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Commitment & Credibility since 1976

Memorandum
To: CIR Expert Panel Members and Liaisons
From: Laura N. Scott
Senior Scientific Writer
Date: August 18, 2017
Subject: Draft Tentative Report of the Safety Assessment of Panthenol, Pantothenic Acid, and

Derivatives as Used in Cosmetics

Enclosed is the Draft Tentative Report of the Safety Assessment of Panthenol, Pantothenic Acid, and
Derivatives as Used in Cosmetics (identified as PANTS092017rep in the pdf document). At the April 10-11",
2017 meeting, the Panel issued an Insufficient Data Announcement with requested data needs as follows:

e Method of Manufacturing for Panthenyl Ethyl Ether, Panthenyl Ethyl Ether Acetate, and
Panthenyl Triacetate

e Impurities of data for Panthenyl Ethyl Ether, Panthenyl Ethyl Ether Acetate, and Panthenyl
Triacetate

e Sensitization data, specifically an HRIPT or a guinea pig maximization test for Panthenol at a
concentration > 5%

A supplementary request from the Panel was for chronic toxicity data on Panthenyl Ethyl Ether.

The CIR report history (PANTS092017hist), Process Flow Chart (PANTS092017flow), Literature Search
Strategy (PANTS092017strat), 2017 VCRP data (PANTS092017FDA), and Ingredient Data Profile
(PANTS092017prof) are enclosed for the Panel’s review. In 1987, the Panel reviewed Panthenol and
Pantothenic Acid and determined that the ingredients were safe as used in cosmetics (PANTS092017prev_1).
These ingredients were re-reviewed in 2004 and the Panel decided not to reopen the safety assessment
(PANTS092017prev_2; PANTS092017prev_3), thereby reaffirming the safety of Panthenol and Pantothenic
Acid. The minutes from these previous meetings are included for the Panel’s review (PANTS092017min_1;
PANTS092017min_2), as well as, the minutes from the April 2017 Meeting (PANTS092017min_3).

Council comments on the Draft Report from the April 2017 Meeting (PANTS092017pcpc) were received and
have been addressed. Industry data submitted to the Council were received by CIR and have been incorporated
into the report as appropriate (PANTS092017data_1; PANTS092017data_2; PANTS092017data_3;
PANTS092017data_4; PANTS092017data_5). Panel edits from the April 2017 Meeting were addressed; the
Abstract and Discussion were added to the report.

The following have been added (highlighted in Tables and | bracketed | in text) to the safety assessment since
the April 2017 Meeting:

1. Wave 2 data from the April 2017 Meeting
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2. Industry data submitted through the Council:
a. Method of Manufacture and Composition for Panthenyl Triacetate
b. Method of Manufacturing and Impurities data for b-Panthenol, bL-Panthenol, and Panthenyl
Ethyl Ether
c. Percutaneous Toxicity data for Panthenyl Ethyl Ether
d. Animal and Human Sensitization data for Panthenol and Panthenyl Ethyl Ether

3. Journal Article Summaries:
a. Dermal Penetration study for D-Panthenol (abstract only)
b. Dermal exposure metabolism data for Panthenol and Panthenyl Ethyl Ether
c. Retrospective study on contact dermatitis for Panthenol

Please consider for discussion the additional data above, and whether or not the N-nitrosation boilerplate
language should be included in the Discussion in regards to the presence of possible residual amines as
impurities for Panthenol. If appropriate, please provide additional language for the Discussion regarding N-
nitrosation.

The Panel should be prepared to formulate a tentative Conclusion, provide the rationale to be described in the
Discussion, and issue a Tentative Report for public comment. Please consider whether or not the data are
sufficient for making a determination of safety for all of the ingredients. If the data are sufficient for all, then a
safe (or safe with qualifications) conclusion should be issued. If the data are not sufficient for some or all of the
ingredients, then that decision should be reflected in the Conclusion.
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SAFETY ASSESSMENT FLOW CHART
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Report History-Panthenol, Pantothenic Acid and Derivatives

February 3, 2017-The Panthenol, Pantothenic Acid and Derivatives Scientific Literature Review was posted online
at www.cir-safety.org for public comment.

April 10-11, 2017-The Panel issued an Insufficient Data Announcement for The Panthenol, Pantothenic Acid and
Derivatives Safety Assessment presented at this meeting.
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Panthenol, Pantothenic Acid, and Derivatives Data Profile for September 11th-12€", 2017. Writer — Laura Scott
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New Data Added to Current Safety Assessment (PANTS092017rep)
Panthenol Y Y X X X X | X X
D-Panthenol Y Y X X X X X X X X X X | X X X X X
DL-Panthenol | Y Y X X X X X X
Pantothenic Y Y X X X
Acid
Panthenyl Y Y X X X
Ethyl Ether
D-Panthenyl N Y X X
Ethyl Ether
DL-Panthenyl | N Y X X X X X X X
Ethyl Ether
Panthenyl N N
Ethyl Ether
Acetate
Panthenyl Y Y X X
Triacetate
D-Panthenyl N Y X X X X
Triacetate
Calcium Y Y X | X | X X X X
Pantothenate
D-Calcium N Y X X X X X
Pantothenate
Sodium N Y X | X X
Pantothenate
D-Sodium N Y X
Pantothenate
Data From 1987 Final Report on the Safety Assessment of Panthenol and Pantothenic Acid (PANTS092017prev_1)
Panthenol Y Y X X X X X X X X X X X
D-Panthenol N Y X X X X X X
DL-Panthenol | N Y X X
Pantothenic N* Y X X X
Acid

X indicates available, relevant studies included in this safety assessment in each applicable category. Blank boxes indicate no available, relevant data were found in the literature
or submitted. *Pantothenic Acid was not reported to be used in cosmetics in the 1987 Final Report on the Safety Assessment of Panthenol and Pantothenic Acid, however it was

reported to be in use in the re-review summary report published in 2006.
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Panthenol, Pantothenic Acid, and Derivatives-Search Strategy Info

Ingredient Cas No. Prev in Info | NTIS | FDA/ | NTP | TOXNET | WHO | ECHA | IUCLID EPA/ | OECD/ | EU | NICNAS | Web
Rev Use | base CFR HPVIS SIDS
*

Panthenol# ’81-13-0 (D-

(also called form); 16485-10-2 **

Pantothenol (DL-form) Yes Yes X - X - X - X - - - X (no data X

and listed)

Dexpanthenol)

Pantothenic 79-83-4 **

Acid# Yes Yes X - X - X X - - - - X (no data X
listed)

Panthenyl 667-83-4 ** (no

Ethyl Ether No Yes X - - - X - - - - - X data X
listed)

Panthenyl 476170-37-3;

Ethyl Ether 119516-54-0 No No X - - - X - - - - - X - X

Acetate

Panthenyl 94089-18-6; ** (no

Triacetate 98133-47-2 No Yes X - - - X - - - - - X data X
listed)

Calcium 137-08-6 ** (no

Pantothenate No Yes X X X X X X - - - - X data X
listed)

Sodium 867-81-2 ** (no

Pantothenate No No X X X - X X X - - - X data X
listed)

PubMed:

#Ingredient was searched from ~2000 to present; ~Not all ingredients had CAS#’s associated with specific stereochemistry; X indicates data were available; -
indicates no relevant data were available; *WwINCI: Online International Cosmetic Ingredient Dictionary and Handbook; **Secondary Notification Conditions
Do Not Apply

9-7-2016 Searched: ((((("Panthenyl Ethyl Ether"[All Fields] OR "667-83-4"[All Fields]) OR (("panthenyl ethyl ether"[Supplementary Concept] OR "panthenyl
ethyl ether"[All Fields]) AND Acetate[All Fields])) OR (Panthenyl[All Fields] AND Triacetate[All Fields])) OR "Calcium Pantothenate"[All Fields]) OR "137-
08-6"[All Fields]) OR "Sodium Pantothenate"[All Fields]
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There were 171 hits and 6 potentially useful that were not found in SciFinder. The other CAS#s not listed in the search fields above were not located by
PubMed.

9-8-2016 Searched: (“Calcium Pantothenate"[All Fields] OR 137-08-6[All Fields]) AND ("metabolism"[Subheading] OR "metabolism"[All Fields] OR
"metabolism"[MeSH Terms] OR "metabolism"[All Fields] OR "metabolic networks and pathways"[MeSH Terms] OR ("metabolic"[All Fields] AND
"networks"[All Fields] AND "pathways"[All Fields]) OR "metabolic networks and pathways"[All Fields]) (33 hits/ 0 useful that were not already found using
other search terms above)

9-8-2016 Searched: (“Calcium Pantothenate"[All Fields] OR 137-08-6[All Fields]) AND ("reproduction”[MeSH Terms] OR "reproduction"[All Fields]) (2 hits/
0 useful that were not already found using other search terms above)

9-8-2016 Searched: (“Calcium Pantothenate"[All Fields] OR 137-08-6[All Fields]) AND carcinogenicity[All Fields] (O hits)
9-8-2016 Searched: ("Calcium Pantothenate"[All Fields] OR 137-08-6[All Fields]) AND irritation[All Fields] (0 hits)
Email alert for potential future articles matching the search terms above was setup (9-7-2016 and 9-8-2016).

10-18-2016 Searched: ((((panthenol[All Fields] OR (“dexpanthenol”[Supplementary Concept] OR "dexpanthenol"[All Fields] OR "pantothenol”[All Fields]))
OR 81-13-0[All Fields]) OR ("pantothenic acid"[MeSH Terms] OR ("pantothenic"[All Fields] AND "acid"[All Fields]) OR "pantothenic acid"[All Fields])) OR
79-83-4[All Fields]) AND (“"toxicity"[Subheading] OR "toxicity"[All Fields]) (72 hits/ 3 potentially useful)- Email alert for potential future articles matching the
search terms above was setup

10-18-2016 Searched: ((((panthenol[All Fields] OR ("dexpanthenol”[Supplementary Concept] OR "dexpanthenol"[All Fields] OR "pantothenol"[All Fields]))
OR 81-13-0[All Fields]) OR ("pantothenic acid"[MeSH Terms] OR ("pantothenic"[All Fields] AND "acid"[All Fields]) OR "pantothenic acid"[All Fields])) OR
79-83-4[All Fields]) AND ("skin"[MeSH Terms] OR "skin"[All Fields]) (106 hits/ 14 potentially useful)- Email alert for potential future articles matching the
search terms above was setup

10-19-2016 Searched: ((((panthenol[All Fields] OR (“dexpanthenol*[Supplementary Concept] OR "dexpanthenol”[All Fields] OR "pantothenol"[All Fields]))
OR 81-13-0[All Fields]) OR ("pantothenic acid"[MeSH Terms] OR ("pantothenic"[All Fields] AND "acid"[All Fields]) OR "pantothenic acid"[All Fields])) OR
79-83-4[All Fields]) AND carcinogenicity[All Fields] (0 hits)

10-19-2016 Searched: ((((panthenol[All Fields] OR ("dexpanthenol”[Supplementary Concept] OR "dexpanthenol"[All Fields] OR "pantothenol"[All Fields]))
OR 81-13-0[All Fields]) OR ("pantothenic acid"[MeSH Terms] OR ("pantothenic"[All Fields] AND "acid"[All Fields]) OR "pantothenic acid"[All Fields])) OR
79-83-4[All Fields]) AND (“reproduction"[MeSH Terms] OR "reproduction"[All Fields]) (17 hits/2 potentially useful)- Email alert for potential future articles
matching the search terms above was setup
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10-19-2016 Searched: ((((panthenol[All Fields] OR (“dexpanthenol”[Supplementary Concept] OR "dexpanthenol"[All Fields] OR "pantothenol"[All Fields]))
OR 81-13-0[All Fields]) OR ("pantothenic acid"[MeSH Terms] OR (*"pantothenic"[All Fields] AND "acid"[All Fields]) OR "pantothenic acid"[All Fields])) OR
79-83-4[All Fields]) AND ("metabolism"[Subheading] OR "metabolism"[All Fields] OR "metabolism"[MeSH Terms] OR "metabolism"[All Fields] OR
"metabolic networks and pathways"[MeSH Terms] OR ("metabolic"[All Fields] AND "networks"[All Fields] AND "pathways"[All Fields]) OR "metabolic
networks and pathways"[All Fields]) AND ("2000/01/01"[PDAT] : "2016/12/31"[PDAT]) (389 hits/1 potentially useful)- Email alert for potential future articles
matching the search terms above was setup

SciFinder:

9-6-2016 Searched: CAS# 667-83-4 (10 hits/ 1 potentially useful); Panthenyl Ethyl Ether (1 potentially useful hit, but it was also found searching for 667-83-4);
CAS# 476170-37-3 (0 hits); CAS# 119516-54-0 (0 hits); Panthenyl Ethyl Ether Acetate (0 hits); CAS# 94089-18-6 (5 hits/ ~4 potentially useful); CAS# 98133-
47-2 (0 hits); Panthenyl Triacetate (6 hits/ 6 potentially useful, but 3 of these 6 were also found searching for 94089-18-6).

9-7-2016 Searched: CAS# 137-08-6 > 1000 hits so filters were added to search term as follows: CAS# 137-08-6 and skin (32 hits), CAS# 137-08-6 and toxicity
(65 hits), Calcium Pantothenate >900 hits so qualifier was added to search term as follows: Calcium Pantothenate and toxicity (78 hits). The hits from all 3 of
these searches with qualifiers were combined to eliminate duplicate hits (total of 100 hits after duplicates removed/ ~14 potentially useful).

9-7-2016 Searched: CAS# 867-81-2 (84 hits); Sodium Pantothenate (97 hits). The hits from these two searches were combined for a total of 97 hits/ ~8
potentially useful.

All of the above SciFinder hits were combined into one group for a total of ~29 potentially relevant hits (after duplicates were removed).

9-8-2016 Searched: Calcium Pantothenate and Reproduction (40 hits/ 1 potentially useful); Calcium Pantothenate Metabolism (73 hits/ ~7 potentially useful);
Calcium Pantothenate and Irritation (3 hits/ 3 useful, but were found already using other search terms above); Calcium Pantothenate and Carcinogenicity (14
hits/ 1 potentially useful, but it was found already using other search terms above)

“Keep Me Posted” (started 9-6-2016, 9-7-2016, and 9-8-2016) was only setup for the ingredients above that had hits; the ingredients with no SciFinder hits could
not be setup for “Keep Me Posted”.

