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A Scientific Literature Review (SLR) on Polyol Phosphates was issued on December 8, 2017. The attached use
concentration data (phytic032018data1 and phytic032018data2) that are included in this draft report were received from the
Council prior to issuance of the SLR. Unpublished data on the skin and ocular irritation potential of a cream containing
0.48956% Sodium Phytate (phytic032018data3), unpublished data on the production method, impurities, and skin/ocular
irritation potential in vitro relating to Phytic Acid (50%) (phytic032018data4), and report comments (phytic032018pcpc)
were received after announcement of the SLR. These studies are attached and summarized in the draft report, and the
Council’s comments (attached) have been addressed.
Also included in this package for your review are the Draft Report (phytic032018rep), the CIR report history
(phytic032018hist), Flow chart (phytic032018flow), Literature search strategy (phytic032018strat), Ingredient data profile
(phytic032018prof), and 2017 FDA VCRP data (phytic032018FDA).
The following data on chemicals that are not cosmetic ingredients are included in this safety assessment, and the Panel will
need to address their potential use for read across: human dermal penetration data on Potassium Phytate (potential readacross for Sodium Phytate, Phytic Acid, and Phytin) and tumor promotion data on phytic acid hexamagnesium salt nhydrate (potential read-across for Phytin, the calcium and magnesium salt of Phytic Acid). The potential use of these
chemicals for read-across is presented in Table 2 of the safety assessment.
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. 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:
Polyol Phosphates
A Scientific Literature Review (SLR) on Fluoropolymers was issued on December 8, 2017.
Draft Report, Teams/Panel: March 5-6, 2018
The draft report contains use concentration data on the Polyol Phosphates, skin (human) irritation and ocular (in
vitro) irritation data on a cream containing 0.48956% Sodium Phytate, and data on the production method,
impurities, and skin/ocular irritation potential in vitro relating to Phytic Acid (50%) that were received from the
Council. Report comments that were received from the Council have been addressed.
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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/cfcfr/cfrsearch.cfm (CFR); then,
list of all databases: http://www.fda.gov/ForIndustry/FDABasicsforIndustry/ucm234631.htm; then,
http://www.accessdata.fda.gov/scripts/fcn/fcnnavigation.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/UCM135688.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-onchemicals;jsessionid=A978100B4E4CC39C78C93A851EB3E3C7.live1
IUCLID (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 ) - http://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-safetyquality/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.arsgrin.gov/gringlobal/taxon/taxonomysimple.aspx
Sigma Aldrich plant profiler http://www.sigmaaldrich.com/life-science/nutrition-research/learning-center/plantprofiler.html
Fragrance Websites, if applicable
IFRA (International Fragrance Association) – http://www.ifraorg.org/
RIFM (the Research Institute for Fragrance Materials) should be contacted
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INTRODUCTION
The safety of the following 10 polyol phosphate ingredients in cosmetics is reviewed in this Cosmetic Ingredient
Review (CIR) safety assessment.
Sodium Phytate
Phytic Acid
Disodium Glucose Phosphate
Manganese Fructose Diphosphate
Phytin

Sodium Mannose Phosphate
Trisodium Fructose Diphosphate
Trisodium Inositol Triphosphate
Xylityl Phosphate
Zinc Fructose Diphosphate

According to the web-based International Cosmetic Ingredient Dictionary and Handbook (wINCI; Dictionary),
Sodium Phytate, Phytic Acid, and Trisodium Inositol Triphosphate are reported to function as chelating agents in cosmetic
products.1 Sodium Phytate and Phytic Acid are also reported to function as oral care agents, and, Trisodium Fructose
Diphosphate, as an antioxidant in cosmetic products (Table 1). The remaining ingredients have the skin conditioning agent
function in common, except for Xylityl Phosphate, which functions as an antiacne agent, antidandruff agent, deodorant agent,
and exfoliant. Functioning as an antiacne or antidandruff agent is not considered a cosmetic function in the United States
and, therefore, the CIR Expert Panel (Panel) will 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 (http://www.cirsafety.org/supplementaldoc/preliminary-search-engines-and-websites; http://www.cir-safety.org/supplementaldoc/cir-reportformat-outline). Unpublished data are provided by the cosmetics industry, as well as by other interested parties.
The following data on chemicals that are not cosmetic ingredients are included in this safety assessment, and the
Panel will address their potential use for read across (see Table 2): human dermal penetration data on Potassium Phytate
(potential read-across for Sodium Phytate, Phytic Acid, and Phytin) and tumor promotion data on phytic acid hexamagnesium
salt n-hydrate (potential read-across for Phytin (the calcium and magnesium salt of Phytic Acid)).

CHEMISTRY
Definition and General Characterization
The ingredients in this report are each the phosphate(s) of a carbohydrate (e.g., a monosaccharide or “sugar
alcohol”) or a salt thereof. One example of these polyol phosphate salts is Disodium Glucose Phosphate (Figure 1). Some of
these ingredients may exist in open chain, furanose and/or pyranose forms, like many sugars do. Some of these ingredients
are naturally occurring. Indeed, Phytic Acid is present in practically all mammalian cells.2 The definitions, structures, and
functions in cosmetics of these ingredients are presented in Table 1.

Figure 1. Disodium Glucose Phosphate

Chemical and Physical Properties
Properties of polyol phosphates are presented in Table 3.3,4,5,6,7 Sodium Phytate is soluble in water and Phytic Acid
is soluble in water containing alcohol-ether mixtures.3 Phytin is poorly soluble in water.
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Method of Manufacture
Phytic Acid
According to one foods convention, an aqueous solution of Phytic Acid (50% aqueous) is obtained by acid
hydrolysis of maize seed (kernels), rice bran, or rice husks (hulls).8 The initial hydrolysis is followed by multiple processing
steps that include: centrifugation, filtration, neutralization, dilution, decolorization, further hydrolysis and pH adjustment,
ion-exchange, and concentration.
According to one foods manufacturer, the production of Phytic Acid (50% solution) involves the addition of diluted
sulfuric acid to defatted food-grade rice bran to dissociate phytate from iron and protein complexes.9 The solution then
undergoes centrifugation, filtration to remove impurities, neutralization with sodium hydroxide, and dilution with water.
Also, the diluted solution is decolorized, and sulfuric acid is added to dissociate the bound minerals from phytate to release
Phytic Acid. The Phytic Acid-containing solution undergoes pH adjustment, ion-exchange, decolorization, and vacuum
concentration to achieve a 50% concentration. Because, rice bran is the source of Phytic Acid in this production method, it
should be noted that one source indicates that the content of Phytic Acid in rice bran ranges from 0.22% to 2.22%.10
Another reported method for the production of Phytic Acid begins with the hydrochloric acid leaching of bran,
which is followed by filtration, neutralization with sodium hydrate, and water scrubbing.11 The resulting paste phytin is
acidified and then subjected to positive ion exchange, condensation, and decolorization, yielding Phytic Acid.
Composition
Phytic Acid
According to a company’s food-grade chemical specification for Phytic Acid (50% solution), 48% to 52% is the
range for Phytic Acid content and for water content.9
Impurities
Phytic Acid
According to the United States Pharmacopeial Convention’s (USP) Food Ingredients Expert Committee, the
acceptance criteria for Phytic Acid (aqueous solution) include: arsenic (not more than 3 mg/kg), calcium (not more than
0.02%), chloride (not more than 0.02%), inorganic phosphorus (not more than 0.2%), lead (not more than 1 mg/kg) and
sulfate (not more than 0.02%).8
Specifications for one manufacturer’s food-grade Phytic Acid (50% solution; as described above in Method of
Manufacture) include: heavy metals (as Pb) (< 20 ppm), lead (< 1 ppm), arsenic (< 2 ppm), total phosphorus (13.5 % to
14.6%), inorganic phosphorus (not more than 1%), chloride (not more than 0.04%),and sulfate (not more than 0.071%).9
Furthermore, because the raw material that is used in the production of Phytic Acid (50% solution) is defatted rice bran, there
is the potential for presence of residual pesticides and herbicides.
An impurities analysis of 50% Phytic Acid (vehicle not stated) was provided.12 Results indicated that the levels of
the following heavy metals were below the detection limits (≤ 400 ppb to ≤ 100 ppb): mercury, cadmium, zinc, cobalt,
copper, nickel, and lead. Determination of the level of arsenic was not possible because the 50% Phytic Acid preparation
appeared to strongly interfere with the assay reagents. As expected, the negative control (distilled water) tested negative for
arsenic.
USE
Cosmetic
The safety of the polyol phosphates is evaluated based on data received from the United States (U.S.) FDA and the
cosmetics industry on the expected use of this ingredient 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.13 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.14
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According to 2017 VCRP data, the greatest use frequency is reported for Sodium Phytate, which is reported to be
used in 363 cosmetic products (225 of which are leave-on products).13 The results of a concentration of use survey conducted
in 2016-2017 indicate that Phytic Acid is being used at concentrations up to 2% in leave-on products (body and hand
products [not spray]), which is the greatest use concentration that is being reported for the polyol phosphates reviewed in this
safety assessment.14 Further use frequency and concentration of use data are presented in Table 4.
According to VCRP and Council survey data, the following 7 polyol phosphates are not currently being used in
cosmetic products in the U.S.: Disodium Glucose Phosphate, Manganese Fructose Diphosphate, Phytin, Trisodium Fructose
Diphosphate, Trisodium Inositol Triphosphate, Xylityl Phosphate, and Zinc Fructose Diphosphate.
Cosmetic products containing polyol phosphates may be applied to the skin and hair or, incidentally, may come in
contact with the eyes (at maximum use concentrations up to 0.05% for Sodium Phytate and Phytic Acid in eye makeup
removers and eye lotions, respectively) and mucous membranes (at maximum use concentrations up to 0.5% Sodium Phytate
in lipstick). Ingredient use in lipstick products may result in incidental ingestion. Products containing polyol phosphates
may be applied as frequently as several times per day and may come in contact with the skin or hair for variable periods
following application. Daily or occasional use may extend over many years.
Sodium Phytate is reported in the VCRP as being used in a perfume formulation, which may result in incidental
inhalation exposure. In practice, 95% to 99% of the droplets/particles released from cosmetic sprays have aerodynamic
equivalent diameters >10 µm, with propellant sprays yielding a greater fraction of droplets/particles below 10 µm, compared
with pump sprays.15,16,17,18 Therefore, most droplets/particles incidentally inhaled from cosmetic sprays would be deposited
in the nasopharyngeal and bronchial regions and would not be respirable (i.e., they would not enter the lungs) to any
appreciable amount.15,16
The polyol phosphates reviewed in this safety assessment are not included on the European Union’s list of
substances that are prohibited in cosmetic products.19
Noncosmetic
Phytate (cation not declared; potential read-across for Sodium Phytate, Phytic Acid, and Phytin)
In a study involving 717 pregnant women, the mean dietary intake of phytate was found to be ~695.1 mg/day.20
Sodium Phytate
Sodium Phytate is used as a complexing agent for the removal of traces of heavy metal ions.3 It is also used as the
starting material in the manufacture of inositol.
Phytic Acid
After reviewing a GRAS exemption claim, the U.S. Food and Drug Administration (FDA) issued the following
statement: “Based on the information provided … as well as other information available to FDA, the agency has no
questions at this time regarding … [the submitted] conclusion that Phytic Acid is GRAS under the intended conditions of use.
The agency has not, however, made its own determination regarding the GRAS status of the subject use of Phytic Acid.”21
Reportedly, Phytic Acid (2% to 4%) has proven to be efficient in the treatment of epidermal melasma, especially
when associated with glycolic acid or retinoic acid.22 Furthermore, the Phytic Acid combination peel has been described as a
proprietary peel that is a mixture of glycolic acid, lactic acid, mandelic acid, and Phytic Acid.
Phytic Acid is used in the chelation of heavy metals in processing of animal fats and vegetables, as a rust inhibitor,
in the preparation of phytate salts, in metal cleaning, and in the treatment of hard water.4

