisostearate 

128. Polyglyceryl-6 

Hexaoleate 

129. Polyglyceryl-10 

Hexaoleate 

130. Polyglyceryl-5 

Hexastearate 

131. Polyglyceryl-6 

Hexastearate 

132. Polyglyceryl-2 

Isononanoate/Dimer 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Dilinoleate Copolymer 

133. Polyglyceryl-2 

Isopalmitate 

134. Polyglyceryl-2 

Isopalmitate/Sebacate 

135. Polyglyceryl-2 

Isostearate 

136. Polyglyceryl-3 

Isostearate 

137. Polyglyceryl-4 

Isostearate 

138. Polyglyceryl-5 

Isostearate 

139. Polyglyceryl-6 

Isostearate 

140. Polyglyceryl-10 

Isostearate 

141. Polyglyceryl-2 

Isostearate/Dimer 

Dilinoleate Copolymer 

142. Polyglyceryl-4 

Isostearate/Laurate 

143. Polyglyceryl-2 

Laurate 

144. Polyglyceryl-3 

Laurate 

145. Polyglyceryl-4 

Laurate 

146. Polyglyceryl-5 

Laurate 

147. Polyglyceryl-6 

Laurate 

148. Polyglyceryl-10 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Laurate 

149. Polyglyceryl-2 Lauryl 

Ether 

150. Polyglyceryl-4 Lauryl 

Ether 

151. Polyglyceryl-10 

Lauryl Ether 

152. Polyglyceryl-10 

Linoleate 

153. Polyglyceryl-10 

Mono/Dioleate 

154. Polyglyceryl-2 

Myristate 

155. Polyglyceryl-3 

Myristate 

156. Polyglyceryl-5 

Myristate 

157. Polyglyceryl-6 

Myristate 

158. Polyglyceryl-10 

Myristate 

159. Polyglyceryl-10 

Nonaerucate 

160. Polyglyceryl-10 

Nonaisostearate 

161. Polyglyceryl-6 

Octacaprylate 

162. Polyglyceryl-20 

Octadecabehenate/Laur

ate 

163. Polyglyceryl-20 

Octaisononanoate 

164. Polyglyceryl-6 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Octastearate 

165. Polyglyceryl-2 Oleate 

166. Polyglyceryl-3 Oleate 

167. Polyglyceryl-4 Oleate 

168. Polyglyceryl-5 Oleate 

169. Polyglyceryl-6 Oleate 

170. Polyglyceryl-8 Oleate 

171. Polyglyceryl-10 

Oleate 

172. Polyglyceryl-10 

Palmate 

173. Polyglyceryl-2 

Palmitate 

174. Polyglyceryl-3 

Palmitate 

175. Polyglyceryl-6 

Palmitate 

176. Polyglyceryl-10 

Palmitate 

177. Polyglyceryl-6 

Palmitate/Succinate 

178. Polyglyceryl-6 

Pentacaprylate 

179. Polyglyceryl-10 

Pentacaprylate 

180. Polyglyceryl-3 

Pentacaprylate/Caprate 

181. Polyglyceryl-10 

Pentaisostearate 

182. Polyglyceryl-10 

Pentalaurate 

183. Polyglyceryl-10 

Pentalinoleate 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

184. Polyglyceryl-5 

Pentamyristate 

185. Polyglyceryl-4 

Pentaoleate 

186. Polyglyceryl-6 

Pentaoleate 

187. Polyglyceryl-10 

Pentaoleate 

188. Polyglyceryl-3 

Pentaolivate 

189. Polyglyceryl-4 

Pentapalmitate/Stearate 

190. Polyglyceryl-3 

Pentaricinoleate 

191. Polyglyceryl-6 

Pentaricinoleate 

192. Polyglyceryl-10 

Pentaricinoleate 

193. Polyglyceryl-4 

Pentastearate 

194. Polyglyceryl-6 

Pentastearate 

195. Polyglyceryl-10 

Pentastearate 

196. Polyglyceryl-3 

Polyricinoleate 

197. Polyglyceryl-4 

Polyricinoleate 

198. Polyglyceryl-5 

Polyricinoleate 

199. Polyglyceryl-6 

Polyricinoleate 

200. Polyglyceryl-10 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Polyricinoleate 

201. Polyglyceryl-4 

Punicate 

202. Polyglyceryl-3 Rice 

Branate 

203. Polyglyceryl-3 

Ricinoleate 

204. Polyglyceryl-6 

Ricinoleate 

205. Polyglyceryl-6 

Schinziophyton 

Rautanenii Kernelate 

206. Polyglyceryl-6 

Sclerocarya Birrea 

Seedate 

207. Polyglyceryl-2 

Sesquicaprylate 

208. Polyglyceryl-6 

Sesquicaprylate 

209. Polyglyceryl-2 

Sesquiisostearate 

210. Polyglyceryl-6 

Sesquiisostearate 

211. Polyglyceryl-2 

Sesquioleate 

212. Polyglyceryl-2 

Sesquistearate 

213. Polyglyceryl-6 

Sesquistearate 

214. Polyglyceryl-10 

Sesquistearate 

215. Polyglyceryl-2 

Sorbitan 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Tetraethylhexanoate 

