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Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 
From:  Alice Akinsulie, Scientific Writer/Analyst       
Date:  May 23, 2018 
Subject: Wave 2 – Aluminum Starch Octenylsuccinate – Polysaccharide Octenylsuccinates 
 
Concentration of use data were received from Council. Attached herein, please find an updated Use Table 
(starch062018wave2_use_table) along with the raw concentration of use data for Aluminum Starch Octenylsuccinate and 
related ingredients (starch062018wave2_data).    
 
In the original safety assessment, concentration of use data (1998/1999) indicated that Aluminum Starch Octenylsuccinate 
was used at up to 30% in leave-on products and at up to10% in products for which for incidental inhalation may result from 
spray or powder. The maximum concentration of use for Aluminum Starch Octenylsuccinate in the recent data set is also 
30% in leave-on products. The highest concentration for spray or powder, however, is now up to 26%. Seven of the 
cosmetic ingredients that are proposed for inclusion in this re-review were not found to be in use.  
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Table 1. Current(2018) and historical(1998) frequency and concentration of use according to duration and exposure 

 # of Uses Max Conc of Use (%)   
 Aluminum Starch Octenylsuccinate   
 201816 19981 2018 1998/19991     
Totals* 786 172 30 30     

Duration of Use 
Leave-On 744 158 0.087-30 0.5-30     
Rinse-Off 42 12 6.7 1-6     
Diluted for (Bath) Use NR 2 NR NR     
Exposure Type 
Eye Area 138 11 3-15.3 0.5-30     
Incidental  Ingestion 32 9 7.4-12.9 15     
Incidental Inhalation-Spray 14; 122a; 

115b 
3; 13a; 17b 1.3-22.9; 2.5a; 

26b 
2; 1-5a; 0.5-

10b 
    

Incidental Inhalation-Powder 71;115b; 1c 55; 17b 15-30; 26b 1-15; 0.5-
10b;  

    

Dermal Contact 699 159 0.087-30 0.5-30     
Deodorant (underarm) 4a NR NR 4a     
Hair - Non-Coloring 35 2 1.3-11.4 NR     
Hair-Coloring 13 NR 6.7 NR     
Nail NR NR NR NR     
Mucous Membrane 34 18 7.4-12.9 15     
Baby Products 1 NR NR NR     

 
*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total 
uses. 
** -a concentration of use survey is currently being conducted; these data will be added once they are received 
a It is possible these products are sprays, but it is not specified whether the reported uses are sprays.. 
b Not specified whether a spray or a powder, but it is possible the use can be as a spray or a powder, therefore the information is captured in both 
categories 
c It is possible these products are powders, but it is not specified whether the reported uses are powders 
NR – no reported use 
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Memorandum

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

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

DATE: May 21, 2018

SUBJECT: Concentration of Use by FDA Product Category: Aluminum Starch Octenylsuccinate
and Related Ingredients
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Concentration of Use by FDA Product Category – Aluminum Starch Octenylsuccinate and Related 
Ingredients* 

Aluminum Starch Octenylsuccinate 
Acacia Seyal Gum Octenylsuccinate 
Hydrolyzed Hydroxypropyl Starch 
Octenylsuccinate 
Quinoa Starch Octenylsuccinate 

Sodium Glycogen Octenylsuccinate 
Sodium Hydroxypropyl Cyclodextrin 
Octenylsuccinate 
Sodium Trehalose Octenylsuccinate 

Ingredient Product Category Maximum 
Concentration of Use 

Aluminum Starch Octenylsuccinate Eyebrow pencils 5.2% 
Aluminum Starch Octenylsuccinate Eyeliners 3-9.6% 
Aluminum Starch Octenylsuccinate Eye shadows 8-15.3% 
Aluminum Starch Octenylsuccinate Eye lotions 1.8% 
Aluminum Starch Octenylsuccinate Mascaras 0.9% 
Aluminum Starch Octenylsuccinate Other eye makeup preparations 3% 
Aluminum Starch Octenylsuccinate Colognes and toilet waters 1.8% 
Aluminum Starch Octenylsuccinate Powders (dusting and talcum) 17.2% 
Aluminum Starch Octenylsuccinate Other fragrance preparations 22.9% 
Aluminum Starch Octenylsuccinate Hair sprays 