TOXICOKINETIC STUDIES
The toxicokinetic studies summarized below are presented in Table 5.
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Dermal Penetration
Animal
Sodium Phytate and Phytin
Groups of 6 female Wistar rats were treated topically with a cream supplemented with Sodium Phytate (0.4%, 1.2%,
or 2%) or 2.0% Phytin. Samples of 24 h urine were collected at days 0, 7, and 14. Sodium Phytate was absorbed at
significantly higher amounts than Phytin. When the topical cream contained 2% Sodium Phytate, the value for urinary Phytic
Acid was 66.35 ± 5.49 mg/l. When the topical cream contained 2% Phytin, the value for urinary Phytic Acid was 16.02 ±
2.61 mg/l.23
Human
Potassium Phytate (read-across for Sodium Phytate, Phytic Acid, and Phytin)
In a study involving 20 healthy volunteers on a Phytic Acid-poor diet, the urinary excretion of Phytic Acid increased
by 54% following topical treatment with a standard moisturizing gel containing 4% potassium phytate. Thus, the test
substance was absorbed through the epidermis and dermis, entered the blood, and the urinary excretion of Phytic Acid was
increased. Urine samples were collected at day 7 of treatment.24
Absorption, Distribution, Metabolism, and Excretion
Animal
Oral
Phytic Acid
When [14C]-Phytic Acid was administered orally (in distilled water, by gastric tube) to groups of 5 male SpragueDawley rats, ~6% of the administered dose was recovered in the feces at 48 h post-dosing.25 Following the oral
administration of [3H]-Phytic Acid (by stomach tube) to 9 male Fisher 344 rats, absorption (79.0 ± 10.0% of total
radioactivity) was described as rapid and, at 24 h, much of the radioactivity was distributed in the liver, kidneys, muscle, and
skin. Also, at 24 h, the total radioactivity recovered in the feces was 14.1 ± 8.7% of the administered dose, and the overall
radioactivity in the urine collected was 2.4 ± 1.6% (most due to presence of the metabolite, inositol (the core, nonphosphorylated carbohydrate of Phytic Acid), concentration not stated) of the total administered dose.26
Groups of 12 female Wistar rats were fed Phytic Acid in the diet at doses of 11.6 g/kg dry matter (DM) and 9 g/kg
DM for 12 weeks; the highest Phytic Acid concentrations were detected in the brain, and concentrations detected in other
organs were 10-fold less.27 In another study, C.B-17 SCID female mice (specific pathogen-free, bearing MDA-MB-231
breast cancer xenografts; number not stated) were dosed orally with 0.01 ml/g [14C]-Phytic Acid and unlabeled Phytic Acid
so that each mouse received 20 mg/kg Phytic Acid and 0.150 mCi/kg in phosphate-buffered saline. The % of the
administered dose that was excreted in the urine as inositol was 0.3% , and ~10% of the administered dose was present in the
feces, primarily as inositol.28
Human
Phytic Acid
In human subjects (number not stated), 1% to 3% of the total amount of Phytic Acid administered (route not stated)
was excreted in the urine as Phytic Acid.29 The results of another study indicated that 1% to 10% of the total amount of
Phytic Acid ingested was excreted in the urine.30
Sodium Phytate, Phytic Acid, and Phytin
In a study in which 7 volunteers received Phytic Acid, Sodium Phytate, or Phytin in the diet, urinary levels of Phytic
Acid increased continuously until normal values were reached and the amount of Phytic Acid excreted was not affected by
the type of Phytic Acid salt that was administered.31 Because normal values for urinary Phytic Acid are not stated in this
publication it should be noted that, according to another source, the common Phytic Acid amount present in human urine is
0.4 g/l.30
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TOXICOLOGICAL STUDIES
Acute Toxicity Studies
The acute toxicity studies summarized below are presented in Table 6.
Oral
Phytic Acid
In an acute oral toxicity study involving Jcl:ICR mice (number not stated), LD50 values of 1150 mg/kg (females) and
900 mg/kg (males) were reported.9,32 LD50 values of 480 mg/kg (females) and 400 to 500 mg/kg (males) were reported in an
acute oral toxicity study involving F344 rats (number not stated).9,33
Intravenous
Sodium Phytate
The intravenous (i.v.) administration of Sodium Phytate to groups of 10 NMRI mice at doses up to 0.56 mg/g (range
of doses administered within 7 minutes) yielded an LD50 of ~0.5 mg/g, and there were no detectable effects from infusion
when the rate was not more than 0.02 mg/g/minute. When Sodium Phytate was administered i.v. to rats at lower doses of
0.035 and 0.07 mg/g, there were no detectable signs when doses were administered at a rate requiring 40 minutes for
administration of the total dose. Different infusion rates were used in this study, and whether or not mortalities were
observed was dependent on the infusion rate.34
Short-Term Toxicity Studies
The short-term toxicity studies summarized below are presented in Table 7.
Oral
Sodium Phytate
Groups of 5 male Wistar rats were fed Sodium Phytate at dietary concentrations ranging from 0.02% to 10% (in
high-sucrose diet) for 14 to 15 days. Statistically significant depression of food intake and growth was observed at dietary
concentrations of 5% and 10% Sodium Phytate, but not at lower concentrations.35 There were no significant differences in
food intake, body weight, and organ weights among groups of 10 diabetic KK mice fed Sodium Phytate in the diet (0.5% or
1%) for 8 weeks.36
Phytic Acid
Three different concentrations of 50% Phytic Acid solution (equivalent to doses of 80, 155, or 315 mg/kg/day) were
administered orally to groups of 21 to 24 pregnant female JcI:ICR mice on gestation days 7 to 15. There were no maternal
mortalities in the control or 80 mg/kg/day group. Two of 22 dams in the 155 mg/kg/day group and 15 of 24 dams in the 315
mg/kg/day group died during the study. Statistically significant changes in organ weights were observed in all dose groups;
however, there was no significant dose-response relationship for these findings and no statistically significant macroscopic
findings were observed.9,37 Other study results are included in the section on Developmental and Reproductive Toxicity.
Groups of 8 male Wistar rats were fed dietary concentrations of 0.1% to 1% Phytic Acid for 20 days. No effects on organ
weight were noted, but the concentration of triiodothyronine (T3) in the serum was statistically significantly lower at all
administered Phytic Acid concentrations.38 In another study, dosing with Phytic Acid (2% in distilled water) was well
tolerated in 10 female wild-type mice (C7BL/6J strain) treated for 70 days.39
In a 12-week dose range-finding study (for 108-week oral carcinogenicity study), groups of 20 male and female
F344 rats received Phytic Acid at concentrations up to 10% in drinking water.40 All rats that received 10% Phytic Acid and
all males and 1 female that received 5% Phytic Acid died before the end of the experiment. The 108-week oral
carcinogenicity study is summarized in that section of this safety assessment.
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Chronic Toxicity Study
In a chronic study, 8 female Tg2576 mice and 10 C7BL/6J mice received Phytic Acid at a concentration of 2% in
distilled water for 6 months. Seven control Tg2576 mice and 12 control C7BL/6J mice received distilled drinking water for
the same duration. There were no consistent differences in results for control versus test animals.39
DEVELOPMENTAL AND REPRODUCTIVE TOXICITY STUDIES
The developmental and reproductive toxicity studies summarized below are presented in Table 8.
Animal
Oral
Phytic Acid
Three different concentrations of 50% Phytic Acid solution (equivalent to doses of 80, 155, or 315 mg/kg/day) were
administered orally to groups of 21 to 24 pregnant JcI:ICR mice on gestation days 7 to 18. No significant effects on the
incidence of external or skeletal malformations were observed at any dose of Phytic Acid. There were also no significant
effects on the following: number of live fetuses, number of corpora lutea per litter, number of implantations per litter,
incidence of early resorptions, or number of live fetuses per litter.37 The treatment of groups of 30 male albino rats (Rattus
norvegicus) with Phytic Acid had an ameliorative effect on the pathological and hormonal alterations induced by aflatoxin
B1 injection. Specifically, treatment with Phytic Acid had a marked regenerative effect upon the aflatoxin B1-induced
histopathological changes in the seminiferous tubules (i.e., degeneration with absence of spermatozoa) and resulted in
statistically significant (P < 0.05) amelioration of the reduced testosterone concentration induced by aflatoxin B1injection.41