216. Polyglyceryl-3 

Sorbityl Linseedate 

217. Polyglyceryl-3 

Soyate/Shea Butterate 

218. Polyglyceryl-2 

Stearate 

219. Polyglyceryl-3 

Stearate 

220. Polyglyceryl-4 

Stearate 

221. Polyglyceryl-5 

Stearate 

222. Polyglyceryl-6 

Stearate 

223. Polyglyceryl-8 

Stearate 

224. Polyglyceryl-10 

Stearate 

225. Polyglyceryl-3 

Stearate SE 

226. Polyglyceryl-4 Sweet 

Almondate 

227. Polyglyceryl-6 

Tetrabehenate 

228. Polyglyceryl-2 

Tetrabehenate/Macada

miate/Sebacate 

229. Polyglyceryl-6 

Tetracaprylate 

230. Polyglyceryl-10 

Tetradecanedioate 

231. Polyglyceryl-2 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Tetraisostearate 

232. Polyglyceryl-10 

Tetralaurate 

233. Polyglyceryl-2 

Tetraoleate 

234. Polyglyceryl-6 

Tetraoleate 

235. Polyglyceryl-10 

Tetraoleate 

236. Polyglyceryl-2 

Tetrastearate 

237. Polyglyceryl-5 

Tribehenate 

238. Polyglyceryl-6 

Tricaprylate 

239. Polyglyceryl-6 

Trichilia Emetica Seedate 

240. Polyglyceryl-10 

Tricocoate 

241. Polyglyceryl-10 

Tridecanoate 

242. Polyglyceryl-10 

Trierucate 

243. Polyglyceryl-2 

Triisostearate 

244. Polyglyceryl-3 

Triisostearate 

245. Polyglyceryl-5 

Triisostearate 

246. Polyglyceryl-10 

Triisostearate 

247. Polyglyceryl-10 

Trilaurate 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

248. Polyglyceryl-5 

Trimyristate 

249. Polyglyceryl-5 

Trioleate 

250. Polyglyceryl-10 

Trioleate 

251. Polyglyceryl-3 

Triolivate 

252. Polyglyceryl-4 

Tristearate 

253. Polyglyceryl-5 

Tristearate 

254. Polyglyceryl-6 

Tristearate 

255. Polyglyceryl-10 

Tristearate 

256. Polyglyceryl-6 

Undecylenate 

257. Polyglyceryl-10 

Undecylenate 

258. Polyglyceryl-6 

Ximenia Americana 

Seedate 

259. Rice Bran Oil 

Polyglyceryl-3 Esters 

260. Rosa Rubiginosa 

Seed Oil Polyglyceryl-6 

Esters 

261. Safflower Seed Oil 

Polyglyceryl-6 Esters 

262. Schinziophyton 

Rautanenii Kernel Oil 

Polyglyceryl-6 Esters 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

263. Sclerocarya Birrea 

Seed Oil Polyglyceryl-6 

Esters 

264. Sclerocarya Birrea 

Seed Oil Polyglyceryl-10 

Esters 

265. Sesame Oil 

Polyglyceryl-6 Esters 

266. Shea Butter 

Polyglyceryl-3 Esters 

267. Shea Butter 

Polyglyceryl-6 Esters 

268. Soybean Oil 

Polyglyceryl-6 Esters 

269. Sunflower Seed Oil 

Polyglyceryl-3 Esters 

270. Sunflower Seed Oil 

Polyglyceryl-4 Esters 

271. Sunflower Seed Oil 

Polyglyceryl-5 Esters 

272. Sunflower Seed Oil 

Polyglyceryl-6 Esters 

273. Sunflower Seed Oil 

Polyglyceryl-10 Esters 

274. Sweet Almond Oil 

Polyglyceryl-4 Esters 

275. Sweet Almond Oil 

Polyglyceryl-6 Esters 

276. Theobroma 

Grandiflorum Seed 

Butter Polyglyceryl-6 

Esters 

277. Trichilia Emetica 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Seed Oil Polyglyceryl-6 

Esters 

278. Triisostearoyl 

Polyglyceryl-3 Dimer 

Dilinoleate 

279. Watermelon Seed 

Oil Polyglyceryl-6 Esters 

280. Watermelon Seed 

Oil Polyglyceryl-10 Esters 

281. Ximenia Americana 

Seed Oil Polyglyceryl-6 

Esters (282) 

2-OLEAMIDO-1,3-OCTADECANEDIOL 352 

 

N/A (1) 

Etidronic acid and simple salts 

• ETIDRONIC ACID 

 

345 

 

1. Disodium Etidronate 

2. Tetrapotassium 

Etidronate 

3. Tetrasodium Etidronate 

(4) 

Sunflower 

• HELIANTHUS ANNUUS (SUNFLOWER) 