     Aerosols 
 
7.5-11.4% 

Aluminum Starch Octenylsuccinate Tonics, dressings and other hair grooming 
aids 

1.3-6.1% 

Aluminum Starch Octenylsuccinate Other hair preparations (noncoloring) 1.1% 
Aluminum Starch Octenylsuccinate Hair rinses (coloring) 6.7% 
Aluminum Starch Octenylsuccinate Hair color sprays 0.1% 
Aluminum Starch Octenylsuccinate Blushers 3-10% 
Aluminum Starch Octenylsuccinate Face powders 15-30% 
Aluminum Starch Octenylsuccinate Foundations 2.5-16.7% 
Aluminum Starch Octenylsuccinate Lipstick 7.4-12.9% 
Aluminum Starch Octenylsuccinate Makeup bases 6.6-21.3% 
Aluminum Starch Octenylsuccinate Rouges 12% 
Aluminum Starch Octenylsuccinate Makeup fixatives 13% 
Aluminum Starch Octenylsuccinate Other makeup preparations 4% 
Aluminum Starch Octenylsuccinate Deodorants 

     Not spray 
     Aerosol 

 
0.99-1.3% 
0.1-3.5% 

Aluminum Starch Octenylsuccinate Aftershave lotions 0.087-4.3% 
Aluminum Starch Octenylsuccinate Shaving cream 0.86% 
Aluminum Starch Octenylsuccinate Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
5% 

Aluminum Starch Octenylsuccinate Face and neck products 
     Not spray 

 
1-15.9% 

Aluminum Starch Octenylsuccinate Body and hand products 
     Not spray 

 
0.86-6.9% 

Aluminum Starch Octenylsuccinate Foot powders and sprays 26% 
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Aluminum Starch Octenylsuccinate Moisturizing products 
     Not spray 

 
1.8-2% 

Aluminum Starch Octenylsuccinate Night products 
     Not spray 

 
0.86-3% 

Aluminum Starch Octenylsuccinate Paste masks and mud packs 0.86% 
Aluminum Starch Octenylsuccinate Other skin care preparations 1% 
Aluminum Starch Octenylsuccinate Suntan products 

     Not spray 
 
1-6% 

Aluminum Starch Octenylsuccinate Indoor tanning preparations 2.5% 
Aluminum Starch Octenylsuccinate Other suntan preparations 2% 
*Ingredients included in the title of the table but not found in the table were included in the 
concentration of use survey, but no uses were reported. 

Information collected in 2018 
Table prepared May 21, 2018 
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Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 
From:  Priya Cherian 
  Scientific Analyst/Writer   
Date:  May 23, 2018 
Subject: Wave 2 Data on Dialkyl Dimer Dilinoleates 

The concentration of use data on Diisopropyl Dimer Dilinoleate and Diisostearyl Dimer Dilinoleate 
(dilin062018wave2_data) were received from the Council and are being submitted as an attachment to this memorandum. 
An updated use table with 2018 concentration of use data is included (dilin062018wave2_usetable). 

An increase in the frequency of use and a decrease in the concentration of use of Diisopropyl Dimer Dilinoleate are 
reported from the years of 1998/1999 to 2018. The highest frequency of use was reported to be lipstick formulations, with 
12 and 87 reported uses in 1998 and 2018, respectively. The highest reported Diisopropyl Dimer Dilinoleate lipstick 
formulation concentration was 53% in 1999, and 29% in 2018. 
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Current and historical frequency and concentration of use of Dialkyl Dimer Dilinoleates according to duration and exposure 
 Diisopropyl Dimer Dilinoleate Diisostearyl Dimer Dilinoleate 
 20184 19981 2018 19991 20184 19981 2018 19991 
Totals* 145 35 1-29 0.1-53 20 20 5-16 1-12 
Duration of Use 
Leave-On 142 30 1-29 0.05-53 19 20 5-16 1-12 
Rinse-Off 3 5 NR 0.1-5 1 NR NR NR 
Diluted for (Bath) Use NR NR NR NR NR NR NR NR 
Exposure Type 
Eye Area 12 2 NR 0.1-3 7 11 6 5-11 
Incidental  Ingestion 87 12 10.8-29 4-53 5 2 16 7-12 
Incidental Inhalation-Spray 13a 4a; 4b 1.5-5.3a 9.25; 2-10a; 3-