GENOTOXICITY STUDIES
The genotoxicity studies summarized below are presented in Table 9.
In Vitro
Phytic Acid
Phytic Acid (50% solution) was non-genotoxic in the Ames test, with or without metabolic activation, when tested at
doses up to 10 mg/plate.44 In the L5178Y TK+/- mouse lymphoma assay, Phytic Acid was non-genotoxic at concentrations
up to 5000 µg/ml with or without metabolic activation.45 Also, Phytic Acid (2 mg/ml) was non-genotoxic to Chinese hamster
ovary cells in the chromosomal aberrations assay.44 However, Phytic Acid (an unknown high concentration) was genotoxic
in the chromosomal aberrations assay.9 The results of this assay are not included in the English Abstract from this Japanese
publication.
In Vivo
Phytic Acid
In the micronucleus test involving bone marrow cells from ddY mice, Phytic Acid was non-genotoxic at an
administered intraperitoneal (i.p.) dose of 30 mg/kg or 60 mg/kg.9
CARCINOGENICITY STUDIES
The carcinogenicity studies summarized below are presented in Table 10.
Phytic Acid
Phytic Acid was administered at a concentration of 1.25% or 2.5% in drinking water to groups of 60 male and 60
female F344 rats for 108 weeks.40 Renal papillomas (related to calcification and necrosis of renal papillae) were observed in
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3 male and 4 female rats treated with 2.5% Phytic Acid, respectively, and in 3 female rats treated with 1.25% Phytic Acid.
Many tumors developed in all groups, including the control group, and the organ distribution of tumor types (other than the
renal tumors observed) did not differ significantly from those known to occur spontaneously in the F344 strain.
Tumor Promotion
Phytic Acid and Sodium Phytate; also Hexamagnesium Phytate Hydrate (potential read-across for Phytin)
Sodium Phytate (2% in diet) was classified as a promoter of urinary bladder carcinogenesis, after initiation by
exposure to 0.05% N-butyl-N-(4-hydroxybutyl) nitrosamine, in a study involving groups of 6 male F344 rats. Sodium Phytate
significantly increased the development of preneoplastic and neoplastic lesions of the urinary bladder. Potassium phytate
brought about a tendency for increase in papillomas, whereas hexamagnesium phytate hydrate and Phytic Acid were without
effect.46

ANTICARCINOGENICITY STUDIES
The anticarcinogenicity studies summarized below are presented in Table 11.
Dermal
Phytic Acid
In a 30-week study involving groups of 15 female Swiss albino mice, Phytic Acid (0.1 mg, 1 mg, or 5 mg) was
applied to the skin weekly after application of 7,12- dimethylbenz[a]anthracene (DMBA). Skin tumor development was
inhibited in a dose-dependent manner.47 When 8 female Crl:SKH1- hr hairless mice were treated with 4% Phytic Acid cream
(100 mg applied to dorsum), followed by UVB irradiation, topical application of the 4% cream was found to decrease tumor
incidence (monitored for 32 weeks) and multiplicity when compared to application of the cream without Phytic Acid.48
Oral
Sodium Phytate
Sodium Phytate (0.1% or 1% in drinking water) was administered to groups of 20, 30, or 50 male F344 rats for 44
weeks after azoxymethane injection, and was found to be antineoplastic (reduction in tumor prevalence, frequency, and size)
for large intestinal cancer in a dose-dependent manner.49
Phytic Acid
In a study involving groups of 15 to 16 female Sprague-Dawley rats, feeding with 2% dietary Phytic Acid after
dosing with DMBA resulted in significant reduction in the size of palpable mammary tumors, when compared to the control
group, at the end of week 18.50 In a 22-week study involving groups of 20 female ICR mice that received 2% Phytic Acid in
drinking water, the animals were initiated with DMBA and then exposed to the tumor promoter 12-O-tetradecanoyl phorbol 13-acetate (TPA). Mice that ingested Phytic Acid during initiation had a 50% reduction in mean number of skin papillomas,
but such inhibition was not observed when Phytic Acid was given during the promotion period or throughout both initiation
and promotion phases.51 Phytic Acid (2% in drinking water) was administered to 15 female Crl:SKH1- hr hairless mice prior
to UVB exposure, and another group of 15 received UVB exposure only. Tumor formation monitored until week 31, and
Phytic Acid + UVB exposure caused a statistically significant decrease in the skin tumor incidence, an antiphotocarcinogenic
effect.52

OTHER RELEVANT STUDIES
Anti-Inflammatory Activity
Phytic Acid
The anti-inflammatory activity of Phytic Acid in adult Swiss albino rats (groups of 6) was evaluated using the
carrageenan-induced rat paw edema model.53 The animals received oral doses (in water, given ad libitum) of Phytic Acid
ranging from 30 to 150 mg/kg, and control animals were dosed with distilled water. At 1 h post dosing, the animals received
a subplantar injection (left hind paw) of 1% carrageenan solution. The development of edema was the index of acute
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inflammatory changes, and differences in paw volume determined immediately after carrageenan injection versus 3 h postinjection were reported. Dosing with Phytic Acid caused a dose-dependent reduction in carrageenan-induced paw edema.
The reduction in edema volume was statistically significant (p < 0.05) at doses ranging from 60 to 150 mg/kg, but not at a
dose of 30 mg/kg. The maximum anti-inflammatory activity of Phytic Acid was observed at an oral dose of 150 mg/kg.
Cytotoxicity
Phytic Acid
The effect of Phytic Acid on cell growth was evaluated using a colorimetric assay for the quantification of cell
proliferation and viability based on the cleavage of the WST-1 tetrazolium salt by mitochondrial dehydrogenases in viable
cells.54 The following cell lines were used: HL60 human promyelocytic leukemia cell line, chronic myelogenous leukemia
cell lines K562, AR23, and RWLeu4, and the KG1 progenitor leukemia cell line. The WST-1 tetrazolium salt (10 µl) was
added to well culture plates containing 100 µl of cell suspension. The plates were evaluated after 4-h of incubation. Phytic
Acid had a clear cytotoxic effect on all of the tested cell lines, with an IC50 of 5 mmol/l after 72 h of culture.
Phytic Acid extracted from rice bran induced marked growth inhibition in ovary, breast, and liver cancer cells, with
50% growth inhibition concentration (IC50) values of 3.45, 3.78 and 1.66 mM, respectively.50 Phytic Acid exhibited no
sensitivity towards a normal cell line (BALB/c 3T3 cells).