10-11-2016 Searched: Panthenol and 81-13-0 and 16485-10-2 from 2000 to present (247 hits/28 potentially useful); “Keep Me Posted” was started 10-11-2016
using the search criteria used for Panthenol

10-18-2016 Searched: Pantothenic Acid and 79-83-4 from 2000 to present (82 hits/13 potentially useful); “Keep Me Posted” was started 10-18-2016 using the
search criteria for Pantothenic Acid
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ECHA

9-12-2016 Searched: 667-83-4 and 1 hit appeared for “(+)-N-(3-ethoxypropyl)-2,4-dihydroxy-3,3-dimethylbutyramide” (another name for Panthenyl Ethyl
Ether) https://echa.europa.eu/substance-information/-/substanceinfo/100.010.519

This ingredient is pre-registered on the ECHA website, but no registration dossier exists. The information that was available indicates that no hazards have been
classified for this ingredient.

9-12-2016 Searched: 94089-18-6 and 1 hit appeared for “4-[(3-acetoxypropyl)amino]-2,2-dimethyl-4-oxobutane-1,3-diyl diacetate” (another name for Panthenyl
Triacetate) https://echa.europa.eu/substance-information/-/substanceinfo/100.092.792

This ingredient is pre-registered on the ECHA website, but no registration dossier exists. The information that was available indicates that no hazards have been
classified for this ingredient.

9-12-2016 Searched: 137-08-6 and 1 hit appeared for Calcium pantothenate, D-form https://echa.europa.eu/substance-information/-/substanceinfo/100.004.799

This ingredient is pre-registered on the ECHA website, but no registration dossier exists. The information that was available indicates that no hazards have been
classified for this ingredient.

9-12-2016 Searched: 867-81-2 and 1 hit appeared for Sodium D-pantothenate https://echa.europa.eu/substance-information/-/substanceinfo/100.011.608

This ingredient is pre-registered on the ECHA website, but no registration dossier exists. The information that was available indicates that “According to the
classification provided by companies to ECHA in CLP notifications this substance causes serious eye irritation, causes skin irritation and may cause respiratory
irritation.”

10-20-2016 Searched: panthenol and 2 hits appeared for Panthenol, DL-form https://echa.europa.eu/registration-dossier/-/registered-dossier/12624 and
Dexpanthenol https://echa.europa.eu/registration-dossier/-/registered-dossier/14227 ; a registration dossier does exist

10-20-2016 Searched: pantothenic acid and 1 hit appeared for D-Pantothenic Acid https://echa.europa.eu/substance-information/-/substanceinfo/100.001.118

This ingredient is pre-registered on ECHA website, but no registration dossier exists. The information that was available indicates that no hazards have been
classified for this ingredient.

EDA

9-13-2016 Searched: Caclium Pantothenate and Sodium Pantothenate at http://www.fda.gov/ and www.ecfr.gov resulting in the hits below.
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21CFR172.330 (Calcium Pantothenate, Pantothenic Acid): Part 172-Food Additives Permitted For Direct Addition To Food For Human
Consumption; Subpart D-Special Dietary and Nutritional Additives; Section 172.330 Calcium pantothenate, calcium chloride double salt. The
food additive calcium chloride double salt of calcium pantothenate may be safely used in foods for special dietary uses in accordance with good
manufacturing practice and under the following prescribed conditions: (a) The food additive is of the d (dextrorotatory) or the dlI (racemic) form.
(b) To assure safe use of the additive, the label and labeling of the food additive container, or that of any intermediate premixes prepared
therefrom, shall bear, in addition to the other information required by the Act, the following: (1) The name of the additive “calcium chloride
double salt of d- calcium pantothenate” or “calcium chloride double salt of dI- calcium pantothenate”, whichever is appropriate. (2) A statement of
the appropriate concentration of the additive, expressed as pantothenic acid.

21CFR184.1212 (Calcium Pantothenate): Part 184-Direct Food Substances Affirmed As Generally Recognized As Safe; Subpart B-Listing of
Specific Substances Affirmed as GRAS; Section 184.1212 Caclium pantothenate. (a) Calcium pantothenate ((CsHsNOs).Ca, CAS Reg. No. of the D-
isomer, 137-08-6) is a salt of pantothenic acid, one of the vitamins of the B complex. Only the D-isomer of pantothenic acid has vitamin activity, although both
the D-isomer and the DL-racemic mixture of calcium pantothenate are used in food. Commercial calcium pantothenate is prepared synthetically from
isobutyraldehyde and formaldehyde via 1,1-dimethyl-2-hydroxy-propionaldehyde and pantolactone. (b) Calcium pantothenate meets the specifications of the
Food Chemicals Codex, 3d Ed. (1981), p. 56, which is incorporated by reference. Copies are available from the National Academy Press, 2101 Constitution Ave.
NW., Washington, DC 20418, or available for inspection at the National Archives and Records Administration (NARA). For information on the availability of
this material at NARA, call 202-741-6030, or go to:http://www.archives.gov/federal_register/code_of federal regulations/ibr_locations.html. (c) In accordance
with §184.1(b)(1), the ingredient is used in food with no limitation other than current good manufacturing practice. The affirmation of this ingredient as generally
recognized as safe (GRAS) as a direct human food ingredient is based upon the following current good manufacturing practice conditions of use: (1) The
ingredient is used as a nutrient supplement as defined in §170.3(0)(20) of this chapter. (2) The ingredient is used in foods at levels not to exceed current good
manufacturing practice. Calcium pantothenate may be used in infant formula in accordance with section 412(g) of the Federal Food, Drug, and Cosmetic Act (the
act) or with regulations promulgated under section 412(a)(2) of the Act. (d) Prior sanctions for this ingredient different from the uses established in this section
do not exist or have been waived.

21CFR310.545 (Calcium Pantothenate): Part 310-New Drugs; Subchapter D-Drugs for Human Use; Subpart E-Requirements for Specific New
Drugs or Devices; (a) A number of active ingredients have been present in OTC drug products for various uses, as described below. However,
based on evidence currently available, there are inadequate data to establish general recognition of the safety and effectiveness of these ingredients
for the specified use: ...(12) Laxative drug products-(iv)(A) Stimulant laxatives-Approved as of May 7, 1991. Calcium pantothenate; (20) Weight
control drug products. Calcium pantothenate. (24) Orally administered menstrual drug products-(i) Approved as of November 10, 1993. Calcium
pantothenate.

21CFR582.5212 (Calcium Pantothenate): Chapter 1; Subchapter E-Animal Drugs, Feeds, and Related Products; Part 582-Substances Gernerally
Recognized as Safe; Subpart F-Nutrient and/or Dietary Supplements; (a) Product. Calcium pantothenate. (b) Conditions of use. This substance is
generally recognized as safe when used in accordance with good manufacturing or feeding practice.
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21CFR582.5772 (Sodium Pantothenate): Chapter 1; Subchapter E-Animal Drugs, Feeds, and Related Products; Part 582-Substances Generally
Recognized as Safe; Subpart F-Nutrient and/or Dietary Supplements; (a) Product. (b) Conditions of use. This substance is generally recognized as
safe when used in accordance with good manufacturing or feeding practice.

10-26-2016 Searched: “Panthenol” at www.ecfr.gov, resulting in the hits below.

21CFR330.12 (Panthenol): Chapter 1, Subchapter D, Part 330, Subpart B-Administrative Procedures Part 330.12 “Status of over-the-counter
(OTC) drugs previously reviewed under the Drug Efficacy Study (DESI)”; (b) On and after April 20, 1972, a number of notices were published in
the Federal Register concerning previously unpublished OTC drug reviewed by the National Academy of Sciences-National Research Council
Drug Efficacy Study Group. Only the evaluations and comments of the panels were published, with no conclusions of the Commissioner of Food
and Drugs. Those publications were for the purpose of giving interested persons the benefit of the Academy’s opinions. For those products, and
also for OTC drug products previously published with the Commissioner’s conclusions (except for the products listed in paragraphs (b) (1) and (2)
of this section, all requests for data, revised labeling, requests for new drug applications, abbreviated new drug applications, updating supplements,
data to support less than effective claims, if any, etc., are deferred, and such OTC drug products are instead subject to the OTC drug review in their
appropriate classes pursuant to the procedures established in this subpart. (2) Deferral of requirements is not appropriate when an announcement
has been published and has been followed by a final order classifying a drug either as lacking substantial evidence of effectiveness or as not shown
to be safe. These products will be removed from the market, if they have not already been removed. Regulatory action will also be undertaken
against identical, similar and related products (21CFR310.6). Deferral of requirements is not appropriate for the following (the referenced
document may also pertain to prescription drugs); (xiv) Those parts of the publication entitled “Certain Mouthwash and Gargle Preparations”
(DESI 2855) pertaining to Tyrolaris Mouthwash, containing tyrothricin, panthenol, and alcohol, for which an order revoking provision for
certification was published in the Federal Register of February 2, 1967 (32 FR 1172) prior to the drug efficacy study implementation.

21CFR310.545 (Panthenol, Dexpanthenol, Pantothenic Acid): Chapter 1, Subchapter D, Part 310, Subpart E-Requirements for Specific New
Drugs or Devices Part 310.545 “Drug products containing certain active ingredients offered over-the-counter (OTC) for certain uses”; (a) A
number of active ingredients have been present in OTC drug products for various uses, as described below. However, based on evidence currently
available, there are inadequate data to establish general recognition of the safety and effectiveness of these ingredients for the specified uses: (10)
External analgesic drug products-(vi) Insect bite and sting drug products...Panthenol (vii) Poison ivy, poison oak, and poison sumac drug
products...Dexpanthenol, Panthenol; (18) Skin protectant drug products (vi) Poison ivy, poison oak, and poison sumac drug products-(A)
Ingredients-Approved as of November 10, 1993...Panthenol; (20) Weight control drug products...Pantothenic Acid

21CFR310.527 (Dexpanthenol): Chapter 1, Subchapter D, Part 310, Subpart E-Requirements for Specific New Drugs or Devices Part 310.527
“Drug products containing active ingredients offered over-the-counter (OTC) for external use as hair growers or for hair loss prevention.”; (a)
Amino acids, aminobenzoic acid, ascorbic acid, benzoic acid, biotin and all other B-vitamins, dexpanthenol, estradiol and other topical


http://www.ecfr.gov/
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hormones...have been marketed as ingredients in OTC drug products for external use as hair growers or for hair loss prevention. There is a lack
of adequate data to establish general recognition of the safety and effectiveness of these or any other ingredients intended for OTC external use as
a hair grower or for hair loss prevention. Based on evidence currently available, all labeling claims for OTC hair grower and hair loss prevention
drug products for external use are either false, misleading, or unsupported by scientific data. Therefore, any OTC drug product for external use
containing an ingredient offered for use as a hair grower or for hair loss prevention cannot be considered generally recognized as safe and effective
for its intended use.

10-27-2016 Searched “Pantothenyl Alcohol” at www.ecfr.gov, resulting in the hits below.

21CFR582.5580 (D-Pantothenyl alcohol): Chapter 1, Subchapter E-Animal Drugs, Feeds, and Related Products, Part 582-Substances Generally
Recognized as Safe, Subpart F-Nutrients and/or Dietary Supplements Part 582.5580 “D-Pantothenyl alcohol.”; Conditions of use. This substance
is generally recognized as safe when used in accordance with good manufacturing or feeding practice.

21CFR172.480 (Pantothenyl Alcohol): Chapter 1, Subchapter B, Part 172, Subpart E-Anticaking Agents Part 172.480 “Silicon dioxide.”; The
food additive silicon dioxide may be safely used in food in accordance with the following conditions: (d) It is used or intended for use as an
adsorbent for dl-a-tocopheryl acetate and pantothenyl alcohol in tableted foods for special dietary use, in an amount not greater than that required
to accomplish the intended physical or technical effect.

10-27-2016 Searched “Pantothenic Acid” at www.ecfr.gov. There are numerous CFR citations for Pantothenic Acid (http://www.ecfr.gov/cgi-
bin/searchECFR?0b=r&idno=&gl=pantothenic+acid&r=&SID=15e6d735a2dfe04fdeead8853c0846af&mc=true). They are mentioned briefly
below and summarized in a Table in the Safety Assessment.

21CFR172.335 (D-Pantothenamide, as a food additive source of Pantothenic Acid)
21CFR104.47 (Pantothenic Acid, minimum levels in frozen *“heat and serve” dinner)
21CFR107.100 (Pantothenic Acid, nutrient specifications in infant formulas)
21CFR104.20 (Pantothenic Acid, nutritional requirements in foods)

21CFR107.10 (Pantothenic Acid, nutrient information, labeling of infant formulas)
21CFR101.36 (Pantothenic Acid, nutritional labeling of dietary supplements)
21CFR101.9 (Pantothenic Acid, nutrition labeling of food)

9CFR317.309 (Pantothenic Acid, nutrition label content): Part 317-Labeling, Marking Devices, and Containers
9CFR381.409 (Pantothenic Acid, nutrition label content): Part 381-Poultry Products Inspection Regulations


http://www.ecfr.gov/
http://www.ecfr.gov/
http://www.ecfr.gov/cgi-bin/searchECFR?ob=r&idno=&q1=pantothenic+acid&r=&SID=15e6d735a2dfe04fdeead8853c0846af&mc=true
http://www.ecfr.gov/cgi-bin/searchECFR?ob=r&idno=&q1=pantothenic+acid&r=&SID=15e6d735a2dfe04fdeead8853c0846af&mc=true
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WEBSITES

9-12-2016 Searched: “Panthenyl Ethyl Ether”, “Panthenyl Ethyl Ether Acetate”, “Panthenyl Triacetate”, “Calcium Pantothenate”, “Sodium Pantothenate” and
there were no restrictions placed on any of the 5 ingredients by the European Union (COSING; http://ec.europa.eu/growth/tools-databases/cosing/); On 11-8-
2016 “Panthenol” and “Pantothenic Acid” were searched in the COSING database and found to have no restrictions from the European Union.