5b 
4a NR NR NR 

Incidental Inhalation-Powder NR 4b NR 3-5b; 30 NR 3 NR 1-7 
Dermal Contact 53 22 1-5 0.05-30 15 18 5-6 1-11 
Deodorant (underarm) NR NR NR 20a NR NR NR NR 
Hair - Non-Coloring 5 1 1.5-5.3 9.25-10 NR NR NR NR 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR NR NR NR NR 
Mucous Membrane 88 12 10.8-29 4-53 6 2 16 7-12 
Baby Products NR NR NR NR NR NR NR NR 

*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total 
uses. 
a Includes products that can be sprays, but it is not known whether the reported uses are sprays 
b Not specified whether this product is a spray or a powder or neither, but it is possible it may be a spray or a powder, so this information is 
captured for both categories of incidental inhalation 
NR – no reported use 
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Concentration of Use by FDA Product Category – Dimer Dilinoleate Ingredients* 

Dicetearyl Dimer Dilinoleate 
Diethylhexyl Dimer Dilinoleate 
Diisopropyl Dimer Dilinoleate 
Diisostearyl Dimer Dilinoleate 

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

Ingredient Product Category Maximum 
Concentration of Use 

Diisopropyl Dimer Dilinoleate Tonics, dressings and other hair grooming 
aids 

1.5-5.3% 

Diisopropyl Dimer Dilinoleate Blushers 1-2.8% 
Diisopropyl Dimer Dilinoleate Foundations 1-2.8% 
Diisopropyl Dimer Dilinoleate Lipstick 10.8-29% 
Diisopropyl Dimer Dilinoleate Rouges 5% 
Diisostearyl Dimer Dilinoleate Eye shadows 6% 
Diisostearyl Dimer Dilinoleate Foundations 5% 
Diisostearyl Dimer Dilinoleate Lipstick 16% 
*Ingredients included in the title of the table but not found in the table were included in the 
concentration of use survey, but no uses were reported. 

Information collected in 2018 
Table prepared May 21, 2018 
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Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 
From:  Wilbur Johnson, Jr. 
  Senior Scientific Analyst       
Date:  May 23, 2018 
Subject: Wave 2 Data on Organo-Titanium Ingredients 
 
Chemistry and safety test data, received from the Council and listed below, on a product containing Isopropyl Titanium 
Triisostearate or a Isopropyl Titanium Triisostearate trade name mixture, are being submitted as an attachment to this 
memorandum.  A data summary document (organo062018wave2studysummaries) is also attached for the Panel’s review.  
The data that were received include: 
 
organo062018data5: 
 

• HRIPT on an eye powder containing 1.4% Isopropyl Titanium Triisostearate 
 
organo062018data6 (data on Isopropyl Titanium Triisostearate trade name mixture (> 98%)): 
 

• Definition and chemical/physical properties 
• Method of manufacture 
• Impurities analysis of titanium isopropoxide (used in manufacture of Isopropyl Titanium Triisostearate) 
• Acute oral toxicity (rats) 
• Acute dermal toxicity (rabbits) 
• Genotoxicity (in vitro) 
• Skin irritation (rabbits) 
• Ocular irritation (rabbits) 

 
These data will be added to the safety assessment after the Panel meeting. 
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Wave 2 Data on Organo-Titanium Ingredients 

CHEMISTRY 

Definition and General Characterization 

Isopropyl Titanium Triisostearate 

 A chemical supplier has reported that an Isopropyl Titanium Triisostearate trade name mixture consists of > 98% Isopropyl 
Titanium Triisostearate and < 2% isopropyl alcohol.  

Chemical and Physical Properties 

Isopropyl Titanium Triisostearate 

 Chemical and physical properties of  an Isopropyl Titanium Triisostearate trade name mixture are presented in Table 1.1 

Method of Manufacture 

Isopropyl Titanium Triisostearate 

 An Isopropyl Titanium Triisostearate trade name material (> 98% Isopropyl Titanium Triisostearate and < 2% isopropyl 
alcohol) is produced by reacting titanium isopropoxide with 3 equivalents of  isostearic acid.1  The product is predominantly titanium 
substituted with 1 isopropoxy and 3 isostearate ligands.  However, it will also contain the tetra-isostearate and the di-isopropoxy and 
di-isostearate titanates as well.   