DERMAL IRRITATION AND SENSITIZATION STUDIES
Irritation
In Vitro
Phytic Acid
The skin irritation potential of 50% Phytic Acid (vehicle not stated) was evaluated using the Epiderm skin model in
vitro toxicity testing system.56 The model consisted of normal, human-derived epidermal keratinocytes cultured to form a
multilayered, highly differentiated model of the human epidermis. A semi-log scale was used to plot the % viabilities versus
the dosing times. By interpolation, the time at which the % viability would be 50% (ET50) was estimated. Phytic Acid (50%)
elicited an ET50 that was significantly less than 1 h. This value may be compared with the ET50 for concentrated nitric acid
(ET50 = <0.5 h, severe irritation [probably corrosive]). The authors concluded that 50% Phytic Acid has an expected in vivo
dermal irritancy potential in the severely irritating to possibly corrosive range.
Animal
Sodium Phytate
The skin irritation potential of a cream containing 0.489956% Sodium Phytate was evaluated in a 48-h patch test
(semi-occlusive patches) involving 22 subjects. The dose per cm2 and other study details are not included in this study
summary. The conclusion for this study is stated as “no to negligible dermal irritation potential.”57
Sensitization
Skin sensitization data on the polyol phosphates reviewed in this safety assessment were not found in the published
literature, nor were these data submitted.

OCULAR IRRITATION STUDIES
In Vitro
Phytic Acid
Phytic Acid (50%) (vehicle not stated) was evaluated for ocular irritation potential using the Epiocular tissue model
in vitro toxicity testing system.58 This model consists of normal, human-derived epidermal keratinocytes that have been
cultured to form a stratified, squamous epithelium that is similar to that found in the cornea. A semi-log scale was used to
plot % viabilities for the test material versus the dosing time. By interpolation, the ET50 was determined. The ET50 for
Phytic Acid (50%) is ~ 9 minutes, and, therefore, the estimated Draize ocular irritation score is > 25 (moderately irritating).
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Sodium Phytate
The ocular irritation potential of a cream containing 0.48956% Sodium Phytate was also evaluated using the
Epiocular eye irritation test. An ET50 of > 24 h is reported, and the conclusion states that the cream has no irritation
potential.57

CLINICAL STUDIES
Other Clinical Reports
Phytate (cation not declared; potential read-across for Sodium Phytate, Phytic Acid, and Phytin)
Healthy women (15 young and 14 elderly) consumed low-phytate diets (young women: 682 mg phytate/day; elderly
women: 782 mg phytate/day) or a high-phytate diet (young women: 1587 mg phytate/day; elderly women: 1723 mg phytate
/day) for a period of 10 days.59 Overt signs of toxicity were not reported in the study results. In a similar study, healthy
women (14 young and 14 elderly) consumed low-phytate diets (young women: 681 mg phytate /day; elderly women: 782 mg
phytate/day) or a high-phytate diet (young women: 1584 mg phytate /day; elderly women: 1723 mg phytate/day) for a period
of 10 days. Again, overt signs of toxicity were not reported in the study results. A considerable amount of dietary phytate
was degraded in the human gut.60

SUMMARY
The safety of 10 polyol phosphates as used in cosmetics is reviewed in this safety assessment: According to the
web-based International Cosmetic Ingredient Dictionary and Handbook (wINCI; Dictionary), Sodium Phytate, Phytic Acid,
and Trisodium Inositol Triphosphate are reported to function as chelating agents in cosmetic products. Sodium Phytate and
Phytic Acid are also reported to function as oral care agents, and Trisodium Fructose Diphosphate as an antioxidant, in
cosmetic products. The remaining ingredients have the skin conditioning agent function in common, except for Xylityl
Phosphate, which is reported to function as an antiacne agent, antidandruff agent, deodorant agent, and exfoliant.
Functioning as an antiacne or antidandruff agent is not a cosmetic use and, therefore, the Panel will not evaluate safety in
relation to those uses.
An aqueous solution of Phytic Acid is obtained by acid hydrolysis of maize seed (kernels), rice bran, or rice husks
(hulls). The production of Phytic Acid (50% solution) involves the addition of diluted sulfuric acid to defatted food-grade
rice bran to dissociate phytate from iron and protein complexes.
According to the United States Pharmacopeial Convention’s (USP) Food Ingredients Expert Committee, the
acceptance criteria for Phytic Acid solution (aqueous solution) include: arsenic (not more than 3 mg/kg), calcium (not more
than 0.02%), chloride (not more than 0.02%), inorganic phosphorus (not more than 0.2%), lead (not more than 1 mg/kg) and
sulfate (not more than 0.02%). The results of an impurities analysis on 50% Phytic Acid (vehicle not stated) indicated that
the levels of heavy metals were lower than the detection level provided by the assay. Detection of a level of arsenic was not
possible due to a problem with the assay that was described as strong interference of 50% Phytic Acid with the assay
reagents.
According to 2017 VCRP data, the greatest use frequency is being reported for Sodium Phytate, which is being used
in 363 cosmetic products (225 of which are leave-on products). The results of a concentration of use survey conducted in
2016-2017 indicate that Phytic Acid is being used at concentrations up to2% in leave-on products (body and hand products
[not spray]), which is the greatest use concentration that is being reported for the polyol phosphates reviewed in this safety
assessment.
Following the topical treatment of Wistar rats with a cream supplemented with Sodium Phytate (up to 2%) or 2%
Phytin, Phytic Acid was detected in the urine. Phytic Acid was also detected in the urine of human subjects on a Phytic
Acid-poor diet after application of a moisturizing gel containing 4% potassium phytate.
Phytic Acid concentrations were detected in the brains of Wistar rats fed Phytic Acid in the diet for 12 weeks;
concentrations detected in other organs were 10-fold less. When [14C]-Phytic Acid was administered orally to SpragueDawley rats, much of the radioactivity was distributed in the liver, kidneys, muscle, and skin at 24 h. Most of the
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radioactivity in the urine was due to the presence of inositol. In human subjects, 1% to 10% of administered Phytic Acid
ingested was excreted in the urine. The feeding of Phytic Acid, Sodium Phytate, or Phytin in the diet resulted in a continuous
increase in urinary levels of Phytic Acid until normal values were reached.
LD50 values of 480 mg/kg (females) and 400 to 500 mg/kg (males) were reported in an acute oral toxicity study
involving F344 rats. In an acute oral toxicity study involving male and female Jcl:ICR mice, LD50 values of 1150 mg/kg
(females) and 400 to 900 mg/kg (males) were reported.
There was no significant dose-response relationship regarding changes in organ weights and no statistically
significant macroscopic findings in pregnant female JcI:ICR mice that received oral doses up to 315 mg/kg/day on gestation
days 7 to 15. Groups of 10 male diabetic KK mice were fed dietary concentrations of 0.5 % or 1% Sodium Phytate for 8
weeks. Concentrations of fasting and random blood glucose levels were statistically significantly lower (p < 0.05) only in the
group fed 1% Sodium Phytate. Groups of 8 male Wistar rats were fed dietary concentrations of 0.1% to 1% Phytic Acid for
20 days. No effects on organ weight were noted, but the concentration of T3 in the serum was statistically significantly lower
at all administered Phytic Acid concentrations. Dosing with Phytic Acid (2% in distilled water) was well-tolerated in female
C7BL/6J mice treated for 70 days.
In a 12-week dose range-finding study, groups of 20 male and female F344 rats received Phytic Acid at
concentrations up to 10% in drinking water. All rats that received 10% Phytic Acid and all males and 1 female that received
5% Phytic Acid died before the end of the experiment. There were no consistent differences in results for control versus test
animals in a study in which 8 female Tg2576 mice and 10 C7BL/6J mice received Phytic Acid at a concentration of 2% in
distilled water for 6 months.
Three different concentrations of 50% Phytic Acid solution (equivalent to doses of 80, 155, or 315 mg/kg/day) were
administered orally to groups of pregnant female 21 to 24 JcI:ICR mice on gestation days 7 to 15. No significant effects on
the incidence of external or skeletal malformations were observed at any dose of Phytic Acid. The treatment of groups of 30
male albino rats (Rattus norvegicus) with Phytic Acid had an ameliorative effect on
In in vitro assays, Phytic Acid was non-genotoxic in the Ames test and L5178Y mouse lymphoma assay, but was
genotoxic (at an unknown high concentration) in the chromosomal aberrations assay involving Chinese hamster ovary cells.
Phytic Acid was also non-genotoxic in the in vivo micronucleus test involving bone marrow cells from mice that received i.p.
doses of 30 mg/kg or 60 mg/kg.
Renal papillomas (related to calcification and necrosis of renal papillae) were observed in a very small number of
male and female F344 rats in groups of 120 animals treated orally with 1.25% or 2.5% Phytic Acid in drinking water. The
organ distribution of other tumor types did not differ significantly from those known to occur in F344 rats. Sodium Phytate
(2% in the diet) was classified as a promoter of urinary bladder carcinogenesis. The results of animal studies indicate that
Phytic Acid is antiphotocarcinogenic as well as anticarcinogenic and that Sodium Phytate is anticarcinogenic. Antiinflammatory activity (oral dose of 150 mg/kg in rats) and cytotoxicity (IC50 = 5 mmol/l, leukemia cell lines) have also been
associated with Phytic Acid treatment.
A cream containing 0.48956% Sodium Phytate was classified as having no to negligible irritation potential in a 48-h
semi-occlusive patch test involving 22 subjects. Based on results from the EpiDerm skin model in vitro toxicity testing
system, Phytic Acid (50%) (vehicle not stated) has an expected in vivo dermal irritancy potential in the severely irritating to
possibly corrosive range. Skin sensitization data on the polyol phosphates reviewed in this safety assessment were not found
in the published literature, nor were these data submitted.
A cream containing 0.48956% Sodium Phytate was classified as having no ocular irritation potential in the in vitro
Epiocular eye irritation test. Phytic Acid (50%) was classified as moderately irritating in this test.
Overt signs of toxicity were not reported in studies in which healthy women consumed a low-phytate diet (682 mg
phytate/day) or a high-phytate diet (1723 mg phytate/day) for a period of 10 days.
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TABLES
Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment.(1; CIR Staff)
Ingredient CAS No.
Sodium Phytate
14306-25-3
34367-89-0

Definition & Monomer Structures
Sodium Phytate is the complex sodium salt of Phytic Acid.