9-12-2016 Searched using ingredient names and CAS#s above on IARC website; no relevant information for the ingredients was found.

9-13-2016 Searched: CAS#s and names above on the IFRA website at http://www.ifraorg.org/en-us/standards-library and on the FEMA website
at http://www.femaflavor.org/search/apachesolr_search; No data for the ingredients was found.

9-13-2016 Searched for ingredients by CAS# and names above at http://www.accessdata.fda.gov/scripts/cder/iig/; there were no uses as inactive ingredients in
FDA approved drugs

9-14-2016 Searched for ingredients by CAS# and names above at https://java.epa.gov/oppt _chemical_search and https://java.epa.gov/chemview; there were no
relevant hits.

9-19-2016 Searched for ingredient by CAS# and names above at http://dailymed.nlm.nih.gov/dailymed/ ; Calcium Pantothenate appears on prescription
medication labels for numerous multi-vitamins as a source for vitamin B5 and in homeopathic products to treat fibromyalgia that have not been evaluated by
FDA for safety and efficacy

9-20-2016 Searched for ingredient by CAS# and names above at https://pubchem.ncbi.nlm.nih.gov/ ; information was available for Panthenyl Ethyl Ether,
Panthenyl Ethyl Ether Acetate, Panthenyl Triacetate, Calcium Pantothenate, and Sodium Pantothenate

10-24-2016 Searched for Panthenol and Pantothenic Acid, but found no relevant results for cosmetic use on the following websites:

http://www.ifraorg.org/en-us/standards-library/#.WA5Xf-ArKUn

http://www.fao.org/food/food-safety-quality/scientific-advice/jecfa/jecfa-additives/en/

http://monographs.iarc.fr/

https://www.femaflavor.org/

http://www.rifm.org/rifm-science-database.php#.WA5cue Ar KUk

10-24-2016 Searched for Panthenol and Pantothenic Acid at http://www.usp.org/food-ingredients and found Safety Data Sheets for Panthenol (and
Dexpanthenol)



http://ec.europa.eu/growth/tools-databases/cosing/
http://www.ifraorg.org/en-us/standards-library
http://www.femaflavor.org/search/apachesolr_search
http://www.accessdata.fda.gov/scripts/cder/iig/
https://java.epa.gov/oppt_chemical_search
https://java.epa.gov/chemview
http://dailymed.nlm.nih.gov/dailymed/
https://pubchem.ncbi.nlm.nih.gov/
http://www.ifraorg.org/en-us/standards-library/#.WA5Xf-ArKUn
http://www.fao.org/food/food-safety-quality/scientific-advice/jecfa/jecfa-additives/en/
http://monographs.iarc.fr/
https://www.femaflavor.org/
http://www.rifm.org/rifm-science-database.php#.WA5cueArKUk
http://www.usp.org/food-ingredients
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10-24-2016 Searched Panthenol and Pantothenic Acid (at COSING; http://ec.europa.eu/growth/tools-databases/cosing/) and there were no restrictions placed on
either ingredient by the European Union

10-24-2016 Searched Panthenol and Pantothenic Acid (at https:/pubchem.ncbi.nIm.nih.gov) and there was some potentially useful toxicity data

10-27-2016 Searched for Panthenol, Pantothenol, Pantothenyl Alcohol, Dexpanthenol, and Pantothenic Acid at http://www.accessdata.fda.gov/scripts/cder/iig/;
there were no uses as inactive ingredients in FDA approved drugs



http://ec.europa.eu/growth/tools-databases/cosing/
https://pubchem.ncbi.nlm.nih.gov/
http://www.accessdata.fda.gov/scripts/cder/iig/
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the report. She stated that the Bergfeld team was recommending a conclusion of
safe with a limit of 2 percent in products applied to the skin or used in the
eye area due to limited testing above 2 percent and notable ocular irritation.

Dr. Hoffmann noted that Diisopropanolamine and Triisopropanolamine can be
easily nitrosated to N-nitrosobis (2-hydroxypropyl)amine, a powerful carcinogen
in mice, rats, hamsters, rabbits, and guinea pigs. Therefore, it was
recommended that the nitrosating agent qualifier be included in the conclusion.

Dr. McEwen suggested using the terminology "rinse-of f" to signify brief,
discontinuous use of a product (in this case permanent hair waves). However, it
was noted the Panel had previously used this term only in reference to shampoos,
while the highest concentration use (> 5 to 10 percent) of the isopropanolamines
was in permanent hair waves, which remain on the head and hair for 20 to 30
minutes before being rinsed off.

There was also some discussion as to the actual concentration of free
isopropanolamine in a product. Mr. Eiermann indicated that most of the
isopropanolamine reacts in formulation, leaving very little free
isopropanolamine. He stated that any concentration greater than 1 percent would
not be free isopropanolamine.

Dr. McEwen noted that the 2 percent concentration (upon which the Panel was
setting its limit) was the pure ingredient tested under occlusive patch test
conditions, and not a test of product use.

Dr. Bergfeld then recommended a conclusion of safe as used in cosmetics with
the inclusion of the qualifier "not to be used in products containing
N-nitrosating agents". She also requested that the discussion point out that
these compounds had only been tested at concentrations up to 2 percent and that
higher concentrations could pose possible problems. '

Dr. Schroeter requested that the summary of the report be corrected to say
that a small degree of allergic contact dermatitis was observed.

This report was then unanimously approved with the conclusion as proposed.

The Tentative Final Report will shortly be announced for a 90-day public
comment period.

Panthenol

Dr. Schroeter reported that the data informally requested had been supplied
and that his team now considered the document to be adequate. His team's

i
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questions and considerations were noted in the discussion which he read to the
Panel. These included 1) clinical testing at low concentrations only; however,
no significant irritation or sensitization were indicated in product formulation
testing and no case reports were recorded, and 2) a recognition that no
mutagenicity or carcinogenicity data were available; however, because of the
nature of these compounds (vitamin and reduced form of vitamin), the high
requirement for normal metabolism, and their Tow concentration use in cosmetics,
the normal requirement would far exceed the amount absorbed and precludes the
likelihood of genotoxicity. Dr. Schroeter then recommended a standard
conclusion of safe as used in cosmetics.

Dr. Bergfeld commented on the fact that the clinical testing was conducted
with concentrations of 0.1 to 0.5 percent while the FDA data showed
concentrations of use up to 5 percent. Dr. Schroeter responded that this had
been addressed in the discussion.

Dr. Bergfeld also commented that the new data received, with one exception,
were redundant and did not need to be included in the document. This exception
was the paragraph marked for insertion on page 22 and titled "Skin Irritation".
She requested that the title be changed to "Comedogenicity" and the paragraph
included in the report.

Dr. Hoffmann dissented with the opinion that mutagenicity and
carcinogenicity data were not needed. .Hé stated that the Panel had never before
approved an ingredient without these data. He also noted that they were dealing
with the alcohol (Panthenol) rather than the vitamin (Pantothenic acid). He
also questioned the statement in the discussion regarding "poor cutaneous
absorption”.

Dr. Berndt stated that their team had not ignored the fact that no
genotoxicity data were available. They had considered the impurity data and the
fact that it's a vitamin and had assessed the data available; they did not feel
pressured to request mutagenicity data.

It was noted that Panthenol was a reduced form of the vitamin and that this
was stated in the text. Many groups had looked at both the acid and the alcohol.

Dr. Hoffmann agreed that they were dealing with a natural product and
therefore he was more inclined to let the report pass; however, he still felt
that a technical product (starting with a lactone) was under consideration and
that mutagenicity data should be requested.

2.0 -
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It was agreed that the last paragraph of the discussion should be revised to
more c1ear1y-ref1ect the data.

There was some discussion as to whether the Panel has a checklist of data
required, regardless of the ingredient. The general consensus was that the
Panel did not have a checklist.

Dr. Schroeter recommended a standard conclusion of "safe as used in
cosmetics". This motion was passed with a tally of four in favor and two
opposed (Drs. Hoffmann and Bergfeld).

The Tentative Final Report will shortly be announced for a 90-day public
comment period.

Dr. McEwen requested a moment to introduce Dr. Richard Bednarz, CTFA's new
Vice President-Science. He had taken the position vacated by Dr. Norman Estrin.

2,3-Naphthalenediol

Dr. Bergfeld reported on the status of this report. At the team meeting in
January, her team had concluded that this report was insufficient with respect
to dermal irritation in animals, photosensitization in animals, 90-day
subchronic dermal study in animals, and impurity data. Industry had
subsequently responded and agreed to conduct the necessary tests; however they
had proposed to do an in vitro phototoxicity test. Dr. Bergfeld stated that her
" team did not have the expertise to judge this test. She indicated this was a
new procedure and was not well established, therefore her team was requesting
the opinion of the Schroeter team.

Dr. Shank said that he had no experience with this particular test and that
he could comment only as a toxicologist. He stated that this test is where the
Ames test was sometime ago in that not enough compounds have been tested
comparatively to establish the validity of the test. He noted that the test
also did not compensate for differences between the metabolism of a microbial
system and that of humans. He concluded that it would be a Tittle premature to
accept this test now, although he would like to encourage in vitro testing.

There followed a general discussion of the validity and acceptability of
this in vitro test. The consensus was that in vitro testing should be
encouraged, but as this test was still in the early stages of development, it
could not be accepted in place of standard testing. The possibilty of asking
for the in vitro test in addition to the UV spectrum was mentioned.

= 10 =
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December 2%9-3% 2004-Minutes from 93" Meeting of the Expert Panel
Panthenol and Pantothenic Acid

Dr. Marks stated that a CIR Final Report with the following conclusion was published in 1987: Based on the

available data, Panthenol and Pantothenic Acid are safe as presently used in cosmetics.

Dr. Marks said that after reviewing case studies in the new data, his Team had expressed concern over
sensitization reactions to Panthenol and Pantothenic Acid. However, he noted that his Team concluded that these
chemicals are rare sensitizers based on the published literature and his experience as a dermatologist. Dr. Marks
noted that this determination was made in spite of the human RIPT data on products containing 0.5% Panthenol in
the published CIR Final Report. He acknowledged that his Team had also considered that this test concentration of
Panthenol (0.5%) is lower than the current maximum use concentration (6%) that is reported in the re-review

document.

Dr. Marks added that after reviewing the available new data, his Team concluded that the CIR Final Report

on Panthenol and Pantothenic Acid should not be reopened.

Dr. Belsito said that the absence of clinical reports of irritation and sensitization, particularly, given the
increased use frequency of Panthenol since the Final Report was published, adds a level of comfort that skin

sensitization data on Panthenol at concentrations greater than 0.5% are not needed.

Dr. Bergfeld noted that the comments made by Drs. Belsito and Marks will be incorporated into the

discussion section of the Annual Review.

The Panel unanimously concluded that the Final Report on Panthenol and Pantothenic Acid should not be

reopened.
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APRIL 2017 PANEL MEETING MINUTES
PANTHENOL, PANTOTHENIC ACID, AND DERIVATIVES (Day 1)
DR. MARKS’ TEAM

DR. MARKS: Okay. Let me see. Next one.
Panthenol. Pantothenic Acid and derivatives. Roy,
you"re up again and Pantothenic Acid i1s Vitamin
B5. Let me go pull that up. So this is a draft
report. It"s billed as the first review, but
that"s not exactly true. There"s seven ingredients
and Panthenol and Pantothenic Acid had a safe
conclusion 1n 1987 and re-affirmed in 2004. So,
Tom, Ron, and Ron, do you like these seven
ingredients?

DR. SHANK: Yes

DR. MARKS: Okay. Needs? What needs do we
have?

DR. SHANK: I don"t have any toxicology
needs.

DR. SLAGA: Same here. 1 think we have
sufficient data to support it.

DR. MARKS: Yeah. 1"m probably going to
raise old history here. 1 thought we needed
sensitization data on panthenol. And the reason
was 5%. That"s what i1t"s being used now, 5%. There

are over 7,000 uses, so lots of uses. The original
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report was only tested at 0.5%. So 1"m not sure
how we got a safety for 5% on sensitization. |
don*t know how that gap, when I read the original
report I wasn"t convinced that we could go ten
times greater and say It doesn"t sensitize. The
wave two data we received had a 5% open
epicutaneous test on guinea pigs. And It was a
weak sensitizer but, so It said It was a
sensitizer in that but I didn®"t think an open
epicutaneous test was adequate. So | actually
woulld propose and insufficient data announcement.
And there®s gotta be some sensitization test with
5% panthenol. But, that was my take on that one.
And the only other thing is I had, this is in
terms of the final conclusion, but to clarify the
multiple panthenols and the VCRP data using
concentration data. But at any rate.

DR. SHANK: 1t"s for panthenol, you“re
saying?

DR. MARKS: Yeah. Panthenols.

DR. SHANK: Because on page 33, clinical
studies

DR. MARKS: 33

DR. SHANK: Human subjects in a
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dermatitis clinic. Patch tested. 50%.

DR. MARKS: Yeah. And the problem with
that, that only detects sensitization, it doesn"t
detect the potential. That"s why 1°d like to see
an HRIPT or a guinea pig max.

DR. SHANK: Okay.

DR. HILL: I have a long list.

DR. MARKS: Okay. It"s a long list of
needs?

DR. HILL: Yes

DR. MARKS: So 1"m gonna second maybe an
insufficient data announcement. We"ll see how Don
responds to the sensitivity need, even though it
was approved before. Okay. Your needs?

DR. HILL: Pantothenic Acid method of
manufacture. What we have listed seems highly
unlikely to be a commercial production procedure.
There®s a reference iIn tox-net source. So I
wondered if we could pull out primary information,
determine if i1t"s actually relevant to commercial
production. Seems to me this probably comes from
biological sources of some sort. But I"m not sure.
Let"s see.

DR. MARKS: So that was for Pantothenic
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Acid. Ron Shank? Tom? Were you concerned with
method of manufacture for Vitamin B5?

DR. HILL: That doesn®t affect my
assessment of safety actually iIn this case. | just
think we should have it.

DR. MARKS: Okay. So that won"t change
the conclusion?

DR. HILL: Not on that one. Not on that
one.

DR. MARKS: Okay. So I"m not sure I,
maybe you can comment some more. That to me, is
sort of editorial.