Impurities 

Isopropyl Titanium Triisostearate 

 The results of an impurities analysis of titanium isopropoxide (a starting material used in the manufacture of Isopropyl 
Titanium Triisostearate) indicated the presence of calcium (3 ppm) and titanium (16.99%).2  The following other metals were not 
detected. 
 

Silver 
Aluminum 
Arsenic 
Gold 
Boron 
Barium 
Beryllium 
Bismuth 
Cadmium 
Cobalt 
Chromium 
Copper 
Dysprosium 
Iron 
Gallium 
Germanium 

Mercury 
Indium 
Potassium 
Lithium 
Magnesium 
Manganese 
Molybdenum 
Sodium 
Niobium 
Neodymium 
Nickel 
Phosphorus 
Lead 
Palladium 
Platinum 
Rhodium 

Ruthenium 
Antimony 
Scandium 
Selenium 
Silicon 
Tin 
Strontium 
Tantalum 
Tellurium 
Thallium 
Vanadium 
Tungsten 
Yttrium 
Zinc 
Zirconium 
Lanthanum 

  
Polychlorinated biphenyls and the following halogens were also undetectable:  Fluorine, Chlorine, Bromine, and Iodine.  
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TOXICOLOGICAL STUDIES 

Acute Toxicity Studies 

Dermal 

Isopropyl Titanium Triisostearate 

 The dermal toxicity of an Isopropyl Titanium Triisostearate trade name mixture (> 98% Isopropyl Titanium Triisostearate 
and < 2% isopropyl alcohol) was evaluated using New Zealand White rabbits (number not stated).3  The test material was 
administered under a semi-occlusive wrap for 4 h.  There were no signs of gross toxicity or remarkable pathology. 

Oral 

Isopropyl Titanium Triisostearate 

 The acute oral toxicity of an Isopropyl Titanium Triisostearate trade name mixture (> 98% Isopropyl Titanium Triisostearate 
and < 2% isopropyl alcohol) was evaluated using male and female Sprague-Dawley rats (number not stated).3  An LD50 of > 30,000 
mg/kg was reported for males only, females only, and males and females together.  There were no signs of gross toxicity or 
remarkable pathology.  A target organ was not identified in this study. 

GENOTOXICITY STUDIES 
 
In Vitro 
 
Isopropyl Titanium Triisostearate 
 
 The genotoxicity of an Isopropyl Titanium Triisostearate trade name mixture (> 98% Isopropyl Titanium Triisostearate and < 
2% isopropyl alcohol) was studied using the following Salmonella typhimurium strains:  TA98, TA100, TA1535, TA1537, and 
TA1538.3  The trade name material was tested at doses ranging from 0.2 µg to 500 µg per plate with and without metabolic activation.  
No increase in the number of revertants per plate was observed with or without metabolic activation.   
 

DERMAL IRRITATION AND SENSITIZATION STUDIES 

Irritation 

Isopropyl Titanium Triisostearate 

 The skin irritation potential of an Isopropyl Titanium Triisostearate trade name mixture (> 98% Isopropyl Titanium 
Triisostearate and < 2% isopropyl alcohol) was evaluated using New Zealand White rabbits (number not stated).3  The test material 
(dose per cm2 not stated) was administered under a semi-occlusive wrap for 4 h.  Scores for erythema and edema were recorded at 4 h, 
24 h, 48 h, and 72 h after removal of the wrap.  The following primary dermal irritation scores were reported:  erythema (0.3), edema 
(0), and overall score (0.3).  The test material was not corrosive. 