Function(s)
Chelating Agents;
Oral Care Agents

Phytic Acid
83-86-3

Phytic Acid is the hexaphosphoric acid ester of inositol. It conforms to the
formula:

Chelating Agents;
Oral Care Agents

Disodium Glucose Phosphate
59-56-3

Disodium Glucose Phosphate is the disodium salt of the monoester of glucose and
phosphoric acid.

SkinConditioning
Agents Emollient

Manganese Fructose Diphosphate

Manganese Fructose Diphosphate is the manganese salt of a complex mixture of
esters of fructose and phosphoric acid.

Antioxidants;
SkinConditioning
Agents Miscellaneous

Phytin
3615-82-5

[wherein R is hydrogen in 3 instances and phosphate in 2 instances]
Phytin is the calcium and magnesium salt of Phytic Acid.

Humectants;
SkinConditioning
Agents Emollient; SkinConditioning
Agents Humectant
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Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment.(1; CIR Staff)
Ingredient CAS No.
Sodium Mannose Phosphate
70442-25-0

Definition & Monomer Structures
Sodium Mannose Phosphate is the sodium salt of a complex mixture of esters of
phosphoric acid and Mannose.

Trisodium Fructose Diphosphate
81028-91-3

[wherein R is phosphate in at least one instance and hydrogen in all other
instances]
Trisodium Fructose Diphosphate is a trisodium salt of a complex mixture of esters
of fructose and phosphoric acid.

Trisodium Inositol Triphosphate

Xylityl Phosphate
1224593-11-6

Zinc Fructose Diphosphate

[wherein R is hydrogen in 3 instances and phosphate in 2 instances]
Trisodium Inositol Triphosphate is the trisodium salt of the complex mixture of
esters of phosphoric acid and inositol.

[wherein R is hydrogen in 3 instances and phosphate in 3 instances]
Xylityl Phosphate is the complex mixture of esters formed between xylitol and
phosphoric acid.

[wherein R is the residue of phosphoric acid in at least one instance, and hydrogen
in all other instances]
Zinc Fructose Diphosphate is the zinc salt of a complex mixture of esters of
fructose and phosphoric acid.

[wherein R is hydrogen in 3 instances and phosphate in 2 instances]

Function(s)
SkinConditioning
Agents –
Humectant; SkinConditioning
Agents –
Miscellaneous

Antioxidants;
Chelating Agents

SkinConditioning
Agents Miscellaneous

Antiacne Agents;
Antidandruff
Agents;
Deodorant
Agents;
Exfoliants

Antioxidants;
SkinConditioning
Agents Miscellaneous
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Table 2. Read-across Justifications
Name
CAS No(s).
Structure

Target Material(s)
Sodium Phytate (also Phytic Acid & Phytin)
14306-25-3; 34367-89-0

•

read-across
endpoints
justification

dermal penetration

chemical properties, physical properties and metabolism are expected to be similar for these
two salts of Phytic Acid

Examples:
Formula weight (Da)
log Kow (estimated)
Name
CAS No(s).
Structure

877.86 (nonasodium)3
-6.54. 5

1117.12 (dodecapotassium)62
-26.31 ref EPI Suite

Phytic acid hexamagnesium salt n-hydrate

Phytin
3615-82-5

•

read-across
endpoints
justification

Read-Across Material
potassium phytate
33705-24-7

tumor promotion

Because Phytin is defined as the calcium and magnesium salt of Phytic Acid, data on phytic
acid hexamagnesium salt n-hydrate may be useful in the safety assessment of Phytin.

Examples:
Formula weight (Da)

841 (est. for tri-calcium trimagnesium)
720.38 (mono-calcium mono
magnesium)

812 (est. for hexamagnesium monohydrate)
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Table 3. Physical and Chemical Properties of Polyol Phosphates
Property

Value

Sodium Phytate
Physical form and/or color

Reference

Hygroscopic powder

4

Formula weight (Da)

877.86 (nonasodium)

3

Solubility

Soluble in water, with neutral reaction

3

log Kow

-6.54 (est.)

5

Phytic Acid
Physical form and/or color

Syrupy, straw-colored liquid

3

Molecular weight (Da)

660

6

Solubility

3

Miscibility

Soluble in water containing alcohol-ether mixtures; very slightly soluble in absolute alcohol and
methanol; practically insoluble in anhydrous ether, benzene, and chloroform
Miscible with water, 95% alcohol, and glycerol

Density (g/l)

1.58

4

log Kow

-1.6

6

pH (10% aqueous solution)

0.86

3

Formula weight (Da)

304.10

7

log Kow

-3.79 (est.)

5

Manganese Fructose Diphosphate
Formula weight (Da)

393.04

7

log Kow

-3.12 (est.)

5

Phytin
Physical form and/or color

White, odorless powder

3

Solubility

Poor solubility in water; soluble in dilute acids

3

Formula weight (Da)

720.38 (mono-calcium mono-magnesium)

7

log Kow

-10.11 (est.)

5

Sodium Mannose Phosphate
Formula weight (Da)

282.12 (mono-sodium mono-phosphate)

7

log Kow

-6.38 (est.)

5

Trisodium Fructose Diphosphate
Formula weight (Da)

406.06

7

log Kow

-9.99 (est.)

5

Trisodium Inositol Triphosphate
Formula weight (Da)

486.04

7

log Kow

-12.77 (est.)

5

Xylityl Phosphate
Molecular weight (Da)

232.12 (monophosphate)

7

log Kow

-3.23 (est.)

5

Zinc Fructose Diphosphate
Formula weight (Da)

403.48 (monozinc)

7

log Kow

-4.80 (est.)

5

3

Disodium Glucose Phosphate
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Table 4. Frequency and Concentration of Use According to Duration and Type of Exposure.13,14
Sodium Phytate
Phytic Acid
Sodium Mannose Phosphate
# of
# of Uses
Conc. (%)
# of Uses
Conc. (%)
Uses
Conc. (%)
363
0.0099-0.5
98
0.003-2
34
0.1

Totals/Conc. Range
Duration of Use
Leave-On
Rinse off
Diluted for (bath) Use
Exposure Type
Eye Area
Incidental Ingestion
Incidental Inhalation- Sprays

225
131
7

0.0099-0.5
0.025-0.3
NR

69
29
NR

0.003-2
0.005-0.3
NR

31
3
NR

0.1
NR
NR

18
1
1;96*

0.025-0.05
0.5
0.05-0.3*

5
NR
20*

0.025-0.05
0.3
0.005-0.05*

3
NR
12*

NR
NR
NR

NR
34
NR
NR
NR
NR
NR
NR

0.1**
0.1
NR
NR
NR
NR
NR
NR

Incidental Inhalation- Powders
1**
NR
NR
NR
0.003-2
Dermal Contact
310
0.0099-0.3
77
Deodorant (underarm)
NR
NR
1
NR
Hair - Non-Coloring
52
0.05-0.3
21
0.005
Hair-Coloring
NR
NR
NR
NR
Nail
NR
NR
NR
NR
Mucous Membrane
44
0.3-0.5
3
0.3
Baby Products
2
NR
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.
**It is possible that these products may be powders, but it is not specified whether the reported uses are powders.
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.

Table 5. Toxicokinetic Studies
Ingredient
Dermal Penetration

Animals or Subjects/Protocol

Results

Groups of 6 female Wistar rats. After
consuming a purified synthetic diet for
16 days, during which urinary Phytic
Acid became undetectable, rats treated
topically (50 cm2 area of dorsal skin,
applied once per day) with 4 g of
standard cream (pH of 4 to 4.5)
supplemented with Sodium Phytate
(0.4%, 1.2%, or 2%) or 2.0% Phytin.
Samples of 24 h urine were collected at
days 0, 7, and 14. Animals treated with
Sodium Phytate (0.4% and 1.2%) cream
killed at day 14. Treatment of animals
with 2% Sodium Phytate cream or 2%
Phytin cream maintained until day 34,
i.e., when urinary Phytic Acid
concentrations became constant.

