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Memorandum
To: CIR Expert Panel Members and Liaisons
From: Wilbur Johnson, Jr.
Senior Scientific Analyst
Date: November 9, 2018
Subject: Draft Report on Alkyl Lactyl Lactate Salts

Enclosed is a draft report on 10 alkyl lactyl lactate salts. This ingredient family comprises the carboxylic acid salts of
diesters that are formed between a fatty acid group and two equivalents of lactic acid. A Scientific Literature Review
(SLR) was announced on August 9, 2018.

The attached report (alkylL122018rep) includes the following unpublished data that were received from the Council:

1) use concentration data (alkylL122018datal),

2) primary skin and acute eye irritation studies (rabbits) on undiluted Sodium Lauroyl Lactylate
(alkylL122018data2),

3) delayed guinea pig dermal sensitization study on a silicone antifoam emulsion with 2% Sodium Stearoyl Lactylate
(alkylL122018data2),

4) human skin irritation test on a hair styling product containing 5% Calcium Stearoyl Lactylate
(alkylL122018data3),

5) four human skin irritation tests on a moulding cream containing 7% Calcium Stearoyl Lactylate
(alkylL122018data3).

Additionally, the attached comments on the SLR (alkylL122018pcpc) that were received from the Council have been
addressed.

Also included in this package for your review are the CIR report history (alkyIL122018hist), flow chart (alkylL122018flow),
literature search strategy (alkylL122018strat), ingredient data profile (alkylL122018prof), and 2018 FDA VCRP data
(alkyIL122018fda).

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

A Scientific Literature Review (SLR) on Alkyl Lactyl Lactate Salts was issued on August 9, 2018. Comments and
unpublished data were received from the Council before/after announcement of the SLR.

Draft Report, Teams/Panel: December 3-4,2018

The draft report has been revised to include the following unpublished data that were received from the Council
before/after announcement of the SLR: (1) use concentration data, (2) primary skin and acute eye irritation studies
(rabbits) on undiluted Sodium Lauroyl Lactylate, (3) delayed guinea pig dermal sensitization study on a silicone
antifoam emulsion with 2% Sodium Stearoyl Lactylate (75% dilution; effective test concentration = 1.13% Sodium
Stearoyl Lactylate), (4) human skin irritation test on a hair styling product containing 5% Calcium Stearoyl
Lactylate,, and (5) four human skin irritation tests on a moulding cream containing 7% Calcium Stearoyl Lactylate
Additionally, comments on the SLR that were received from the Council have been addressed.
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Alkyl Lactyl Lactate Salts Data Profile for December 3-4, 2018 Panel — Wilbur Johnson
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[Alkyl Lactyl Lactate Salts —6/30/2018; 10/17/18 update]

Ingredient CAS # InfoBase |SciFinder| PubMed | TOXNET | FDA EU | ECHA | IUCLID | SIDS | HPVIS | NICNAS | NTIS | NTP | WHO | FAO | ECET Web
-0C

Sodium Stearoyl Lactylate 18200-72-1; 1 409/12 34/1 1/1 Yes No No No No No No No No |Property,| Yes No Yes
25383-99-7 2" CAS

Calcium Stearoyl Lactylate  |5793-94-2 1 540/4 16/0 4/0 Yes No No No No No No No No Yes Yes No Yes

Sodium Behenoyl Lactylate 1 5/0 0/0 1/1 No No No No No No No No No No No No Yes

Sodium Caproyl Lactylate 42566-88-1 1 12/1 0/0 1/1 No No No No No No No No No No No No Yes

Sodium Caproyl/Lauroyl 1312021-45-6 1 0/0 0/0 1/1 No No [Yes CAS| Yes No No No No No No No No Yes

Lactylate

Sodium Cocoyl Lactylate 1 6/0 0/0 1/1 No No No No No No No No No No No No Yes

Sodium Cupheoyl Lactylate 1 0/0 47/0 0/0 No No No No No No No No No No No No Yes

Sodium Isostearoyl Lactylate | 66988-04-3 1 83/3 0/0 1/1 No No No No No No No No No No No No Yes

Sodium Lauroyl Lactylate 13557-75-0; 1 125/6 0/0 1/1 Yes No Yes |Yes CAS2[ No No No No Yes No No No Yes
1312021-45-6 CAS2 LLNA

Sodium Oleoyl Lactylate 1 1/1 0/0 0/0 Yes No No No No No No No No No No No Yes

Search Strategy

[document search strategy used for SciFinder, PubMed, and Toxnet]

[identify total # of hits /# hits that were useful or examined for usefulness]




Distributed for comment only -- do not cite or quote

LINKS

InfoBase (self-reminder that this info has been accessed; not a public website) - http://www.personalcarecouncil.org/science-safety/line-infobase

ScfFinder (usually a combined search for all ingredients in report; list # of this/# useful) - https://scifinder.cas.org/scifinder

PubMed (usually a combined search for all ingredients in report; list # of this/# useful) - http://www.ncbi.nlm.nih.gov/pubmed

Toxnet databases (usually a combined search for all ingredients in report; list # of this/# useful) — https://toxnet.nlm.nih.gov/ (includes Toxline; HSDB; ChemIDPlus; DAR;
IRIS; CCRIS; CPDB; GENE-TOX)

FDA databases — http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfefr/cfrsearch.cfm (CFR); then,

list of all databases: http://www.fda.gov/ForIndustry/FDABasicsforIndustry/ucm234631.htm; then,
http://www.accessdata.fda.gov/scripts/fen/fecnnavigation.cfm?rpt=eafuslisting&displayall=true (EAFUS);
http://www.fda.gov/food/ingredientspackaginglabeling/gras/default.htm (GRAS);
http://www.fda.gov/food/ingredientspackaginglabeling/gras/scogs/ucm2006852.htm (SCOGS database);
http://www.accessdata.fda.gov/scripts/fdcc/?set=IndirectAdditives (indirect food additives list);
http://www.fda.gov/Drugs/InformationOnDrugs/default.htm (drug approvals and database);
http://www.fda.gov/downloads/AboutFDA/CentersOffices/ CDER/UCM 135688.pdf (OTC ingredient list);
http://www.accessdata.fda.gov/scripts/cder/iig/ (inactive ingredients approved for drugs)

EU (European Union); check CosIng (cosmetic ingredient database) for restrictions and SCCS (Scientific Committee for Consumer Safety) opinions -
http://ec.europa.eu/growth/tools-databases/cosing/

ECHA (European Chemicals Agency — REACH dossiers) — http://echa.europa.eu/information-on-chemicals:jsessionid=A978 100B4E4CC39C78CI93A851EB3E3C7 livel
TUCLID (International Uniform Chemical Information Database) - https://iuclid6.echa.europa.eu/search

OECD SIDS documents (Organisation for Economic Co-operation and Development Screening Info Data Sets)- http://webnet.oecd.org/hpv/ui/Search.aspx
HPVIS (EPA High-Production Volume Info Systems) - https://ofmext.epa.gov/hpvis/HPVISlogon

NICNAS (Australian National Industrial Chemical Notification and Assessment Scheme)- https://www.nicnas.gov.au/

NTIS (National Technical Information Service) - http:/www.ntis.gov/

NTP (National Toxicology Program ) - https://ntp.niehs.nih.gov/

WHO (World Health Organization) technical reports - http://www.who.int/biologicals/technical report series/en/

FAO (Food and Agriculture Organization of the United Nations) - http://www.fao.org/food/food-safety-quality/scientific-advice/jecfa/jecfa-additives/en/ (FAO);
FEMA (Flavor & Extract Manufacturers Association) - http://www.femaflavor.org/search/apachesolr_search/

Web — perform general search; may find technical data sheets, published reports, etc

ECETOC (European Center for Ecotoxicology and Toxicology Database) - http://www.ecetoc.org/

Botanical Websites, if applicable

Dr. Duke’s https://phytochem.nal.usda.gov/phytochem/search

Taxonomy database - http://www.ncbi.nlm.nih.gov/taxonomy

GRIN (U.S. National Plant Germplasm System) - https://npgsweb.ars-grin.gov/gringlobal/taxon/taxonomysimple.aspx
Sigma Aldrich plant profiler http:/www.sigmaaldrich.com/life-science/nutrition-research/learning-center/plant-profiler.html

Fragrance Websites, if applicable
IFRA (International Fragrance Association) — http://www.ifraorg.org/
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RIFM (the Research Institute for Fragrance Materials) should be contacted

Qualifiers
Absorption

Acute
Allergy
Allergic
Allergenic
Cancer
Carcinogen
Chronic
Development
Developmental
Excretion
Genotoxic
Irritation
Metabolism
Mutagen
Mutagenic
Penetration
Percutaneous
Pharmacokinetic
Repeated dose
Reproduction
Reproductive
Sensitization
Skin
Subchronic
Teratogen
Teratogenic
Toxic
Toxicity
Toxicokinetic
Toxicology
Tumor
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INTRODUCTION

The safety of the following ten alkyl lactyl lactate salts as used in cosmetics is reviewed in this Cosmetic Ingredient
Review (CIR) safety assessment.

Calcium Stearoyl Lactylate Sodium Cupheoyl Lactylate
Sodium Behenoyl Lactylate Sodium Isostearoyl Lactylate
Sodium Caproyl Lactylate Sodium Lauroyl Lactylate
Sodium Caproyl/Lauroyl Lactylate Sodium Oleoyl Lactylate
Sodium Cocoyl Lactylate Sodium Stearoyl Lactylate

According to the web-based International Cosmetic Ingredient Dictionary and Handbook (wINCI; Dictionary), all
of these ingredients are surfactants and other functions are reported for some of the ingredients, as indicated in Table 1.*
Functioning as an antifungal or antidandruff agent is not considered a cosmetic function in the United States (US) and,
therefore, the CIR Expert Panel (Panel) does not evaluate safety in relation to either of those uses.

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

CHEMISTRY
Definition and General Characterization

Alkyl lactyl lactylates are the carboxylic acid salts of diesters that are formed between a fatty acid group and two
equivalents of lactic acid.? The generic structure of alkyl lactyl lactylates is presented below. Like other anionic
emulsifiers/surfactants, the properties of these ingredients result from the diametrically opposed lipophilic (fatty acid) tail and
th? hydrophilic (lactyl lactylate) head. The definitions and structures of the alkyl lactyl lactate salts are presented in Table

1.
o) CH; 0
)’k 0o M*
R 0 o
0 CH;

Figure 1. Generic structure of alkyl lactyl lactylates

(@] CHj;
/\/\/\/\)L O Na*
HsC o o
(@]

CHs
Figure 2. Example structure of an alkyl lactyl lactylate, Sodium Caproyl Lactylate

Chemical and Physical Properties

Alkyl lactyl lactylates hydrate readily in water at ambient temperature.* Compositions comprising more free acids
are more soluble in fatty products, and have a slower rate of hydration. Conversely, compositions comprising fully
deprotonated salt forms are less soluble in fatty products, and have a faster rate of hydration. Furthermore, the calcium salt,
Calcium Stearoyl Lactylate, hydrates more slowly than the respective sodium salt, Sodium Stearoyl Lactylate. These
ingredients vary in formula weights from as small as 338 Da for Sodium Caproyl Lactylate (315 Da without the sodium
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cation) to as large as 507 Da for Sodium Behenoyl Lactylate (484 Da without the sodium cation). Calcium Stearoyl Lactylate
technically has the highest formula weight (895 Da (855 Da without the calcium cation)), but this is an artifact of the **
oxidation state of calcium and 2 equivalents of stearoyl lactylate needed to balance this salt formula (i.e. each stearoyl
lactylate is only 428 Da). Properties of alkyl lactyl lactylate salts are presented in Table 2.

Method of Manufacture
Calcium Stearoyl Lactylate

According to one food additive supplier, Calcium Stearoyl Lactylate (defined as a mixture of the calcium salts of
stearoyl lactylic acids and its polymers and minor amounts of calcium salts of other related acids) is manufactured by base-
catalyzed esterification of lactic acid and commercial stearic acid. However, the Dictionary describes Calcium Stearoyl
Lactylate as the calcium salt of the stearic acid ester of lactyl lactate (i.e., no indication of polymers or other acids).

Sodium Isostearoyl Lactylate

According to one method, Sodium Isostearoyl Lactylate is the reaction product of isostearic acid with lactic acid in
the presence of sodium hydroxide.’

Sodium Stearoyl Lactylate

According to one food additive supplier, Sodium Stearoyl Lactylate (defined as a mixture of the sodium salts of
stearoyl lactylic acids and its polymers and minor amounts of sodium salts of other related acids) is manufactured by base-
catalyzed esterification of lactic acid and commercial stearic acid. However, the Dictionary describes Sodium Stearoyl
Lactylate as the sodium salt of the stearic acid ester of lactyl lactate (i.e., no indication of polymers or other acids).

Composition
Sodium Stearoyl Lactylate and Calcium Stearoyl Lactylate

As noted above, Sodium Stearoyl Lactylate and Calcium Stearoyl Lactylate are manufactured, for use as food
additives, using the same process.* The distribution of the components in each is dependent upon the relative proportion of
lactic acid, fatty acid and the amount of sodium/calcium salt that is used in the neutralization process. The typical
composition of the product of the neutralization process is approximately 50% stearoyl-mono-lactylate, 20% stearoyl-di-
lactylate (equivalent to structure of Sodium Stearoyl Lactylate or Calcium Stearoyl Lactylate), 5% stearoyl-tri-lactylate and
trace amounts of stearoyl-tetra-lactylate. Other components may include sodium/calcium salts of fatty acids (depending on
the ingredient, i.e., if the ingredient is Sodium Stearoyl Lactylate or Calcium Stearoyl Lactylate) or free fatty acids (15 -
20%), non-neutralized stearoyl lactylic acid, sodium/calcium lactate, and free lactic acid or polymers of lactic acid.
Additionally, the actual fatty acid profile of Sodium Stearoyl Lactylate and Calcium Stearoyl Lactylate will depend upon the
source of the fatty acids. However, the Dictionary describes Sodium Stearoyl Lactylate and Calcium Stearoyl Lactylate as
the salts of the stearic acid ester of lactyl lactate (i.e., no indication of stearoyl-mono-lactylate, stearoyl-tri-lactylate, or
stearoyl-tetra-lactylate).

Impurities
Calcium Stearoyl Lactylate

The Food Chemicals Codex specifications for Calcium Stearoyl Lactylate are as follows: lead (not more than 2
mg/kg), acid value (between 50 and 86), ester value (between 125 and 164), calcium content (between 4.2% and 5.2%), and
total lactic acid (between 32% and 38%).° According to European Commission regulations, specifications relating to the
purity of Calcium Stearoyl Lactylate are as follows: calcium (not less than 1% and not more than 5.2%), ester value (not less
than 125 and not more than 190), acid value (not less than 50 and not more than 130), total lactic acid (not less than 15% and
not more than 40%), arsenic (not more than 3 mg/kg), lead (not more than 2 mg/kg), mercury (not more than 1 mg/kg), and
cadmium (not more than 1 mg/kg).*

Sodium Stearoyl Lactylate

The Food Chemicals Codex specifications for Sodium Stearoyl Lactylate are as follows: lead (not more than 2
mg/kg), acid value (between 60 and 80), ester value (between 120 and 190), sodium content (between 3.5% and 5%), and
total lactic acid (between 23% and 34%).® According to European Commission regulations, the following specifications
relate to the purity of Sodium Stearoyl Lactylate,: sodium (not less than 2.5% and not more than 5%), ester value (not less
than 90 and not more than 190), acid value (not less than 60 and not more than 130), total lactic acid (not less than 15% and
not more than 40%), arsenic (not more than 3 mg/kg), lead (not more than 2 mg/kg), mercury (not more than 1 mg/kg), and
cadmium (not more than 1 mg/kg).*
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USE
Cosmetic

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

According to 2018 VCRP data, Sodium Stearoyl Lactylate is reported to be used in 315 cosmetic products (298
leave-on and 17 rinse-off products).” Of the alkyl lactyl lactate salts that are being reviewed in this safety assessment, this is
the greatest reported use frequency. The results of a concentration of use survey conducted by the Council in 2017 indicate
that Sodium Stearoyl Lactylate is being used at maximum use concentrations up to 10% in skin cleansing products (rinse-off
products).® This is also the highest maximum use concentration that is being reported for alkyl lactyl lactate salts in any
cosmetic product type that is applied to the skin. Sodium Stearoyl Lactylate and Calcium Stearoyl Lactylate are being used
at maximum use concentrations up to 7% in leave-on products (tonics, dressings, and other hair grooming aids). This is the
highest maximum use concentration in leave-on products that is being reported for the alkyl lactyl lactate salts. The highest
maximum use concentration in leave-on cosmetic products that are applied directly to the skin is 1.9% for Sodium Behenoyl
Lactylate in moisturizing skin care preparations. Further use data are presented in Table 3.

According to VCRP and Council survey data, 3 of the 10 alkyl lactyl lactate salts reviewed in this safety assessment
are not being used in cosmetic products in the US. The 3 ingredients are listed in Table 4.

Cosmetic products containing alkyl lactyl lactate salts may be applied to the skin or, incidentally, may come in
contact with the eyes (at maximum use concentrations up to 0.2%, for Sodium Stearoyl Lactylate in eye lotions). Similarly,
products containing these ingredients may incidentally come in contact with mucous membranes (at maximum use
concentrations up to 3.5%, for Sodium Isostearoyl Lactylate in bath soaps and detergents). The highest maximum use
concentration of alkyl lactyl lactate salts in products that may be incidentally ingested is 0.00011% (for Sodium Stearoyl
Lactylate in lipsticks). Products containing alkyl lactyl lactate salts may be applied as frequently as several times per day and
may come in contact with the skin for variable periods following application. Daily or occasional use may extend over many
years.

The alkyl lactyl lactate salts reviewed in this safety assessment are not included on the European Union’s list of
substances that are restricted or list of substances that are prohibited in cosmetic products.’

Non-Cosmetic
Calcium Stearoyl Lactylate and Sodium Stearoyl Lactylate

Both Calcium Stearoyl Lactylate and Sodium Stearoyl Lactylate have been known to have a dough strengthening
effect in the process of bread making (high-protein breads).”® Both salts can form a complex with gluten to stabilize the
gluten-network in dough. It has been noted that the dough strengthening effect of these salts may be due to formation of this
complex.

The US FDA has determined that Calcium Stearoyl Lactylate (defined as a mixture of calcium salts of stearoyl
lactylic acid and minor proportions of other calcium salts of related acids) may be used safely as a direct food additive,
provided that the specifications defined in the Food Chemicals Codex are met. [21 CFR 172.844] Furthermore, the FDA has
established limits for this ingredient in food ranging from 0.05% to 0.5%, depending on the food product type. The FDA has
also established a limit of 0.5 parts for each 100 parts by weight of flour for Calcium Stearoyl Lactylate in yeast-leavened
bakery products and prepared mixes for yeast-leavened bakery products.

The FDA has also determined that Sodium Stearoyl Lactylate (defined as a mixture of sodium salts of stearoyl
lactylic acids and minor proportions of sodium salts of related acids) may be used safely as a direct food additive, provided
that it meets the specifications of the Food Chemicals Codex. [21 CFR 172.846] (The Food Chemicals Codex specifications
for Sodium Stearoyl Lactylate are stated in the section on Impurities.) Furthermore, the FDA has established limits for this
ingredient in food ranging from 0.2% to 0.5%, depending on the food product type. The FDA has also established a limit of
0.5 parts for each 100 parts by weight of flour for Sodium Stearoyl Lactylate in baked products, pancakes, and waffles.

Following a request by the European Commission, the Panel of Food Additives and Nutrient Sources added to Food
(ANS) was asked to issue a scientific opinion on the safety of Sodium Stearoyl Lactylate and Calcium Stearoyl Lactylate
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when used as food additives.* The Panel concluded that based on the no-observed-adverse-effect-level (NOAEL) of 2200
mg/kg body weight/day Sodium Stearoyl Lactylate from a one-year oral toxicity study in rats and an uncertainty factor of
100, an acceptable daily intake (ADI) of 22 mg/kg body weight/day for Sodium Stearoyl Lactylate and Calcium Stearoyl
Lactylate, either singly or in combination, can be established. The 1-year oral study is summarized in the section on Chronic
Toxicity.

TOXICOKINETIC STUDIES
Dermal Penetration

Data on the dermal penetration of the alkyl lactyl lactate salts reviewed in this safety assessment were not found in
the published literature, nor were these data submitted.

Absorption, Distribution, Metabolism, and Excretion
In Vitro

Calcium Stearoyl Lactylate

The hydrolysis of **C-Calcium Stearoyl Lactylate, radiolabeled at the lactate moiety, was demonstrated in vitro
using liver homogenates from rats, mice and guinea pigs."* **C-Calcium Stearoyl Lactylate was rapidly hydrolyzed to lactic
acid and stearic acid. Hydrolysis was also demonstrated using whole blood from rats and mice, but no significant hydrolysis
of Calcium Stearoyl Lactylate was detected using human blood. Also, in a single sample of human duodenal mucosa, **C-
Calcium Stearoyl Lactylate was rapidly hydrolyzed to stearic acid and lactic acid.