DR. HILL: That probably is an editorial
request. So I don*t know iIf that"s a need or not
actually. The point i1s, having a method of
manufacture i1s what else might show up as
impurities In your product. That®"s the whole point
of the method of manufacture. ITf 1t"s biological
sources, then that®"s something we should know, for
multiple reasons. On the D- Panthenol, we"ve got
purities, but do we have an antimeric, another
words, chiral purity? That"s actually important to
know. Let"s see, similarly when the purity is

cited for D- Pantothenate, does the purity
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indicated indicate, or include chiral purity or
just chemical purity? Let"s see. So, my bigger
concerns actually relate to these panthenol ethyl
ether, which is up to 2% in foundations. So that"s
a leave-on that would presumably we used
regularly. What information do we have on the
ethyl ether as far as dermal penetrability and
chronic tox? Especially dermal. We know that
there®s activity there because page of the, page
31, there"s some information about affects on skin
healing at 3% concentration. So that induces a
cell-proliferative routine which is, I mean, skin
healing. We don®"t have method of manufacture at
all for the diethyl ether. Or impurities info,
unless 1t"s other there somewhere in an original
paper. And, okay, on the search strategy, this is
not a need, we"re getting D and DL. Are we getting
D, the DL, which is the racemic mixture, or
scelemic mixture as 1t might be, and any work that
might have been done with the L on every single
one of these compounds. And, let"s see. 1 also
noted that N,3-athoxyl propyl 2,4-dihydroxy

3,3- dimethyl butherimide, which is an ECHA study.

How do we say that one? ECHA. What do most people
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say? ECHA?

DR. JONAS: ECHA

DR. HILL: ECHA. All right. Which is an
ECHA study. Specifically D. So you can"t read
across the information from D to DL. You can
inform, but i1t"s not the same. Okay, this iIs just
editorial there. Okay. This might be it. Oh, do we
need the nitrosamines boilerplate due to the
possible presence of residual amenes [amines]?
I"ve got PDF pages 24 to 25. So what was that?
Pages 24 to 25. Oh, okay. Top of page 25. It talks
about three amino propyonic acid as a 0.5%
impurity. That"s pretty low. In decalcium [D-
Calcium] pantothenate.

DR. MARKS: Ron, I1*m probably going to
ask you to summarize these tomorrow as far as
which ones you think are critical needs. If we end
up doing an insufficient data announcement. |
think 1t"s going to be important. And I*11 ask you
to summarize it tomorrow. The ones you really feel
need to be included In the announcement.

DR. HILL: 1 think 1 wouldn"t raise, I
mean chiral i1dentity, whenever you®"re using data

to do a toxicological study, if you do a study
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with a racemate, so we"ve got a mixture of D and
DL, except for the occasional pathological thing,
where we"ve got two different anetemers
[enantiomers] doing sort of opposite things, then
usually we can talk about that one, and antemer is
an impurity. But if you do something up to 5% with
the racemate, then you®ve only got 2.5% of the
active. So that"s always something to keep iIn
mind. And also that we can read across a study
from DL to inform D or L, but you can®t use a
study from D to inform DL. You"re not getting the
right piece of information. So that"s just
something. There are a number of places In here
where we don®"t have stereochemistry specified. IT
iIt"s an older study it might not even be known.
But 1n this day and age, when we®"ve got an
ingredient, at least, when i1t says purity, and
we"re saying it"s D this, or L that, what about
chiral purity? Because if it"s 99% chemically
pure, but it"s only 70% chiral purity, we need to
know that at least.

MS. SCOTT: It wasn"t always specified.

DR. HILL: I know. I"m sure that"s true.

DR. MARKS: So that kind of, for me, goes
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back to Table 3, page 41. Where i1t"s the same as
the previous ingredient we talked about. We had,
in that current frequency and concentration of
use, we have Panthenol

DR. HILL: They are small

DR. MARKS: [listed twice at the top with
numbers and concentration. And then we have the D
form and then we have the DL form. But when we
list the ingredients, we only list one. Panthenol.
So, do we, for me, again, 1 find it hard to say,
okay, there®s only one ingredient, but then we"ve
got a use table of four ingredients.

MS. SCOTT: In the VCRP they are reported
separately, so that"s why they"re here.

DR. HILL: I don"t understand the top,
the first one and the second one at the top left.
The first one is not starred, the second one has
the double stars, and then we have Panthenol D. 1
certainly know that one. So it appears three
times. Why is that?

MS. SCOTT: So Panthenol on the left at
the top is from the two previous reports.

DR. HILL: Okay.

MS. SCOTT: And I don®t know exactly how



Distributed for Comment Only -- Do Not Cite or Quote

iIt"s listed other than Panthenol.

DR. HILL: Okay.

MS. SCOTT: And then the second Panthenol
with two the stars, from 2017, was listed as D
Panthenol and as DL Panthenol in the VCRP. And
often times iIn the sources i1t"s listed various
combinations of those. So that"s why iIn the report
you might see it not ideally the way i1t could be
helpful, but it"s listed in different ways.

DR. HILL: Yeah, again, 1t we didn®t know
that this has vitamin activity, and that"s why 1™m
raising the questions about the ethyl ether.
Because for the ethyl ether, and definitely also
for the triacetate, we"ve got cell penetrability
and quite a bit of it. As compared to Panthenol
itself even. And definitely as compared to
Pantothenic Acid. But, again, then
stereochemistry comes into play as an issue. And
you will not always have that information. And
that"s definitely true for older studies. And I™m
partly saying this because | know there are
dictionary people listening. So I"m putting it on
the record for that. Because in the future that"s

an issue that has to be, there"s a lot of places



Distributed for Comment Only -- Do Not Cite or Quote

in the dictionary we don"t have a specification
for historical reasons.

DR. MARKS: Okay. I had the sensitization
data. Ron, you mentioned a lot, you can tomorrow
morning, Ron Hill, go ahead. Again, 1 assume I"m
going to be seconded an insufficient data
announcement. But we"ll see tomorrow what comes
up. Any other comments? Tom? Or Ron Shank?

DR. SHANK: Not from me.

DR. HILL: I will try to get that listing
as concise as possible.

DR. MARKS: Yeah, that sounds good.
Thanks, Ron Hill. Okay. We*ll see where that goes
tomorrow. Thanks Laura. Okay. Next ingredient is
rosa canina, or dog rose, | believe is the common
name. Wilbur, welcome.

APRIL 2017 PANEL MEETING MINUTES

PANTHENOL, PANTOTHENIC ACID, AND DERIVATIVES (Day 1)
DR. BELSITO’S TEAM

DR. BELSITO: Okay. Do we have the
critical people here? Okay. We"re going to be
resuming. It"s 10:30. With Panthenol. So this
Is the First time we"re looking at seven

ingredients, five of which are derivatives of
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ethyl ether and acetyl esthers, or simple swabs of
pantothenic acid or panthenol. Panthenol and
pantothenic acid were previously reviewed and
found to be safe, but were brought back iIn because
they really formed a structure of a report that
we"re going to be looking at. And so the usual
question is, what do we think of the data? Well,
let"s look at the report. 1 guess the first thing
I had a question on, not being a chemist, is
typically we haven®t mixed ethers with esthers.
Are you okay with that grouping, Dan?

DR. LIEBLER: Yeah, 1"m okay with it.
That"s fine. 1t makes plenty of sense. | would
say, by the way, under the chemistry section, I
woulld please add a structure for the panthenyl
ether since that"s the most --

DR. BELSITO: Okay.

DR. LIEBLER: 1 think 1t"s the most --

DR. BELSITO: Frequently --

DR. LIEBLER: -- used.

DR. BELSITO: -- used, yeah.

DR. LIEBLER: Yeah.

DR. HELDRETH: Okay.

DR. LIEBLER: And so it"s a little bit
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distinct, but it"s certainly appropriate
structure.

SPEAKER: Just add it to figure one?

DR. BELSITO: Yup.

SPEAKER: Okay.

SPEAKER: Just to comment on terminology
on page 24, your use of NLT and MT, I know it
means not less than and not more than, but don"t
we just typically just use the symbols, less than
or equal to?

SPEAKER: Yeah.

MS. SCOTT: Oh, okay, sure.

DR. BELSITO: Yeah.

MS. SCOTT: Yeah, we could do that. |
think that"s how it was stated in the reference 1
found, but, yeah, sure. Yeah.

DR. SNYDER: Under uses, Laura, your memo
says 382 uses, but the document says 369. |
didn®t count them up, but you might just want to
verify which one is right.

MS. SCOTT: Okay.

DR. KLAASSEN: That"s plus or minus 5%.

MS. SCOTT: 1 think it"s 382 You“re
talking about for panthenyl ethyl --
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DR. SNYDER: Yeah.

MS. SCOTT: -- ether?

DR. SNYDER: Yeah.

MS. SCOTT: Yeah, it should be 382.

DR. BELSITO: On what page, Paul? The
correction needs to be in the table or the --

DR. SNYDER: Well, 1 think the memo®s
wrong, so | think the -- her documents, what she
just -- you said 3627

MS. SCOTT: Three eighty-two.

DR. SNYDER: Because under the, on the
first page there, you say, introduction, you say,
362.

MS. SCOTT: Okay. That may be because 1
updated the CRP data with 2017 and that might not
have gotten updated --

DR. SNYDER: Okay.

MS. SCOTT: -- there, but thank you for
pointing that out.

DR. BELSITO: So the document is correct.

DR. SNYDER: No, the document is
incorrect. Hyper continuous of panthenyl ethyl
ether, 362 uses.

MS. SCOTT: Let me just look at the use
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table
(inaudible) --

DR. BELSITO: Okay, no it says 382 in the
document.

DR. SNYDER: Mine says 362.

DR. BELSITO: It says use.

DR. HELDRETH: Yeah, it says it in the
table, 1t says 382 in the documents, but in the
intro It says 362.

DR. BELSITO: Oh, in the introduction.

DR. HELDRETH: Narrative, yeah.

DR. BELSITO: Okay.

MS. SCOTT: So then just the intro needs
updating.

SPEAKER: Yes.

MS. SCOTT: Yeah, (inaudible).

DR. BELSITO: So, we know that there"s
some question, very questionable evidence about
panthenol being penetration enhancer. And we now
know that panthenyl ethyl ether is the most
frequently used, but there®s no data on
enhancement. And mean that the data for panthenol
IS very questionable, but is this something we"re

okay with and just going and saying, you know,
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It"s a penetration enhancer. Be careful what you
formulate 1t with? How do we want to deal with
that very questionable data on panthenol? What
did you think of that data on panthenol? Do you
think 1t"s a penetration enhancer?

DR. LIEBLER: [I"m not sure that you can
necessarily reach that conclusion because the
mixtures applied are not just panthenol and
progesterone. It"s this PMA matrix or the -- and
trimethyl citrate. See, you make these matrix
mixes up. The polymer matrix that contained 20%
D-Panthenol. And then the progesterone which is,
I assume, the molecule of this penetration you
want to evaluate this mixture. And I honestly
don®t think you can include from this --

SPEAKER: A whopping one -- oh, 1
(inaudible).

DR. LIEBLER: Oh, it says, no difference
with or without. for the PMA formulation, there
was no difference In permeation of progesterone
with or without panthenol. There®s a slight
Iincrease in permeation In the PBA formulation with
six and 20% compared to panthenol.

DR. BELSITO: Right. That"s why 1
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thought 1t --

DR. LIEBLER: You know?

DR. BELSITO: -- was, like, really --

DR. LIEBLER: Depending on what they mean
by slight, what the measurement variation was for
the experiment, and whether they did replicates, |1

don"t know what to conclude. 1 didn"t look at the

paper .

MS. SCOTT: Okay.

DR. LIEBLER: So --

DR. BELSITO: So my question is, do
we -- what do we do with that in terms of

discussion in penetration enhancement?

DR. SNYDER: D-Panthenol versus panthenyl

ether
(inaudible) --

SPEAKER: 1 think --

DR. SNYDER: -- methyl ether.

DR. BELSITO: Yeah, 1 mean, if panthenol
may have that, may, have that effect with
panthenyl ether, which is used more frequently,
have a similar or potentially greater effect based
upon its chemical structure and that -- 1 think

that was my question.



Distributed for Comment Only -- Do Not Cite or Quote

DR. LIEBLER: So, 1 think it could. I
think 1t"s reasonable to say that the structure of
the ethyl ether would still be similar now because
you“ve got this kind of, you know, what"s it
about, 10 or 12 carbons, and then you®ve got three
alcohols on 1t, only one of which is (inaudible),
right? And so, I mean, it could act very
similarly to panthenol. So if there®s any
significant penetration in the intimate, it could
be significant. The problem is this experiment is
not a simple penetration enhance experiment
because you“ve got this kind of matrix, which is
the major --

SPEAKER: Delivery.

DR. LIEBLER: -- delivery vehicle and,
you know, the matrix Is creating a situation where
it"s really hard to compare the different
experiments very well and conclude. Even if you
do just plus or minus panthenol, I don"t think you
can infer from this what the effect of panthenol
would be on some other cosmetic product that
contained panthenol possibly affecting the
absorption of other molecules. 1 just don"t think

you can really draw a conclusion. So, you know,
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iIT we have these data in the paper, or iIn the
report, | think, at most, we could simply say, 1iIn
the discussion, you know, that any of these
molecules might be expected to exert similar
effects, although the effect was marginal,
appeared to be marginal or modest, any of these --

DR. SNYDER: And not directly
attributable to the chemical.

DR. LIEBLER: Yeah. Nevertheless, you
know, we could basically -- our penetration
enhancement boilerplate is based on molecules that
are documented clearly to produce penetration
enhance, right? So I"m just trying to think of
how -- because I don"t think this rises to that
level.

JAY ANSELL: Yeah, and then, we"re not
even talking about -- well, now we"re talking
about a structurally similar material may have an
affect similar to a material that we don*"t know is
of iInterest. So it seems as kind of a stretch to
me.