Sodium Phytate was absorbed at significantly
higher amounts than Phytin. Phytic Acid
urinary concentrations were observed at
approximately 14 days after 2% Phytic Acid (as
salt) topical cream application. When the
topical cream contained 2% Sodium Phytate,
the value for urinary Phytic Acid was 66.35 ±
5.49 mg/l. When the topical cream contained
2% Phytin, the value for urinary Phytic Acid
was 16.02 ± 2.61 mg/l. When application of
the cream was stopped, a dramatic decrease in
the urinary excretion of Phytic Acid was
observed during a period of 10 days.23

20 healthy volunteers (7 males and 13
females). In phase 1, all subjects
received Phytic Acid-poor diet for 15
days and urine samples provided.
Urine samples were collected at day 7 of
treatment to evaluate phytic acid
excretion (2-h urine). In phase 2,
subjects continued with the Phytic Acidpoor diet and treated topically (1400 cm2
area of skin, applied twice per day) with
10 g of standard moisturizing gel
containing 4% potassium phytate; urine
samples provided. Six control subjects
received Phytic Acid-poor diet for 15
days

Following topical application of gel, urinary
excretion of Phytic Acid increased by 54%
when compared to controls. Thus, Phytic Acid
was absorbed through the epidermis and dermis,
entered the blood, and increased the urinary
excretion of Phytic Acid.24

Animal Study
Phytic Acid or Phytin (in moisturizing
cream)

Human Study
Moisturizing gel containing 4% potassium
phytate (read-across for Sodium Phytate)
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Table 5. Toxicokinetic Studies
Ingredient
Animals or Subjects/Protocol
Absorption, Distribution, Metabolism, and Excretion Studies

Results

Animal Studies
[14C]-Phytic Acid

Administered orally (in distilled water,
by gastric tube) to male SpragueDawley rats (groups of 5). Each rat
received 52.7 µmoles of [14C]-Phytic
Acid dissolved in 2 ml of distilled water.

~6% of the administered dose recovered in feces
at 48 h post-dosing. Almost complete
absorption (94% of total dose) when calcium
intake was low (i.e., 0.12% of the diet). High
calcium intake (0.93% of the diet) resulted in
decreased absorption, as indicated by increased
excretion of [14C]-Phytic Acid in feces (54% of
the total dose).25

[3H]-Phytic Acid

[3H]-Phytic Acid (37 KBq) administered
orally (gastric tube) to 9 male Fisher 344
rats total. Distribution of radioactivity
evaluated at 1 h (6 animals) and 24 h (3
animals) post-dosing

Absorption described as rapid, and radioactivity
distributed in stomach wall, upper small
intestine, skeletal muscle, and skin at 1 h. At 24
h, much of the radioactivity distributed in liver,
kidneys, muscle, and skin. Of total
radioactivity, 79.0 ± 10.0% was absorbed and at
least 26.6% was degraded during the 24-h
period following ingestion. Total radioactivity
recovered in the feces during 24-h period was
14.1 ± 8.7% of administered dose. The
overall radioactivity in the urine collected
during the 24-h period was 2.4 ± 1.6% of the
total administered dose. Analysis of plasma and
urine demonstrated that most of the
radioactivity was due to inositol and small
amounts of inositol monophosphate.26

Phytic Acid (in diet)

Groups of 12 female Wistar rats fed
Phytic Acid in the diet at doses of 11.6
g/kg dry matter (DM) and 9 g/kg DM
for 12 weeks

Highest Phytic Acid concentrations found in
brain (5.89 x 10-2 (standard error (SE) 5.7 x 103 mg/g DM). Concentrations detected in
kidneys, liver and bone were similar to each
other (1.96 x 10-3 (SE 0.20 x 10-3), 3.11 x 10-3
(SE 0.24 x 10-3), and 1.77 x 10-3 (SE 0.17 x 103
) mg/g DM, respectively), and were 10-fold
less than those detected in brain.27

[14C]-Phytic Acid

C.B-17 SCID female mice (specific
pathogen-free, bearing MDA-MB-231
breast cancer xenografts; number not
stated) dosed orally (gavage) with 0.01
ml/g [14C]-Phytic Acid and unlabeled
Phytic Acid such that each mouse
received 20 mg/kg Phytic Acid and
0.150 mCi/kg in phosphate-buffered
saline adjusted to pH 7.2. Two mice per
time point killed up to 1440 minutes (11
time points total) after dosing.

[14C]-Phytic Acid detected in liver, but only
inositol detectable in other tissues. 0.3% of
administered dose excreted in the urine as
inositol; ~10% of administered dose present in
the feces, primarily as inositol.28 Exogenous
Phytic Acid rapidly dephosphorylated to
inositol.28

[14C]-Phytic Acid

C.B-17 SCID female mice (specific
pathogenfree, bearing MDA-MB-231
breast cancer xenografts dosed i.v.(tail
vein) with 0.01 ml/g 14C-Phytic Acid
and unlabeled Phytic Acid such that
each mouse received 20 mg/kg Phytic
Acid and 0.150 mCi/kg in phosphatebuffered saline adjusted to pH 7.2.
Three mice per time point killed up to
1380 minutes (11 time points total) after
dosing.

Plasma Phytic Acid concentrations peaked at 5
minutes and were detectable until 45 minutes.
Liver Phytic Acid concentrations more than 10fold higher than plasma concentrations, whereas
other normal tissue concentrations were similar
to plasma. ~3% of administered dose excreted
in the urine, primarily as inositol; <0.1% of
administered dose excreted in feces. Exogenous
Phytic Acid rapidly dephosphorylated to
inositol.28

Urine samples from subjects (number
not stated) after administration (route
not stated) of Phytic Acid

1% to 3% of total administered Phytic Acid
excreted as Phytic Acid.29

Human Studies
Phytic Acid
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Table 5. Toxicokinetic Studies
Ingredient
Phytic Acid

Animals or Subjects/Protocol
Urine samples from subjects (number
not stated) after ingestion of Phytic Acid

Results
1% to 10% of total ingested Phytic Acid
excreted in the urine.30

Phytic Acid, Sodium Phytate, and Phytin

Seven volunteers (3 males, 4 females)
were on a Phytic Acid-poor diet during
the first period (15 days) of the study.
On day 7 of the first period, the subjects
ingested 400 mg of Phytin (as dietary
supplement). Three days later (i.e.,
after 3-day Phytic Acid restriction
period), subjects ingested 3200 mg
Phytin and 880 mg inositol (as dietary
supplements). Subjects also
subsequently ingested 1400 mg Sodium
Phytate after being on Phytic Acid poor
diet for 3 days. Urine samples were
collected throughout the study. During
the second period of the study, subjects
were on a Phytic Acid-normal diet for
16 days to determine how long it would
take for individuals to attain their
normal urinary and plasma levels of
Phytic Acid.

When on the Phytic Acid-poor diet, subjects
became deficient in Phytic Acid; basal levels
found in plasma (0.07 ± 0.01 mg/L) were lower
than those found when the Phytic Acid normal
diet was consumed (0.26 ± 0.03 mg/L). After
Phytic Acid restriction period, volunteers were
on the Phytic Acid-normal diet; normal plasma
and urinary Phytic Acid values reached in 16
days. Urinary levels of Phytic Acid increased
continuously until normal values were reached.
Excreted amounts were not affected by the type
of Phytic Acid salt used, either Phytin or
Sodium Phytate. Thus, study determined that
normal plasma and urinary concentrations can
be obtained either by consumption of a Phytic
Acid-normal diet (taking a long time) or in a
short period by taking Phytic Acid
supplements.31

Table 6. Acute Toxicity Studies
Ingredient

Animals/Protocol

Results

Phytic Acid

Jcl:ICR mice (number not
stated)

LD50 values of 1150 mg/kg (females) and 900
mg/kg (males).9,32

Phytic Acid

F344 rats (number not
stated)

LD50 values of 480 mg/kg (females) and 400 to
500 mg/kg (males).9,33

Groups of 10 or 20
Sprague-Dawley rats or
NMRI mice received i.v.
doses ranging from 0.035
to 0.56 mg/g body weight
at infusion rates ranging
from 2.5 to 20 minutes.

Collectively, the data for mice demonstrate that
there were no detectable effects from infusion
for any of the time periods studied if the
infusion rate was not more than 0.02 mg/g/min,
while infusion rates above 0.1 mg/g/minute
were tolerated for only 2.5 minutes, and were
essentially 100% fatal when continued for 5
minutes or more. When the infusion rate was
varied so that a range of doses was administered
(to groups of 10 mice) within a fixed time of 7
minutes, a classical mortality rate distribution
with dose was observed, yielding an LD50 of
~0.5 mg/g. 34

Oral Studies

Intravenous Studies
Sodium Phytate

The lower doses (0.035 and 0.07 mg/g)
administered to rats (mostly groups of 20)
caused no detectable signs at any of the 3
injection rates. The 0.28 mg/g dose showed
infusion rate-related mortality similar to the
mouse, with 100% mortality when infused in 3
minutes or 5 minutes, and no mortality when
infused at a rate of 40 minutes. An LD50 was not
reported. 34
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Table 7. Short-Term Toxicity Studies
Ingredient

Animals

Protocol

Results

Phytic Acid (50% solution
administered as 0%, 1.6%,
3.1%, or 6.31% aqueous
solution)

Groups of 21 to 24
JcI:ICR mice (in
developmental and
reproductive toxicity
study summarized in
report)

Groups received the 50%
solution as oral doses (gavage)
of 0%, 1.6%, 3.1%, or 6.31%
concentrations (equivalent to 0,
80, 155, or 315 mg/kg body
weight/day) on gestation days 7
to 15. The dose volume
administered was 10 ml/kg/day.