Animal
Oral
Calcium Stearoyl Lactylate

The absorption, metabolism, tissue distribution and excretion of Calcium Stearoyl Lactylate was studied using
groups of 4 male Tuck TO mice and groups of 4 male Dunkin-Hartley guinea pigs.** A single oral dose of an aqueous
suspension of **C-Calcium Stearoyl Lactylate (90 or 900 mg/kg body weight) was administered by gavage. Radioactivity
was determined in exhaled air, urine, feces, liver, kidneys, heart, lungs, spleen, testes, and in the gastrointestinal tract.
Following oral administration, rapid absorption of radioactivity from the gastrointestinal tract was observed in mice as well
as in guinea pigs. More than 50% of the applied radioactivity was exhaled as CO, within 7 h. In both species, ~80% of the
applied dose was exhaled as CO, within 48 h. Most of the remaining radioactivity was excreted in the urine within 24 h after
dosing. Only minor amounts were detected in the feces of both species. No relevant differences were detected between the
90 and 900 mg/kg doses of *C-Calcium Stearoyl Lactylate. Approximately 2 % (in mice) or 6 % (in guinea pigs) of the
administered dose remained in the tissues, mainly in the liver and gastrointestinal tract. Only traces of radioactivity were
found in other organs (kidneys, lungs, testes, spleen, and heart). Thin layer chromatography of the urine of mice and guinea
pigs indicated that lactic acid is a metabolite of Calcium Stearoyl Lactylate. Furthermore, the authors suggested that the
additional radioactivity in the urine of treated animals is lactoyl lactic acid.

TOXICOLOGICAL STUDIES
Acute Toxicity Studies

Oral
Calcium Stearoyl Lactylate

In an acute oral toxicity study involving male rats (strain not stated), an oral LDs, of 25 g/kg body weight was
reported for Calcium Stearoyl Lactylate.? Details relating to the test protocol were not included.

Sodium Isostearoyl Lactylate

The acute oral toxicity of Sodium Isostearoyl Lactylate was evaluated using white rats (number not stated).’
Administration of a single oral dose was followed by a 14-day observation period. An LDs, of > 6.1 g/kg was reported.
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Sodium Lauroyl Lactylate

In an acute oral toxicity study in which male rats (humber not stated) were dosed orally with Sodium Lauroyl
Lactylate, the LDs, was 6.81 g/kg.? The test protocol was not stated.

The acute oral toxicity of Sodium Lauroyl Lactylate was also evaluated using male and female rats (numbers and
strains not stated).’? The doses administered orally (dosing method not stated) ranged from 2.4 g/kg to 6 g/kg. Additional
details were not included. The oral LDs, was estimated to be 4.88 g/kg.

Sodium Stearoyl Lactylate

In an acute oral toxicity study involving male rats (strain not stated), an oral LDs, of 25 g/kg body weight was
reported for Sodium Stearoyl Lactylate.? Details relating to the test protocol were not included.

The short-term, subchronic, and chronic toxicity studies on alkyl lactyl lactate salts that are summarized below are
presented in more detail in Table 5.

Short-Term Toxicity Studies

Sodium Caproyl/Lauroyl Lactylate (25 pl, in acetone-olive-oil (AOO) vehicle) was applied to the ears of 4 mice of
the CRL:NMRI BR strain at a concentration of 25% or 50% on 3 consecutive days."> There was no evidence of systemic
toxicity. LLNA results are presented in the section on Sensitization.

Calcium Stearoyl Lactylate was evaluated in short-term oral toxicity studies at dietary concentrations ranging from
0.5% to 12.5%." Groups of up to 32 rats were tested. Increased liver weight was observed at concentrations of 2% and
12.5%, but not at 0.5% (43-day feeding study), 5% and 7.5% in the diet (1-month feeding study), and at 5% in the diet
(4-week feeding study). However, in other feeding studies at 5% in the diet (27 days, 32 days, and duration unspecified),
liver weight/histology was normal. Kidney histology was normal in a feeding study on 0.5% Calcium Stearoyl Lactylate in
which the duration was not specified. In short-term feeding studies on Sodium Stearoyl Lactylate, a transient increase in
liver weight was observed in 20 rats fed 5% in the diet for 28 days, and organ weights were normal in a dog fed up to 15% in
the diet for 1 month.

Subchronic Toxicity Studies

The subchronic oral toxicity of Calcium Stearoyl Lactylate was evaluated in a study in which groups of 10 male and
10 female rats were fed dietary concentrations of 0.5%, 5%, and 12.5% for 98 days."® There was no evidence of histological
abnormalities in internal organs, but lipogranulomata in adipose tissue were detected at the 12.5% concentration. Relative
weights of the liver, spleen, and brain were also increased after feeding with 12.5% Calcium Stearoyl Lactylate. The Joint
FAO/WHO Expert Committee on food Additives noted that the appearance of lipogranulomata and increased liver weight are
related to excessive intake of abnormal proportions of long-chain fatty acids. Groups of 10 male and 10 female rats (strain
not stated) were fed Sodium Stearoyl Lactylate in the diet at concentrations of 0.5%, 5%, and 12.5% for 102 days. The
results of gross and histopathological evaluations were normal.

Chronic Toxicity Studies

In a chronic study, groups of 5 rats were maintained on diets containing 8 to 22% Calcium Stearoyl Lactylate for
periods of up to 6 months.*® Mortality was high (number of deaths not reported) at concentrations of > 20%. Relative liver
weights were normal at a saturated to unsaturated (S:U) fatty acid ratio of 0.6, but increased with higher ratios in the absence
of histopathological abnormalities. When the experiment was repeated using 40 male and 40 female rats fed 25% Calcium
Stearoyl Lactylate in the diet, all of the animals developed severe lipogranulomata. There were no test substance-related
gross or microscopic changes in 4 Beagle dogs fed a diet containing 7.5% Calcium Stearoyl Lactylate for 2 years. Ina 1-year
chronic oral toxicity study, groups of 60 Wistar rats were fed a basal diet that yielded doses of Sodium Stearoyl Lactylate up
to 2214 mg/kg/day (males) and 2641 mg/kg/day (females).** No treatment-related toxic effects were observed. Results
relating to tumorigenicity in this study are included in the section on Carcinogenicity.

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY

Data on the developmental and reproductive toxicity of the alkyl lactyl lactate salts reviewed in this safety
assessment were not found in the published literature, and unpublished data were not submitted.
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GENOTOXICITY STUDIES
In Vitro

Calcium Stearoyl Lactylate

The genotoxicity of Calcium Stearoyl Lactylate (in benzene), with and without metabolic activation, was evaluated
in the Ames test using the following Salmonella typhimurium strains: TA92, TA94, TA98, TA100, TA1535, and TA1537."°
Doses of the test substance at up to 300 pg/plate were tested. Cytotoxicity data on the test substance were not included.
Calcium Stearoyl Lactylate was non-genotoxic with and without metabolic activation.

In a chromosome aberrations test involving a Chinese hamster fibroblast cell line, the genotoxicity of Calcium
Stearoyl Lactylate (in ethanol) was evaluated at concentrations up to 63 pg/ml (highest non-cytotoxic dose) without
metabolic activation.”® One hundred metaphases per concentration were analyzed for polyploid cells and structural
chromosomal aberrations. Chromosome and chromatid gaps were included in the evaluation. Calcium Stearoyl Lactylate did
not cause polyploidy or clastogenic effects.

Sodium Caproyl/Lauroyl Lactylate

The genotoxicity of Sodium Caproyl/Lauroyl Lactylate (in dimethyl sulfoxide (DMSO)) was evaluated in the Ames
test using the following S. typhimurium strains, with and without metabolic activation: TA97a, TA98, TA100, TA102, and
TA1535." The test substance was tested at doses up to 502 pg/plate, considering that doses of 1500 and 5000 pg/plate were
cytotoxic. Water and DMSO served as the negative and solvent controls, respectively. The positive controls were: sodium
azide, benzo[a]pyrene, 4-nitro-O-phenylenediamine, and 2-aminoanthracene. Sodium Caproyl/Lauroyl Lactylate was non-
genotoxic in all of the bacterial strains that were tested. The positive controls were genotoxic.

CARCINOGENICITY STUDIES

Sodium Stearoyl Lactylate

As described earlier, a 1-year chronic oral toxicity study was performed in accordance with Organization for
Economic Co-operation and Development (OECD) Guideline 452 using 3 groups of 60 rats (30 males and 30 females per
group) that were fed a basal diet that yielded mean daily Sodium Stearoyl Lactylate intakes of 558, 1115, and 2214
mg/kg/day (males) and 670, 1339, and 2641 mg/kg/day (females).** The corresponding basal diet concentrations were 1.25
%, 2.5 %, and 5 %, respectively. The negative control group was fed basal diet only. At histopathological examination, a
rather high incidence of endometrial stromal polyps in the uterus was reported as follows: in 1 control female rat, 2 female
rats fed 1.25% Sodium Stearoyl Lactylate in the diet, 6 female rats fed 2.5% in the diet, and 6 female rats fed 5% in the diet.
However, these data lack statistical significance, and there is an absence of biological evidence to suggest a mechanism for
the slightly higher incidence in the groups fed 2.5% and 5 %. Furthermore, a comparison of these data with historical
incidences of this tumor type (up to 10 % in control rats of 1 year studies in the laboratory conducting this study)
demonstrated that endometrial stromal polyps are common in rats of this strain and age. It was concluded that the
endometrial polyps observed in females fed Sodium Stearoyl Lactylate in the diet were not treatment-related.

OTHER RELEVANT STUDIES
Protein Binding

Sodium Stearoyl Lactylate

Sodium Stearoyl Lactylate was mixed with gluten (protein in wheat, barley, and rye) in the presence of water.*®
Approximately 49% of the Sodium Stearoyl Lactylate remained bound until it was released by protease digestion of the
protein. Details relating to the protocol for this experiment were not included. However, using a Tissue Metabolism
Simulator Skin Sensitization model (TIMES-SS), it was determined that Sodium Lauroyl Lactylate is a non-binder to skin
proteins, despite being a weak sensitizer in the LLNA (see Sensitization section).” TIMES-SS is defined as an expert system
describing structure-toxicity and structure-metabolism relationships through a number of transformations simulating skin
metabolism and interaction of the generated reactive metabolites with skin proteins.

DERMAL IRRITATION AND SENSITZATION STUDIES
The skin irritation and sensitization studies summarized below are presented in detail in Table 6.
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Irritation

Sodium Caproyl/Lauroyl Lactylate was considered non-corrosive when the irritation/corrosive potential of this
ingredient was evaluated using a tissue model that consisted of human-derived epidermal keratinocytes (EpiDerm® tissue
model)."? The skin toxicity of Sodium Stearoyl Lactylate was investigated using reconstructed human epidermis (RHE) and
detection of the inflammation markers Interleukin (IL)-1o and IL-8 .** Sodium Stearoyl Lactylate was predicted to be an
allergen based on the results of this assay. The skin irritation potential of alkyl lactyl lactate salts has been evaluated in the
following experiments involving albino rabbits:? undiluted Calcium Stearoyl Stearate (nonirritating), 10% Sodium Lauroyl
Lactylate (nonirritating), and undiluted Sodium Stearoyl Lactylate (nonirritating) (primary irritation index (P11) =0.5in 2
studies).>*® Sodium Caproyl/Lauroyl Lactylate (in AOO vehicle) caused erythema and an increase in ear thickness in 4 mice
(CRL:NMRI BR strain) when tested at concentrations of 25% and 50%.? In a skin irritation test on Sodium Isosteary!
Lactylate involving 6 albino rabbits, the PIl was 7.17 (severe irritation) for the undiluted ingredient and 1.13(slight irritation)
for 15% Sodium Isostearyl Lactylate.

The skin irritation potential of Sodium Stearoyl Lactylate was evaluated using 51 subjects.’’ Twenty-five and 26
subjects were patch tested with 2% and 5% Sodium Stearoyl Lactylate in petrolatum, respectively. Details relating to the test
protocol were not included. Sodium Stearoyl Lactylate was classified as having skin irritation potential. A diluted hair
styling product (Calcium Stearoyl Lactylate effective concentration = 2.5%) was classified as a skin irritant in a study
involving 54 subjects.” In 4 separate skin irritation studies, each involving 50 subjects, a skin moulding cream containing
7% Calcium Stearoyl Lactylate was classified as non-irritating to the skin 242242

Sensitization

The LLNA was used to evaluate the sensitization potential of Sodium Caproyl/Lauroyl Lactylate and Sodium
Lauroyl Lactylate using the following test concentrations (in AOO vehicle): 2.5%, 5%, 10%, 25%, or 50%." Sodium
Caproyl/Lauroyl Lactylate was classified as a weak-moderate sensitizer (EC3 = 12.4%; EC3 = 9.3%),"? and Sodium Lauroyl
Lactylate was classified as a weak sensitizer (EC3 = 15%).2%” An EC3 of 15% was also reported for a Sodium Lauroyl
Lactylate trade name material in the LLNA.?® Sodium Lauroyl Lactylate (challenge concentration = 0.5%; injection and
dermal induction doses not stated) was classified as a weak sensitizer in the guinea pig maximization test (10 guinea pigs).?®
A silicone antifoam emulsion containing Sodium Stearoyl Lactylate (75% dilution; effective test concentration = 1.5 %)
Sodium Stearoyl Lactylate) was a non-sensitizer in guinea pigs.”

Computational Analyses/Predictions

The modeling of skin sensitization data on a number of diverse compounds, including data on Sodium Stearoyl
Lactylate, and calculated descriptors was performed to develop multiple predictive classification models.*® The following 2
automated procedures were used to select significant and independent descriptors in order to build the models: 1) D-optimal
design to select optimal members of the training and test sets and 2) k-Nearest Neighbor classification (kNN) method along
with Genetic Algorithms (GA-KNN Classification). The EC3 values (from LLNAs) of the compounds were ranked
quantitatively according to their potencies. Class 1 signified extreme/strong/moderate sensitizers (EC3 < 10%) and Class 2
signified weak/non-sensitizers (EC3 > 10%). Sodium Stearoyl Lactylate was identified as a Class 2 sensitizer, and the LLNA
data on this chemical are included in the preceding section. Of the 5 models developed, 4 placed Sodium Stearoyl Lactylate
in Class 2 and 1 placed the chemical in Class 1. Thus, the consensus prediction based on the models M1-M5 was Class 2.

OCULAR IRRITATION STUDIES

In Vitro
Sodium Caproyl/Lauroyl Lactylate

The ocular irritation potential of Sodium Caproyl/Lauroyl Lactylate was evaluated using the bovine corneal opacity
and permeability test method for identifying ocular corrosives and severe irritants (OECD Guideline 437).* Corneas were
exposed to the test substance (750 pl; 10% solution diluted in 0.9% sodium chloride solution) for 10 min, and exposure was
followed by rinsing with and without phenol red. Exposure was followed by a 2-h observation period. A mean in vitro
irritation score (for cornea) of 46.308 for the 10% solution was reported, classifying the solution as non-corrosive.

Animal

Calcium Stearoyl Lactylate, Sodium Lauroyl Lactylate,
Sodium Stearoyl Lactylate, and Sodium Isostearoyl Lactylate

In an ocular irritation study involving 6 albino rabbits, Sodium Isostearoyl Lactylate (undiluted or 15%
concentration, 0.1 ml) was instilled into one eye.®> Ocular reactions were scored at 24 h, 48 h, and 72 h post-instillation. The
undiluted ingredient was irritating to the eyes, whereas 15% Sodium Isostearoyl Lactylate was not. When other alkyl lactyl
lactate salts were tested according to the same procedure using groups of 6 albino rabbits, the results were as follows:
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undiluted Calcium Stearoyl Lactylate (nonirritating), 10% Sodium Lauroyl Lactylate (nonirritating), and undiluted Sodium
Stearoyl Lactylate (nonirritating, 2 tests).? In another study, undiluted Sodium Lauroyl Lactylate (0.1 g) was applied to the
right eye of each of 6 albino rabbits according to the same procedure.® Mild conjunctivitis was observed in 3 of 6 rabbits,
and Sodium Lauroyl Lactylate was classified as a non-irritant in rabbit eyes.

CLINICAL STUDIES

Case Reports

Sodium Stearoyl Lactylate

A female patient with a 20-year history of palmoplantar pustulosis and chronic hand and foot dermatitis had a
positive patch test reaction (score not stated) to 5% Sodium Stearoyl Lactylate in petrolatum.?  The patient was patch tested
with ingredients of the cosmetic products that she had been using, and Sodium Stearoyl Lactylate was the only ingredient that
caused a positive reaction. When the patient was re-tested with a 2% Sodium Stearoyl Lactylate (in petrolatum) preparation,
a + reaction was observed. A use test that involved 2 daily applications of 5% Sodium Stearoyl Lactylate in petrolatum to the
lower arm was also performed. Small papules and itching resulted after a few days, and the reaction was clearly positive on
day 18. The control groups consisted of 51 subjects patch tested with 2% or 5% Sodium Stearoyl Lactylate in petrolatum,
and Sodium Stearoyl Lactylate was classified as having skin irritation potential in this skin irritation test. (This study was
described in the Irritation and Sensitization section.) The authors noted that the reproducible patch test and use test reactions
are considered to be of an allergic nature, because of the clinical picture, patient history, and patch test results for the 51
controls. Furthermore, the authors noted that this patient seemingly belongs to a group of patients with sensitive, labile skin
that easily contracts new allergies.

SUMMARY

The safety of 10 alkyl lactyl lactate salts as used in cosmetics is reviewed in this CIR safety assessment. According
to the Dictionary, these ingredients are all surfactants, and some of the ingredients have other possible functions reported.

According to 2018 VCRP data, Sodium Stearoyl Lactylate is reported to be used in 315 cosmetic products (298
leave-on and 17 rinse-off products). Of the alkyl lactyl lactate salts that are reviewed in this safety assessment, this is the
greatest reported use frequency. The results of a concentration of use survey conducted by the Council in 2017 indicate that
Sodium Stearoyl Lactylate is being used at maximum use concentrations up to 10% in skin cleansing products (rinse-off
products). This is also the highest maximum use concentration that is being reported for alkyl lactyl lactate salts in any
cosmetic product type that is applied to the skin. Sodium Stearoyl Lactylate and Calcium Stearoyl Lactylate are reported to
be used at maximum use concentrations up to 7% in leave-on products (tonics, dressings, and other hair grooming aids). This
is the highest maximum use concentration in leave-on products that is being reported for the alkyl lactyl lactate salts. The
highest maximum use concentration in leave-on cosmetic products that are applied directly to the skin is 1.9% for Sodium
Behenoyl Lactylate in moisturizing skin care preparations.

Sodium Stearoyl Lactylate, the most frequently used alkyl lactyl lactate salt in cosmetic products, can be
manufactured by base-catalyzed esterification of lactic acid and stearic acid. United States Pharmacopoeial Convention and
European Commission specifications on the composition of this ingredient as a food additive are available, and the same is
true for Calcium Stearoyl Lactylate.

In a single sample of human duodenal mucosa in vitro, **C-Calcium Stearoyl Lactylate was rapidly hydrolyzed to
stearic acid and lactic acid. In an oral dosing study on **C-Calcium Stearoyl Lactylate involving mice and guinea pigs, ~80%
of the administered dose was exhaled as CO, within 48 h and most of the remaining radioactivity was excreted in the urine
within 24 h post-dosing. Approximately 2% (in mice) and 6% (in guinea pigs) of the administered dose remained in the
tissues, mainly in the liver and gastrointestinal tract.

In acute oral toxicity studies involving male rats, an oral LDsg, of 25 g/kg body weight was reported for Sodium
Stearoyl Lactylate and for Calcium Stearoyl Lactylate. The following other acute oral LDs, values have been reported: > 6.1
g/kg (Sodium Isostearoyl Lactylate, in rats), 6.81 g/kg (Sodium Lauroyl Lactylate, in male rats), and 4.88 g/kg (Sodium
Lauroyl Lactylate, in male and female rats).

When Sodium Caproyl/Lauroyl Lactylate was applied to the ears of mice at concentrations of 25% and 50% (2
mice/group) on 3 consecutive days, none of the animals died, and there was no evidence of systemic toxicity.