DR. SNYDER: So would it be more
appropriate to put it under other tests instead of

a penetration enhancement test?
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DR. LIEBLER: Well, it is a penetration
enhancement study. It"s just not a
particularly --

SPEAKER: Classical --

DR. LIEBLER: -- well-designed or easily
interpreted result. So, | guess, maybe rather
than roll out the full penetration enhancement
boilerplate, because | don"t think 1t"s
necessarily just (inaudible) data, 1t"s just -- 1
think you can simply say the panel considered it
and felt that the data were equivocal not
necessarily ostensible to the other compounds.

DR. SNYDER: Handle the discussion.

DR. LIEBLER: Yeah.

DR. BELSITO: Okay, so the discussion,
the effect was marginal, not necessarily due to
the molecule itself and what was that last point,
Dan?

DR. LIEBLER: And may not extend to the
other molecules, to the other ingredients. And
whille we"re on this again, this isn"t one of these
things where you got that -- you don"t need a
structure progesterone there.

DR. BELSITO: So this report was reopened
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really because of panthenyl ethyl ether and the
other addons. And we have only acute studies for
the ethyl ether. Does this bother anyone?

DR. LIEBLER: Well, I think we should
have more data on the ethyl ether. We don"t even
have a method of manufacture and impurities on it.
And i1t"s the most used. So that®"s a big gap for
me .

DR. BELSITO: So we want method of
manufacture and impurities?

DR. LIEBLER: Right.

DR. KLAASSEN: Biology, most likely, will
be the same.

DR. LIEBLER: I think i1t would be pretty
similar. |1 don"t think the ethyl ether will
participate in any of the biochemistry that the
pantothenic panthenol, pantothenic acid does
because that ethyl ether is probably not going to
be easily metabolized. | mean, it could be
metabolized. It could be oxidized off over an
(inaudible) ethylation, but there are other -- you
know, the other hydroxyls on there are more likely
to be, you know, conjugated and excreted. 1 know

I think that biochemistry with this molecule would
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be somewhat different.

DR. BELSITO: So basically for the ethyl
ether at this point, just manufacturing and
impurities. We"re not asking for additional tox
data?

DR. SNYDER: As well, you know, we asked
for absorption 1t we don®"t have -- we (inaudible)
genotox on the ether, ethyl ether.

DR. BELSITO: We have aims [Ames] at
99.2% and we have a mammalian, yes, at 99.2. So
we have that. That"s from wave two.

DR. SNYDER: The courtesy study is not a
courtesy study. That"s an iInvitro -- that"s not a
classical carcinogenicity study. We need to move
that probably to other studies.

DR. BELSITO: What page are you on?

MS. SCOTT: Can you please repeat that?

DR. SNYDER: 1It"s right underneath that
section of the genotox, under carcinogenicity.
It"s a 3T3 transformation assay. So we don"t have
carcinogenicity --

MS. SCOTT: Okay.

DR. SNYDER: -- data.

DR. BELSITO: So this needs to be moved
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where, Paul?

DR. SNYDER: 1 put i1t under other
relevant studies.

MS. SCOTT: Okay.

DR. SNYDER: And you can just put a
subtitle, transformation or something. You have
cytotoxicity and metabolism, so just put it under
a different (inaudible).

MS. SCOTT: Okay.

DR. KLAASSEN: 1 had a question. You
know, In some of these reports, we have new data
in 1talics and other reports we have lines on the
side. Some of them we have a shaded -- is this
all being evolved iInto everybody®s going to be
doing it the same eventually?

MS. SCOTT: So, the --

DR. HELDRETH: This one is different
because this is not a rereview. It"s not a matter
of a 15-year clock expired on the two previously
reviewed ingredients. We started looking at these
ingredients because of the high frequency of use
of the panthenyl ethyl ether came up on our
priorities previously. So this iIs, In essence, a

new report, but two of the ingredients that we
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brought into it have been previously reused, so
that"s why you®"re not seeing italicized paragraphs
here, which is the standard format for doing a
rereview.

DR. BELSITO: Developmental and
reproductive toxicity, we have no data on the
ethyl ether. Are we okay with that?

DR. SNYDER: Well, no, because it depends
upon the absorb (inaudible) right?

DR. BELSITO: So we are asking --

DR. SNYDER: We"re asking for method
manufacture, impurities, and absorption?

DR. LIEBLER: I agree. 1 think we do
need that. 1 mean, the thing is, the ethyl ether
iIs different enough from the others. You know,
the acetates can be hydrolyzed off and you go back
to pantothenyl, but the ethyl ether won"t really
bio-transform like that, or at least not nearly
100%-

DR. BELSITO: So absorption or
(inaudible).

DR. LIEBLER: So I really think i1t"s
different enough and its use concentration 1is

comparable to the pantothenic acid molecules.
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DR. BELSITO: Absorption and or
absorption or 28?

DR. LIEBLER: Well, 1T absorbed.

DR. SNYDER: Well, 1f absorbed.

DR. LIEBLER: Then that triggers the 28

day --

DR. SNYDER: And repro.

DR. LIEBLER: Repro, yeah.

MS. SCOTT: So did you say there was not
reproduction data for -- what was the concern?

DR. BELSITO: For the panthenol.

SPEAKER: The pantothenyl ethyl --

SPEAKER: (Inaudible.)

SPEAKER: -- ether.

SPEAKER: Basically --

MS. SCOTT: There®"s one study iIn in
invivo oral on page 58 of the PDF in the table
nine.

SPEAKER: (Inaudible.)

DR. SNYDER: The DL pantothenyl ether, no
L greater than 1000.

SPEAKER: Yeah.

DR. BELSITO: Whoever did the ones with

the tabs where you could do control click to get
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to the tables, that was neat. 1t let me split my
screen and go down. So it was table nine, Laura?

MS. SCOTT: Oh, yes, page 58 PDF.

DR. SNYDER: Yeah, so we just need to
back that off to just (inaudible) manufacturings
Iin a period.

DR. BELSITO: So we don"t need the
absorption?

DR. LIEBLER: We got invivo oral and
it's —-

DR. BELSITO: Clean.

DR. LIEBLER: -- clean there.

DR. BELSITO: Okay.

DR. LIEBLER: So, oral repro, that is.

DR. BELSITO: So then we just need
manufacturing impurities, not absorption?

DR. LIEBLER: Yep. 1™"m okay with that.

DR. BELSITO: So, in the discussion we
have respiratory boilerplates, penetration,
possible penetration enhancement. And we, our
conclusion at this point is insufficient for
method of manufacturer and impurities on the ethyl
ether. Is that correct?

DR. LIEBLER: Yeah, and the triacetates,
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the pantothenyl triacetates.

MS. SCOTT: So all the derivatives, all
five?

DR. LIEBLER: Yeah, I don"t --

MS. SCOTT: Basically?

DR. LIEBLER: -- 1 don"t think we have
anything on them.

MS. SCOTT: Okay.

DR. LIEBLER: So the pantothenyl ethyl
ether, the acetate and the triacetate.

DR. SNYDER: 1Is it relevant that they
keep referring to the DL (inaudible)? Is that --

DR. LIEBLER: It depends on how i1t"s
defined. There"s a chiral center in the molecule,
so you could have stereoisomers (inaudible).

DR. SNYDER: But everything we have is on
the DL i1t appears.

DR. LIEBLER: Yeah, the DL either racemic
material, the biologically active pantothenic acid
i1s, | believe,

(inaudible).

DR. BELSITO: Okay. So what I have so

far iIs the discussion respiratory boilerplate,

possible penetration or enhancement, and our
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conclusion at this point i1s insufficient method of
manufacturer of ethyl ether and triacetate.

DR. LIEBLER: Right.

DR. BELSITO: Okay.

DR. LIEBLER: And looking at the Beth"s
memo, at the end of the report, | was just struck
by the counsel has no suppliers listed for the
panthenyl ethyl ether acetate, and sodium
pantothenate. Okay, the panthenyl ethyl ether
acetate, that doesn"t have that many uses, right?
I misread that. 1 think I must have -- for the
panthenyl ethyl ether, which has over 300 uses,
never mind. 1 just caught that.

MS. SCOTT: So there are no data needs
for the alcohol acid or the salts, right?

DR. LIEBLER: Yeah, I think those are
probably fine.

MS. SCOTT: Okay.

DR. LIEBLER: I didn®"t hear anybody say
anything about that. 1 did have one other comment
on the page 28 under the ADME section. There®"s a
big paragraph in the middle under invivo animal,
which is a mixture of, sort of, ADME stuff and

then toxicity. About half of the first paragraph,



Distributed for Comment Only -- Do Not Cite or Quote

the second half of the Tirst paragraph®s almost
all toxicity.

MS. SCOTT: Okay.

DR. LIEBLER: It should probably go in a
tox section instead. And then the -- let"s see,
second, third, fourth paragraph in its entirety on
radiation and partial

(inaudible). That goes elsewhere,
too.

MS. SCOTT: In (inaudible).

DR. LIEBLER: That goes elsewhere, also.

MS. SCOTT: Oh, okay.

DR. LIEBLER: But that fourth, the one

MS. SCOTT: Fourth. Okay.

DR. LIEBLER: -- partial hepatectomy and
radiation and calcium pantothenate, that"s not
ADME, so that goes somewhere else.

MS. SCOTT: Do you have a suggestion
where?

DR. SNYDER: That other category and --

DR. LIEBLER: Yeah, probably other.

MS. SCOTT: In irrelevant studies?

DR. LIEBLER: Right, yeah.
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MS. SCOTT: Okay.

DR. BELSITO: It won"t take me too long
to capture all that you have (inaudible) in
your --

SPEAKER: Yeah.

DR. BELSITO: And that®s not really
something we need to discuss (inaudible).

SPEAKER: There®s more (inaudible).

SPEAKER: (Inaudible.)

SPEAKER: (Inaudible.)

SPEAKER: Related to this (inaudible).

SPEAKER: 1 had mentioned i1t to Laura and
we"ll get

(inaudible).

SPEAKER: Okay.

DR. SNYDER: So what about this contact
dermatitis issue?

DR. BELSITO: Where are you, Paul?

DR. SNYDER: Under the case report or
something there®s contact dermatitis was noted.

DR. BELSITO: Yeah, again, I*m -- case
reports don*"t bother me unless there“re hundreds
like methylisothiazolinone known and there®s a

reason why. |1 mean, to in a child caused by 75%
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deep panthenol facial-wide, you know, there-“re
very few reports in this ingredient iIs pretty
widely used. 1 had a question on table six iIn the
toxic cosmetic studies, the study with D-Panthenol
and panthenyl triacetate, you said the -- about
this 70% conversion, | didn®t see that as part of
the study. (Inaudible.)

MS. SCOTT: Can you tell me again which
study is table six?

DR. BELSITO: Table six, the -- under
invivo animal dermal.

MS. SCOTT: Okay.

DR. BELSITO: So it was rubbed into the
shaved neck skin and analyzed for pantothenic acid
content. And then you say, 70% conversion to
panthenyl ether to pantothenic acid, but the study
was on the triacetate. Is that just a typo? Do
you see what I"m seeing? It says the D-Panthenol
and D- Panthenyl triacetate, and then you say the
panthenyl ether -- ethyl ether to pantothenic
acid, there was a 70% conversion. But it -- that
wasn"t one of the molecules studies. It was the
panthenyl triacetate.

MS. SCOTT: Oh, oh, okay. | see what
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you"re saying, okay.

DR. BELSITO: So I didn"t know whether
the ether was studied or the --

MS. SCOTT: Okay.

DR. BELSITO: -- triacetate was studied,
and --

MS. SCOTT: It was --

DR. BELSITO: -- which was converted.

MS. SCOTT: It was the triacetate from
what I recall. 1"m not sure | have the ethyl
ether. That might be just a typo. 1711 have to
check on that one.

DR. BELSITO: Yeah, just --

DR. LIEBLER: 1t looks like it, because
that just would be hard to believe they gave you
that much metabolism, that type, that molecule.
But the acetate, sure. That makes perfect sense.

MS. SCOTT: Okay. Yeah, 171l correct
that.

DR. LIEBLER: So I°I1l bet you it"s a --

MS. SCOTT: (Inaudible.)

DR. LIEBLER: -- (inaudible).

MS. SCOTT: Double (inaudible), thank you
for finding that.
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KAPAL DEWA: Dr. Belsito, (inaudible) do
you see any need (inaudible) study here?

DR. BELSITO: 1 didn"t.

SPEAKER: (Inaudible) phototoxic --

SPEAKER: Phototox? Oh, no, these
molecules won"t absorb --

KAPAL DEWA: Okay, thank you.

SPEAKER: -- like --

DR. BELSITO: Yeah, and then I just had a
few typos, but nothing else. So we"re going
insufficient method of manufacturing impurities of
the ethyl ether and the triacetate at the
(inaudible).

DR. LIEBLER: Actually, it would be
acetate and the triacetate. There are two
different acetates.

DR. BELSITO: Oh, okay. So insufficient.

MS. SCOTT: So the panthenyl ethyl ether
acetate?

DR. LIEBLER: The ethyl ether acetate and
the triacetate --

MS. SCOTT: And the triacetate.

DR. LIEBLER: -- correct.

MS. SCOTT: And --
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DR. LIEBLER: As well as the ethyl --

MS. SCOTT: Ethyl ether.

DR. LIEBLER: -- ether.

MS. SCOTT: Okay.

DR. LIEBLER: Yeah. So three.

MS. SCOTT: Three, got you.

DR. LIEBLER: Okay. 1°"m going to save
again. Okay.,

APRIL 2017 PANEL MEETING MINUTES
PANTHENOL, PANTOTHENIC ACID, AND DERIVATIVES (Day 2)

DR. BERGFELD: Opposed? One opposed.
Thank you very much. The next ingredient then,
after this vigorous discussion, will be Dr.
Belsito with panthenol.

DR. BELSITO: Okay. So, this i1s the
first time that we"re looking at this report of
seven iIngredients. Five of which are derivatives.
Those would be the ethyl ether. The acidal ester.
Simple salt forms of panthetenic acid.

DR. BERGFELD: Mm-hmm.

DR. BELSITO: And it"s alcohol analog
panthenol. We have previously reviewed panthenol
and panthetenic acid In 1987. And re-reviewed

them in 2004. However, they will perform -- they
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will behave as a structural background for looking
at this entire group. So they“re being brought
Iinto this re-review. Not because they"re due for
re-review. But they“re needed to really assess
what®"s going on with the other materials iIn this.
And, after looking at all of the data, we thought
that as a group, that several of them were
sufficient. But insufficiencies from method of
manufacture and impurities of the ethyl ether, the
ethyl ether acetate and the triacetate.
Otherwise, we were okay with the safety of the
other remaining ingredients.