Sensitization 
 
Human 
 
Isopropyl Titanium Triisostearate 
 
 An HRIPT on an eye powder containing 1.4% Isopropyl Titanium Triisostearate was performed using 101 subjects.4  
Specifically, the test was identified as an 8 mm Finn chamber occlusive patch test.  During induction, the product (20 mg; dose per 
cm2 not stated) was applied to one side of the infrascapular area of the back on Mondays, Wednesdays, and Fridays for 3 consecutive 
weeks (9 applications total).  The challenge phase was initiated after a 2-week non-treatment period.  Challenge patches were applied 
for 48 h to the induction site and to a new site.   Challenge reactions were scored at 48 h and 96 h after patch application.  The authors 
concluded that the product was non-irritating and non-sensitizing.  
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OCULAR IRRITATION STUDIES 

 
Isopropyl Titanium Triisostearate 
 
 The ocular irritation potential of an Isopropyl Titanium Triisostearate trade name mixture (> 98% Isopropyl Titanium 
Triisostearate and < 2% isopropyl alcohol) was evaluated using New Zealand White rabbits (number not stated).3   The test material 
(0.1 ml) was instilled into the conjunctival sac, and scores for corneal opacity, iritis, and conjunctivitis were recorded at 1 h, 24 h, 48 
h, and 72 h post-instillation. The following primary ocular irritation scores were reported:  10 (at 1 h), 0.7 (at 24 h), 0 (at 48 h), and 0 
(at 72 h).  There were no signs of gross toxicity or remarkable pathology.  The test material was not corrosive. 
 
 

TABLES 
 

Table 1. Chemical and Physical Properties of a Isopropyl Titanium Triisostearate tradename mixture (> 
98% Isopropyl Titanium Triisostearate and < 2% isopropyl alcohol).1 

Physical State Liquid 
Color Reddish 
Odor Waxy fatty acid 
Boiling point °C 149  
Flash point °C > 93  
Evaporation rate (relative to n-butyl acetate) Slower 
Relative density @ 60°F 0.95 
Solubility (H2O) Insoluble 
Solubility to other solvents < 5% xylene 
Viscosity @ 77°F 125 cps 
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Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 
From:  Wilbur Johnson, Jr. 
  Senior Scientific Analyst       
Date:  May 23, 2018 
Subject: Wave 2 Data on Polyfluorinated Polymers 
 
A human repeated insult patch test (HRIPT) on a cosmetic product containing 9% PTFE (in fluoro062018data3) and the 
method of manufacture of PTFE (in fluoro062018data4) were received from the Council, and are being submitted as 
attachments to this memorandum.  A data summary document (fluoro062018wave2studysummaries) is also attached for the 
Panel’s review.  These data will be added to the safety assessment after the Panel meeting. 
 
Please note that the method of manufacture provided begins with high molecular weight PTFE that, perhaps, was provided 
by another company.  With this in mind, the Panel may want to determine whether or not the method of manufacture of the 
starting material (high molecular weight PTFE) is needed. 
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Wave 2 Data on Polyfluorinated Polymers 
 

CHEMISTRY 
 

Method of Manufacture 
PTFE 
 
 The method of manufacture of PTFE (from a supplier) is summarized below.1 Virgin grade high molecular weight PTFE is 
the starting material.  The molecular weight of the starting material needs to be reduced in order for PTFE to be micronized into a fine 
powder.  Electron beam irradiation is used to lower the molecular weight, typically into the 15,000 to 50,000 Daltons (Da) range.  This 
process is controlled via melting point reduction monitoring (reduced from ~ 341ºC to ~ 330ºC).  The irradiated PTFE is then post-
baked to remove volatiles (including any trace perfluorooctanoic acid (PFOA) to below 25 ppb and tetrafluoroethylene (monomer in 
PTFE) is not detected (detection limit: 75 ppb)).  The resultant material is jet mill micronized to the particle size specification. 