Some of the findings reported in short-term feeding studies on Calcium Stearoyl Lactylate (rats) at various
concentrations were: no deaths (at 12.5% in diet - 43 days), increased relative liver weight (at 5% and 7.5% in the diet - 1
month), no significant liver pathology (at 5% in diet - 27 days), increased liver weight (at 5% in diet - 4 weeks), relative
liver weights normal (at 5% in diet - 32 days), liver histology normal (at 5% in diet - duration unknown), relative liver
weights normal (at 5% in diet - duration unknown), and kidney histology normal (0.5% in diet - duration unknown). A
transient increase in liver weights was observed in rats fed 5% Sodium Stearoyl Lactylate in the diet for 28 days, and organ
weights were normal in a dog fed up to 15% Sodium Stearoyl Lactylate in the diet for 1 month.
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In a subchronic oral toxicity study, groups of 20 male and female rats were fed Calcium Stearoyl Lactylate at dietary
concentrations up to 12.5% for 98 days. Increased relative weights of major organs were observed after feeding with 12.5%
Calcium Stearoyl Lactylate. There was no evidence of histological abnormalities in major organs, but lipogranulomata was
observed in the adipose tissue of animals fed a dietary concentration of 12.5%. It has been noted that the appearance of
lipogranulomata and the increased relative liver weight reported were related to the excessive intake of abnormal portions of
long-chain fatty acids. The results of gross and histopathological evaluations of groups of 20 rats fed up to 12.5% Sodium
Stearoyl Lactylate in the diet for 102 days were normal.

In a chronic oral toxicity study in which groups of 5 rats were fed diets containing 8% to 22% Calcium Stearoyl
Lactylate for periods of up to 6 months, mortality was high (number of deaths not reported) at concentrations of > 20%.
Histopathological abnormalities were not observed in this study. Neither gross nor microscopic changes were observed in a
2-year study in which 4 Beagle dogs were fed 7.5% Calcium Stearoyl Lactylate in the diet. Liver weights were in the normal
range. A 1-year chronic oral toxicity study involved groups of 60 male and female rats fed a basal diet containing Sodium
Stearoyl Lactylate at concentrations up to 5%. The NOAEL for Sodium Stearoyl Lactylate was 5% in the diet (equivalent to
2214 mg/kg/day for males and 2641 mg/kg/day for females).

Sodium Caproyl/Lauroyl Lactylate and Calcium Stearoyl Lactylate were not genotoxic to any of the S. typhimurium
strains evaluated in the Ames test, with or without metabolic activation. Calcium Stearoyl Lactylate also was not genotoxic,
with or without metabolic activation, in the chromosome aberrations test involving a Chinese hamster fibroblast cell line.

In a 1-year chronic oral toxicity study, a rather high incidence (though not statistically significant) of endometrial
stromal polyps in the uterus was reported after groups of 60 Wistar WU rats (Crl:WI(Wu), outbred; 30 males and 30 females
per group) were fed Sodium Stearoyl Lactylate in the diet at concentrations of 1.25%, 2.5%, and 5%. Data on the historical
incidences of this this tumor type at the laboratory where the study was performed demonstrated that endometrial stromal
polyps are common in the rat strain that was tested. Therefore, this finding was not treatment-related.

The following results are from skin irritation studies involving albino rabbits (number of animals not stated):
undiluted Calcium Stearoyl Stearate (nonirritating), 10% Sodium Lauroyl Lactylate (nonirritating), and undiluted Sodium
Stearoyl Lactylate (primary irritation index (P1l) = 0.5, 2 tests). Sodium Caproyl/Lauroyl Lactylate (in AOO vehicle) caused
erythema and an increase in ear thickness in 4 mice (CRL:NMRI BR strain; 2/group) when tested at concentrations of 25%
and 50%. In a skin irritation test on Sodium Isostearyl Lactylate involving 6 albino rabbits, the primary irritation index was
7.17 for the undiluted ingredient and 1.13 for 15% Sodium Isostearyl Lactylate. In a human skin irritation study, 25 and 26
subjects were patch tested with 2% and 5% Sodium Stearoyl Lactylate in petrolatum, respectively. The 2% concentration
produced 10 reactions that were classified as doubtful (i.e., probably irritating), and the 5% concentration produced 14
reactions with the same classification. It was concluded that Sodium Stearoyl Lactylate has skin irritation potential. A
diluted hair styling product (Calcium Stearoyl Lactylate effective concentration = 2.5%) was classified as a skin irritant in a
study involving 54 subjects. In 4 separate skin irritation studies, each involving 50 subjects, a skin moulding cream
containing 7% Calcium Stearoyl Lactylate was classified as non-irritating to the skin.

In LLNAs of Sodium Caproyl/Lauroyl Lactylate and Sodium Lauroyl Lactylate at test concentrations up to 50%,
Sodium Caproyl/Lauroyl Lactylate was classified as a weak-moderate skin sensitizer and Sodium Lauroyl Lactylate was
classified as a weak skin sensitizer. A Sodium Lauroyl Lactylate trade name material was also classified as a weak sensitizer
in the LLNA. Sodium Lauroyl Lactylate was also classified as a weak skin sensitizer in a guinea pig maximization test in
which 10 animals were challenged with a test concentration of 0.5%. A silicone antifoam emulsion containing Sodium
Stearoyl Lactylate (75% dilution; effective test concentration = 1.13% Sodium Stearoyl Lactylate) was a non-sensitizer in 20
guinea pigs.

An in vitro assay involving the RHE and detection of inflammation markers (IL-1a [released by injured cells] and
IL-8 [secondary inflammatory cytokine]) was used to evaluate the skin toxicity of Sodium Stearoyl Lactylate. Sodium
Stearoyl Lactylate was predicted to be an allergen based on the results of this assay. In a study on the modeling of skin
sensitization data on a number of diverse compounds, EC3 values (from LLNASs) were ranked for these compounds
quantitatively based on sensitization potency. Sodium Stearoyl Lactylate was classified as a Class 2 (weak/non-sensitizers)
sensitizer in the ranking.

Caproyl/Lauroyl Lactylate (10% in saline solution) was classified as a non-corrosive substance in the in vitro bovine
corneal opacity and permeability test. The results of ocular irritation tests on alkyl lactyl lactate salts involving groups of 6
albino rabbits were as follows: undiluted Calcium Stearoyl Lactylate (nonirritating), undiluted Sodium Isostearoyl Lactylate
(irritating), 15% Sodium Isostearoyl Lactylate (nonirritating),10% Sodium Lauroyl Lactylate (nonirritating), and undiluted
Sodium Stearoyl Lactylate (nonirritating, 2 tests). In another study, undiluted Sodium Lauroyl Lactylate (0.1 g) was applied
to the right eye of each of 6 albino rabbits.”® Mild conjunctivitis was observed in 3 of 6 rabbits, and Sodium Lauroyl
Lactylate was classified as a non-irritant.
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A female patient with a 20-year history of hand and foot dermatitis had positive patch test reactions to Sodium
Stearoyl Lactylate (2% and 5% in petrolatum) that were considered allergic in nature. A use test that involved 2 daily
applications of 5% Sodium Stearoyl Lactylate in petrolatum to the lower arm of this patient was also performed. Small
papules and itching resulted after a few days, and the reaction was clearly positive on day 18.
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TABLES
Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment,>C'R &
Ingredient CAS No. Definition and Structures Functions
Calcium Stearoyl Lactylate Calcium Stearoyl Lactylate is the calcium Surfactants-Emulsifying agents
5793-94-2 salt of the stearic acid ester of lactyl lactate.
It conforms to the following formula:
o]
oH, /‘\/\/\/\/\/\/\/\)I\o /H‘/ \‘)L
o}

Sodium Behenoyl Lactylate Sodium Behenoyl Lactylate is the sodium salt Surfactants - Emulsifying Agents
of the behenic acid ester of lactyl lactate.
It conforms to the following formula:

o CHs )
/W\/W\A/\/\/\)L ©
Ha o o
o CH,

Sodium Caproyl Lactylate Sodium Caproyl Lactylate is the sodium salt Surfactants - Emulsifying Agents
13557-74-9 of the capryl ester of lactyl lactate. It conforms
generally to the following formula:

0 CHs, o
/\/\/\/\)J\ ©
HaC o o
o) CHs

Sodium Caproyl/Lauroyl Lactylate Sodium Caproyl/Lauroyl Lactylate is the Antidandruff Agents; Antifungal Agents;
1312021-45-6 organic compound that conforms generally Antimicrobial Agents; Surfactants-Cleansing
to the following formula, where RCO- represents Agents; Surfactants-Emulsifying Agents

a mixture of capric and lauric acid groups:

o CHs o
/\/\/\/\)L ©
HsC o o
o] CHs
o CH;
M (o] Na*
3C (o] o
o]

CH;
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Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment,C'R S

Ingredient CAS No. Definition and Structures Functions

Sodium Cocoyl Lactylate Sodium Cocoyl Lactylate is the sodium salt Surfactants - Emulsifying Agents
of the coconut acid ester of lactyl lactate.
It conforms to the following formula:

o) CH; o)
)J\ o Na*
R (o] o
o] CH,

where RC(O)- represents the fatty acids derived from coconut oil.

Sodium Cupheoyl Lactylate Sodium Cupheoyl Lactylate is the organic Surfactants - Cleansing Agents;

compound that conforms to the following formula: Surfactants - Emulsifying Agents;

Surfactants - Foam Boosters
o) CH, 0
)J\ (o] Na*
R (0] o
o] CHjy
where RC(O)- represents the fatty acids derived from the seed oil of the hybrid, Cuphea viscosissima x Cuphea lanceolate.

Sodium Isostearoy! Lactylate Sodium Isostearoyl Lactylate is the sodium salt Surfactants - Emulsifying Agents
66988-04-3 of the isostearic acid ester of lactyl lactate. It

conforms to the following formula:

0 CH; o}
CH; o} Na*
o o
CH, 0 CH,

one example of an "iso"

Sodium Lauroyl Lactylate Sodium Lauroyl Lactylate is the sodium salt of Surfactants - Emulsifying Agents
13557-75-0 the lauric acid ester of lactyl lactate. It conforms

1312021-45-6 to the following formula:

o CHz 0
/\/\/\/M © Na®
CH; (o} o
o] CH3
Sodium Oleoyl Lactylate Sodium Oleoyl Lactylate is the sodium salt of Surfactants - Emulsifying Agents

the oleic acid ester of lactyl lactate. It conforms
to the following formula:

o CH, o)
CHj; \/W\/W/M (0] Na*
(o] o
o} CH;,

Sodium Stearoyl Lactylate Sodium Stearoyl Lactylate is the sodium salt of Surfactants - Emulsifying Agents
18200-72-1 the stearic acid ester of lactyl lactate. It conforms
25383-99-7 to the following formula:

o CHs o)
/\/\/\/\/\/\/\/\)J\ © Na”
CHs o o
o CH,
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Table 2. Chemical and Physical Properties of Alkyl Lactyl Lactate Salts

Property

Value/Results

Reference

Calcium Stearoyl Lactylate

Form

White to pale yellow, ivory-colored waxy material.

Formula weight (Da)

895.26

Solubility Typically dispersible in warm water and soluble in hot edible oils and fats. Slightly soluble in 4
hot water

10g Pojw 9.41(estimated) 4
Vapor pressure (mm Hg) 9.06™" 4
Melting point (°C) 45.7t0 48.7 4
Boiling point (°C) 532 to 534 4
Flash point (°C) 188.11; 166.2 4
Sodium Behenoyl Lactylate

Formula weight (Da) 506.7 3

log Kow

6.01 (estimated)

32

Sodium Caproyl Lactylate

Formula weight (Da)

338.4

33

Sodium Caproyl/Lauroyl Lactylate

12

Form Yellowish to brownish/amber highly viscous liquid
Formula weight (Da) 338.4 - 366.4 *
Density (g/cm® at 20 °C) 1.1346 + 0.0001 (estimated) 2
Water solubility (g/l at 20°C) 0.12 i
Vapor pressure (mm Hg at ~ 25°C) 2.14x10° b
(mm Hg at ~ 20°C 1.38x10° 2
Melting range (°C) 0.7 t0 10.2 2
Boiling point (°C) decomposition at ~ 240 2
Flash point (°C) 183.5 2

Sodium Cocoyl Lactylate

Form

White or off-white waxy solid or paste

34

Solubility

Soluble in water

3

Sodium Stearoyl Lactylate

Form

White to pale yellow, ivory-colored waxy material.

Formula weight (Da)

405.58

Solubility Typically dispersible in warm water and soluble in hot edible oils and fats. Soluble in ethanol, 4
but insoluble in water. Very slightly soluble in cold water.

Specific gravity 1.063 4

10g Pojw 9.41(estimated); 2.58 (trade name material) a8

Melting point (°C) 48.889 4

Boiling point (°C) 53210 533 4

Flash point (°C) 166.20 4

Sodium Isostearyl Lactylate

Form

Straw or honey-colored, clear viscous liquid

Formula weight (Da)

450.592

31

Solubility Dispersible in distilled water. Soluble in propylene glycol, ethyl alcohol, mineral oil, and °
isopropyl myristate
log Kow 3.98 (estimated) k7

Sodium Lauroyl Lactylate

Formula weight (Da)

366.43

31

log Kow

1.10 (estimated)

32

Sodium Oleoyl Lactylate

33

Formula weight (Da) 448.6
log Kow 3.83 (estimated) k7
Flash point (°C) 0 3
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Table 3. Frequency (2018) and Concentration of Use (2017) According to Duration and Type of Exposure.”®

Calcium Stearoyl Lactylate | Sodium Behenoyl Lactylate | Sodium Caproyl/Lauroyl Lactylate
# of Uses Conc. (%) # of Uses Conc. (%) # of Uses Conc. (%)
Totals***/Conc. Range NR 7 9 1.9-2 1 NR
Duration of Use
Leave-On NR 7 9 1.9 1 NR
Rinse off NR NR NR 2 NR NR
Diluted for (bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area NR NR NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation - Sprays NR 78 8 NR NR NR
Incidental Inhalation - Powders NR NR NR NR NR NR
Dermal Contact NR NR 9 1.9-2 1 NR
Deodorant (underarm) NR NR NR NR 12 NR
Hair - Non-Coloring NR NR NR NR NR NR
Hair-Coloring NR NR NR NR NR NR
Nail NR 7 NR NR NR NR
Mucous Membrane NR NR NR 2 NR NR
Baby Products NR NR NR NR NR NR
Sodium Cocoyl Lactylate Sodium Isostearoyl Lactylate Sodium Lauroyl Lactylate
# of Uses Conc. (%) # of Uses Conc. (%) # of Uses Conc. (%)
Totals/Conc. Range 2 NR 24 0.5-35 188 0.001-10
Duration of Use
Leave-On 1 NR 8 0.5-1 107 0.001-7
Rinse off 1 NR 16 0.5-3.5 76 0.53-10
Diluted for (bath) Use NR NR NR NR 5 NR
Exposure Type
Eye Area NR NR NR NR 8 NR
Incidental Ingestion NR NR 1 NR NR NR
Incidental Inhalation - Sprays 1° NR 3 0.04? 51° 7
Incidental Inhalation - Powders 1° NR NR NR 33° NR
Dermal Contact 1 NR 18 0.5-3.5 174 0.001-10
Deodorant (underarm) NR NR NR NR NR NR
Hair - Non-Coloring 1 NR 5 2 13 0.53-7
Hair-Coloring NR NR NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane NR NR 3 0.5-3.5 46 1.9
Baby Products NR NR NR NR 1 NR
Sodium Stearoyl Lactylate
# of Uses Conc. (%)
Totals/Conc. Range 315 0.00011-7
Duration of Use
Leave-On 298 0.001-7
Rinse off 17 0.00011-0.02
Diluted for (bath) Use NR NR
Exposure Type
Eye Area 19 0.2
Incidental Ingestion 5 0.00011
Incidental Inhalation - Sprays 1742 0.1-72
Incidental Inhalation - Powders 50 NR
Dermal Contact 306 0.00011-1.1
Deodorant (underarm) NR NR
Hair - Non-Coloring 3 7
Hair-Coloring NR NR
Nail NR NR
Mucous Membrane 7 0.00011
Baby Products NR NR

NR = Not Reported; Totals = Rinse-off + Leave-on + Diluted for Use Product Uses

It is possible that these products may be sprays, but it is not specified whether the reported uses are sprays.

Pt is possible that these products may be powders, but it is not specified whether the reported uses are powders.

°Not specified whether a powder or spray, so this information is captured for both categories of incidental inhalation

Note: Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure type uses may not equal the sum of total uses.
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Table 4. Alkyl Lactyl Lactate Salts Not Reported to Be in Use in Cosmetic Products.”®

Ingredients

Sodium Caproyl Lactylate
Sodium Cupheoyl Lactylate
Sodium Oleoyl Lactylate

Table 5. Short-Term, Subchronic, and Chronic Toxicity Studies

Ingredient

Animals

Protocol

Results

Short-Term Dermal Toxicity Study

Sodium Caproyl/Lauroyl Lactylate (25%
or 50% in AOO vehicle))

Short-Term Oral Studies

Calcium Stearoyl Lactylate (0.5%, 2%,
and 12.5% in the diet)

Calcium Stearoyl Lactylate (0.1%, 1%,
2%, 3%, 4%, 5%, and 7.5% in diet)

Calcium Stearoyl Lactylate (5% in diet)

Calcium Stearoyl Lactylate (5% in diet)

Calcium Stearoyl Lactylate (5% in diet)

Calcium Stearoyl Lactylate (5% in diet)

Calcium Stearoyl Lactylate (5% in diet)

Calcium Stearoyl Lactylate (0.5% in diet)

Sodium Stearoyl Lactylate (5% in diet)

4 mice (CRL:NMRI BR
strain); 2 tested per
concentration

Groups of 5 male rats
(strain not stated)

Groups of 25 rats (strain
not stated)

Groups of 10 rats (strain
not stated)

Groups of 12 rats (strain
not stated)

30 male rats (strain not
stated)

Groups of 5 male rats
(strain not stated)

Groups of 32 male rats
(strain not stated)

Groups of 10 male and
10 female rats (strain
not stated)

20 male rats (strain not
stated)

Range-finding test that was
performed prior to local lymph
node assay (LLNA). Because
test substance was highly
viscous, application in
undiluted form was not
possible. Based on solubility,
maximum available
concentration was 50%. Test
substance (25 pl) applied to
ears on 3 consecutive days

Feeding for 43 days

Feeding for 1 month

Paired feeding for 27 days

Feeding for 4 weeks

Feeding for 32 days. Groups of
5 killed at days 32, 60, 90, and
140.

Feeding duration not stated

Feeding duration not stated

Paired feeding (duration not
stated)

Feeding for 28 days. Groups of
5 killed at days 32, 60, 90, and
140.

None of the animals died . No evidence of
systemic toxicity or significant effects on
body weight.*?

No deaths. Increased weight of liver, heart,
brain, stomach, and testes (at 12.5%
concentration). Increased relative liver weight
(at 2% concentration). Reduced growth (at
2% and 12.5% concentrations).*®

Growth retardation and increased relative liver
weight at concentrations of 5% and 7.5%.%

Decreased food efficiency. Increased liver
weight, but no effects on liver histopathology,
except slight increase in glycogen.

Liver weights of test group greater than those
of controls fed diet without Calcium Stearoyl
Lactylate. No other pathological changes
observed.*®

Relative liver weights were normal.®

Slightly reduced body weight. Mortality was
not affected by treatment. Liver histology
revealed no abnormalities.*®

Relative liver weights less than that of control
rats fed diet without Calcium Stearoyl
Stearate.

Histology of livers and kidneys normal. X-
rays of femurs comparable.*®

Relative liver weights slightly elevated. Liver
weights normal after 90 days.*®
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Table 5. Short-Term, Subchronic, and Chronic Toxicity Studies

Ingredient

Animals

Protocol

Results

Sodium Stearoyl Lactylate (7.5%, 12.5%,
and 15% in diet)

Subchronic Oral Studies

Calcium Stearoyl Lactylate (0.5%, 5%,
and 12.5% in the diet)

Sodium Stearoyl Lactylate (0.5%, 5%,
and 12.5% in the diet)

Chronic Oral Studies

Calcium Stearoyl Lactylate (8% to 22% in
the diet)

Calcium Stearoyl Lactylate (25% in the
diet)

Calcium Stearoyl Lactylate (7.5% in the
diet)

Sodium Stearoyl Lactylate (1.25%, 2.5%,
and 5% in diet)

1 dog

Groups of 10 male and
10 female rats (strain
not stated)

Groups of 10 male and
10 female rats (strain
not stated)

Groups of 5 rats (strain
not stated)

40 male and 40 female
rats (strain not stated)

2 groups of 4 Beagle
dogs (1 male, 3 females
per group; one group
was control)

3 groups of 60 Wistar
WU rats (Crl:WI(Wu),
outbred; 30 males and
30 females per group)

Sodium Stearoyl Lactylate at
7.5% in the diet for 1 month,
followed by 12.5% in the diet
for 2 weeks, and followed by
15% in the diet for an
additional month

Feeding in the diet for 98 days

Feeding in the diet for 102 days

Feeding in diet for 6 months.

Feeding in diet for up to 6
months.

Feeding in diet for 2 years

Feeding in diet for 1 year

No evidence of hematological changes. Organ
weights and microscopic appearance of the
tissues were normal.*®

Slight growth retardation at 5% in diet and
significant growth retardation at 12.5% in diet.
Increased relative liver, stomach, heart, spleen,
and brain weights at 12.5% in diet. No
evidence of histological abnormalities in
kidneys, brain, lungs, spleen, or liver at 12.5%
in diet, but lipogranulomata detected in
adipose tissue. No increase in stainable liver
fat. Urinalyses, blood morphology, and
radiological studies of femurs were normal.
Joint FAO/WHO Expert Committee on food
Additives noted that the appearance of
lipogranulomata and increased liver weight are
related to excessive intake of abnormal
proportions of long-chain fatty acids.”