No maternal mortalities in
control or 80 mg/kg/day group.
Two of 22 dams (9.1%) in the
155 mg/kg/day group and 15 of
24 dams (62.5%) in the 315
mg/kg/day group died during the
study. No significant
differences in rate of maternal
body weight gain reported for all
dose groups, compared to
control group. Other maternal
effects included: statistically
significant decrease in absolute
heart weights in the 80
mg/kg/day and 315 mg/kg/day
dose groups, statistically
significant increase in absolute
right adrenal gland weights (in
155 mg/kg/day group), and
statistically significant increase
in relative adrenal gland weight
(in 155 mg/kg/day and 315
mg/kg/day groups). However,
there was no significant doseresponse relationship for these
findings, and no statistically
significant macroscopic findings
were observed.9,37

Phytic Acid (up to 10% in
drinking water)

Groups of 20 (10 males,
10 females per group)
F344 rats

12-week dose range-finding
study (for carcinogenicity
study, summarized later in
report). Test substance
administered daily

All rats given 10% Phytic Acid
and all males and 1 female given
5% Phytic Acid died before the
end of the experiment. In
groups given 1.25% or 2.5%
Phytic Acid, the reduction in
body weight was < 10% when
compared to controls.40

Phytic Acid (2% in distilled
drinking water)

10 female wild type
mice (C7BL/6J strain)

10 animals treated with Phytic
Acid for 70 day period. 10
control animals received
distilled drinking water

Dosing with Phytic Acid well
tolerated.39

Phytic Acid (0.1% to 1% in
diet)

Groups of 8 male Wistar
rats

Animals fed Phytic Acid for 20
days. Control animals received
diet only

Body weight gain and mass of
liver, kidneys, adrenal glands,
hypophysis, and testis
unaffected in rats fed Phytic
Acid in diet. Concentration of
T3 in serum statistically
significantly lower (p ≤ 0.01) at
all Phytic Acid concentrations.
Concentration of T4 in serum
statistically significantly lower
(p ≤ 0.05) only at 0.2% Phytic
Acid. Simultaneously,
statistically significantly
reduced T3/T4 ratio only at 1%
Phytic Acid. 38

Sodium Phytate (0.02% to
10% in high-sucrose diet)

Groups of 5 male Wistar
rats

Animals fed for 14 to 15 days

Significant depression of food
intake and growth at 5% (p <
0.05) and 10% (p < 0.01)
Sodium Phytate.35

Oral Studies
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Table 7. Short-Term Toxicity Studies
Ingredient

Animals

Protocol

Results

Sodium Phytate (0.5 % and
1% in diet)

Groups of 10 male
diabetic KK mice

Groups received Sodium
Phytate in diet for 8 weeks.
Control group received diet
only.

No significant differences in
food intake, body weight, and
organ weights among test
groups. Hemoglobin A1c levels
were statistically significantly
lower (p < 0.05) in both groups
receiving Sodium Phytate in the
diet when compared to the
control group. Concentrations
of fasting and random blood
glucose levels were statistically
significantly lower (p < 0.05)
only in the group fed 1%
Sodium Phytate. There were no
significant differences in insulin
levels.36

Table 8. Developmental and Reproductive Toxicity Studies
Ingredient

Animals or
Subjects/Protocol

Results

Oral Studies
Phytic Acid (50% solution administered as 0%,
1.6%, 3.1%, or 6.31% aqueous solution)

Groups of 21 to 24 JcI:ICR
mice received the 50%
solution as oral doses
(gavage) of 0%, 1.6%,
3.1%, or 6.31%
concentrations (equivalent
to 0, 80, 155, or 315 mg/kg
body weight/day) on
gestation days 7 to 15. The
dose volume administered
was 10 ml/kg/day. Fetuses
removed on gestation day
18 and examined for
external and skeletal
anomalies.

No significant effects on the number of live
fetuses, number of corpora lutea per litter,
number of implantations per litter, incidence of
early resorptions, and number of live fetuses per
litter. Significant increase in incidence of late
resorption in 80 mg/kg/day group compared to
control; however, relevance of these findings is
questionable because the standard deviation for
the mean incidence values was larger than the
actual mean (i.e., 3.8 ± 4.2). No significant
effects on late resorption observed in 155
mg/kg/day and 315 mg/kg/day groups. Fetal
body weights (male offspring from dams of all
dose groups) significantly decreased, in dosedependent manner. Significant decrease in fetal
body weight was reported for female offspring
from dams of the 155 mg/kg/day dose group.
No significant effects on incidence of external
or skeletal malformations at any dose of Phytic
Acid. No significant effects on incidence of
external or skeletal malformations at any dose
of Phytic Acid.9,37

Phytic Acid

Study to evaluate
enhancement of aflatoxin
B1-induced reproductive
toxicity by Phytic Acid.
Groups of 30 male albino
rats (Rattus norvegicus):
Group 1 injected with 300
µg/kg aflatoxin B1 once
every 3 days for 15 days;
Group 2 injected with 300
µg/kg aflatoxin B1 once
every 3 days for 15 days
and treated simultaneously
with Phytic Acid (dose not
stated) daily for another 15
days; Group 3, treated
daily with Phytic Acid (40
mg/kg) for 15 days; Group
4 (control), injected with
sterile phosphate buffer
saline solution.

Aflatoxin B1 induced histopathological
alterations in the seminiferous tubules and
whole nuclei of treated-testes (degeneration in
seminiferous tubules with absence of
spermatozoa); testis absolute weight was
significantly decreased. Treatment
with Phytic Acid had marked regenerative
effect upon the histopathologic features of the
seminiferous tubules. Administration of Phytic
Acid to aflatoxin B1-intoxicated rats induced
marked (P < 0.05) amelioration of the reduced
testosterone concentration caused by aflatoxin
B1. Phytic Acid had an ameliorative effect on
the pathological and hormonal alterations
induced by aflatoxin B1.41
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Table 9. Genotoxicity Studies
Ingredient

Cells/Protocol

Results

In Vitro
Phytic Acid (50% solution; doses up to 10
mg/plate)

Salmonella typhimurium
strains: TA92, TA94,
TA98, TA100, TA1535,
and TA1537. Ames test
with and without metabolic
activation

Non-genotoxic with or without metabolic
activation.44

Phytic Acid (in distilled water; concentrations
up to 5000 µg/ml)

L5178Y TK+/- mouse
lymphoma cells. Mouse
lymphoma assay with and
without metabolic
activation. Positive
controls: 12dimethylbenz[a]anthracene
(DMBA, with metabolic
activation); methyl
methanesulfonate (without
metabolic activation).
Solvent control: distilled
water

Non-genotoxic with or without metabolic
activation. Positive and negative controls
performed as expected. 45

Phytic Acid (2 mg/ml)

Chinese hamster ovary
cells. Chromosomal
aberrations assay

Non-genotoxic.44

Phytic Acid (high concentration [not stated])

Chinese hamster ovary
cells. Chromosomal
aberrations assay

Genotoxic.9

Mouse bone marrow cells.
Micronucleus test. ddY
mice (6 per group)
administered single dose or
4 doses (at 24-h intervals)
i.p. pior to harvesting cells

Non-genotoxic.9

In Vivo
Phytic Acid (single dose of 60 mg/kg or 4 doses
of 30 mg/kg))
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Table 10. Carcinogenicity Studies
Ingredient
Oral Carcinogenicity Study

Animals/Protocol

Phytic Acid (1.25% or 2.5% in drinking water)

Results

Groups of 120 (60 males,
60 females) F344 rats
treated for 108 weeks

Dose-dependent reduction in mean final body
weights. Necrosis and calcification of renal
papillae also reported. Renal papillomas in 3
male and 4 female rats treated with 2.5% Phytic
Acid, and in 3 female rats treated with 1.25%
Phytic Acid. Development of papillomas
appeared to have been related to calcification
and necrosis of renal papillae. Many other
types of tumors developed in all groups
(controls included); however, the organ
distribution of the neoplasms and histological
characteristics did not differ significantly from
those known to occur spontaneously in the F344
strain.40

Male F344 rats (15 to 16
per group). Effects of
dietary Phytic Acid and its
salts on promotion stage of
two-stage urinary bladder
carcinogenesis examined.
Initiation by exposure to
0.05% N-butyI-N-(4hydroxybutyl) nitrosamine
in the drinking water for 4
weeks, and then treated
with basal diet containing a
2% supplement

Sodium Phytate significantly increased the
development of preneoplastic and neoplastic
lesions of the urinary bladder. Potassium
phytate brought about tendency for increase in
papillomas. Hexamagnesium phytate hydrate
and Phytic Acid were without effect. Both
Sodium Phytate and potassium phytate caused
elevation of urinary pH, and Na+ or K+
concentration, respectively. Study results
confirmed promoting activity of Sodium
Phytate for urinary bladder carcinogenesis and
indicated modulation by urinary components, as
demonstrated by increases in urinary pH, and
Na+ concentration.46

Tumor Promotion Study
Phytic Acid, Sodium Phytate, potassium
phytate, or hexamagnesium phytate hydrate
(similar to magnesium phytate; potential readacross for Phytin). Each chemical added to diet
as 2% supplement.