DR. BERGFELD: And your proposal then is,
to go safe with the exception of those three?

DR. BELSITO: Correct.

DR. BERGFELD: And you need methods of
manufacturing?

DR. BELSITO: And impurities.

DR. BERGFELD: Impurities. 1Is there a
second? Or a comment?

DR. MARKS: Yeah. There®"s a comment.
And essentially the same. Since this is a first
review, and I am

(not exactly) since as Don
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mentioned, two of the iIngredients
were reviewed before with a safe
conclusion. Our team felt we could
move with an insufficient data
announcement for the two things you
mentioned. 1 also felt we needed
sensitization data on panthenol.
And this gets back to your comment,
we"ve approved ingredients before
where, the sensitivity testing
didn"t support the concentration.
You look at the original report.
First of all, now we have uses over
7,000. The original report tested
only 0.5 percent. We now have uses
up to five percent. So, over 10
times the use, or 10 times the use
concentration. Wave 2 contained the
five percent open epicutaneous test
on guinea pigs. But 1 didn"t think
that was an adequate to confirm the
safety of five percent use
concentration. And actually, 1iIn

that guinea pig test, epicutaneous
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test, 1t was concluded it was a weak
sensitizer. So 1°d include in the
insufficient data announcement, I1-°d
like sensitization data on panthenol
at five percent. Either at guinea
pig max. Or an HRIPT.

BELSITO: 1"m fine with that.
BERGFELD: That okay? So, as your

MARKS: And do you like the
data Don?

BELSITO: 1°"m fine, you know, |1

HILL: 1 had a couple of more things.

BELSITO: 1t"s the first time, 1

mean, so | don"t think --

DR.
DR.
first time.
DR.
DR.
DR.
DR.

BERGFELD: Okay .-

BELSITO: -- we need to go final on a

BERGFELD: Right.
BELSITO: So, insufficient i1s fine.
BERGFELD: Ron Hill.

HILL: Yeah. We talked about it

yesterday, and you indicated you had opened it up
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for me to add.

DR. MARKS: Yes. 1 have Ron Hill
comments here.

DR. HILL: (Laughter) Thank you.

DR. MARKS: So thank you for Ron for
jumping in.

DR. HILL: This is probably not needs,
but 1t relates to chemical i1dentity in the sense
that we have purities quoted for D-panthenol. And
the D-panthenol derived ingredients. But, |
wanted to know if those are chiropurities included
in the purity? Or if that"s just chemical
purities? So that applies to D-panthenol,
D-pantothenate and all of these iIngredients where
we"ve got quote purities. The other thing relates
to that panthenol ethyl ether. So, we"ve got
pantothenic acid and panthenol we®ve got from
personal communication. Maybe other information.
But, what 1 saw was the reference to the personal
communication that 1t"s 100 percent converted in
the skin to pantothenic acid. Well and good. But
the ethyl ether, we predict that to be
substantially more cellularly penetrable. The

only add-me [ADME] for that ethyl ether that we
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had 1n the whole report, is buried in one table, 1
believe Table 6. 1 have a page number here. And
It"s reference 51. And the reference 51 refers to
testing of D- panthenol triacetate. And so, at
least In the title, 1t doesn"t talk about the
ethyl ether. So, 1 wanted to verify if we have
another source of that information, It"s in the
same personal communication. Not sure, but that"s
dated February 2017. And the concern | had is,
that we know that pantothenic acid, we have data
that shows that it invokes wound healing. And
that"s good. When you have a vitamin like that of
panthenol, that"s presumably 100 percent
converted, then vitamin traffic, and 1t would be
controlled by transporters, binding proteins and
so forth. Including access to inside of cells.
And it"s clearly triggering a regime of wound
healing. And perhaps cell proliferation to close
that wound. And then we have a study on humans
that deals with blistered skin, where the skin is
getting healed. So, if you®"ve got a molecule and
like the ethyl ether, we have no chronic tox data
whatsoever, except two weeks in the DART studies

on that molecule. 1It"s really bothersome, 1Tt we
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have, because 1t"s used In a foundation up to two
percent. So, I mean, foundation, that"s
presumably a very limited area of skin on a face,
because i1t"s foundation. But, I just -- I™m
bothered by the lack of chronic tox here on a
compounded. 1t could get -- wouldn®"t be dependent
on things like transporters to get inside of
cells.

DR. BERGFELD: So you"re requesting what?

DR. HILL: I would like to see something.
And 1t could be cellular in vitro. Whatever.
Because this ingredients been out there a while
now. And there®s six hundred and some uses, i1f 1
read that correct.

DR. BERGFELD: So, you“"re requesting
chronic toxicology?

DR. HILL: It could be at the cellular
level. Something to give us further indication of
the potential dangers of this compound or lack
thereof. Actually, we"re looking for some
assurance of safety.

DR. BERGFELD: Any other comments?

DR. HILL: On the chronic conditions.

DR. BERGFELD: Dan. Or Paul.



Distributed for Comment Only -- Do Not Cite or Quote

DR. SNYDER: Well, the DL pethyl ether
was tested In a repro tox study with NAOEL of
1,000 milligrams.

DR. HILL: Yeah, but that®"s at two weeks
exposure. And I, I mean, 1 was very assured by
that. But two weeks is very different than 90
days. Or six months. 1 think right now we could
toss this out for thinking about i1t, if we don"t
want to make 1t an insufficiency. But I just, I™m
concerned that we don®"t have any kind of chronic
tox on this.

DR. BERGFELD: Well, it"s going to go out
as an insufficient data announcement, so you could
make a request for specific data.

DR. HILL: Because we"re seeing a
pronounced activity with the triacetate, which is
another situation where that®"s enhancing cellular
penetrability. And getting it around the
transport of the vitamin, pantothenate, into
cells.

DR. BERGFELD: Paul?

DR. SNYDER: Both pantothenate and the
ethyl ether were done In repro studies and they

were negative up to 1,000 and 2,000, respectively.
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So, I"m not that concerned about toxicity.

DR. BERGFELD: Dan?

DR. LIEBLER: I agree with that. 1 mean,
we did discuss this very issue. 1 was, you know,
two things. One is, that this iIs a pretty simple
derivative of a common nutrient. The second is,
1,000 mgs in a repro study.

DR. HILL: But that was dosed orally. It
was dosed orally and you know there®s going to be
a very high first past metabolism removal of that
ether. And we don®"t even have any add-me [ADME]
data on this (inaudible).

DR. LIEBLER: Well, actually you don*t
know there®s going to high first pass data.

DR. HILL: No. That"s the point. We
don"t know.

DR. LIEBLER: You know, but 1 mean, you
know, there are examples of high first pass
chemicals, like lidocaine. But, you know, iIn a
way, they®re often the exception rather than the
rule.

DR. HILL: And the high first pass would
be a good thing in this case of oral dosing.

DR. LIEBLER: I actually -- we agree to
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disagree. It"s an insufficient. We"ll get what
we can get.

DR. BERGFELD: Yes.

DR. LIEBLER: The one point you mentioned
at the very beginning of your comments Ron. 1
think we came to -- that mention of the ethyl
ether in the table, | think that®s probably
Incorrect.

MS. SCOTT: 1It"s actually not a typo. 1
did check 1t.

DR. LIEBLER: Oh really.

MS. SCOTT: It was buried In a submission
from the Council. There"s one statement, which is
reflected in the table. And the reference is
listed there, but I don"t have that. So, It"s
actually in the build. We can take a quick look
if you™d like.

DR. LIEBLER: Well, we can come back to
It next time.

MS. SCOTT: Okay.

DR. LIEBLER: But it was the issue of the
100 percent --

MS. SCOTT: Right.

DR. LIEBLER: -- metabolism of the ether
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to the alcohol. And that struck me as pretty
unlikely.

DR. HILL: It"s 45 percent. 45 percent,
iIsn"t 1t? 1It"s Table 6. Yes. 1It"s like 45
percent.

DR. LIEBLER: Okay. Good.

DR. BERGFELD: Curt? Any comment?

DR. KLAASSEN: No. 1 don"t have anything
else to add.

DR. BERGFELD: Ron? Tom?

DR. SHANK: No. I don"t think so.

DR. BERGFELD: Okay. So we have
basically, an insufficient data announcement that
we have concurrence of the whole panel. And, 1
wonder, Jim, if you can go through --. No, It"s
Belsito"s. Don, can you go through what we"re
going to ask for now?

DR. BELSITO: Since 1*m already on hops,
let me go back again. (Laughter)

DR. MARKS: 1*m glad you asked Don,
because I was on hops too. It was method and
manufacture and impurities.

DR. BELSITO: Yeah. So we had method and

manufacturing and impurities for three specific
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ingredients. And those were ethyl ether, ethyl
ether acetate and triacetate.

DR. BERGFELD: And is there a request for
some chronic tox?

DR. BELSITO: And then --.

DR. MARKS: Then i1t was the HR for
sensitization.

DR. BELSITO: HRIPT and concentration of
use Tive percent for panthenol.

DR. BERGFELD: Okay.

DR. MARKS: Right.

DR. BERGFELD: All right.

DR. HILL: 1 would have liked to see the
chronic tox of some sort.

DR. BERGFELD: But we can put that in as
a request, if there"s any chronic tox data out
there.

DR. HILL: Without formally having to be
insufficient.

DR. BERGFELD: Right.

DR. HILL: Just a request.

DR. BERGFELD: Right. Just a request.

DR. HILL: That would be great.

DR. BERGFELD: Okay. All right. Then
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we" 1l move on, because we"ve agreed to what our
needs are for that ingredient. Moving onto hops,

since you"ve both been on that one (Laugher). Jim

Marks.
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ABSTRACT

(Under Development)

This is a safety assessment of Panthenol, Pantothenic Acid, and 5 derivatives as used in cosmetics. These ingredients function in
cosmetics as, hair conditioning agents, skin-conditioning agents-humectants, and solvents. The Cosmetic Ingredient Review (CIR)
Expert Panel (Panel) reviewed the relevant data for these ingredients. (Conclusion to be determined)

INTRODUCTION

This assessment reviews the safety of Panthenol, Pantothenic Acid and 5 derivatives as used in cosmetic formulations.

Panthenol Panthenyl Triacetate
Pantothenic Acid Calcium Pantothenate
Panthenyl Ethyl Ether Sodium Pantothenate

Panthenyl Ethyl Ether Acetate

The ingredients reviewed in this safety assessment are reported to function in cosmetics as hair conditioning agents (Table 1),
according to the web-based International Cosmetic Ingredient Dictionary and Handbook (wINCI Dictionary)." Panthenol is also used
as a skin conditioning agent, humectant, and solvent.

The high frequency of use of Panthenyl Ethyl Ether (382 uses) in cosmetic formulations, as reported by the Food and Drug
Administration’s (FDA) Voluntary Cosmetic Registration Program (VCRP),? is the reason for reviewing this group of ingredients.
Pantothenic Acid, the water-soluble vitamin Bs,* and its alcohol analogue, Panthenol, are closely related to the five derivatives above
and, therefore, are included in this safety assessment; this report is not a re-review. In 1987, the Panel reviewed Panthenol and
Pantothenic Acid and concluded that they were safe for use in cosmetics.” In accordance with CIR Procedures, these ingredients were
re-reviewed after 15 years, and the Panel reaffirmed the original conclusion.’

Relevant data from the previous reports have been summarized and are included (italicized text) at the beginning of the appropriate
sections of this safety assessment, but are not included in the tables or summary section. The safety assessments from 1987 and 2006
are available at http://www.cir-safety.org/ingredients. A current search of published literature revealed new data for Panthenol and
Pantothenic Acid, which is summarized in this safety assessment (un-italicized text) as appropriate including in tables and the
summary section. Additionally, updated frequency of use and concentration of use data for Panthenol and Pantothenic Acid are
included in this safety assessment.

This safety assessment includes relevant published and unpublished data that are available for each endpoint that is

evaluated. Published data are identified by conducting an exhaustive search of the world’s literature. A listing of the search engines
and websites that are used and the sources that are typically explored, as well as the endpoints that CIR typically evaluates, is provided
on the CIR website (http://www.cir-safety.org/supplementaldoc/preliminary-search-engines-and-websites; http://www.cir-
safety.org/supplementaldoc/cir-report-format-outline). Unpublished data are provided by the cosmetics industry, as well as by other
interested parties.

Some of the data included in this safety assessment were found on the European Chemicals Agency (ECHA) website.®’ In this safety
assessment, ECHA is cited as the reference for summaries of information from industry obtained from the ECHA website. Also
referenced in this safety assessment are summary data found in reports made publically available by the Food and Drug
Administration (FDA)®*** and the National Technical Information Service (NTIS).*

CHEMISTRY

Definition and Structure

The derivative ingredients in this report are related to Panthenol and Pantothenic Acid, sharing the same structural core. Each
ingredient is an ethyl ether, acetyl ester, or simple salt of either Panthenol or Pantothenic Acid (Figure 1). The dextrorotatory (D-)
forms and dextrorotatory, levorotatory (D,L-) forms of the ingredients are referred to in this safety assessment when that information
was provided. Vitamin activity of Pantothenic Acid is limited to the D- form.'” However, the panthenyl cosmetic ingredients are
defined somewhat vaguely, without indication of stereochemistry. Unfortunately, much of the available literature is just as vague.
Stereochemistry is specified when that information was available for the ingredients in this safety assessment.


http://www.cir-safety.org/ingredients
http://www.cir-safety.org/supplementaldoc/preliminary-search-engines-and-websites
http://www.cir-safety.org/supplementaldoc/cir-report-format-outline
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Figure 1. Panthenol, Pantothenic Acid, and derivatives.