When compared to controls fed diet without
Sodium Lauroyl Lactylate, there were no
abnormalities regarding urinalyses,
hematology, or fecal excretion. Liver, brain,
stomach, and spleen weights increased at
12.5% in diet. Results of gross and
histopathological evaluations were normal.*®

Growth depression at > 16% in diet. High
mortality (deaths not reported) at >20% in
diet. Relative liver weights normal at saturated
to unsaturated (S:U) fatty acid ratio of 0.6
(17% fat plus 3% Calcium Stearoyl Lactylate),
but increased with higher ratios.
Lipogranulomata appeared at ratios of > 1.4.
Disappearance of lipogranulomata in 4 to 6
months, after restoration to basal diet
containing 20% fat. Histopathological
abnormalities not observed.*®

All animals developed severe lipogranulomata,
with high mortality (deaths not reported).
Growth rate was depressed. When animals
were placed on basal diet containing 20% fat
(half corn oil and half lard), recovery of
growth rate was noted.*®

No noteworthy differences when 2 groups
were compared. Urinalysis and hematological
findings and liver weights were normal. No
gross or microscopic changes observed.*

Hematological, clinical chemistry, and
urinalysis findings were normal. NOAEL =
2214 mg/kg/day (males) and 2641 mg/kg/day
(females).*
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Table 6. Skin Irritation and Sensitization Studies on Alkyl Lactyl Lactate Salts.

Test Substance Animals/Subjects/Cells

Test Protocol

Results

Irritation (In Vitro)

Sodium Caproyl/Lauroyl
Lactylate

EpiDerm® tissue model:
normal human-derived
epidermal keratinocytes
cultured to form multi-layered
highly differentiated model of
human epidermis

Sodium Stearoyl Lactylate RHE

Irritation (Animal

Calcium Stearoyl
Lactylate (undiluted)

Albino rabbits (humber not
stated)

Sodium Caproyl/Lauroyl
Lactylate (25% or 50% in
AOQO vehicle). [Because
test substance was highly
viscous, maximum
available concentration
was 50%.]

strain)

Sodium Isostearoyl 6 albino rabbits
Lactylate (undiluted and

15% concentration)

Sodium Lauroyl Lactylate
(10%)

Albino rabbits (number not
stated)

Sodium Stearoyl Lactylate
(undiluted)

Albino rabbits (number not
stated)

2 mice/group (CRL:NMRI BR

Test substance (~ 25 mg) applied,
with 25 pl of deionized water,
topically to the model for 3 minto 1
h. Cell viability measured by
dehydrogenase conversion of {(3-
4,5-dimethyl thiazole 2-yl) 2,5-
diphenyltetrazoli-umbromide (MTT)
into blue formazan salt. Optical
density of extracted formazan
determined via spectrophotometry.
Mean formazan production (irritation
parameter) calculated from decrease
in absorbance values when compared
to negative control (deionized water)

In vitro assay used to assess skin
toxicity was detection of the
inflammation markers interleukin
(IL)-1a and IL-8. It was noted that
inflammation markers have been
released in the growth medium of
RHE as a consequence of the
immune response to the presence of
surfactants. Value for IL release of
>1 corresponds to production of IL-
1o or IL-8 induced by presence of
surfactant. 1l-a is expressed as an
intracellular protein; it accumulates
in keratinocytes and is released by
injured cells or after membrane
alteration. IL-8 is a secondary
inflammatory cytokine, secreted in
response to IL-1a release during
inflammation. Relative inflammation
potency was evaluated by measuring
release of interleukins by flow
cytometry. Threshold for IL-1o and
IL-8 release was defined as 3 times
that of the control (untreated RHE)

Test protocol not stated

Range-finding test performed prior to
LLNA. Test substance (25 pl)
applied on 3 consecutive days.
Measurement of ear thickness on day
1 prior to application and on days 3
(~ 48 h after first dose) and 6.

Test substance (0.5 ml) applied for
24 h under 1" x 1” occlusive patch
secured with adhesive tape.
Application to abraded and intact
skin. Reactions scored at 24 h and at
48 h later. PII calculated (scale not
stated)

Test protocol not stated

Test protocol not stated. Pl
calculated (scale not stated)

Test substance considered non-corrosive because
following criteria for non-corrosive substance were
fulfilled: formazan production after 3 min of incubation
was > 50% of negative control, and formazan
production after 1 h of incubation was > 15% of
negative control. Positive control (potassium
hydroxide) caused clear corrosive effects after both
treatment intervals.”

IL-8/IL-1a ratio was 5.85 (i.e., > 1). Value for release of
1L-8 (3.407) was above the threshold of 3, whereas the
value for the release of IL-1a (0.582) was not.
Chemicals applied to the skin can be considered
allergens when the extracellular IL-8 > 1L-10, and as
irritants when extracellular IL-8 < IL-10. Sodium
Stearoyl Lactylate was predicted to be an allergen.*®

Non-irritant.2

Erythema observed at both concentrations on days 1 to
6 (maximum score of 2), but reaction not considered
significant. Increased ear thickness also observed at
both concentrations. Maximum value for ear thickness
(18.2%) observed at 50% concentration. Test substance
did not cause significant skin irritation at either test
concentration.*?

P1l = 7.17 (undiluted ingredient) and 1.13 (15%
concentration). Individual irritation scores not
reported.

Non-irritant.?

PIl=057
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Table 6. Skin Irritation and Sensitization Studies on Alkyl Lactyl Lactate Salts.

Test Substance

Animals/Subjects/Cells

Test Protocol

Results

Sodium Stearoyl Lactylate 6 albino rabbits

(undiluted)

Irritation (Human)

Hair styling product
containing 5% Calcium

Stearoyl Lactylate (50% in

distilled water; effective
concentration = 2.5%)

Skin moulding cream
containing 7% Calcium
Stearoyl Lactylate

Skin moulding cream
containing 7% Calcium
Stearoyl Lactylate

Skin moulding cream
containing 7% Calcium
Stearoyl Lactylate

Skin moulding cream
containing 7% Calcium
Stearoyl Lactylate

Sodium Lauroyl Lactylate

(2% and 5% in
petrolatum)

54 subjects (17 males, 37
females)

50 subjects (18 males, 32
females)

50 subjects (14 males, 36
females)

50 subjects (18 males, 32
females)

50 subjects (19 males, 31
females)

25 tested with 2%; 26 tested

with 5%

Undiluted Sodium Stearoyl Lactylate At 24 h, slight erythema at 5 intact and 5 abraded sites.

(0.5 g moistened with physiological
saline) applied for 24 h under 1 in?
surgical gauze patch to the saddle
area (abraded and intact skin). Each
patch secured with adhesive tape,
rubber dental damming, and an outer
layer of gauze. Reactions scored at

24 hand 72 h.

Semi-occlusive patch containing 0.2
ml of the test substance applied for
48 h along paraspinal region of back.
Dose per cm? not stated. Sodium
lauryl sulfate and distilled water
served as positive and negative

controls, respectively.

Product (20 pl) applied for 24 h to
the ventral forearm using Finn
chambers (8 mm). Reactions scored
at 24 h, 48 h, and 72 h post-
application. Sodium dodecyl sulfate
(2%) and demineralized water served
as positive and negative controls,

respectively.

Same protocol (immediately above)

Same protocol

Same protocol

Protocol details not stated

At 72 h, very slight erythema only at 1 intact site and 1
abraded site. PII of 0.50 reported, and Sodium Stearoyl
Lactylate was neither classified as a primary skin irritant
nor a corrosive material.*®

Test substance produced slight to mild erythema (scores
of +to 1) in 18 of the subjects tested. Results also
indicated that negative control caused slight to moderate
skin irritation in 7 subjects. The positive control caused
skin irritation in 49 subjects. The diluted hair styling
product was classified as having skin irritation potential
that is consistent with the product type (styling
products).?*

The mean 24-h irritation score for the product was not
statistically significantly different (p = 1) from the
negative control, and the product was classified as a
non-irritant.?

The mean 24-h irritation score for the product was not
statistically significantly different (p = 1) from the
negative control, and the product was classified as a
non-irritant.?

The mean 24-h irritation score for the product was not
statistically significantly different (p = 1) from the
negative control, and the product was classified as a
non-irritant.?*

The mean 24-h irritation score for the product was not
statistically significantly different (p = 0.13) from the
negative control, and the product was classified as a
non-irritant.?

Fifteen negative reactions and 10 doubtful reactions
(probably irritant) to 2% Sodium Lauroyl Lactylate.
Eleven negative reactions and 14 doubtful reactions to
5% Sodium Lauroyl Lactylate (also, + reaction in 1
subject). Study results indicated that Sodium Lauroyl
Lactylate has skin irritation potential.®
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Table 6. Skin Irritation and Sensitization Studies on Alkyl Lactyl Lactate Salts.

Test Substance

Animals/Subjects/Cells

Test Protocol

Results

Sensitization (Animal

Sodium Caproyl/Lauroyl
Lactylate (2.5%, 5%,
10%, 25%, and 50% in
AOO vehicle)

Sodium Lauroyl Lactylate
(2.5%, 5%, 10%, 25%,
and 50% in AOO vehicle)

Sodium Lauroyl Lactylate
trade name material

Sodium Lauroyl Lactylate
(0.5%)

A silicone antifoam
emulsion containing 2%
Sodium Stearoyl Lactylate
(75% dilution; effective
test concentration = 1.5%
Sodium Stearoyl
Lactylate)

Groups of 4 CRL:NMRI BR
mice

Groups of 4 CBA/Ca female
mice

Groups of CBA female mice

15 Dunkin-Hartley guinea
pigs (10 treated, 5 controls)

20 adult female guinea pigs
(Dunkin-Hartley strain). Ten
guinea pigs (treated with
sterile water, solvent) served
as controls.

LLNA (OECD Guideline 429). Mice
were treated topically on dorsum of
both ears with 25 pl of test substance
or equal volume of vehicle alone. At
day 6 after initiation of exposure, all
mice injected (tail vein) with
phosphate buffered saline containing
tritiated thymidine. Mice killed 5 h
later, and draining lymph nodes
excised and pooled for each
experiment. Test substance
concentration required to produce
stimulation of proliferation of at least
3-fold greater when compared to
controls (i.e., EC3 value) calculated
to provide measure of relative skin
sensitizing potential.

LLNA (OECD Guideline 429).
Protocol similar to that stated
immediately above, except for the
mouse strain used and intravenous
injection on day 5.

LLNA (OECD Guideline 429)

Guinea pig maximization test (OECD
Guideline 406). Injection and dermal
doses not stated. Challenge
concentration of 0.5%.

Guinea pig model using methods of
Buehler. During induction, test
substance (0.5 ml) applied to left
flank for 6 h, under a 20 x 20 mm
gauze patch secured with adhesive
strapping. At 24 h after patch
removal, reactions scored. Procedure
repeated at weekly intervals (days 8
to 9 and 16 to 15 of study). Chal-
lenge phase initiated on day 29. A 20
X 20 mm absorbent patch containing
test substance (0.5 ml) applied
(secured with adhesive strapping) for
6 h to right flank. A patch containing
sterile water (control) also applied to
right flank. At 24 h and 48 h after
patch removal, reactions scored.

EC3 (calculated by linear interpolation) = 12.4%,
classifying test substance as a weak sensitizer. EC3
(calculated based on equation of regression curve) =
9.3%, classifying test substance as moderate sensitizer.
Study results indicated that, at the concentrations tested
in AOO, Sodium Caproyl/Lauroyl Lactylate has
sensitization potential (sensitizer). Collectively, the
EC3 values calculated using the 2 methods (dose
response and regression curve) classify Sodium
Caproyl/Lauroyl Lactylate as a weak-moderate
sensitizer in the LLNA.*

EC3 = 15%, classifying Sodium Lauroyl Lactylate as a
weak sensitizer.?5?

EC3 = 15%, classifying Sodium Lauroyl Lactylate as a

weak sensitizer.?

Weak sensitizer.%

No reactions at test or control sites during induction or
following challenge patch application. Test substance
was a non-sensitizer in guinea pigs.”®
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2018 FDA VCRP Data
Calcium Stearoyl Lactylate - No Data

Sodium Behenoyl Lactylate

12D - Body and Hand (exc shave)
12F - Moisturizing

121 - Skin Fresheners

12J - Other Skin Care Preps
Total

Sodium Caproyl Lactylate - No Data

Sodium Caproyl/Lauroyl Lactylate
10B - Deodorants (underarm)
Total

Sodium Cocoyl Lactylate

05F - Shampoos (non-coloring)
12C - Face and Neck (exc shave)
Total

Sodium Cupheoyl Lactylate - No Data

Sodium Isostearoyl Lactylate

05A - Hair Conditioner

05F - Shampoos (non-coloring)
051 - Other Hair Preparations
O7E - Lipstick

071 - Other Makeup Preparations
10A - Bath Soaps and Detergents
11G - Other Shaving Preparation Products
12A - Cleansing

12C - Face and Neck (exc shave)
12F - Moisturizing

12H - Paste Masks (mud packs)
12J - Other Skin Care Preps

Total

Sodium Lauroyl Lactylate

01C - Other Baby Products

02A - Bath Qils, Tablets, and Salts

03D - Eye Lotion

O3F - Mascara

03G - Other Eye Makeup Preparations
05A - Hair Conditioner

05F - Shampoos (non-coloring)

07C - Foundations

O R Rk O -

N
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NN = U1
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07G - Rouges 1
07H - Makeup Fixatives 1
071 - Other Makeup Preparations 3
10A - Bath Soaps and Detergents 40
10E - Other Personal Cleanliness Products 1
11A - Aftershave Lotion 1
11G - Other Shaving Preparation Products 2
12A - Cleansing 17
12C - Face and Neck (exc shave) 27
12D - Body and Hand (exc shave) 6
12F - Moisturizing 44
12G - Night 7
12H - Paste Masks (mud packs) 3
12J - Other Skin Care Preps 2
Total 188

Sodium Oleoyl Lactylate - No Data

Sodium Stearoyl Lactylate

01B - Baby Lotions, Oils, Powders, and Creams 5
03D - Eye Lotion 13
O3F - Mascara 1
03G - Other Eye Makeup Preparations 5
05F - Shampoos (non-coloring) 1
05G - Tonics, Dressings, and Other Hair Grooming Aids 2
07B - Face Powders 1
07C - Foundations 6
07D - Leg and Body Paints 10
07E - Lipstick 5
071 - Other Makeup Preparations 4
10E - Other Personal Cleanliness Products 2
12A - Cleansing 11
12C - Face and Neck (exc shave) 40
12D - Body and Hand (exc shave) 28
12F - Moisturizing 151
12G - Night 17
12H - Paste Masks (mud packs) 3
12J - Other Skin Care Preps 6
13B - Indoor Tanning Preparations 3
13C - Other Suntan Preparations 1

Total 315
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TO: Bart Heldreth, Ph.D.
Executive Director - Cosmetic Ingredient Review

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

DATE: December 14, 2017

SUBJECT: Concentration of Use by FDA Product Category: Alkyl Lactyl Lactate Salts
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Personal Care @8 Products Council

Committed to Safety,
Quality & Innovation

Memorandum
TO: Bart Heldreth, Ph.D,
Executive Director - Cosmetic Ingredient Review (CIR)

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

DATE;: September 19, 2018
SUBJECT: Sodium Stearoyl Lactylate

International Bio-Research, Inc. 1974. Primary skin and acute eye irritation studies of SSL
(Sodium Stearoyl Lactylate).

Research Toxicology Centre S.p.A. 1995. Delayed dermal sensitization study in the guinea pig
(test material is a silicone antifoam emulsion with 2% Sodium Stearoyl Lactylate).

1620 L Street, N.W.,, Suite 1200 | Washington, D.C. 20036 | 202.331.1770 | 202.331.1969 (fax) | www.personalcarecouncil.org
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International Bic-Research, Inc.

Hannover, Germany 0 Clncinnall, Ohio UsA j

Miamiville, Ohio 45147 (513) 831-3114

December 17, 1974

PRIMARY SKIN AMD ACUTE EYE iii”igﬂ STUDIES OF
- : : ;g_ SSL is sodium
I siccroy! lactylate

This study was conducted to evaluatz the primary skin and acute eye
irritation potential of the test materials in accordance with the -
techniques specified in the Regulations for the Enforcement of the

Federal Hazardous Substances Act (Revised, Federal Register, September 17,

1964).

PURPOSE

TEST MATERIALS . :

The samples were received from_on November 29,

1974 for use in these studies, &5 TO!TOWS: ] .
. Sample Description

fine white powder with no
" appreciable odor

PROCEDURE

1. Patch Test for Primary Skin Irritation and Corrosivity - Rabbits

Five-tenths gram of each undiluted test material was moistened with
physiological saline to form a paste and was applied under a ane
inch-square surgical gauze patch, two layers thick, to an intact
skin area and an abraded skin areaz on each of six albino rabbits.
The application sites were prepared by clipping the hair from the
saddle area of Che rabbits. The abraded areas were prepared by

Subsidlary of HIlt Tap Tc:l'lng Services, Ine,

HU! Tan Aeseareh / Woodsan-Tononl | ahnestneina
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making minor epidermal incisions with a liypodermic needle. The
abrasions were sufficiently decp to penetrate the epidermis but

not to induce bleeding. Each patch was held in place with two
strips of one-inch adhesive tape. After application of the patches,
the trunk of each rabbit was wrapped with rubber dental domming '
which was secured with stanles. An outer layer of gauze and tape
was placed around the trunk of the animals. The animals were
immobilized in wooden restraining stocks for 24 hours.

At the end of the 24-hour exposure period, the patches were removed

* and any residuval sample was gently sponged from the skin with-a
moistened towel. The reactions were scored inmediately after removal
-of the patches (24-hour reading), and again two days later (72-hour
reading), according to the scale reproduced in Tables 1 and 2 accom-
panying this report,

.2. Acute Eye Application - Rabbits

Cne-tenth gram of each undiluted sample was applied to the right eye
of each of six albino rabbits. The left eyes were untreated and
served as controls. Examinations for gross signs of eye irritation
were made 24, 48 and 72 hours following application. Scoring of
irritative effects was according to the method of Draize, in Yhich
corneal, iris &nd conjunctival effects are scored separately.' This
method is reproduced in the addendum following Table 4. In this
scoring system, injuries to the cornea and iris may represent as much
as 80 per cent of the total score. Cornea and iris scores are heavily
weighted because of the essential role of these organs in vision.

. - wRESULTS : _
7. Patch Test for Primary Skin Irritation and Corrosivity - Rabbits

* The results following patch application of— SSL to t
".-intact and abraded skin of albino rabbits are shown in Tables 1 and

2, respectively.

T s
Irritative effects at the 24-hour reading were confined to very
s1ight erythema at five intact and five abraded sites. At the 72-hour

13, H. Draize, "Dermal Toxicity," in Appraisal of the Safcty of
-Chemicals in Foods, Drugs and Cosmetics, The Staff of the Oivision of
Pharmacology of Lhe Federal Food and Drug Administration (Austin,
Teras: The Editorial Conmittee of the Association of Food and Drug
0fficials of the United States, 1959), p. §1.
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reading very slight erythema was noted only at one intact and one
abraded site. The Primary Irritation.Index was found to be 0.50.

2. Acute Eye Application - Rabbits

The results following application ofTFSSL to the
eyes of albino rabbits are shown in Tables 3 and 4, respectively.

I ss.

Irritative effects were confined to mild conjunctivitis in three of
the six animals during the study. Wo other irritative effects were
noted at any time during the study.

SUMMARY

The primary skin and acute eye irritative potential OffP
were evaluated in accordance with the techniques specified in the Regu-

lations for the Enforcement of the Federal Hazardous Substances Act

(Revised, Federal Register, September 17, 1964).

Following patch application to the skin of albing i 2

Irritation Index of :
'SSL was found to be C.50.

Application of [ SSL to the eyes of albino rabbits produced mild con-
"Junctivitis in three of the six animals during the study.

Based on these results, SSL are not classified as prima
skin irritants or corrosive materials and are not eye irritants as these terms
are defined in the above-cijted Regulations.: '

IBR"U-S. -
International Bio-Research

.