 
 

DERMAL IRRITATION AND SENSITIZATION STUDIES 

 
Sensitization 
 
Human 
 
PTFE 
 
 An HRIPT on a cosmetic product containing 9% PTFE (undiluted) was performed using 206 subjects.2  During induction, the 
subjects received 9 consecutive 24-h patch (2 cm x 2 cm semi-occlusive patch) applications of the product (volume and dose per cm2 
not stated) on the infrascapular area of the back.  Induction sties were evaluated at 48-h intervals.  Patches removed on Friday were 
removed on the following Monday, i.e., 72 h after patch application.  The challenge phase was initiated (during week 6) after a 10- to 
15-day non-treatment period.  Challenge patches were applied for 24 h to new test sites, and reactions were scored at 48 h and 72 h 
post-application.    There was no evidence of skin sensitization in any of the subjects tested. 
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Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 
From:  Wilbur Johnson, Jr., Senior Scientific Analyst       
Date:  May 23, 2018 
Subject: Wave 2 Data on Polyol Phosphates 
 
The data listed below (in phytic062018data4 and phytic062018data5) on Phytic Acid and Sodium Phytate were received 
from the Council and are being submitted as an attachment to this memorandum.  A data summary document 
(phytic062018wave2studysummaries) is also attached for the Panel’s review.  The data that were received include: 
 
phytic062018data4: 
 

• HRIPT on a cosmetic product containing 1% Phytic Acid 
• HRIPT on another cosmetic product containing 1% Phytic Acid 

phytic062018data5: 
 

• HRIPT on a rouge containing 0.19% Sodium Phytate data 
 
phytic062018data6: 
 

• Bovine corneal opacity and permeability assay on 3% Sodium Mannose Phosphate 
• Skin irritation test on 3% Sodium Mannose Phosphate using the EpidermTM skin model 
• Genotoxicity data (Ames test) on Sodium Mannose Phosphate 
• KeratiinoSensTM assay for evaluating the sensitization potential of Sodium Mannose Phosphate 

 
These data will be added to the safety assessment after the Panel meeting. 
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Wave 2 Data on Polyol Phosphates 
 

GENOTOXICITY STUDIES 
 
In Vitro 
 
Sodium Mannose Phosphate 
 
 The genotoxicity of Sodium Mannose Phosphate was evaluated in the Ames test using the following bacterial strains:  
Salmonella typhimurium strains TA98, TA100, TA1535, and TA1537 and Escherichia coli strain WP2 uvrA.1  Sodium Mannose 
Phosphate was tested at doses up to 5000 µg/plate, with and without metabolic activation.   The test material was not genotoxic in any 
of the bacterial strains tested, with or without metabolic activation. 
 

DERMAL IRRITATION AND SENSITIZATION STUDIES 

 
Irritation 
 
In Vitro 
 
Sodium Mannose Phosphate 
 
 The skin irritation potential of 3% Sodium Mannose Phosphate was evaluated using the EpidermTM skin model (reconstructed 
human epidermis).2  EpidermTM tissues were treated in triplicate with the test material for 60 ± 1 min and then transferred to well 
plates. A 1 mg/ml solution of 3-(4,5-dimethylthiazole-2-yl)-2,5-diphenyl tetrazolium  bromide (MTT) solution was added to each well 
to assess the ability of the test material to directly reduce MTT during a 3 ± 0.1 h incubation period (i.e., MTT cytotoxicity assay).   
The negative control was CMF-DPBS (acronym not defined) and the positive control was sodium dodecyl sulfate.  Relative cell 
viability was calculated as % of the mean of the negative control tissues.  Skin irritation is predicted if the remaining relative cell 
viability is below 50%.  The test material was not observed to directly reduce MTT in the absence of viable cells.  Mean viability in 
the presence of the test material was 101.1%.  Mean viability in the presence of the positive control was 3.34%. 
 
Sensitization 
 
In Vitro 
 
Sodium Mannose Phosphate 
 
 The sensitization potential of Sodium Mannose Phosphate was evaluated using the KeratinoSensTM assay.3  This assay is a 
cell-based assay with a reporter cell line for the detection of potential skin sensitizers by their ability to induce the Nrf2-response.  The 
KeratinoSensTM cell line is derived from the human keratinocyte culture HaCaT.  Sodium Mannose Phosphate (in dimethyl sulfoxide 
(DMSO)) was tested at 12 concentrations ranging from 0.49 to 1000 ppm.  Cinnamic aldehyde served as the positive control.  The 
following 2 endpoints were measured:  1) luciferase induction after a 48-h treatment with the test material and 2) cytotoxicity, as 
determined with the MTT assay.  For Luciferase induction, the maximal fold-induction over solvent control (Imax) and the 
concentration needed to reach a 1.5-, 2-, and 3-fold induction (EC1.5, EC2, and EC3) were calculated.  For cytotoxicity, the IC50 
value was extrapolated.  Sodium Mannose phosphate did not induce the luciferase reporter above the threshold of 1.5 at any 
concentration in 2 of 3 repetitions, whereas a weak induction at the highest concentration was noted in the third repetition.  According 
to the prediction model of the KeratinoSensTM assay, Sodium Mannose Phosphate was classified as a non-sensitizer.  
 