Physical and Chemical Properties

Panthenol is a white, crystalline powder (racemic mixture of D- and L- forms) with a molecular weight of 205 g/mol and a melting
point of 63 °C.**® D-Panthenol and bL-Panthenyl Ethyl Ether may also be colorless to slightly yellow, clear, viscous liquids that can
crystalize during storage.*®?° Pantothenic Acid is a hygroscopic oil with a molecular weight of 219 g/mol and a boiling point of 551
°C.}"2L Calcium Pantothenate and Sodium Pantothenate, salts of Pantothenic Acid, are highly hygroscopic, water-soluble, crystalline
solids with melting points between 170 and 200 °C, and formula weights of 476 g/mol and 241 g/mol, respectively (Table 2).1"#%
The remaining ingredients in this report are liquids with boiling points greater than 400 °C, and molecular weights ranging from 233
to 331 g/mol. =%

Calcium Pantothenate is more stable than the unstable forms of free Pantothenic Acid and Sodium Pantothenate.?® Pantothenic Acid
has been reported to be stable to heat in neutral or slightly acidic environments, but less stable under alkaline conditions.?
D-Panthenol has been reported to be more stable than Pantothenic Acid at pH 3 to 6.%°

Calcium Pantothenate

When used as a nutritional additive in animal feed, D-Calcium Pantothenate was reported to have a “dusting potential” (mass of the
particles per m? drawn from a rotating drum containing the test material)*® of 1.1 g/m® and the particle size fraction < 50 pm was
measured to be 7% by laser diffraction.?® In another study, the dusting potential was more variable based on batches of b-Calcium
Pantothenate g)lroduced from different manufacturers. The particle size fraction < 50 um ranged from 10% (dusting potential of 12.6
g/kg) to 67%.

Method of Manufacture
Panthenol

D-Panthenol may be produced by a condensation reaction of D-pantolactone with 3-aminopropanol in the presence of methanol and
dichloromethane.®* A condensation reaction of D-pantolactone with aminopropanol is used to synthetically prepare D-Panthenol.*

(R,S)-Pantolactone (DL-lactone) and aminopropanol are combined at an elevated temperature and then diluted with 1.5% citric acid,
after the reaction, to yield bL-Panthenol (minimum 50% (R,S)-Panthenol in aqueous solution stabilized with citric acid).**3*

Pantothenic Acid

Pantothenic Acid can be synthesized via saponification of sodium B-alaninate with sodium hydroxide, followed by reaction with L-
pantolactone.®

Panthenyl Ethyl Ether

A condensation reaction of D- and DL-pantolactone with 3-ethoxy-1-propanamine is used to synthetically prepare DL-Panthenyl Ethyl
Ether (62.5% D-form, 37.5% L-form).*

Panthenyl Triacetate

D-Panthenyl Triacetate is produced by the esterification of D-Panthenol with acetic anhydride, sodium acetate and
dimethylaminopyridin, followed by neutralization with sodium bicarbonate and a water wash.*’
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Calcium Pantothenate

D-Calcium Pantothenate may be produced via amidation of pantolactone with saponified p-alanine.*® Saponification of B-alanine with
calcium hydroxide or calcium oxide, eliminates the need for ion exchange after the amidation. Residual solvents are then removed
and the aqueous solution dried.

Sodium Pantothenate

Sodium Pantothenate may be prepared by reacting (R)-pantolactone and sodium beta-alaninate in ethanol or methanol.®

Impurities
Panthenol

According to the Food Chemicals Codex (FCC), food grade specifications limit lead impurities in bL-Panthenol to <2 mg/kg (2
ppm).** Aminopropanol may be present in DL-Panthenol at < 0.1%. The acceptance criteria recited in the FCC for Panthenol are >
99.0% and < 102%.

When used as a nutritional additive in animal feed D-Panthenol was reported to be 99.5% + 0.15% pure (drying loss 0.3%-0.4%) and
in another animal feed study was reported to be 100.1% # 0.1% pure in an anhydrous product (0.02% - 0.06% water).** The residual
solvent impurities from 5 batches tested were methanol and dichloromethane.?**" Other impurities were 3-aminopropionic acid (<
0.5%), lead (< 20 mg/kg), and sulphated ash (< 0.1%).

A manufacturer reported specifications from a D-Panthenol (> 98.0% on anhydrous material) assay as follows: < 1.0% water, < 0.1%
sulphated ash (residue on ignition), < 10 ppm heavy metals, < 1.0 ppm lead, < 0.5% 3-aminopropanol, < 50 ppm dichloromethane, <
200 ppm methanol, < 0.5% pantoic acid, and < 1.0% D-pantolactone.'® Potential microbial contamination was below the level of
concern in this assay (total aerobic microbial count and total combined yeasts/molds < 100 colony forming units (CFU)/g or ml).

Specifications reported from a DL-Panthenol (= 53% (R,S)-Panthenol in aqueous solution stabilized with citric acid, pH 5.5 - 7.0)
assay included: < 0.5% sulphated ash (residue on ignition), < 10 ppm heavy metals, < 2.0% DL-lactone, < 1.0% aminopropanol, < 50
ppm dichloromethane, and < 500 ppm methanol.* Potential microbial contamination was below the level of concern (total aerobic
microbial count and total combined yeasts/molds < 100 CFU/g or ml).

Panthenyl Ethyl Ether

Reported specifications from a bL-Panthenyl Ethyl Ether (> 98.0% on anhydrous material, slight excess of (R)- over (S)-isomer) assay
were as follows: <0.5% water, < 0.1% sulphated ash (residue on ignition), < 10 ppm heavy metals, < 1.0% 3-ethoxypropylamine,

< 50 ppm dichloromethane, and < 500 ppm methanol.?° Potential microbial contamination was below the level of concern (total
aerobic microbial count and total combined yeasts/molds < 100 CFU/g or ml).

Panthenyl Triacetate

A certificate of analysis indicated that a sample of D-Panthenyl Triacetate contained < 1.8 mg/kg antimony; < 0.8 mg/kg selenium;

< 0.4 mg/kg copper; < 0.2 mg/kg nickel and silver; 0.08-0.1 mg/kg cobalt, iron, and zinc; < 0.07 mg/kg chromium; < 0.03 mg/kg lead;
< 0.02 mg/kg barium; < 0.005 mg/kg arsenic and mercury; and < 0.004 mg/kg cadmium.** The production of D-Panthenyl Triacetate
was reported to yield an average (3 lots tested) of 95.90% purity (mean pH 7.03); average content of impurities stated were 0.3%
Pantq(e),-nyl Diacetate, 0.14% Panthenyl Acetate, 1.51% acetaminopropanol, 2.15% pantolactone, 0.25% water, and < 0.1% acetic

acid.

Calcium Pantothenate

The FCC specifies that b-Calcium Pantothenate or a racemic mixture of bL-Calcium Pantothenate should have < 2 mg/kg (2 ppm)
lead.’® The FCC acceptance criteria for alkaloid impurities include no turbidity present within 1 minute of dissolving 200 mg of D- or
DL-Calcium Pantothenate in 5 ml of water and adding 1 ml of 2.7 N hydrochloric acid and 2 drops of mercuric-potassium iodide. The
calcium content should be > 8.2% and < 8.6% (dried basis), and loss on drying should be < 5.0%. For either D- or DL-Calcium
Pantothenate (calcium chloride) double salt, arsenic impurities should be < 3 mg/kg (3 ppm) and lead impurities < 2 mg/kg (2 ppm);
loss on drying should be < 5%; calcium content should be > 12.4% and < 13.6% (dried basis); chloride content should be 10.5% to
12.1% (dried basis). The FCC acceptance criteria for Calcium Pantothenate were stated to be > 97.0% and < 103.0%.

D-Calcium Pantothenate, when used as a nutritional additive in animal feed, was reported to be 99.6% + 0.05% pure (drying loss
1.6%-2.1%),? and, in another animal feed study was reported to be 100.3% * 1.3% pure (drying loss 1.1%-2.8%).*! Impurities
reported (5 batches tested) were the residual organic solvents methanol and ethyl acetate and the following: 3-aminopropionic acid
(< 0.5%), chloride (< 200 mg/kg), and lead (< 20 mg/kg).?**

Natural Occurrence
Pantothenic Acid

Jelly from queen bees, rice bran, molasses, and liver are all sources of Pantothenic Acid."” Additional sources are meat, whole grains,
legumes, eggs, milk, fruits, and vegetables.*
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SE

Cosmetic

The Panel evaluates the safety of the cosmetic ingredients included in this assessment based on the expected use of and potential
exposure to the ingredients in cosmetics. The data received from the FDA are collected from manufacturers through the FDA VCRP,
and include the use of individual ingredients in cosmetics by cosmetic product category. The data received from the cosmetic industry
are collected by the Personal Care Products Council (Council) in response to a survey of the maximum reported use concentrations by
product category. VCRP data obtained from the FDA in 2017 indicate that of the ingredients reported in this safety assessment,
Panthenol, D-Panthenol, DL-Panthenol, and Panthenyl Ethyl Ether have the highest number of reported uses at 5766, 518, 477, and 382
respectively (Table 3).2 Panthenol, D-Panthenol, and DL-Panthenol were reported separately in the VCRP, therefore they are reported
separately in Table 3. Concentration of use survey data was collected for Panthenyl Ethyl Ether, Panthenyl Ethyl Ether Acetate,
Panthenyl Triacetate, Calcium Pantothenate, and Sodium Pantothenate in 2015* (Table 3) and for Panthenol and Pantothenic Acid in
2016.* These data indicate that the highest maximum reported concentrations of use were for Panthenol (5.3% in body and hand
products; 5% in skin cleansing products and hair conditioners),*® Panthenyl Ethyl Ether (2% in foundation),** and Panthenyl Triacetate
(2% in lipstick and other make-up preparations).”> The concentrations of use (2004) and frequency of use (2002) for Panthenol and
Pantothenic Acid from the re-review summary are included in Table 3 for comparison.” The highest maximum concentrations of use
for Panthenol and Pantothenic Acid are not substantially different in 2016* as compared to values reported in 2004.> The category for
which Panthenol had no reported uses in 2004°, but had uses reported in 2016, was in baby products (5% in baby shampoos and 2.5%
in baby lotions, oils, and creams).* The frequency of use for Panthenol increased from 1538 in 2002° to 5766 uses reported by the
VCRP in 2017 (Table 3).2 Frequency of use for Pantothenic Acid increased from the 3 uses in 2002° to 78 uses reported in 2017.2

There are no frequency of use or concentration of use reported for Panthenyl Ethyl Ether Acetate and Sodium Pantothenate.?*

The ingredients in this safety assessment are reported to be used in cosmetic sprays, including hair sprays, body and hand sprays, and
fragrances, and could possibly be incidentally inhaled. For example, Panthenol, Panthenyl Ethyl Ether and Calcium Pantothenate are
reportedly used in aerosol and pump hair sprays at concentrations up to 0.6%, 0.5%, and 0.19%, respectively.**** Panthenol and
Panthenyl Ethyl Ether are used in body and hand sprays at concentrations up to 5% and 0.5%, respectively.**** According to the
VCRP, Panthenol and DL-Panthenol are reportedly used fragrance preparations.” Panthenol is used in colognes up to 0.5% and in
deodorant sprays up to 0.1%.* In practice, 95% to 99% of the droplets/particles released from cosmetic sprays have aerodynamic
equivalent diameters >10 um, with propellant sprays yielding a greater fraction of droplets/particles below 10 um compared with
pump sprays.***" 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.
There is some evidence indicating that deodorant spray products can release substantially larger fractions of particulates having
aerodynamic equivalent diameters in the range considered to be respirable.*® However, the information is not sufficient to determine
whether significantly greater lung exposures result from the use of deodorant sprays, compared to other cosmetic sprays. Panthenol,
Panthenyl Triacetate, and Calcium Pantothenate are reportedly used in face powders at concentrations up to 0.5%, 0.003%, and
0.01%, respectively, and could possibly be inhaled.**** The VCRP indicates that Panthenol and Pantothenic Acid are reportedly used
in face powders and Panthenol is used in powders.? Conservative estimates of inhalation exposures to respirable particles during the
use of loose powder cosmetic products are 400-fold to 1000-fold less than protective regulatory and guidance limits for inert airborne
respirable particles in the workplace.*®*°

44,46

Panthenol (3% in eye lotions), Pantothenic Acid (0.001% in eye shadows), and Panthenyl Ethyl Ether (0.84% in eye shadows) are
reported to be used in cosmetic formulations indicative of potential eye exposure.”>** Panthenol (2.5% in other personal cleanliness
products; 2% in lipstick) and Panthenyl Triacetate (2% in lipstick) are reported to be used in formulations with possible mucous
membrane exposure and/or ingestion.***

Panthenol, Pantothenic Acid, and the five derivatives included in this safety assessment are not restricted from use in any way under
the rules governing cosmetic products in the European Union.>

Non-Cosmetic

The uses of Panthenol, Pantothenic Acid, Calcium Pantothenate, and Sodium Pantothenate, as specified in the Code of Federal
Regulations (CFR) Title 21 and Title 9, are largely as nutritional food additives (Table 4). GRAS status was established for
Panthenol, Calcium Pantothenate, and Sodium Pantothenate with the use of good manufacturing and feeding practices in animals
(21CFR582.5212, 21CFR582.5580, 21CFR582.5772). Calcium Pantothenate is GRAS as a direct food additive (nutritive) intended
for human consumption and is also used in infant formulas (21CFR184.1212). The reference daily intake for Pantothenic Acid for
adults and children at least 4 years of age is 5 mg/day, for infants through 12 months 1.8 mg/day, for children 1 to 3 years 2 mg/day,
and for lactating women 7 mg/day (21CFR101.9). In food, both the D- and DL-mixtures of Calcium Pantothenate are used. Calcium
Pantothenate is authorized by the Alcohol and Tobacco Tax and Trade Bureau to be used in the fermentation of apple wine.’***

There was inadequate safety data to establish generally-recognized-as-safe-and-effective status in various over-the-counter (OTC)
drug products for Panthenol, Pantothenic Acid, and Calcium Pantothenate (21CFR310.527, 21CFR310.545).
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Panthenol

D-Panthenol (1.5 to 15 mg/ml) is listed as an ingredient in FDA-approved prescription drug products for use as injectable vitamins.*
D-Panthenol (concentration not specified) is listed as an ingredient in a contact lens multipurpose cleaning solution which was cleared
for use under a 510 (k) premarket notification by the FDA based on equivalence to a “legally marketed predicate device”.”> Panthenol
is listed as an ingredient that may have chemical activity in a wound dressing.? The FDA cleared a 510 (k) premarket notification for
a medical device intended for wound healing (prescription and OTC uses), which listed Panthenol (concentration not specified) as a
skin conditioning ingredient in a topical formulation.**

Calcium Pantothenate

The FDA permitted a 510 (k) premarket notification for a medical device marketed for human oocyte in vitro fertilization, which
listed Calcium Pantothenate (concentration not specified) as an ingredient.”