Submitted by %i th A. Young 7
nior Project Leader, Toxicology

-l

Approved by
éi %ﬂx.gg &u- 22l @ﬁ QQ
. Bruce Briggs/ﬁiV.M. Robert L. Doyle \J

Director, Toxicology Manager, Toxicology
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of (0.1 gram) of [ sst-

Rabbit 0
Number Time Cornea Iris

Conjunctivae

Eyc irritation scores in albino rabbits: following application

Total
Score*

24

29

20

21
22

© 23

Hours Opacity Area Erythema

26
- .. 48
- 72

(o= N o o ]

24
48
. 72
24
48
72

2
48
7

24
48
72

48
.72

=R =l o— 0o (=

CoO0 doo 000 000 o000 ocoo
el v

000 o0o 000 odo coo ooo
coo

‘oo 000 oo ocoo 00 oo

-

*Total score 1s the sum of the followmng three sub-totals

(a) degree of opacity x area involved x 5
(b) iris score x 5

Swelling

000 .O0~0 O0OO0OO0O (o N o N ) 000 ocoo

Discharpe

(=) =]

ODQ Q.OQ ‘D—l.-—l

[en Rom B ] oo —

" (¢) sun of scores for erythema, swelling and dlschargc x 2

Total possible score = 110.
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FROM: J. H. Deafze, "Dermal Toxfcity," in Appraisal of tha Safety of
Chemicals n Foods, Nruss and Coametics, The Stabf of the Divisfon
of Pharmacology of the tederal Food and Drug Administraction *
(Austin, Texas: The Editorial Commitcce of the Assoclacion of
Food and Drug Officials of che United States, 1959).

-

+a : - . .

DERMAL TOXICITY B 1

TABLE 2
gcale For Scoring Qcular Lesions

(1) Cornea’ .
’ (A) Opacity-degree of density (area most dense taken for reading)
NO OPaCity.urearassssarasssssenssanaocnnssnassanctovsssscsocasss
Scattered or diffuse area, details of iris clemrly visible,.....l
Easily discernible translucent areas, details of iris slighely
g, * Obscut'ed...-.....-........-.-.---..........--.................2
’ e Opalescent areas, no detzils of iris visible, size of pupil
bﬂr¢1y diSCCIﬂiblﬁ........-qo-oon----.oo--..----.o.-.-...-..ooa
Opnqun, iris invisible......‘-.......................--....----.4
1
2
3

- (B) Area of cornea involved
One quarte: (Or IGSS) but MOt ZBXO...sscverecrrmsossrsassseassre
Greater -than one quarcer, but less than half.......c.ovviienvennns
Greater than helE, but less than three quarterE......coesseceace
- Greater then three quarters, up to whole AT@d.......civevevauasab
AXBXS Total Maximum = 80
. (2) Iris ’
‘ (A) Values

- - “omnll....-l-.o'c'..u.llil!ln.li.."Oo'routitvl'-.tnovnlocl-Il..o

G Folds sbove normal, congestion, swelling, circumcorneal
injection (any or all of these or combination of any thereof)
iris stil) reacting to light (sluggish roaction is positive)..l
No reacticn to light, hemorrhage, gross destruction (any or all

°£ th=5E).|...|.-oluu-.---c----o-‘n.qnqc-.naaoo-oc-nl.--n--co-.o

. A'X5 & Total Maximum = 10 -
. (3) Conjunctivae ' i
L {A) Redness (rcfers to palpebral zad bulbar conjunctivae excluding
’ . cornea and iris) :

v‘!ﬂels normnl........-.-..-...;-..-......-........---..........0
. Veasels definitely injectod above ROTWBL..cuevessrvverscesasansal

Morec diffuse, deeper crinson red, individual vessels not easily
v . - ‘diSCCIHiblﬂ..--a-......-----o--o----ca--.oo-o-u..oco-----o-iauz
R Diffusc bCCEY rﬂd..........o--.-.-..o...-.-..........-.........-3

’ {B) Chemosis
. N Ho swnlling.............-.......--....................-.-\-2-...0
* Any zwolling abave nommal (includes niccitacing membrane).......l
Obvious swelling with partial eversion of 1idS..cvesvvrsanaceaas
’ Swelling with 1ids about halE ¢loscdiieecrasrscssssassasnnannessd
Swelling vith 1ids about half closed to completely closed.......é
° () Discharge

Ho discharsc.....-..o.--.-..-..-.--....................--.......0

Any amount different from normal (does not include small amounts
observed in {nner canthus of normal animals)ecesssesnsseassassl

Discharge vith moistening of the lids and hairs just adjacent
» - to lids..lﬂlliliitiilllllll.Illl.-.tI'-...li...ll'l.'lll."..lz
Discharge wich moisrening of the lido and hairs, and .
considcrﬂh‘c argred around t:hl! cyclcnua--.olllo.ll.ll.l'l'.OOQIIJ
Score (A +B+C) X 2 Total Haximum « 20
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18" RESEARCH TOXICOLOGY CENTRE SpA

DELAYED DERMAL SENSITISATION STUDY
IN THE GUINEA PIG

test material is a silicone antifoam emulsion with 2% sodium stearoyl lactylate
FINAL REPORT

Seen and approved by:

&l :

A. Nunziat ' Hgrzol
Responsible for Toxicological ; &
Experimentation as authorized

by the Italian Ministry of Health

-1o0f 19 -

Sede: Via Tito Sper. 12 - 00040 POMEZIA {Roma) - ITALIA Telelono: » 38.6.910851 - Fax: 069105737 - CP. 15301 - 10143 Roma Eur Laurertina
Uiticlo Milana: Via Carnia, 28 - 20132 MILANQ - ITALIA - Tel- +30.2.28144080 - Fax +10.2.26144778

viticia Parigi: Aue du Pent des Hates. 21 - Delta 109 - 84538 AUNGIS CEDEX {PARIS) - FRANCE « Tel +33.1.45608725 - Fax +3.1.46879431
Capitale Sociale: 10.000.000.000 - C.CIAA n' 375376 - Reg. Soc. T, di An=a o° 2B28/72 - Cod Fac NOS53120584 - Parlla VA DO920811001
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COMPLIANCE STATEMENT

Ve, the undersigned, hereby declare that this report is a true and faithful
account of the procedures adopted and the results obtained in the
performance of this study. The aspects of this study conducted by Research
Toxicology Centre S.p.A. were performed in accordance with:

A. "Good Laboratory Practice Standards" of the U.S. Environmental
Protection Agency, Code of Federal Regulations, 40, Part 792, U.S,
Pederal Register, Vol. 54, No. 158, 17th August 1989.

B. Decreto Legislativo 27 gennaio 1992 n.120 published in the Gazzetta
Ufficiale della Repubblica Italiana 18 febbraio 1992.

(Adoption of the Commission Directive of 18th December 1989 adapting to
technical progress the Annex to Council Directive 88/320/EEC on the
inspection and verification of Good Laboratory Practice (90/18/EEC)).

(G. Haynes, B.Sc., C.Biol., M.[.Biol.) LA Anlondr (N, 7

Study Director: Date:
(J. Brightvell Ph.D.)/
Scientific Dir:actor: . r Date: ZlOV? —(

-2 of 19 -
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QUALTITY ASSURANCE STATEMENT

Study phases monitored by RTC's QAU

Quality Assurance Inspections
(Day Month Year)

according to current relevant Report to | Report to
Standard Operating Procedures Inspection Study Company

Director Management

STUDY PROTOCOL AND AMENDMENT 14-02-95 14-02-95 14-02-95
03-07-95 04-07-95 04-07-95

PROCEDURES, DATA AND FACILITIES 30-01-95 - 01-03-95
RELEVANT TC THIS TYPE OF STUDY 14-03-95 - 03-05-95
21-03-95 - 24-03-95

23-03-95 - 28-03-95

29-03-95 - 31-03-95

11-04-95 - 13-04-95

12-04-95 - 05-05-95

20-04-95 - 26-04-95

27-04-95 - 09-05-95

04-05-95 - 11-05-95

05-05-95 - 23-05-95

28-06-95 - 12-07-95

29-06-95 - 05-07-95

29-06-95 - 05-07-95

FINAL REPORT

Review of this report by RTIC’s QAU found the
reported methods and procedures to describe those
used and the results to constitute an accurate
representation of the recorded raw data.

Review completed

L @A_rgu.&, (P95

{Head of Quality Assurance)
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2 sificon antifoam emulsion with
SUMHARY 2% sodium stearoyl lactylate
The potential of the test substance, . o

induce and elicit delayed dermal sensitisation was assessed by a
guinea pig model using the methods of Buehler.

The concentrations of the test substance used in the main study wvere
determined by the results of a preliminary screening test.

The main sensitisation test was undertaken using a test group of
tventy animals and a control group of ten animals. In an attempt to
induce sensitisation test animals were treated by topical
application of the test substance at 75% concentration. This was
repeated at weekly intervals for a total of three weeks. Control
group animals were treated in the same manner but the selected
vehicle (sterile water) was used in place of the test substance. Two
weeks after the third and final induction exposure, all animals were
challenged by topical application of both the vehicle and the test
substance at 75% concentration.

At challenge, no response to the test substance or vehicle wvas
observed in any animal of the test or control groups.

Changes in body weight during the period of the study vere generally
similar in animals from both test and contrel groups.

These results indicate that the test substance does not elicit a
sensitisation response in the guinea pig. Classification based on
these results would indicate the following:-

Classification: Not required

Symbol: None indicated
R phrase: None indicated

-5 0f 19 -
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INTRODUCTION

The purpose of the study was to assess the ability of the test
substance to induce and elicit delayed dermal hypersensitivity (skin
sensitisation) by use of a guinea pig model. This alloved an
indication of hazard classification required by EEC Directives on
the Classification, Packaging and Labelling of Dangerous Substances.

The procedures vere designed to meet the requirements of the Buehler
test for skin sensitisation described in Commission Directive
92/69/EEC of 31st July 1992. (Adapting to technical progress for the
seventeenth time, Council Directive 67/548/EEC on the approximation
of laws, regulations and administrative provisions relating to the
classification, packaging and labelling of dangerous substances).

The species and route of administration were those stated in the
regulations, giving a valid model for the assessment of
sensitisation.

The test was designed to assess the potential for delayed dermal
sensitisation to occur on exposure to the test substance during
manufacturing, handling or use.

The study was carried out at: Research Toxicology Centre S.p.A.
Via Tito Speri, 12
00040 Pomezia (Roma)
Italy

On behalf of:

The study started on 9th February 1995 with Study Director signature
of the protocol. The in-life phase of the study commenced on 27th
April 1995 with allocation to treatment of animals for the
preliminary dose-ranging screen and was completed on 3rd June 1995.
The study was completed on the date shown against the Study Director
signature at the front of this report.
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TEST SUBSTANCE

Details of the test substance received at the testing facility were
as follows:

Product name

Raw Material Number
Batch or Lot Number
Expiry date
Received from

Date received
Amount shipped
Description
Container

Storage at RTC

RTC Code Number

e es e

24th October 199
194.23 grams gross
Vhite cloudy liquid
Dark glass bottle
Ambient conditions
1660

4% 42 ev us e ws w» ss

Detailed characterisation of the test substance was not undertaken
at the testing facility. The determination of the identity,
strength, purity, composition, stability and method of derivation
and/or synthesis of the test substance was the responsibility of the
Sponsor. An aliquot of the test substance was taken and will be
retained within the RTC archives for a minimum period of five years.

The test substance wvas prepared for dosing by mixing with sterile
water. A range of concentrations was selected for the preliminary
tolerance phase of the study and the results of this indicated that
the test substance at 75% concentration would be suitable for use in
the induction procedure, being tolerated by the test system. The
test substance at the same concentration was used at challenge,
being a concentration judged to be non-irritant.

-7 0f 19 -
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METHODS

Any deviations from the study protocol are detailed within the text
of the report. No deviations occurred that were considered to have
compromised the purpose or conduct of the study.

Dated and signed records of all activities relating to the day by
day conduct and maintenance of the study were made.

Animal management

Animal supply

Young adult female guinea pigs of the Dunkin-Hartley strain were
ordered from Rodentia, Torre Pallavicina (BG), Italy. Animals were
ordered nulliparous and non-pregnant, within the weight range of 300
to 350 grams and 5 to 6 veeks of age.

The animals were delivered to the testing facility, on 19th April
1995. Animals appeared to be in an acceptable condition when they
arrived and an acclimatisation period of at least seven days wvas
permitted before undertaking any dosing procedure.

Animals were identified by temporary markings during the
acclimatisation period.

Animal hugbandry

Animals were housed, in groups of five animals, in stainless steel
cages measuring 48 x 63 x 41 cm with a grid floor (Techniplast
Gazzada S5.a.r.l., Buguggiate, Varese, Italy). Cages were suspended
over metal trays which held an absorbent material. This was
inspected daily and changed as necessary. Throughout the study, each
cage was identified by a label, colour-coded according to group,
recording the study number, animal numbers and details of treatment.

Controls for the animal room were set to maintain temperature within
the range of 17 to 23°C and relative humidity within the range of 30
to 70%. Actual conditions achlieved were recorded daily.

The room was 1lit by fluorescent light to give an artificial cycle of
twelve hours light/twelve hours dark.

Water and diet

Animals were offered drinking water supplied to each cage via a
water bottle and a commercially available laboratory diet (Altromin
MSK, A. Rieper S.p.A., Bolzano, Italy) ad libitum throughout the
study.
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There was no information to indicate that any component was present
in either diet or drinking water at a level likely to interfere with
the purpose or conduct of the study.

Allocation to groups

Animals were selected from available stock and randomly allocated to
treatment groups prior to each phase of the study. Animals were then
identified by tattoo in the ear with an individual number.

Bxperimental Procedure

The study was divided into two distinct phases. The first of these
vas a preliminary screen which was used to determine suitable test
substance concentrations for use in the second phase. This second
phase formed the main study, a determination of the sensitisation
potential of the test substance.

Preliminary screen

Five animals were selected from those available and the flanks
clipped free of hair. Each animal was dosed with two concentrations
of the test substance, one on either flank. A gauze patch measuring
at least 20 x 20 mm wvas soaked with 0.5 ml of the selected
concentration of the test substance. This was then placed onto the
gelected treatment site. When both sites of the animal had been
treated, they vere secured in position by vrapping the trunk with a
length of adhesive strapping.

All animals were treated in this manner such that a total of five
concentrations (100%, S50%, 20%, 10% and 5% in sterile water) of the
test substance were each dosed in duplicate. The adhesive strapping
and patches vere removed after six hours contact with the skin. The
treated sites were washed with water at approximate body temperature
to remove any remaining test substance.

Approximately twenty one hours after removing the patches, the
treated sites were again clipped free of hair. Twenty four and forty
eight hours after removal of the patches, the treated sites were
examined for signs of reaction to treatment. Each site was assessed
and scored on the following scale:-

Score Reaction observed

No visible response {change)
Discrete or patchy erythema

Moderate and confluent erythema

Intense erythema and swelling

W
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4,2.2 Main study - Induction

4,2.3

Animals were allocated to treatment to give a test group of twenty
animals and a control group of ten animals.

On the day of dosing (Day 1) the hair was clipped from the left
flank of each animal. Animals of the test group were treated with
the test substance at 75% concentration. A gauze patch measuring 20
x 20 mm was covered with 0.5 ml of the test substance and placed
onto the selected skin site., This was secured in position by
encireling the trunk of the animal with a length of adhesive
strapping.

411 animals of the test group vere treated with the test substance
in this manner and animals of the control group were similarly
treated with the vehicle alone (sterile water).

After an exposure period of six hours the dressings were removed.
The treated sites were cleaned of remaining test substance by
vashing with warm water.

Approximately twenty one hours after removal of the patches, the
treated sites were again clipped free of hair. Approximately three
hours later (twenty four hours after removal of the patches) the
treated sites were examined for signs of reaction to treatment. Each
site was assessed and scored on the following scale:-

Score Reaction observed

No visible response (change)
Discrete or patchy erythema

Moderate and confluent erythema
Intense erythema and swelling

L b

These procedures vere repeated at weekly intervals (Days 8 to 9 and
15 to 16 of the study).

Main study - Challenge

On Day 29, the hair was removed with electric clippers from both the
anterior and posterior regions of the right flank of all animals of
both test and control groups.

A 0.5 ml aliquot of the test substance at 75X concentration was
spread evenly over an absorbent patch measuring approximately 20 x
20 mm. This wvas placed onto the skin of the posterior region of the
prepared site on the right flank. A similar patch, this containing
0.5 ml of the vehicle alone (sterile water), was placed onto the
anterior region of the prepared site. The patches were secured in
position by encircling the trunk of the animal with a length of
adhesive strapping.

All animals of both the test and control groups were treated with
both the test substance and the vehicle in this manner.
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After an exposure period of six hours the dressings were removed and
the treated sites cleaned of remaining test substance or vehicle by
vashing with warm water.

Approximately twenty one hours after removing the patches, the
treated sites were again clipped free of hair. Approximately three
hours later (thirty hours after first dosing and twenty four hours
after removal of the patches) reaction at the treated sites was
assessed for any lesions and other toxic effects. If found, these
were fully described. The degree of skin reaction was scored
according to the following scheme:

Score Reaction observed

No visible response (change)
Discrete or patchy erythema

Moderate and confluent erythema
Intense erythema and swelling

M=

Skin reaction at the treated sites was again assessed approximately
twenty four hours after the first examination (approximately forty
eight hours after removal of the patches).

Body weight

Animals used in the main sensitisation assessment were wveighed at
the start of treatment and on termination of the study.

Termination and necropsy

Animals were killed by carbon dioxide narcosis following the end of
the experimental procedure but were not subjected to any necropsy
procedure.

Classification

The results obtained on testing were used to classify the test
substance according to the requirements of the classification,
packaging and labelling of dangerous substances regulations
{Commission Directive 83/467/EEC of 29th July 1983, updated by
Commission Directive 91/325/EEC of lst March 1991).

The test would be considered positive if 15¥% or more of animals in
the test group exhibit erythema or dermal swelling following
challenge with a non-irritant concentration of the test substance.
The non-irritant nature of the test substance at the concentration
used at challenge would be demonstrated by the lack of dermal
responses in the control group.
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Should the test have been considered positive, the test substance
would require labelling with the risk phrase (R 43) "May cause
sensitisation by skin contact" and symbol "Xi".

Archives

The rav data and documentation generated during the course of this
study vill be retained at the testing facility for five years after
vhich the Sponsor will be contacted regarding despatch or disposal
of the material.
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RESULTS

Preliminary screen (Table 1)}

The preliminary screen to establish a suitable concentration for use
in the main sensitisation test indicated that the undiluted test
substance was reasonably tolerated by the test system. A4 lower
concentration of 75% was selected for use during the induction phase
of the main study, there being a limited supply of the substance
available. The screen also indicated that the test substance at the
same concentration should exhibit no irritant response and this was
selected for use at challenge.

Induction (Table 2)

No response was observed at the treated skin site following six
hours topical exposure to either the test substance (test group) or
the vehicle (contrel group).

Challenge (Table 3)

No response to the test substance was observed in either animals of
the test group or animals of the control group after the end of the
challenge dosing procedure.

No reaction to the vehicle was noted in any animal of either test or
control group.

Body weight (Table 4)

Changes in body weight during the period of the study were generally
similar in animals from both test and control groups although
significantly reduced veight gain was noted in individual animals of
the test group.
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CONCLUSION

The results of this study indicate that the test substance,
|

does not act as a sensitiser in the guinea
pig, there being no response to challenge following an induction
procedure with the substance.

Evaluation of sensitisation required by regulations on the
classification, packaging and labelling of dangerous substances
would indicate the following :-

Classification: Not required

Symbol: None indicated
R phrase: None indicated
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This table details the results of examination of
al application of a range of concentrations of the

I —

following topic
test substance

(sterile water).

treated sites

in the selected vehicle

Animal Observation Test substance concentration
number time 100% 50% 20% 10% 5%
85 24 hours 0 0
48 hours 0 0
87 24 hours 4] 0
48 hours 0 0
89 24 hours 0 0
48 hours 0 0
91 24 hours 0 0
48 hours 0 0
93 24 hours 0 4]
48 hours 0 0
KEY
0 = No visible change
1 = Discrete or patchy erythema
2 = Moderate and confluent erythema
3 = Intense erythema and swelling

- 15 of 19 -



Distributed for comment only -- do not cite or quote

TABLE 2 - MAIN STUDY - INDUCTION - INDIVIDUAL RESULTS

This table details the findings at the treated sites on the left
flank of each animal following topical application of the test
substance at 75% concentration or vehicle
alone {sterile water) during the induction procedure.

Group Animal Dermal response
function number 1st induction 2nd induction 3rd induction

645 0 0 0
647 0 0 0
c 649 0 0 0
0 651 0 0 0
N 653 0 0 0
T 655 0 0 0
R 657 0 0 0
0 659 0 0 0
L 661 0 0] 0
663 0 0 0
665 o 0 0
667 0 0 0
669 0 0 0
671 0 0 0
673 0 0 0
675 0 0 0
677 0 0 0
679 0 0 0
T 681 0 0 0
E 683 0 0 0
S 685 0 0 0
T 687 0 0 0
689 0 0 0
691 0 0 0
693 0 0 0
695 0 0 0
697 0 0 0
699 0 0 0
701 0 0 0
703 0 0 0
KEY: 0 = No visible change
1 = Discrete or patchy erythema
2 = Moderate and confluent erythema
3 = Intense erythema and swelling
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TABLE 3 - MAIN STUDY - CHALLENGE - INDIVIDUAL RESULTS

This table details the findings at the treated sites onm the right
flank of each animal following topical application of the test
substance NN -t 75X concentration in the
vehicle and vehicle alone {(sterile water) during the challenge
procedure.