Human 
 
Phytic Acid 
 
 The skin irritation and sensitization potential of a cosmetic product containing 1% Phytic Acid was evaluated in an HRIPT 
involving 104 male and female subjects.4  The product (~ 0.2 ml on a 2 cm x 2cm semiocclusive patch) was applied for 24 h to the 
back (between the scapulae), which means that ~ 0.05 mL/cm2 was applied.  This procedure was repeated on Mondays, Wednesdays, 
and Fridays, for a total of 9 induction applications.  Patch removals on Tuesdays and Thursday were followed by a 24-h non-treatment 
period.  Patch removals on Saturdays were followed by a 48-h non-treatment period.  Removal of the last induction patch was 
followed by a 2-week non-treatment period.  A challenge patch was applied to a new test site on each subject and reactions were 
scored at 24 h and 72 h after patch application.   Reactions were not observed during the induction phase.  A challenge reaction (+ 
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reaction (barely perceptible erythema) at 72-h reading) was observed in one subject, and was classified as not being indicative of 
sensitization.  It was concluded that application of the product was not associated with clinically significant skin irritation or allergic 
contact dermatitis. 
 
 The skin sensitization potential of another cosmetic product containing 1% Phytic Acid was evaluated in an HRIPT involving 
98 male and female subjects.5   The test procedure summarized in the preceding paragraph was used.  Again, the product (~ 0.2 ml on 
a 2 cm x 2cm semiocclusive patch) was applied to the back.   Skin reactions were not observed at any time during the study.  It was 
concluded that application of the product was not associated with clinically significant skin irritation or allergic contact dermatitis. 
 
Sodium Phytate 
 
 An HRIPT on a rouge containing 0.19% Sodium Phytate (undiluted) was performed using 106 male and female subjects 
(Fitzpatrick skin types II to IV).6  The product (20 µl) was applied to the upper back (dose per cm2 not stated), under an occlusive 
patch, and this procedure was repeated for a total of 9 induction patch applications over a period of 3 consecutive weeks.  Induction 
applications (application period undefined) were followed by a 2-week non-treatment period, after which the challenge phase was 
initiated.  Challenge patches were applied (application period undefined) to the induction site and to a new test site.  An occlusive 
patch application of distilled water served as the control.   Repeated applications of the product did not cause significant skin irritation 
and the product was said to have had very good skin compatibility.   Also there was no evidence of an allergic reaction after challenge 
application of the product.  
    
 

OCULAR IRRITATION STUDIES 
 
In Vitro 
 
Sodium Mannose Phosphate 
 
 The ocular irritation potential of 3% Sodium Mannose Phosphate was evaluated in the bovine opacity and permeability assay 
using excised corneas.7  An aliquot (750 µl) of the test material was introduced into the anterior chamber of 5 corneas, and the corneas 
were incubated for 10 min.  Three positive control corneas were incubated with ethanol and 3 negative control corneas were incubated 
with deionized water.  The change in opacity for each cornea was calculated by subtracting the initial opacity reading from the final 
opacity reading.  These values were then corrected by subtracting, from each, the average change in opacity observed for the negative 
control corneas.  For permeability measurements, corneas were incubated for 90 min and medium was removed from the posterior 
chamber.   The optical density (OD) of the medium at 490 nm was determined.  The final corrected OD490 values of the test material 
and positive control were calculated by subtracting the average corrected OD490 value of the negative control corneas from the 
corrected OD490 value of each treated cornea.  The opacity value was -0.1 and the OD490 value was 0.004.  The in vitro ocular 
irritation score for Sodium Mannose Phosphate was 0 (compared with 55 for a positive control).  According to the in vitro ocular 
irritation scoring system, a score of ≤ 25 is classified as mildly irritating.  
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