SEED EXTRACT 

344 The ingredients in this report are all derived from 

sunflower.  While the identity and concentrations 

of ingredient components may vary from plant 

part to plant part and from extract method to 

extract method, those component idenities and 

concentrations cannot be known for these 

exclusively industry speciific ingredients until such 

information is provided as outlined in the 

industry’s botanical framework.  Differences in 

those components do not neccessitate the 

regrouping of such ingredients, but instead 

1. Helianthus Annuus 

(Sunflower) Extract 

2. Helianthus Annuus 

(Sunflower) Flower 

Extract 

3. Helianthus Annuus 

(Sunflower) Seed 

4. Helianthus Annuus 

(Sunflower) Seed Butter 

5. Helianthus Annuus 

(Sunflower) Seedcake 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

warrant a comparison/contrast effort as to how 

those differences effect safety.  Those differences 

are likely to be informative.  Helianthus Annuus 

(Sunflower) Seed Oil, Helianthus Annuus 

(Sunflower) Seed Oil Unsaponifiables, and 

Hydrogenated Sunflower Seed Oil are three 

related ingredients that were recently reviewed 

(Final report 03/04/2011). 

  

6. Helianthus Annuus 

(Sunflower) Seed Extract 

7. Helianthus Annuus 

(Sunflower) Seed Flour 

8. Helianthus Annuus 

(Sunflower) Seed Wax 

9. Helianthus Annuus 

(Sunflower) Sprout 

Extract 

10. Hydrogenated Sunflower 

Seed Extract 

11. Hydrolyzed Sunflower 

Seed Wax 

12. Ozonized Sunflower 

Seed Oil (13) 

Rosa canina 

• ROSA CANINA FRUIT EXTRACT 

 

343 

The ingredients from this group are all derived from 

Rosa canina (dog rose).  While the identity and 

concentrations of ingredient components may 

vary from plant part to plant part and from 

extract method to extract method, those 

component idenities and concentrations cannot 

be known for these exclusively industry speciific 

ingredients until such information is provided as 

outlined in the industry’s botanical framework.  

Differences in those components do not 

neccessitate the regrouping of such ingredients, 

but instead warrant a comparison/contrast effort 

as to how those differences effect safety.  Those 

differences are likely to be informative.  

Hydrogenated Rosa Canina Fruit Oil and Rosa 

Canina Flower Oil are two related ingredients that 

were recently reviewed (Final report 03/04/2011). 

1. Rosa Canina Bud Extract 

2. Rosa Canina Flower 

3. Rosa Canina Flower 

Extract 

4. Rosa Canina Flower 

Powder 

5. Rosa Canina Fruit 

6. Rosa Canina Fruit Juice 

7. Rosa Canina Leaf Extract 

8. Rosa Canina Seed 

9. Rosa Canina Seed Extract 

10. Rosa Canina Seed 

Powder (11) 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

  

 

 

 

 

 

 

 

 

 

Alkyl Taurate Amides and Taurate Salts 

• SODIUM METHYL COCOYL TAURATE 

 

335 

The ingredients in this report are the amides and 

salts of taurine. 

OS

O

O

HN

R

O

M

 

1. Calcium Lauroyl Taurate 

2. Magnesium Methyl 

Cocoyl Taurate 

3. Potassium Cocoyl 

Taurate 

4. Potassium Methyl 

Cocoyl Taurate 

5. Potassium Taurate 

6. Sodium Caproyl 

Methyltaurate 

7. Sodium Cocoyl Taurate 

8. Sodium N-Isostearoyl 

Methyltaurate 

9. Sodium Lauroyl Taurate 

10. Sodium Methyl Lauroyl 

Taurate 

11. Sodium Methyl 

Myristoyl Taurate 

12. Sodium Methyl Oleoyl 

Taurate 

13. Sodium Methyl Palmitoyl 

Taurate 

14. Sodium Methyl Stearoyl 
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Group/INGREDIENT NAME 
 

Uses 

2014 

Structure/Formula/Description/Rationale Ingredient Group Potential 

Add-ons 

(Total # in Ingredient Group) 

Taurate 

15. Sodium Methyltaurate 

16. Sodium Methyltaurate 

Isopalmitamide  

17. Sodium Methyltaurine 

Cocoyl Methyltaurate  

18. Sodium Taurate 

19. Sodium Taurine Cocoyl 

Methyltaurate (20) 

Olefins 

• TETRADECENE 

 

 

The ingredients in this report are all alkenes (olefins), 

with various chain lengths and degrees of 

saturation. 

 

 

1. C18-26 Olefin 

2. C20-24 Olefin 

3. C24-28 Olefin 

4. C24-30 Olefin 

5. C26-54 Olefin 

6. C28-36 Olefin 

7. C30-45 Olefin 

8. Decene 

9. Dodecene 

10. Hexadecene 

11. Hexene 

12. Hydrogenated 

Didodecene 

13. Hydrogenated 

Tetradecenyl/Methylpen

tadecene 

14. Hydrogenated 

Tridodecene 

15. Octadecene 

16. Octene (17) 

 (Potential # of Ingredients:  482) 21 proposed reports (2 of which will likely be incorporated into re-reviews), of which about 17 will be 

selected for review.)       
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