Dermal response
Group Animal
function number

Vehicle Test substance
24 hours 48 hours 24 hours 48 hours

645
647
649
651
653
655
657
659
661
663

rFoXEHZOoO0
DO000COOODOo0O
QOO0 O0OOCOO0O
DOQOCOOOO0O
COoOO00O0O0O0OQC0o

665
667
669
671
673
675
677
679
681
683
685
687
689
691
693
695
697
699
701
703

HonmeH
OO0 OoOCOoOoO0OOCOOOOoOO0O0O0Oo00O0
Qo000 OoOOOOOO0OO0OO00O00
OO0 oOCOOOOOOOOOOO0
DOOQOOOOOOOOOOO0OO0OCOO0O

No visible change

Discrete or patchy erythema
Moderate and confluent erythema
Intense erythema and swelling

WRN=O
nnun
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TABLE 4 - HAIN STUDY - BODY WEIGHTS - INDIVIDUAL VALUES

This table details the body weights of animals used in the study.

Change in
Group Animal Body weight (g) on Day:- body weight (g)
function number 1 31 Day 1 to Day 31

645 348 505 157
647 375 446 71
649 396 500 104
C 651 403 536 133
0 653 352 560 208
N 655 385 476 91
T 657 340 508 168
R 659 3a0 539 159
0 661 434 454 20
L 663 356 509 153

Hean 376.9 503.3 126.4

S.Dev. 29.1 36.6 55.1
665 356 439 83
667 323 543 220
679 344 505 161
671 378 475 97
673 432 402 -30
675 392 462 70
677 349 397 48
679 450 551 101
681 380 © 495 115
T 6B3 401 476 75
E 685 416 545 129
5 687 343 447 104
T 689 336 426 90
691 340 470 130
693 351 439 88
695 373 462 a9
697 408 556 148
699 400 500 100
701 361 494 133
703 382 475 93

Mean 375.8 478.0 102.2

S.Dev, 34,5 46.8 48.8
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TABLE 5 - RELIABILITY CHECK - SUMMARY

This table summarises the results obtained in the most recent
reliability checks.

REFERENCE SUBSTANCE: Mercaptobenzothiazole

CONCENTRATION: INDUCTION - 25% in ethanol
1ST CHALLENGE - 25% in dimethylsulphoxide
2ND CHALLENGE - 10% in dimethylsulphoxide

CRITICAL DATES: INDUCTION - 13th March 1995
20th March 1995

27th March 1995

1ST CHALLENGE - 10th April 1995

2ND CHALLENGE -~ 17th April 1995

]

RESULTS: 90% response in test group, 50X response in
control group at first challenge.
100% responge in test group, B0X response in
control group at second challenge.

INTERPRETATION: Incidence at first challenge demonstrates both
irritation and sensitisation. Difference in
incidence and severity indicates the test
system to be valid.

Incidence and severity of reaction at second
challenge demonstrates irritation.
Sensitisation response masked by irritation.

Test system regarded as valid.
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Personal Care @@ Products Council

Committed to Safety,
Quality & Innovation

Memorandum
TO: Bart Heldreth, Ph.D.
Executive Director - Cosmetic Ingredient Review (CIR)

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

DATE: September 21, 2018
SUBJECT: Calcium Stearoyl Lactylate

Hill Top Research, Inc. 2004. Evaluation of primary irritation potential in humans (single 48-
hour application) - hair styling product containing 5% Calcium Stearoyl Lactylate.

Anonymous. 2005. Epicutaneous patch test of a moulding cream containing 7% Calcium
Stearoyl Lactylate.

Anonymous. 2005. Epicutaneous patch test of a moulding cream containing 7% Calcium
Stearoyl Lactylate.

Anonymous. 2005, Epicutaneous patch test of a moulding cream containing 7% Calcium
Stearoyl Lactylate.

Anonymous. 2006. Epicutaneous patch test of a moulding cream containing 7% Calcium
Stearoyl Lactylate.

1620 L Street, N.W., Suite 1200 | Washington, D.C. 20036 | 202.331.1770 | 202.331.1969 (fax) i www.personalcarecouncil.org
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HTR Study No. 03-122412-114 (B) Final Report
Sponsor No. 39432

1.0

SUMMARY

The objective of the study was to evaluate the test article for its potential to cause
irTitation after a single 48-hour patch application. Skin sites were scored
approximately 30 minutes and 48 hours following patch removal.

Fifty-four subjects completed the study.

The test article, Sponsor Code 39432 (Styling Product #2 (~9% alcohel)), HTR Code
B, was tested under semi-occluded conditions.

Each subject also tested sodium lauryl sulfate (0.5% w/v in distilled water) as the

positive control (HTR Code K) and distilled water as the negative control (HTR Code
L). Controls were tested under fully occiuded conditions.

There was one adverse event reported during the study. In the opinion of the
Investigator, the event was definitely related to the positive control (HTR Code K).

Under semi-occluded conditions, HTR Code B (Sponsor Code 39432) produced slight

to mild erythema for approximately one third of the subject panel at one or both
evaluations (scores of + or 1).

Responses produced by HTR Code B (mean erythema scores of 0.2 £ 0.3 at Eval. 1
and 0.1 £ 0.2 at Eval. 2) were similar to the responses shown for the negative control
(mean erythema scores 0f 0.1 £ 0.3 at Eval. 1 and 0.0 £ 0.1 at Eval. 2) but present in
slightly larger portion of the subject panel. The negative control elicited slight to mild
responses for seven of the fifty-five subjects at one or both evaluations and glazing for
one subject at Evaluation 2. Responses to the test article were milder than those
elicited by the positive control (mean erythema scores of 1.1 £ 0.9 at Eval. 1 and 0.9 +
0.6 at Eval. 2) which produced slight to strong responses (scores of +, 1, 2, or 3) for
almost all subjects (only five subjects did not exhibit a response to SLS), Responses
to the positive control were frequently coupled with edema and/or glazing and
occasionally also coupled with scabbing, fissuring, peeling, or hyperpigmentation.

Based on the results of this study of a single patch application, it appears that the test
article exhibited an irritation potential consistent with the product type (styling
product).

January 20, 2004
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3.0

4.0

5.0

6.0

SPONSOR MONITOR
IR h.D.

Product Safety Manager

There was no on-site monitor visit.

INVESTIGATIVE PERSONNEL

Investigator: Anita Maric, B.Sc.
Sub-Investigator / Study Manager: Joelle Potrebka, B.A.
Study Coordinator: Dave de Rocquigny, B.Sc.
Evaluator: Debbi Magee, B.Sc.

CLINICAL RESEARCH STANDARDS

This study was conducted in accordance with the principles of Good Clinical Practice,
the Standard Operating Procedures of Hill Top Research and the Sponsor’s Protocol.

PROTOCOL

The study protocol was followed (see Appendix I) without deviation.

6.1

Study Procedures

Test Article B was prepared as a solution at a concentration of 50.0% w/v in
distilled water. The positive control (Test Article K) was prepared as a
solution at a concentration of 0.5% w/v in distilled water. The negative control
(Test Article L) was applied neat.

Each subject received one application of the test articles. Patch application
was done on Day 1 by a technician. Test sites were located along the
paraspinal regions of the subjects’ backs. Subjects returned to the laboratory
on Day 3 for patch removal by a technician following a patch wear time of 48
14 hours. A qualified evaluator scored sites approximately 30 £5 minutes and
48 +4 hours following patch removal.

January 20, 2004
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7.0

8.0

9.0

6.2 Protocol Amendments

There were no amendments to the protocol.

SUBJECTS

Sixty-two subjects were screened. Fifty-five subjects, who met the study criteria,
signed the Informed Consent and were enrolled.

One subject, No. 44, was withdrawn from the study for non-compliance with the study
procedures.

Fifty-four subjects (37 female, 17 male) completed all phases of the study.

STUDY SCHEDULE

Date Initiated: September 22, 2003
Date Completed: September 26, 2003
TEST ARTICLE

The following test article was received by Hill Top Research on September 19, 2003:

HTR | Label Test Concentration Description
Code | Information Condition
B Styling Semi- 50.0% w/v in distilled | Thick, white liquid.
Product #2 occluded water
39432

Hill Top Research provided sodium lauryl sulfate for the positive control (HTR Code
K) and distilied water for the negative control (HTR Code L).

Test Article B was applied to the patches at a dose of 0.2 ml via pipette. Patches were
prepared no more than 10 minutes before application to the subjects.

Remaining test article will be returned to the study sponsor upon issuance of the final
report.

January 20, 2004
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10.0 ADVERSE EVENTS

11.0

12.0

There was one adverse event reported during the course of the study. Subject No. 52
reported burning at the positive control site (HTR Code K) on Day 3 (09/24/03). Site
exhibited moderate erythema and fissuring. Subject was instructed to treat with a cold
pack. Burning at the patch site had ceased by 09/30/03. By 10/06/03, only slight
pinkness remained. In the opinion of the Investigator the event was definitely related
to the positive control.

RESULTS

Mean erythema scores for the HTR Code B and the study controls were:

Mean Erythema Score (Standard Deviation)
HTR / Sponsor Code Evaluation 1 Evaluation 2
B /39432 0.2 (0.3) 0.1 (0.2)
K / Positive Control: 1.1 (0.9) 0.9 (0.6)
L / Negative Control: 0.1 (0.3) 0.0 (0.1)

Data from the individual patch sites is presented in tabular format in Appendix II. No
statistical analysis of the data was performed.

CONCLUSIONS

Under semi-occluded conditions, HTR Code B (Sponsor Code 39432) produced slight
to mild erythema for approximately one third of the subject panel at one or both
evalnations (scores of +or 1).

Responses produced by HTR Code B (mean erythema scores 0f 0.2 £ 0.3 at Eval. 1
and 0.1 £ 0.2 at Eval. 2) were similar to the responses shown for the negative control
(mean erythema scores 0f 0.1 £ 0.3 at Eval. 1 and 0.0 £ 0.1 at Eval. 2) but present in
slightly larger portion of the subject panel. The negative control elicited slight to mild
responses for seven of the fifty-five subjects at one or both evaluations and glazing for
one subject at Evaluation 2. Responses to the test article were milder than those
clicited by the positive control (mean erythema scores of 1.1 £ 0.9 at Eval. 1 and 0.9 +
0.6 at Eval. 2) which produced slight to strong responses {scores of +, 1, 2, or 3) for
almost all subjects (only five subjects did not exhibit a response to SLS). Responses
to the positive control were frequently coupled with edema and/or glazing and
occasionally also coupled with scabbing, fissuring, peeling, or hyperpigmentation.

January 20, 2004
Page 5 of 7
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HTR Study No. 03-122412-114 (B) Final Report
Sponsor No. 39432

Based on the results of this study of a single patch application, it appears that the test
article exhibited an imritation potential consistent with the product type (styling
product).

13.0 SIGNATURE

HILL TOP RESEARCH, INC.

L %ﬁ///m f/ﬂo/ﬂf/

Anita Maric, B.Sc. Date
Principal Investigator

January 20, 2004
Page 6 of 7
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HTR Study No. 03-122412-114 (B) Final Report
Sponsor No. 39432

14.0 QUALITY ASSURANCE STATMENT

To assure compliance with the study protocol and standard operating procedures
(SOPs) of Hill Top Research, Inc., the Quality Assurance Unit performed an in-phase
audit during the conduect of the study on 09/22/2003, completed an audit of the study
records on 10/08/2003, completed an audit of the draft report on 10/10/2003, and
andited the final report on 01/20/2004.

Any observations found during the course of the audit were reported to (as
applicable) the Site Director, Principal Investigator, Study Manager, Study
Coordinator, Report Writer, and/or HTR Management.

Report reviewed by:

»‘&Qvlﬂm OAIJ 2, 2004

Shelley Antel, M.Sc. ate
Quality Assurance Manager

January 20, 2004
Page 7 of 7
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APPENDIX iI

Total number of pages = 3

Data Tables

Final Report
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Swey No. 03-122412.114

Table 1: HTR Code B
Sponsor Code: 39432

Semi-Cccluded Condition
Subject No. Evaluation1 | Evaluation 2

1 [1] 0

2 + +

K [+] 1]

4 + [¢]

5 o] 1

B + +

7 0 0

3 0 0

0 0

10 0 1]
11 0 0
12 + [i]
13 1] 0
14 0 0
15 0 0
16 0 0
17 0 0
18 + 0
18 0 i}
20 9 ] Inflammatory Responses
21 0 [+ 0 = No visible reaction
22 0 1] + = Slight, confluent or patchy erythama
23 0 [ 1 = Mild erythema
24 1] + 2 = Moderate erythema
2€ 0 D 3 = Strong erythema
26 0 0
27 0 0 E = Edema
28 0 0 P =Papule
28 0 0 V =Vesicule
30 + 0 B = Bulla reaction
31 + 0 S = Spreading
32 1] 0 W = Weeping
33 i} 0 | = induration
34 + 0
35 0 0 9 = Glazing
36 [i] 0 y = Peeling
37 0 0 ¢ = Scabbing
38 0 0 d = Hyperpigmentation
38 0 0 h = Hypopigmentaticn
40 + 0 f= Fissuring
41 + 0
42 1 0 L = Patch wom less than 44 hours
43 0 0 DR = Dropped subject
44 DR DR X = Site not patched
45 0 0 NS = No score
48 1] 0 ~ = Response occurs on < 25% of test site
47 1 +
4B + 0
49 + +
50 0 0
51 0 0

2 [1 +
53 + 0

54 + 0

55 1] 0

Mean Erythemna Score’ 0.2 0.1
Standard Deviation 0.3 0.2

' Mean score was calculated from erythema grades, whera slight erytherna was transformed to a score of
0.5 {letter gradas ars not Included in the calculation of the mean scaore),
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Table 2; HTR Code K
Sponsor Code: 0.5% Sodium Lauryl Sulfate

Fully Occluded Condition

Subiect No. Evaluation 1 | Evaluation 2
1 1 g
2 3Eg ig
3 0 0
4 19 +Hg~C
5 1g 2f
[F] 0 1
7 + 1q9
8 29 19
9 1 +
10 1g 19
11 +~E 1

_12 2 1
13 0 1]
14 0 1
15 Og ig
18 + 1g
17 1E +g
18 1E 1g
19 1 29
20 1 19
21 + *g
22 1g Odq
23 1 1g
24 1g 2
25 2E 1g
26 1EQ 1a
27 1q 19
28 2E 1g
20 g +a
30 2 2qg
N 3E 1g
32 0 +
33 0 0
34 2E 1g
35 2E 19
38 1 1]
37 1g Og
38 2Eq 1g
3g 2Eg 1g
40 3Eg 19
41 0 0
42 1 19
43 1E 0
44 DR DR
45 i} 1
46 0 0
47 2Eg 1gf
48 0 +
49 1g 29
50 1 1
51 2Eg 29
52 2Eg 2
53 29 1g
54 2gE Jye
55 0 +~C

Mean Erythema Score’ 1.1 0.0
Standard Deviation 0.2 0.6

Inflammatory Responses

0 = No visible reaction

+ = Slight, confiuent or patchy erythema
1 = Mild erythema

2 = Moderate erythema

3 = Strong envthema

E = Edema

P = Papule

V = Vesicule

B = Bulla reaction
S = Spreading

W = Weeping

| = Induration

g = Glazing

y = Peeling

¢ = Scabbing

d = Hyperpigmentation
h = Hypoplgmentation
f = Fissuring

L = Patch wom less than 44 hours

DR = Dropped subjsct

X = Site not patched

NS = No score

~ = Response occurs on < 25% of test skte

' Mean score was calculated from erythema grades, where slight erythema was transformed to
a score of 0.5 (letter grades are not included in the calculation of the mean scors).
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Study No. 03-122412-114

Table 3: HTR Code L
Sponsar Code: Distilled Water
Fully Cccluded Condition

Subject No. Evaluation 1 | Evaluation 2

o jco [~ B ||t | ]rg |-

Inflammatory Responses

0 = No vigible reaction

+ = Slight, confluent or patchy erythama
1 = Mild erythema

2 = Moderals erythema

3 = Strong erythema

E =Edema

P = Papule

V = Vesicule

B = Bulla reaction
S = Spreading

W = Weeping

I = Induration

g = Glazing

y = Peeling

¢ = Scabbing

d = Hyperpigmentation
h = Hypoplgmentation
f = Fissuring

L = Patch wom less than 44 hours

DR = Dropped subject

X = Site not patched

NS =No score

~ = Response occurs on < 25% of test site

55
Mean Erythemna Score’
Standard Deviation

[ 3

—
33 +ocoo+oo+cogocooooo—socoocoocoAaocooooooooooooo+ocoooc—-o
ggcooooocoooogoooooooooooooocoo+occooooooococooooooocooao

! Mean score was calculated from erythema grades, where slight erythema was transformed
to a score of 0.5 (letter grades are not included in the calculation of the mean score).
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FINAL REPORT

EPICUTANEOUS PATCH TEST

REPORT-NO 417/05

TR I Mouling Cream (R TIEEI

contka’ns 70/0 Calc-\}m S+qu011 ch‘\l\.//qf(

Study Site: ]

]

|
] 5 T e
Test facility management: Dr. rer. nat. [ R, Biocherist, D
L] B8 IR 0 R A+
I R B R

Time: October 03 to 08, 2005
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Project Information
Test Centre: R v oy
Test Subjects: Volunteers of [ and its neighbouring communities
Test Conditions: The test was performed, according to the “Cosmetic Product Test

Guidelines for the Assessment of Human Skin Compatibility" edited by
Colipa (The European Cosmetic Toiletry and Perfumery Association),
Brussels 1995.

Test Dates: October 03 to 06, 2005

Report Date: October 19, 2005

Test Product; I o:iing Cream SRR

Sample Recelved: September 20, 2005
Test Concentration: Undiluted
Storage Conditions: Ambient

Test facility managment: Or. rer. nat. [J . Bicchemist
Study Director: or . Fharmacist
Technician: B T:ch. Assistent
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Test Summary

Purpose

To determine the level of primary skin imitation in human subjects caused by a single application of
test material for a period of 24 hours. The investigation does not deal with the risk of developing
contact allergy or possible beneficial effects on the skin.

Volupnteers

A total of 50 volunteers of either sex, 32 female and 18 male, aged 18 to BO years (average 47
18 years) participated in this study. The composition of the panel by age, sex, number and skin
type is given in Table 1.

Methods

20 pl of the test product were applied on the ventral side of the forearm using Finn Chambers ®
(Epitest Ltd. Qy, Finnland), @ 8 mm, The application time was 24 hours followed by a 15 minute
rest period before the first visual evaluation. 48 hours and 72 hours after application a second and
third visual evaluation was performed. The scoring was performed by a trained evaluator using
standardised description grades.

Statistics: By sign test of the 24 hours data, one-sided; p > 0.05 non statistically significant (Scores
0.5=0).

Description of Grades

0 No apparent cutaneous involvement
0.5 Greater than 0, less than 1 (faint erythema) (= 0 for statistical evaluation)

| Definite erythema (may include oedema), no eruption or broken skin

2 Strong erythema, may have a few papules or deep fissures, moderate to severe erythema
in the cracks

3 Severe erythema (beet redness), may have generalised papules and/or vesicles

4 Bullae or eschar formations or severe erythema with oedema extending clearly beyond

the area of the patch.
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Results

Number of reactions
Grades 0 0.5 1 2 4
24 hours 50 0 0 0 0
4B hours 50 0 0 0 0
72 hours 50 o 0 0 0
Mean irritation scores 24 hours 48 hours 72 hours
Positive control (2% SDS) 0.16 +/-0.3 031 +/-04 | 020+/-03
Negative control (aqua dernin.) 003 +/-0.1 | 001+4/-0.1 | 0.02+/-0.1
] 000+/-00 [ 000+/-00 | 0.00+/-00

Note: 20 volunteers (40%) were SDS-sensitive

Overall dermatological interpretation of the test results for product

IR Vouling Cream [N

The mean 24 hours iritation score of the tested product was not statistically different (p=1.0) from

the negative control (Aqua demin.).