Table 11. Anticarcinogenicity Studies
Ingredient
Dermal Studies

Animals/Protocol

Results

Phytic Acid (0.1 mg, 1 mg, or 5 mg
dose)

Groups of 15 female Swiss albino mice
in 30-week study. DMBA
applied to dorsal skin weekly,
immediately followed by topical
application of Phytic Acid. For the 3
dose groups, each topical dose per
mouse applied twice weekly for 30
weeks.

Phytic Acid inhibited skin tumor
development in dose-dependent manner.47

Phytic Acid (4% in cream)

8 female Crl:SKH1hr hairless mice treated for 3 days with
Phytic Acid (100 mg of 4% Phytic Acid
cream applied to dorsum). 2 groups of
15 vehicle control mice treated for 3
days with topical cream without Phytic
Acid (100 mg applied to dorsum). On
day of whole-body UVB irradiation,
cream applied 1 h in advance. Mice
irradiated 3 times weekly. Tumor
formation monitored for 32 weeks

Topical application of Phytic Acid,
followed by UVB irradiation, decreased
tumor incidence and multiplicity.48
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Table 11. Anticarcinogenicity Studies
Ingredient

Animals/Protocol

Results

Oral Studies
Sodium Phytate (0.1% and 1% in
drinking water)

Groups of 20, 30, and 50 male F344
rats injected with azoxymethane (6
injections, at dose of 8 mg/kg/week),
beginning 2 weeks after initiation of
Sodium Phytate administration
(administered for 44 weeks)

Sodium Phytate was antineoplastic for
large intestinal cancer in dose-dependent
manner. Tumor prevalence, frequency,
and size were reduced.49

Phytic Acid (2% in diet)

Groups of 15 to 16 female SpragueDawley rats. Intragastric dose of
DMBA, followed by placement on diet
containing 2% Phytic Acid or various
other diets, beginning 1-week later, for
35 weeks. The control group received
basal diet after DMBA treatment.

Final incidences and multiplicities of
mammary tumors not significantly
different between
DMBA-treated dietary groups. At the end
of week 18 (i.e., when all animals were
still alive), the average size of palpable
mammary tumors was significantly
smaller in the 2% Phytic Acid dietary
group when compared to the control
group.50

Phytic Acid (2% in drinking water)

Groups of 20 female ICR mice in 22week study. Initiation with DMBA
application to dorsal skin followed by
exposure to the tumor promoter TPA.
Some mice given 2% Phytic Acid (in
drinking water during entire study.
Other mice given 2% Phytic Acid (in
drinking water) during first 3 weeks or
during promotion (last 19 weeks only).

Mice that ingested Phytic Acid during
initiation had 50% reduction in mean
number of papillomas (in skin), and was
reduction in number of tumor-bearing
mice. Such inhibition not observed in
mice given Phytic Acid during promotion
period. Authors unable to explain why
tumor suppression not achieved when
Phytic Acid administered throughout both
initiation and promotion phases.51

Phytic Acid (2% in drinking water)

Groups of 15 female Crl:SKH1- hr
hairless mice. One group received 2%
Phytic Acid in drinking water 3 days
before UVB exposure (3 times per
week). The other group received UVB
exposure only. All mice received
Phytic Acid-deficient diet. Tumor
formation monitored until week 31.

Phytic Acid in drinking water significantly
(p < 0.05) decreased incidence of skin
tumors (tumor types identified: squamous
cell carcinoma, cornifying epithelioma,
epidermal hyperplasia, and fibroma) by 5fold and tumor multiplicity by 4-fold.
Phytic Acid had antiphotocarcinogenic
effect.52
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2017 FDA VCRP Data
Sodium Phytate
01B - Baby Lotions, Oils, Powders, and Creams
01C - Other Baby Products
02B - Bubble Baths
02D - Other Bath Preparations
03B - Eyeliner
03C - Eye Shadow
03D - Eye Lotion
03E - Eye Makeup Remover
03G - Other Eye Makeup Preparations
04B - Perfumes
05A - Hair Conditioner
05E - Rinses (non-coloring)
05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair Grooming Aids
05I - Other Hair Preparations
07A - Blushers (all types)
07C - Foundations
07I - Other Makeup Preparations
09A - Dentifrices
10A - Bath Soaps and Detergents
10E - Other Personal Cleanliness Products
11A - Aftershave Lotion
11E - Shaving Cream
11F - Shaving Soap
11G - Other Shaving Preparation Products
12A - Cleansing
12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing
12G - Night
12H - Paste Masks (mud packs)
12I - Skin Fresheners
12J - Other Skin Care Preps
13B - Indoor Tanning Preparations
Total

1
1
6
1
1
1
9
1
6
1
19
1
22
9
1
2
6
1
1
28
8
3
6
3
1
33
54
29
68
10
8
6
13
3
363

Phytic Acid
03D - Eye Lotion
05A - Hair Conditioner
05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair Grooming Aids
05I - Other Hair Preparations
07F - Makeup Bases
10A - Bath Soaps and Detergents
10B - Deodorants (underarm)

5
6
5
1
9
1
2
1
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10E - Other Personal Cleanliness Products
12A - Cleansing
12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing
12G - Night
12H - Paste Masks (mud packs)
12I - Skin Fresheners
12J - Other Skin Care Preps
Total

1
13
23
6
16
2
2
1
4
98

Disodium Glucose Phosphate (No FDA data)
Manganese Fructose Diphosphate (No FDA data)
Phytin (No FDA data)
Sodium Mannose Phosphate
03D - Eye Lotion
07C - Foundations
11A - Aftershave Lotion
12A - Cleansing
12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing
12G - Night
12H - Paste Masks (mud packs)
12J - Other Skin Care Preps
Total
Trisodium Fructose Diphosphate (No FDA data)
Trisodium Inositol Triphosphate (No FDA data)
Xylityl Phosphate (No FDA data)
Zinc Fructose Diphosphate (No FDA data)

3
1
3
2
4
4
9
3
1
4
34
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Memorandum
TO:

Bart Heldreth, Ph.D., Executive Director
COSMETIC INGREDIENT REVIEW (CIR)

FROM:

Beth A. Jonas, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE:

October 4, 2017

SUBJECT:

Concentration of Use by FDA Product Category: Cyclic Polyol Phosphates
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Concentration of Use by FDA Product Category – Cyclic Polyol Phosphates*
Phytic Acid
Disodium Glucose Phosphate
Manganese Fructose Diphosphate
Phytin
Sodium Mannose Phosphate

Trisodium Fructose Diphosphate
Trisodium Inositol Triphosphate
Xylityl Phosphate
Zinc Fructose Diphosphate
Sodium Phytate

Ingredient

Product Category

Phytic Acid
Phytic Acid
Phytic Acid

Eye lotions 3D
Shampoos (noncoloring) 5F
Tonics, dressings and other hair grooming
aids 5G
Other hair preparations (noncoloring) 5I
Dentifrices 9A
Shaving cream 11E
Skin cleansing (cold creams, cleansing lotions,
liquids and pads) 12A
Face and neck products 12C
Not spray
Body and hand products 12D
Not spray
Moisturizing products 12F
Not spray
Paste masks and mud packs 12H
Other skin care preparations 12J
Indoor tanning preparations 13B
Face and neck products 12C
Not spray
Eye makeup removers 3E
Other eye makeup preparations 3G
Rinse-off
Shampoos (noncoloring) 5F
Tonics, dressings and other hair grooming
aids 5G
Other hair preparations (noncoloring) 5I
Lipstick 7E
Bath soaps and detergents 10A
Skin cleansing (cold creams, cleansing lotions,
liquids and pads) 12A
Face and neck products 12C
Not spray
Body and hand products 12D
Not spray
Paste masks and mud packs 12H

Phytic Acid
Phytic Acid
Phytic Acid
Phytic Acid
Phytic Acid
Phytic Acid
Phytic Acid
Phytic Acid
Phytic Acid
Phytic Acid
Sodium Mannose Phosphate
Sodium Phytate
Sodium Phytate
Sodium Phytate
Sodium Phytate
Sodium Phytate
Sodium Phytate
Sodium Phytate
Sodium Phytate
Sodium Phytate
Sodium Phytate
Sodium Phytate

Maximum
Concentration of Use
0.025-0.05%
0.005%
0.005%
0.005%
0.3%
0.005%
0.05-0.27%
0.003-1%
0.016-2%
0.016-0.02%
0.016%
0.016%
0.05%
0.1%
0.05%
0.025%
0.1-0.3%
0.05-0.3%
0.3%
0.5%
0.3%
0.05-0.075%
0.0099-0.075%
0.05-0.3%
0.025%
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Sodium Phytate
Other skin care preparations 12J
0.025%
*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 2016-2017
Table prepared: February 1, 2017
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