The test product can therefore be classified as not irritant
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Authentication

"I, the undersigned, hereby declare that this work was performed under my supenvision according
to the procedures herein described and that this report represents a true and accurate record of the
results obtained",

Date: October 19, 2005

Test facility management
Dr.
(Pharmacist)
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Table 1: Screening Data (Patch Test 33/05)

|
Panellist-No | Sex ['Age | 0.5% Iisn!‘i 1% |SDS 2.5% jsns 8% |Crisan | dem. |water | Month]
| | | | : HED ey EET
,l, e i pE ! - L. e et .| ik LT Sl ]
I ) Vls:gM)lTEWL Vis.(0-4) TEWL |[Vis.(0-4) TEWL [Vis.(0-4) TEWL [Vis.{0-4) [TEw_L_ = :
Vw3 3l o 6 05 6 | 3 i3 0 0 o T 3 _I: 6
2 |liiEl e o g | os | n~’ | 2 I ) T T 2
3 ) 163 (¥ 72 ) "B 0 6 o T 7 0 5 o | 5 | s
"4 li7a T m 3| o 31 as 8 05 2 ' o _ i Bt
s a9 ] 17221 o 1 & | o5 7 1 8 - - 5
'é"] 56| f f 3] o | 7 o B 15 18 B 1 s
7 15200 ¢ {31 o 8 0 | 1 15 B - T 5
"8 [ 526 m | 79 0 ] 1 14 2 15 B o B
9 | 667| Fles] o5 | 4 1 4 1 5 1 2 i L
wjiee8B| m|6] o 3 05 5 05 [ 8 0 4 0 4 |8
1 | 736 ] t7] so o | 1ol os | 17 2 40 0 4 0 8 5
12184608 f Jag | 1 4 i 2 2 4 1 6 1 2 25
lr w89l i {es] 1| 8 2 23 3 42 0 2 "o 2 =R
141926 | m | &7 0 4 05 4 05 7 0 3 0 I e
15927 ¢t [e3s| o 4 05 6 0.5 12 0 5 ) g 4
1611035 m | M D 4 0 4 o5 | 7 0 3 0- | S2Tny
17 13201 m | 73 1 0 1 is i 17 1 "9 o T s S T
98 1457 m | 38 o 3 o 3 0 3 0 '3 0 T3 o
19 | 1583 f | 37 2 1 s 4 "1 377 4 58 0 ) "o [TTho T
20 J16sB i Tas | 0 [ 1s o | 15 3 3| o | 6| 6 [T5 [
21 707850 m | 55 o 9 1 14 2 28 | o 6 o o
22 [ig17) Ty 28] o5 ] s 0.5 5 1 7 0 317 o 2- i
23 |842¢ 1 ['s0 ] 8 1 e al 24 0 2 o T2 iz
24 |84z 't | 85 T 8" 1 14 2 18| 05 4 o5 | 4 12
25 | 18561 t | s8] o 5 3 ‘9 4 " a3 0 7 0 AN B ]
26 | 1835 1 | 34 0 4 o 4 0 T4 0 2 1 o7y 7 12
27 {1860) f [s6f 2 T 0 a 20 4 34 0 T3 "0 3 12
28 | 1930 "'m | 3 D 6 0 6 A 22 0 6 o | e 7V 37
29 J19g1 | 7 | 50 g & 0 s 05 ] 0 5 i} 5 1 s
30 fi9do| T | 33 0 B 0 19 0.5 19 0 6 o |Ta T8
st j2004) f T 22 o 8 0 8 0 ‘9 T Q= 6 0 8 s
32 20500 1 | a2 o B e e 12 0 12 0 10 7 0T -
33 2060 T | 3 (o el ek el Pt 3 0 3 0 3 g gETEfS TR
34 2201 m} 22| o 7 0 9 05 11 0 CHEN Wity Il el Saiy g S5
35 [ 22951 | 24 6 | s | os | 8 3 e R0, Gl 7R onaheRgTy, I
36 J2307) m | 35 d 10 05 12 4 45 | 05 = LIy s g Y280
3T 2371 t T 73] o | 12| as 13 "2 B! 05 o = 0 ]" 107 g
“38 {2372 m ["Bo | 1 12 1 15~ q 24 27 i5 | o5 T 7 | 5
39 | 2373 m | 24 4] 6 ) 9 | o5 18 0 8} o 7 1o
4 |2497| m 67| o | 7 o0 0 0 0 3
41 | 2498 f | e8| 05 & | o5 10 1 20 05 4 '0.5“'_| 5 3
82 | /T2 m | 53 v} 7 o 8 0 10 0 3 "o 7 4 1 1
43 2579\ m | 8| O 3 | os 4 05 5 0 a 1 o 3] &4
a8 | 26001 m | 22 o} 6 0.5 8 | 13 o0 5 o | s 12
a5 |62 ' m 18] o | 6 0 "6 0.5 8 0 "4 1 o | a i
26 | 2696 t | 3¢ 0.5 6 1 B 4 31 05 4 05 | 4 T2
a7 2796 F 27| v |5 3 31 4 64 0 e 1o [ & ['n
4 |WB0of |21 o 4 a 5 1 10 0 4 0 3 11
49 | 2821 " | 20 0 5 o 5 0.5 6 ©° 3 0 3 1
so 2885 1| 3% 0 6 . B 7 o 7:% 0 7 e TR Te S 6T
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I ouling Crex (R Table 2
Panellist No Sex | Age SDS-Sens. | : 24h ash | 720
1 103 f 33 + 0 0 0
2| 118 o 61 +/- o 0o o |
3 163 i 72 - ) o | o
a3 174 m 63 +/- o [ o T o 7
5 496 f 72 +/- 0 0 )
. AT B R - +- 0 0 o
7 520 f 3 +/- 0 0 0
8 526 m 79 + 0 0 __0_
| 9 667 |t | __se6 +- 0 o) 0
10 668 m 6s | 4/ 0 0 0
n 736 f so | + 0o 0o 0o
12 846 ot 48 + 0 0 0
13 ) 879 BN 64 + 0 ! )
14 926 m 67 +/- 0 0 0
15 927 f 63 - 0 0o o
| 16 1035 o m | T - 0 o 0
17 | 1320 m 73 + 0 0 0o |
18 1457 m 36 - 0 o0 [ o
19 1583 | 1 | + 0 0 0
.20 1658 ] 48 + 0| O o0
n 1785 m 55 o+ 0 R
2 1817 f | 28 +/- 0 o | o
23 1842 f 50 + 0 o | o
24 1843 N 85 + 0 0 o
25 1856 i 58 + 0 0 0
| 26 1859 f 34 - o 0 o
27 1860 f 56 + o { o | o
28 1930 m_| 31 - 0 | o o __
|29 BRI A - - Lo | o | o __
30 1999 o 33 i 0. 0. =0
31 2004 i 22 - o | o | o
32 2050 N - 0 o [ o
. 33 2061 f ] .30 - 0 L S
34 2201 m 22 - ) 0 0
35 2295 f 24 + 0 o 0
__ 36 2307 _ _m 35 + 0 s O o
. T N N A {. 73 + 0 Lo 4 0 |
38 2372 m_ 80 + o | o | o
39 2423 m 24 . 0 "o | o
40 | 2497 m 67 + 0 N -
n 2498 f 68 +/- 0 0 0
42 2512 m 53 . 0 0 0
43 | 2579 | m 18 +/- 0 ofss 0wl o On
L 2600 m 22 +/- 0. o 1 0o
45 2642 m | 8 - o | o T o |
46 269% | f | 3 + o0 | o | _ o _
S N N B + o | o o
[ T 2820 f 21 +- o | o = o
a9 | 22 | i | 2 . s O Y TN 7
50 2844 f 34 - 0 o 0
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RePORT-NO 447/05
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Study Site:

Test facility management: Dr. rer. nat.

 Biocheis:,

Time: October 17 to 20, 2005
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Project Information
Test Centre: |
Test Subjects: Volunteers of [ and its neighbouring communities
Test Canditions: The test was performed, according to the "Cosmetic Product Test

Guidelines for the Assessment of Human Skin Compatibility” edited
by Colipa (The European Cosmetic Toiletry and Perfumery Associa-
tion), Brussels 1995.

Test Dates: QOctober 17 to 20, 2005

Report Date: November 4, 2005

Test Product I . cing Crem I

Sample Received: September 27, 2005
Test Concentration: Undiluted
Storage Conditions: Ambient

Test facility managment: Dr. rer. nat. | ]I Biochemist
Study director: Or. NI Pharmacist

Technician: B Tcchn. Assistent
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Test Summary

PI.II'EOSB

To determine the level of primary skin irritation in human subjects caused by a single application of
test material for a period of 24 hours, The investigation does not deal with the risk of developing
contact allergy or possible beneficial effects on the skin.

Volunteers

A total of 50 volunteers of either sex, 36 female and 14 male, aged 16 to 72 years (average 42 + 18
years) participated in this study. The composition of the panel by age, sex, number and skin type is
given in Table 1.

Methods

20 pl of the test product were applied on the ventral side of the forearm using Finn Chambers ®
(Epitest Ltd. Oy, Finnland), @ 8 mm. The application time was 24 hours followed by a 15 minute
rest period before the first visual evaluation. 48 hours and 72 hours after application a second and
third visual evaluation was performed. The scoring was performed by a trained evaluator using
standardised description grades.

Statistics: By sign test of the 24 hours data, one-sided; p > 0.05 non statistically significant (Scores
0.5=0)

Description of Grades

0 No apparent cutaneous involvement

0.5 Greater than O, less than 1 (faint erythema) (= O for statistical evaluation)

1 Definite erythema (may include cedema), no eruption or broken skin

2 Strong erythema, may have a few papules or deep fissures, moderate to severe erythema
in the cracks

3 Severe erythema (beet redness), may have generalised papules and/or vesicles

4 Bullae or eschar formations or severe erythema with oedema extending clearly beyond

the area of the patch.
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Results

Number of reactions
Grades 0 0.5 1 2 3 4
24 hours 48 2 e] 0 0 0
48 hours 50 0 0 0 0 0
72 hours 50 0 4] 0 0 4]
Mean irritation scores 24 hours 48 hours 72 hours
Positive control (2% SDS) 031+04 029+ 04 0.19+03
Negative control (Aqua demin.) 0.05+0.2 0+0 0x0
] 0.02 £ 0.1 0+0 0x0

Note: 13 (26%) volunteers were SDS-sensitive

Overall dermatological interpretation of the test results for product
Moulding Cream

The mean 24 hours irritation score of the tested product was not statistically different (p = 1.0) from
the negative control (Aqua demin.}

The test product can therefore be classified as not irritant
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Authentication

“|, the undersigned, hereby declare that this work was performed under my supervision according
to the procedures herein described and that this report represents a true and accurate record of the
results obtained".

Date: November 4, 2005

Test facility management
Dr.
Biochemist
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Screening data . Table 1
Panellist-No |Sex |Age} 0.5% SDS 1% SDS 25% 5DS | 8% Crisan | Aqua deminjMnt
Vi. (0-4) JTEWL |Vis. (0-4) |TEWL [Vis.(0-4) [TEWL |Vis.(0-4) |vewL |vis. (0-8) {TEWL
] 14 f | 66 0 8 0.5 13 1 35 10
2 37 f §sa 05 6 0.5 6 ] 9 n
3 48 fle 0 9 ] 9 2 i3 10
4 226 f | s6 | 7 1 8 2 21 3
5 252 f {57 0.5 5 2 12 2 13 o] 6 0 5 7
6 428 flm 0 3 05 7 1 23 10
7 432 f |30 0 5 05 10 | 17 10
a 632 il s 05 9 1 18 1 45 12
9 657 f | so0 1 12 2 24 3 56 2
10 737 1148 05 9 05 12 1 25 05 10 0 6 5
1 764 f {49 1 14 i 15 3 42 05 8 0 8 6
12 783 t ] 33 0 11 o 12 2 25 o 6 0 7 6
13 900 ] 72 0 z 0 2 05 2 0 2 o] 2 p]
14 1004 f | 39 0 5 0 6 0 6 ] 4 0 5 7
15 1018 | m | so 05 7 0.5 10 1 22 ] 5 0 5 5
16 | 1024 f | 50 0 5 0 5 05 g 0 5 0 2 9
17 1079 fl7 0 4 1] 4 05 7 n
18 1234 f |35 0 10 0.5 1 4 56 0 7 0 7 5
19 | 1270 f | 30 05 0 0.5 1 I 15 0 10 0 6 5
20 | 1439 f | 50 0 8 0.5 9 a5 13 0 5 ] 5 10
21 1461 P]23 o 9 0 12 i 23 o 9 0 9 10
22 | 7 f] s o} i 0 11 i 13 0 ] 0 7 B8
23 1908 | m | 23 0 8 0 9 1 14 0 7 0 7 2
24 1908 | m | 21 0 7 0 8 05 13 0 4 0 7 2
25 1920 | m | 68 0 11 0 12 2 34 v} 12 4] 1 3
26 1923 f | 39 0 n 1] 13 0.5 17 o] 7 0 6 3
27 1941 f | 86 0 6 0 6 05 8 o} 4 0 4 4
28 | 2023 f ] 62 0 12 0.5 14 1 26 o (R 0 7 8
29 | 2045 | m | 20 0 4 0 5 0 5 o 4 0 4 10
30| 2075 f ] 43 05 15 2 27 4 53 0 14 o] 10 10
31 2118 | m { s3 o 2 o] 4 05 B 0 2 o] 2 12
32| 2075 f | 52 0.5 7 05 a 1 14 0 2 o} 2 12
33| 2303 I m | 19 o 4 0 5 05 10 0 3 v} 3 4
34| 2494 | m | 22 0 4 o] 4 05 5 0 4 0 4 10
35| 2612 | m | 45 0 4 v} 7 05 8 0 5 0 5 12
36 | 2626 f | 1B 0 7 0 7 1 15 0 6 0 [ 10
37| 2677 f | 63 05 7 1 12 2 27 o 7 0 6 2
38 | 2683 A 3 o 12 05 13 2 28 05 10 0 g 2
39 | 2709 t | a5 05 13 0.5 16 1 28 0 6 v 7 2
40§ 2718 [ m | 18 0 4 0 6 05 10 0 2 0 2 2
41 2729 | m | &5 05 5 05 6 1 7 0 6 0 6 2
42 | 2734 i ]2 o 4 0 4 05 ] 0 4 0 5 3
45 | 2773 | m | 19 9 6 v} 6 1 47 0 7 0 6 4
84 | 2780 | m | 18 1 12 2 13 3 35 0 9 0 10 4
45 | 2781 f 19 o 5 0 6 0s 12 0 3 0 4 4
46 | 2790 fl2 0 5 0 6 035 n 0 4 0 5 9
47 | 2841 | & 0 5 05 6 05 & 0 6 0 7 6
a8 | 2843 f | 25 0 5 0 5 05 12 v} 7 0 6 6
49 | 2850 i |16 0 4 0 4 0 5 o 6 0 7 7
50 ] 2854 | m | 20 05 g 1 12 2 23 0 5 0 & 7
51
52
53
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B vioulding cream [N Table 2
Panellist No| Sex | Age |SDS-Sens. 24 48 72
1 14 f 66 +/- o 0 3}
2 37 f 58 +/- 0 0 0
3 48 f 61 + o 0 ]
8 226 f 56 + 0 0 0
5 252 { 57 + 0 0 0
6 428 { 4l +/- 0 0 0
7 432 f 30 +/- 0 0 o
B 632 f 4 +/- 0 0 0
9 £57 f 60 + 0 0 0
10 737 i 48 +/- 0 0 0
1 764 f 49 + 0 0 0
12 783 f 33 + 0 0 0
13 900 f 72 . o 0 0
14 1004 { 19 . i} 0 0
1% 1018 m 50 +/- 0 0 ]
16 1024 f 50 - o o o}
17 1079 H 71 - 0 0 0
18 1234 f 35 + 0 0 0
19 1270 f 30 +/- 0 0 0
20 1439 f 50 +/ 0 0 0
2 1461 f 23 +/- o o 0
22 1741 i 51 +/- 0 0 0
23 1908 m 23 +/- 0 0 0
24 1909 m 21 . 0.5 0 0
25 1920 m 68 + 0 0 0
26 1923 ! 39 - o ) 0
27 1941 f 66 . 0 0 0
28 2023 i 62 +/- 0.5 0 0
29 2045 m 20 - ] 0 0
30 2075 f 43 + Q 0 0
n 2118 m 53 - o} 0 o}
32 2175 f 52 +- 0 0 0
33 2303 m 19 - 0 ) ]
354 2404 m 22 - 0 0 0
35 2612 m 45 - 0 0 0
36 2626 f 18 +/- o 0 0
37 2677 f 63 + 0 0 0
38 2683 f 61 + 0 0 0
39 2709 f a5 +/- 0 0 0
40 2718 m 18 - 0 v 0
41 2729 m 65 +- 0 0 0
42 2734 f 26 . 0 0 0
43 2773 m 19 +/- Q 0 0
44 2780 m 19 + 0 0 ]
45 2781 H 19 - 0 0 0
46 2790 i 21 . 0 0 0
47 284 f 61 +/- 0 0 0
48 2843 f 25 - 0 0 0
49 2850 f 16 . 0 0 0
50 2854 m 20 + 0 0 0
51
52
53
54
33
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Test Centre:
Test Subjects:

Test Conditions:

Test Dates:

Report Date:
Sample Received:
Test Concentration:

Storage Conditions:

Test facility managment:

Study director:

Technician:

Project Information

Volunteers of [ and its neighbouring communities

The test was performed, according to the "Cosmetic Product Test
Guidelines for the Assessment of Human Skin Compatibility" edited
by Colipa (The European Cosmetic Toiletry and Perfumery Associa-
tion), Brussels 1995,

November 14 to 17, 2005

November 30, 2005

I oulding Crear NN
November 2, 2005

Undiluted

Ambient

Dr. rer. nat. [ . Biochemist
Dr. [N Pharmacist
I B Techn. Assistent
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Test Summary

Purpose

To determine the level of primary skin irritation in human subjects caused by a single application of
test material for a period of 24 hours. The investigation does not deal with the risk of developing
contact allergy or possible beneficial effects on the skin.

Volunteers

A total of 50 volunteers of either sex, 32 female and 18 male, aged 17 to 72 years (average 45 15
years) participated in this study. The composition of the panel by age, sex, number and skin type is
given in Table 1.

Methods

20 p! of the test product were applied on the ventral side of the forearm using Finn Chambers ®
(Epitest Ltd. Oy, Finnland), & 8 mm. The application time was 24 hours followed by a 15 minute
rest period before the first visual evaluation. 48 hours and 72 hours after application a second and
third visual evaluation was performed. The scoring was performed by a trained evaluator using
standardised description grades.

Statistics: By sign test of the 24 hours data, one-sided; p > 0.05 non statistically significant (Scores
05=0)

Description of Grades
4] No apparent cutaneous involvement

0.5 Greater than 0, less than 1 (faint erythema) (= O for statistical evaluation)

1 Definite erythema (may include oedema), no eruption or broken skin

2 Strong erythema, may have a few papules or deep fissures, moderate to severe erythema
in the cracks

3 Severe erythema (beet redness), may have generalised papules and/or vesicles

4 Bullae or eschar formations or severe erythema with oedema extending clearly beyond

the area of the patch.
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Resuits

Number of reactions
Grades 1] 0.5 1 2 3 4
24 hours 44 ) 4] 0 0 0
48 hours 49 ] 0 0 0 0]
72 hours 49 1 0 0 0 0
Mean irritation scores 24 hours 48 hours 72 hours
Positive control (206 SDS) 046 £ 0.5 044 +05 027 +04
Negative control (Aqua demin.) 007102 0.01 £0.1 0x0
I 006:+02 | 00101 001+0.1

Note: 20 (40%) volunteers were SDS-sensitive

Overall dermatological interpretation of the test results for product

RN Vo ding Cream

The mean 24 hours irritation score of the tested product was not statistically different (p = 1.0) from
the negative control (Aqua demin.)

The test product can therefore be classified as not irritant
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Authentication

"I, the undersigned, hereby declare that this work was performed under my supenvision according
to the procedures herein described and that this report represents a true and accurate record of the
results obtained".

Date: November 30, 2005

Test facility management

Or. 1 I

Biochernist
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reening dat Table 1
Panellist-No |Sex |Age} 0.5% S5DS 1% SDS 2.5% SDS | 8% Crisan | Aqua demin)Mnt
Vis. (0-4) |TEWL [Vis. (0-4) |TEWL vis. (0-9) [TEWL fvis. (0-9) |Tewr [vis.(0-9) [TEwL
1 13 m | 44 0 9 0 10 1 27 n
2 199 f ] s2 1 4 2 4 3 12 05 4 05 3 7
3 206 m | 28 o] 5 2 9 3 18 2
3 305 f | 59 o} ] o 12 05 12 10
5 345 f ] 32 0 2 0 4 05 9 5
6 a7 il 4 0 6 05 ] 1 i3 9
7 476 i | 60 0 2 1 4 ] 8 0 3 0 4 7
8 482 f | 46 05 ] 1 18 ] 28 0 6 o 3 3
9 501 fl 43 0 1 05 13 1 24 1 3 0 7 5
10 598 m | 36 05 13 1 13 1 17 10
1 637 f |5 0.5 8 1 14 2 37 i
12 695 m| 72 o 4 0 4 1 25 0 6 0 5 6
13 704 f ] 50 0 2 0 3 05 a 0 3 Q 3 7
14 1086 t | 26 05 ] 0.5 10 1 22 0.5 7 0 5 11
15 1144 | | 54 05 0 2 20 4 28 ] 5 05 1 12
16 1160 { ]| 40 1 15 2 29 3 39 1 0 0 18 2
17 1185 il sl 05 12 | 22 3 50 0 a 0 ] 3
18 1317 | 62 0 12 ] 17 05 19 0 10 0 9 1
19 1406 | m | 26 0 2 05 2 05 3 7
20 1434 §J m | 83 0.5 13 05 13 1 2) 0 13 0 13 | w0
21 1477 f | 40 o B 05 9 3 29 0 7 v} 6 10
22 1535 f ] s9 ) 12 1 20 4 42 o 8 0 6 12
23 1549 | m | 60 05 & 1 8 2 30 05 4 0 3 12
29 1798 | m | 40 0.5 3 05 3 05 3 0.5 3 05 5 1
25 1866 | m | M 0 2 0 3 o ] o] 2 0 2 12
26 1869 i |25 1 13 2 14 4 15 0 7 0 [ 12
27 1921 i | 48 1 17 1 25 3 52 0 13 0 11 3
28 1974 | m | 45 o} 4 0 4 0 4 0 3 0 3 5
29 | 202 I | 66 0 5 0 7 1 13 0 6 o 5 10
30 | 2074 [ ] 47 0.5 S 05 8 4 37 0 q 0 3 10
3 2098 | m | S6 o 5 1] 6 3 42 o] 5 o} 2 1
32| 2125 [ m| 65 v} 8 0 8 0 ] 0 6 o ] 12
33 2163 fl7 0 3 0 4 05 6 0 2 0 2 12
34 (| 2164 [ 0 4 0 5 0 6 0 3 0 2 12
35 | 2228 ] 4 0 8 0 10 05 11 0 ] 0 ] 5
36 2250 f | a0 05 12 2 24 4 45 0.5 22 05 23 5
37 | 2318 f |20 0.5 7 05 15 3 36 0 5 0 5 4
38 2419 f ] 58 1 11 1 13 2 18 [1X] <] v} 8 10
39 | 2448 i | 37 0.5 6 05 7 1 3 05 6 0 3 11
40 | 2499 f | 3a o 7 o 8 1 3) 0 7 o 7 3
4 2580 | m | 23 0.5 3 05 5 2 15 05 8 0 7 4
42 | 2591 £ 17 0.5 8 05 10 1 15 0 3 v} 3 12
43 | 2674 I 1 39 0 8 0 9 ! 20 0 4 0 6 2
44 | 2692 | m | 28 0 4 05 4 3 4] 0 7 0 8 2
45 | 2730 U 0 10 05 18 2 30 0 3 o} 4 2
a6 | 2740 t |24 0.5 4 05 7 ! 12 0 3 0 3 3
47 1 2792 | m | 17 o 4 0 4 05 12 0 4 0 [3 g
48 | 2827 { m | 286 o 7 0 9 0.5 2 0 8 0 8 12
49 | 2833 | m | & 05 15 ! 17 3 34 1 27 05 11 3
50 ] 2858 | m | 18 0 3 o) 3 0 3 0 3 0 3 B
51
52
| 53
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IR 1ouiding crear [N Table 2
Panellist No| Sex [ Age |SDS-Sens. 24 48 72

E‘.‘E SDS | Aqua SDS | Aqua 505
1 13 m 44 +- 0 0 0 0 0 [v) 0 0 0
2 199 f 52 + 0s 0 1 0 0 0.5 0 0 0.5
3 206 m 28 + 0 0 1 o} o 1 0 0 05
4 305 f 59 - 0 0 05 0 o 05 0 0 05
5 345 f 32 - V] 0 1 0 0 05 o} a 05
6 417 f 41 +/- 0 ¢ [0} v} 0 0 0 a 0
7 476 f 80 - ] o 0 0 0 o 0 0 0
B 482 f 46 - 0 0 i c 0 1 0 1] 0.5
9 501 i 43 +/- 05 { 05 1 05| o 1 0 0 1
10 598 m 36 +/- 05 0 05 o 0 05 0 0 05
11 637 { 51 + 05 0 1 0 0 2 0 ] 1
12 695 m 72 +/- 0 0 o 0 0 0 0 0 0
13 704 f 50 - o 0 0 o (1] 0 0 0 0
14 1086 f 26 +- Q 0.5 1 o} (1] 1 0 0 05
15 1144 f 54 + 05 [} 1 0 o 1 0 0 v}
16 1160 f 40 + 0 0 2 0 (1] 2 0 0 1
17 1195 f 51 + 0 0 05 0 o 05 3} 0 05
18 1317 f 62 g 0 0 05 0 0 Q.5 o} [} o}
19 1406 m 26 +/- o 0 05 0 0 05 0 0 05
20 1434 m 53 +- o 0 05 0 0 0.5 0 0 0
21 1477 { 40 + i o 2 0 (] 2 0 a 1
22 1535 { 59 + 0 0 1 0 a 05 0 0 Q
23 1549 m 60 + 4] ] a5 0 0 05 0 0 0.5
24 1798 m 40 - 05 | 05 0 o 0 0 0 0 0
25 1866 m 41 - 0 0 0 o] 0 4] o 0 0
26 1869 f 25 + o 0 ] 0 o 0 0 o 0
27 1921 f 45 + 0 0 0 0 ] o 0 o o
28 1974 m 45 - 0 0 05 0 o 0.5 o} 0 0.5
29 2021 f 66 +fe 0 0 o} 0 0 o 0 (] 0
30 2074 f 47 + 0 0 1 0 0 1 1] ] 1
k]| 2098 m 56 + o o 0 0 0 0 0 0 0
32 21325 m 65 - 05 ] 05 0 0 0 0 (] 0
13 2163 f 7 . 0 o 0 0 0 o} 0 (1} 0
34 2164 { 39 S 0 ] 0 0 1] o 0 0 o
35 2228 i 41 - 0 a 0 0 0 o} 5] 0 0
36 2250 f 40 + 0 0 0 0 0 0 0 0 0
37 2318 { 20 + 0 0 0 o} 0 o] o} 0 0
38 2419 f 58 + 0 0 a5 o} 0 0.5 o 0 0
39 2448 f 37 +/- o} 05 | 05 0 |es]| os 0 0.5 0
40 2499 { 38 +/- 0 0 05 o 0 0.5 0 0 0
41 2580 m 23 + o 0 05 0 o 0.5 0 0 0.5
42 2591 i 71 +/- o] 0 0 0 0 0 1] 0 0
43 2674 f 39 +/- o 0 05 0 a 0.5 0 0 05
a4 2692 m 48 + o] 0.5 0 0 a 0 0 0 v}
45 2730 f M + 0 0 05 0 0 0.5 0 0 05
46 2740 f 24 /- 0 0 o] 0 ] 0 0 0 0
47 2792 m 17 - 0 05 | 05 0 0 05 o o 0
48 2827 m 26 - 0 0 1 0 0 i o 0 1
49 2833 m 81 + 0 0 0 0 ] 0 4} 0 0.5
50 2858 m 18 - o 0 4] (1] 0 0 0 0 0
51

|52

- = 505 non sensitive

+/- = more or less SDS-sensitive

+ = 5DS-sensilive
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, April 6, 2008
RD-EPSD/RR/bs

FINAL REPORT

EPICUTANEOQUS PATCH TEST

REPORT-NO 147/06

RN Mouiding Cream I

conkains ?z Calei?m .S‘{Eqrayl LC!C';V/Qf(’

r
i —

Time: March 27 to 30, 2006

Study Site:
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Tast Subjects:

Test Conditions:

Test Dates:

Report Date;

Test Product:
Sampie Received:
Test Concentration:

Storage Conditlons:

Test facllity managmant:

Study dirsctor:

Techniclan:

Project information

Volunteers of i and its nelghbouring communities

The test was performed, according to the "Cosmetic Product
Test Guidelines for the Assessment of Human Skin Compatibl-
lity" edited by Colipa (The Furopean Cosmetic Toiletry and
Perfumery Assoclatlon), Brussels 1995.

March 27 to 30, 2006

April 6, 2006

IR o ding Cream [
March 18, 20068

asls

Ambient

Dr. rer. nal. ([l Bicchemist
Dr. (NS Fharmacist
. Tcchn. Assistent
I

N
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Test Summary

Purpose

To determine the levei of primary skin Irritation In human subjects caused by a single
application of test materiai for a period of 24 hours. The Investigation does not deai with the
risk of developing contact allergy or possible beneficiai effects on the skin.

Voluntgers

A total of 50 volunteers of elther sex, 31 femaie and 19 male, aged 19 to 78 years {average
42 1 16 years) participated in this study. The composlition of the panel by age, sex, number
and skin type Is given In Tabie 1,

Methods

20 ut of the test product were appiied on the ventral slde of the forearm using Finn
Chambers ® (Epitest Ltd. Oy, Finnland), @ 8 mm, The application time was 24 hours
foliowed by a 15 minute rest period before the first visuai evaluation. 48 hours and 72 hours
after appilcation a second and third visual evaiuation was performed. The scoring was
performed by a trained evaluator using standardised description grades.

Statislics: By sign test of the 24 hours data, one-sided; p > 0.05 not statistically significant
(Scores 0.5=10)

Description of Grades

0 No apparent cutaneous Invalvement

0.5 Greater than 0, less than 1 (faint erythema) (= 0 for statisticai evaiuation)

1 Definite erythema (may include cedema), no eruption or broken skin

2 Strong erythema, may have a few papules or deep fissures, moderate to severe
erythema in the cracks

3 Severe erythema (beet redness), may have generalised papuies and/or vesicles

4 Bullae or eschar formations or severe erythema with oedema extending ciearly

beyond the area of the patch.

Pagedof 7
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Results

Number of reactions

Grades 0 0.5 1 2 3 4
24 hours 46 4 0 0 0 0
48 hours 49 1 v} 0 0 0
72 hours 50 0 0 0 0 0
Mean Irritation scores 24 hours 48 hours 72 hours
Paositive control (2% SDS) 057 +0.7 0.67 + 0.7 0.58+0.7
Negatlve control (Aqua demin.) 0.10+£0.3 00 0,02 +£0.1
] 0.04+01 | 00101 0+0

Note: 15 (30%) volunteers were SDS-sansitive

Overall dermatologicai interpretation of the test resuits for product
ISR o.cing Croam NN

The mean 24 hours irritation score of the tested product was not statisticaily different (p = 0.13)
from the negative controi {Aqua demin.)

The test product can therefore be ciasslified as not irritant

Page 4of 7
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Authentication

", the undersigned, hereby declare that thls work was performed under my supervision
according to the procedures herein described and that this report represenis a true and
accurale record of the results obtained”.

Date: April 6, 2006

Test facility management
Dr.
{Biochemist)

Page5of 7
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Iﬂ?ﬂ_nuglta Table 1
Panallist-No  [Sex |Age | 0.5% 80s__ |~ 1% sos 2.5% SDS_ | 8% Crisan Aguademin.  TMnt_|
T s 04 [Tewt vis. (04 [TEWL JVis. (0-4) [TEWL [Vis. (04 [rEwL [vis 0y [Tewt [~
1| 19 Vi je] o 4 |0 |5 o {71 - 1
2 | 205 | 7|5 0 3| o5 4 05 T e e B 2_
z3.] 70 p i latg 1.1 1 2 N BN T R gl
4 ). 404 I mlsey 0 8 0 12 Lowkatlad o B i
s e [t hae] "7 |79 ]2 37| ¢ |4 i ) 2
6 | 47 |1 27| os 2 ) es | 3] 4 e ) 11
1) 41 [ f |} o5 el 1 |2af = || 4 I T 1
e | 542 |t |78 @ 6| o s |0 | & =P B
o | s fm|38 o | s o | e 05 | 9 L I A e
10 ) e [ ] os 9 L LU I . o - 12
M| 64 | mi42] o5 |"15 |05 | 15 2 2 I 1 1T
12 | 838 | | 32] o5 3 |_os | 3 05 | e B Sl i
13 | ee7 | f |33 0 8 0.5 { 10 2 30N 0 .| 2 Fmers vy 1.2
1| es Amles) o 174 Fos ) 4 |75 "7 o T3 ) e T3 [ e
5] sz frfed 0 ] 4l o5 e Tos |2 ) o "5 o2 ||
18 | 1278 | 1 | 67 0 Solo0s e es T g T 0 {7 | o 1 4 )
Wl 128 || mi63f o [ 8 0 1 2.0 05 | M o0 Lot a0 B
18| 49 |1 laof o5 W) i T2 a 50 0 11| o 1 & 9
19 |- T le2a] 3 | 17 4 18 4 I 0 5 0o | & 1
20 | 1538 | m |es| o 8 ol 8 2 1) o |76 | o |5 [T12
21| 1804 | f f3as] 3 2] 1 | =2 3 |28 o5 8 0.5 8 3
B2 Lo SN T [ DN N T T2 T - I g
2| e |t |5 0 6 0 6 | _05 8] o | 5 0 s Vs
24 | 1899 iaq i 14 o [ 1|05 |19 o 6 | o 4 18
(25| 2014 | 1 |39 0 5 LT G o T 3 0o a2 |s
26 | 2005 | m )42 0 "n | o [T os || 0 SBL 0 | _® B
27 | 2060 | 1 | 24 0 5 | o5 | 10 3 |2 o |5 o |TE ] w0
20 | 2075 | 1 |4a] 05 | 15 2 27| 4 | 'm 0| 14 o |10 | 10
20 | 2089 |'m | 27 o (7] o 6 6 0 5 0 | 4 {10
30| 2005 [mj7ef o | 8 0 2] 05 | 22705 | 5 | o |4 | v
w22 b1 s 0 |8 0 7| 18 0 4 1 o 4|92 ]
32 | 2225 [ f a0 o 10 0 | n 1. [ | 1 5
2331 2308 o ) 20.0. 0l ) 0 5 05 j1e ) o | 3 | © ¢
M 28 | m 7] a5 |15 2 16 3 %6 0 k2 I 9
s | 2307 { f]ar) o | s o s 05 | 21 | 03 5 | o I 5 [e
36 | 2447 { f]30) o |80 | 7 PSR WY O I SO POV |32
r p 2535 Jmjpaz] O 4 1 .93 51 ooes | 81 0 ) 5 F 0 | 6 |4
3 | 2577 |t |20 0 3 | o 4 0 7foo s f o | sl
| 39 | 2887 [T | a8 0 6 | o5 2% [ 25 0 3 0o | 4 12
4 | 2603  m | 37 ] 19 1 | % | "4 43 0 ] 0. AT T2
41 | 2607 |t Ja2] o 8 | os | 5] "3 21| o 7 0 | & ]2
2] 2612 [ ml4s] o 4 0 |7 05 | 8 | o | 51 o { 5 {13
43 | 2815 [ m{s2] o5 8 | os 9 1 13 0 9 ) 8 | 2
M-8 gt Loy, 0. Lzl ool b e |as T oo e I et ilTres 0"
45| 280 Imja) 1 f2] 2 a3 3718 | o e |0 T | 4]
48 | 281 | T 20 o 51 o 6 | o5 (2| 0 [ 3T o 4 |4
B TN D I T IR T I ST T - 0 I A
48 | 282 |'m 48| 0 | 7 0 8 K n] os 13| o T 87 ]2
49 | 2860 |1 [ 62| 05 | @ 05 | 8 1 9 | o 5 | © 5 I8
50 | 2862 |'m |27 0 |4 ] 0 | _4 05 | 8 0 4 0 4 8 |
T R i i T
52 ) P

Page 6of 7



Distributed for comment only -- do not cite or quote

* ! ! (NS U N U I Y
_mmamg Cranm_# [ Tablo 2
o Panellst | Sex | Age} SDS-Sens, | | 24 | 48 SRR Y T

qua SDS § Agua SDS Agga SDS
RE 179 — 62 z 0 g ] o 0] 0 0 ] 0 0
|2 205 i | 5| - 0o | ¢ (] 0o [ o] 1 o | o [o5]
.3 sie Lt ey o+ |l r|le |t je]loe] rt)o o | o5
4 ] 44 | m | By 0 4 0 c | 1+ jJoj| o 1] 0] 0 } 05
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13 gar_ { 33 | + o ) 0o 1o o] v o | o | o |
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17 1279 m 63 | - o | o 2 o |0 | 3 | o "o 05
® | a8 |t 40 = 0 o | v oo 2 0 0 3|
19 1492 1 82 + 0 0 1 0o o fos| o 0 0.5 |
20 1538 —m 89 N 0 0 0 0 JoJos) o o | o5
21 1604 f 35 + —t |0 ]|—2 J-0 [-oe-}]—3—-] o] o | 2
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23 et | v | st f T o_J o] o go ol o o] e ] o
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as | zae7 |t w - 0 e o5 | 0o los] 0o | o | o | o |
3 | 2447 ot 0 . 0 0 051 0| o] os5| o | o | o5
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Personal Care @@ Products Council

Committed to Safety,
Quality & Innovation

Memorandum

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

FROM: Alexandra Kowcz, MS, MBA
Industry Liaison to the CIR Expert Panel

DATE: September 18, 2018

SUBJECT: Scientific Literature Review: Safety Assessment of Alkyl Lactyl Lactate Salts As
Used in Cosmetics (posted August 9, 2018)

The Council has no suppliers listed for Sodium Oleoyl Lactylate.

The Council respectfully submits the following comments on the Scientific Literature Review:
Safety Assessment of Alkyl Lactyl Lactate Salts as Used in Cosmetics.

Key Issues
Please note that the Cosmetic Ingredient Dictionary uses Caproyl for the fatty acid chain

containing 10 carbons (consistent with the structure shown for Sodium Caproyl Lactylate
in the Dictionary). For example, Sodium Caproyl/Lauroyl Lactylate is defined as “the
organic compound that conforms generally to the formula:(structure) where RCO-
represents a mixture of capric [C10] and lauric acid groups”. The CIR report incorrectly
presents the caproyl group as a fatty acid chain containing 6 carbons (caproic acid). Also
note that the ECHA submission cited in reference 12 is for “fatty acids, C10-12 esters
with polylactic acid, sodium salts” not just Sodium Lauroyl Lactylate as indicated in the
reference.

The CAS number 42566-88-1 in the Dictionary associated with Sodium Caproy!
Lactylate was incorrect and has been corrected to 13557-74-9.

It is not clear why some sections, e.g., Ocular Irritation, have ingredient subheadings while other
sections do not have ingredient subheadings.

Additional Considerations

Method of Manufacture, Sodium Stearoyl Lactylate - “calcium salt” needs to be corrected to
“sodium salt”

Cosmetic Use, Table 4 - Is a table necessary to list the three ingredients with no reported uses?

1620 L Street, N.W,, Suite 1200 | Washington, D.C. 20036 | 202.331.1770 | 202.331.1969 (fax) | www.personalcarecouncil.org
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ADME, In Vitro; Summary - Reference 11 also looked at the hydrolysis of Calcium Stearoyl
Lactylate by a sample of human duodenal mucosa (it was rapidly hydrolyzed to stearic
and lactic acids). This information should be added to the in vitro subsection of the
ADME section and the Summary. The information from in vive studies should be
presented in the in vivo subsection.

Subchronic - In addition to stating it in Table 5 and the Summary, the explanation for the
observation of lipogranulomata in adipose tissue provided by the Joint FAQO/WHO Expert
Committee on Food Additives should be stated in the text of the Subchronic section.

Dermal Irritation - What was the duration of the study with Sodium Stearoy! Lactylate in 51
subjects?

Sensitization - Please state the EC, values for Sodium Caproyl/Lauroyl Lactylate and Sodium
Lauroyl Lactylate in the LLNAs. What were the doses (injection, dermal induction,
dermal challenge) tested in the guinea pig maximization study of Sodium Lauroyl
Lactylate?

Table 1 - As noted above, the structures of Sodium Caproyl Lactylate and Sodium
Caproyl/Lauroyl Lactylate need to be corrected. As shown in the Dictionary, the Caproyl
group is a 10 carbon chain rather than a 6 carbon chain. The CAS number with
Caproyl/Lauroyl Lactylate (1312021-45-6) represents (as stated in ChemIDPlus): “Fatty
acids, C10-12, ester with polylactic acid, sodium salts”.

Please include the primary fatty acid chain lengths of Cuphea oil. One reference’
suggests that it “contains >90% of medium-chain fatty acids, such as decanoic acid
(10:0)”.

Table 2 - If the formula weights for Sodium Caproyl Lactylate and Sodium Caproyl/Lauroyl
Lactylate were calculated based on the structure shown in Figure 1 (6 carbons) they need
to be corrected based on 10 carbons in the caproyl group.

Table 5 - Please correct: “rage-finding”. In the 43 day rat study, what dietary concentration was
associated with no effects? The results column of the 6 month rat study of Calcium
Stearoy] Lactylate does not describe an effect on body weight gain, but notes “recovery of
growth rate was noted”.

Table 6 - It is not clear what (0.5%) represents. Is this the challenge concentration? Please
describe the induction treatment.

'Iskandarov U, Silva JE, Kim HIJ, et al. 2017. A specialized diacylglycerol
acyltransferase contributes to the extreme medium-chain fatty acid content of Cuphea seed oil.
Plant Physiology 174: 97-108.
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