TOXICOKINETIC STUDIES

Panthenyl Triacetate

Panthenyl Triacetate has been reported to convert to Panthenol and Pantothenic Acid upon dermal application to human skin.>***

Panthenyl Triacetate has also been reported to penetrate underarm skin.**

Provided below are summaries of dermal and nail penetration experiments that are presented in detail in Table 5.

Dermal Penetration
In Vitro

Animal

The cutaneous penetration of D-Panthenol (10% in a hydrophilic gel formulation) through the skin of pigs was examined, with and
without sonophoresis, in a diffusion cell experiment.”® The penetration of D-Panthenol into pig skin was enhanced by the use of an
ultrasound technique. A steady increase in D-Panthenol concentration was observed in receptor cell fluid from 2 to 120 minutes, with
a plateau reached by 180 minutes (903 pg/ml without ultrasound and 1069 pg/ml with ultrasound).

D-Panthenol (concentration not specified) was evaluated in various surfactants (Tween®85, SDS, and Span®80), ranging in
concentration from 0.5% to 5%, for 180 minutes in a Franz diffusion cell experiment using porcine abdominal skin.*® The study
authors concluded that 1% surfactant yielded the optimum results in the skin penetration of D-Panthenol for this test and that the
nature of the enhancer effected the cutaneous barrier impairment.

Human

The dermal penetration of **C-Panthenol (20 mg/ml in ethanol, 0.05 mCi/ml) through human abdominal skin samples was evaluated in
a Franz (static) diffusion cell experiment.>” Skin samples were either not stripped or stripped 5x or 10x prior to the application of 10
ul test substance. The receptor solution (0.01 mol/l phosphate buffered saline with 5% polyethylene glycol (v/v)) was collected up to
60 minutes post-application, and then all skin samples were stripped 20x before analysis. In the skin samples not stripped prior to test
substance application, the amount of applied radioactivity detected after 60 minutes was 84% in the stratum corneum, 6% in the
epidermis, and 4% in the dermis; radioactivity in the receptor fluid was negligible (< 0.03%). For the 5x stripped samples, the
radioactivity detected 15 minutes post-application was 81%, 8.7%, and 6% in the stratum corneum, epidermis, and dermis,
respectively; radioactivity in the receptor fluid was negligible (< 0.1%). For the 10x stripped samples, the radioactivity detected 15
minutes post-application was 72%, 18%, and 6.3% in the stratum corneum, epidermis, and dermis, respectively; radioactivity in the
receptor fluid was negligible (< 0.04%).

In Vivo
Human

D-Panthenol (3% in water-based gel), Panthenyl Triacetate (3% in water-based gel), or a water-based gel control were applied to volar
forearms of human subjects; measurements of the ingredients to a skin depth of 25 um were taken using confocal Raman infrared
microspectroscopy at 1, 5, and 24 hours following application.” At all time points, D-Panthenol and Panthenyl Triacetate were
detected in the upper layers of the stratum corneum, exceeding baseline levels (see Table 5 for levels detected); D-Panthenol was
detected to a lesser extent (slightly above baseline level at all time points) and Panthenyl Triacetate was virtually undetected (at all
time points and baseline level) at depths of 25 um. D-Panthenol was detected in the stratum corneum upper layers (exceeding
baseline) down to 25 um (above baseline level) 24 hours after Panthenyl Triacetate application. The researchers stated that Panthenyl
Triacetate was converted to D-Panthenol by deacetylation in the deeper layers of skin. Another experiment very similar to that
described above produced comparable results, indicating that Panthenyl Triacetate is converted to D-Panthenol in the deeper stratum
corneum layers.*
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Nail Penetration
In Vitro
Human

An experiment examined the penetration of 1-**C-Panthenol through human fingernails.>® Nail incubation was conducted by inserting
the nail plate into one-chamber of a diffusion cell with the dorsal nail surface exposed to air and the ventral side touching a cotton ball
containing saline for moisture. Fifteen microliters of 2% **C-Panthenol (0.07-0.08 uCi) in either a 98% nail formulation (containing
ethanol, acrylates copolymer, and phytantriol) or water, was applied to the dorsal nail daily for 1 week. Results showed that, by day 7,
the applied radioactivity from the formulation was 2 times higher in the interior nail plate and 3 times higher in the cotton ball
compared to the radioactivity in the applied aqueous solutions. The radioactivity was 34% lower in the dorsal nail by day 7 when the
formulation was used, compared to the aqueous solution. The researchers speculated that solvent evaporation of the formulation may
have concentrated the *C-Panthenol on the dorsal nail, and that diffusion of the test substance may have been enhanced by a
formulation-induced increase in nail hydration and increased thermodynamic activity of **C-Panthenol in the formulation.

Penetration Enhancement
In Vitro
Animal

The effect of D-Panthenol on the penetration of progesterone in rat skin was examined in a Franz-type diffusion cell (0.95 cm?
diffusion area) experiment.® The test formulations consisted of 0% (control), 6%, or 20% D-Panthenol, progesterone (0.8 g),
triethylcitrate (2.6 to 3 g), and either PMA (polyethacrylate-methacrylate matrix with 2% hydroxypropylmethylcellulose gel), PVA
(polyvinylalcohol matrix with water), or PVP (polyvinyl pyrrolidone matrix with 2% hydroxypropylmethylcellulose gel and water).
The polymer matrix test formulations were applied to the stratum corneum in the diffusion cell. The receptor fluid (propylene
glycol:water, 40:60, w/w) was collected at intervals up to 24 hours post-application and assayed for progesterone. For the PMA
formulation, there was no difference in permeation of progesterone with or without the addition of D-Panthenol. There was a slight
increase in progesterone permeation for the PVA formulation with 6% and 20% D-Panthenol compared to the control. The PVP
matrix formulations with 6% and 20% D-Panthenol increased progesterone permeation 4.5-fold and 2.5-fold, respectively, compared
to the PMA matrix and to formulations without D-Panthenol.

Additional experiments evaluating the release of progesterone from the polymer formulations were conducted. The polymer matrix
formulations (200 um total thickness) described above were placed in a diffusion cell without rat skin. The receptor cell conditions
and fluid analysis were as described above. The PMA formulations (6% and 20% D-Panthenol) showed a 1.1-fold increase in release
rate of progesterone compared to formulations without D-Panthenol. D-Panthenol had no effect on the release rate of progesterone
from the PVA matrix system. In the PVP matrix system, the 6% and 20% D-Panthenol formulations increased the release rate of
progesterone 1.3-fold and 4.3-fold, respectively, compared to controls.

Absorption, Distribution, Metabolism, Excretion (ADME)

Panthenol can be oxidized in the skin to Pantothenic Acid.* The reactions in which Pantothenic Acid plays a role are the synthesis
and metabolism of steroid hormones, sterols, and fatty acids, the synthesis of acetylcholine and porphyrins, and carbohydrate
metabolism. A toxicokinetics study in rats fed 20 mg/kg/day D-Panthenol for 24 or 45 days or up to 6 months showed an increase of
the Pantothenate content in the heart (by 20%) and in the kidney (by 43%) after 6 months. In another rat study, single doses
(administered orally) of 1.0 mg Panthenol resulted in 0.8 mg detected in excreted urine. Pantothenic Acid absorption in humans
occurs in the small intestines. Panthenol is oxidized to Pantothenic Acid in human cells. Human subjects who consumed 100 mg
Panthenol showed urinary excretion of Pantothenic Acid to be 10- to 50-fold higher than normal values within 4-hours post-
administration.

D-Panthenol can be absorbed into the skin and converted to Pantothenic Acid.®

D-Panthenol
D-Panthenol, a synthetic pro-vitamin, is oxidized in the body to Pantothenic Acid, the only biologically active form of the B vitamin.?
Pantothenic Acid

Pantothenic Acid naturally occurs in all animal and plant tissues.”” As a vitamin in the B complex, it is vital for coenzyme A synthesis
in mammalian cells. The Pantothenic Acid Reference Daily Intake (RDI) for essential human nutrition is 5 to 10 mg (Table 4).

Absorption, distribution, metabolism, and excretion studies are summarized below; details are presented in Table 6.
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In Vivo
Animal

A dermal exposure experiment in rats treated with b-Panthenol (20 mg in 50% ethanol), D-Panthenyl Ethyl Ether (22.8 mg in 50%
ethanol), or a control (50% ethanol only) resulted in 100% and 70% conversion of D-Panthenol and D-Panthenyl Ethyl Ether,
respectively, to Pantothenic Acid as determined by urine analysis up to 114 hours post-application.®? Study researchers noted that D-
Panthenyl Ethyl Ether exhibited a gradual, more delayed conversion as compared to D-Panthenol, resulting in a vitamin depot effect.
In a similar experiment, rats were dermally exposed to D-Panthenol (20 mg in ethanol), D-Panthenyl Triacetate (20 mg in ethanol), or a
control (ethanol only); analysis of the urine samples collected for 114 hours post-application showed 100% and 45% conversion of D-
Panthenol and D-Panthenyl Triacetate, respectively, to Pantothenic Acid.®®

Single doses of either Pantothenic Acid (4 mg) or Calcium Pantothenate (4 mg) were orally administered to rats; 64% of Pantothenic
Acid was detected in the urine 24 hours after Pantothenic Acid administration and ~25% of Pantothenic Acid was found in the urine
24 hours following Calcium Pantothenate dosing.* In another experiment, rats were dosed daily in the diet with 0, 4, 8, or 16 mg/kg
Calcium Pantothenate for 28 days.** In the control group (vitamin deficient group), Pantothenic Acid content of the liver and adrenal
glands and urinary excretion were statistically significantly lower than all the treated groups. A dose-dependent increase in urinary
Pantothenic Acid content corresponding to Calcium Pantothenate intake was observed. A study was conducted in rats fed 0 (vitamin
deficient group), 0.0016%, 1%, or 3% Calcium Pantothenate daily in the diet for 29 days.”> Notable results included an increase in
liver Pantothenic Acid levels and a decrease in urinary excretion of vitamins B; and Bg metabolites with increasing Calcium
Pantothenate doses, and an adverse effect on nicotinamide metabolism in the vitamin deficient group and in the animals exposed to
1% and 3% concentrations. Rats were orally dosed with 1, 2, 5, or 10 mg/kg Calcium Pantothenate or Panthenol; 24 hour urine and
feces samples were collected and analyzed.” Results showed that 85% (from 5 mg/kg dosage) and 173% (from 10 mg/kg dosage)
more Pantothenic Acid was detected in urine after Panthenol administration than following Calcium Pantothenate dosing.
Pantothenate was excreted in greater amounts after Panthenol exposure (60% of dose) than after Calcium Pantothenate exposure
(23%-33% of dose). In rats orally exposed to 23 mg/kg Calcium Pantothenate daily in the diet for 5-6 months a 32% increase in
Pantothenic Acid content in the heart and a 25% decrease in Pantothenic Acid content in the liver were observed.®*? Radiolabelled
Sodium Pantothenate (location and identity of label was not specified) was orally administered to dogs (0.8 mg/kg) and rats (1.6
mg/kg) and urine was analyzed.'? In dogs, 0.5% of the dosed radioactivity was excreted as unchanged Pantothenate in the urine 24
hours post-dosing and 40% was excreted as the B-glucuronide within 7 days. In rats, no glucuronide was detected and 27% of the
radioactivity was excreted as Pantothenate in the urine within 7 days of administration.

Human

Human subjects were orally dosed with 100 mg of Calcium Pantothenate (no additional details were provided) and by 4 hours post-
administration ~20% of the dose was excreted as Pantothenate in the urine.*> Following oral administration (dosage not specified) in
human subjects, Pantothenic Acid was absorbed from the gastrointestinal tract; urinary excretion of unchanged Pantothenic Acid was
approximately 70% and in feces about 30%.*

TOXICOLOGICAL STUDIES

Human subjects received 10-20 g/day Pantothenic Acid orally for an unspecified period of time; water retention and occasional
diarrhea were noted.”

Acute Toxicity

In acute studies, there were no deaths in mice orally dosed with 10 g/kg D-Panthenol, in another test an oral LDs, of 15 g/kg D-
Panthenol in mice was reported; all mice died after oral dosing with 20 g/kg D-Panthenol; no toxicity was observed in rats orally
administered 26 ml/kg of a product containing 0.5% Panthenol; and slight thinning of the body of male rats was noted after oral
dosing with 7 ml/kg of a cream containing 0.5% Panthenol.” In mice and rats, LDss of 2.5 g/kg and 3.5 g/kg, respectively, were
reported following subcutaneous exposure to Pantothenic Acid. After intravenous administration of D-Panthenol the LDss were
reported to be 7 g/kg and > 10 g/kg in mice and 4 g/kg in rabbits.

Provided below is a summary of the acute toxicity studies; details are presented in Table 7.

In a 24-hour occlusive patch test, 3 ml/kg D-Panthenol was applied to shaved rat skin in a single treatment in accordance with OECD
TG 402 (Acute Dermal Toxicity).®® No deaths occurred, gross pathology was unremarkable, and no skin reactions were observed:;
LCs > 3 ml/kg/day was reported. Rats were dermally exposed to a single semi-occluisve application of 2 g/kg (no vehicle) DL-
Panthenyl Ethyl Ether for 24 hours using good laboratory practice (GLP) and in accordance with the Organization for Economic
Cooperation and Development Test Guideline (OECD TG) 402.° The LDs, was reported to be > 2 g/kg.

In separate experiments, rats were orally exposed to single dosages of 10 g/kg D-Panthenol,” 2 g/kg DL-Panthenyl Ethyl Ether®, or up
to 10 ml/kg Panthenyl Triacetate®’ in accordance with OECD TG 401 (Acute Oral Toxicity). The LDs, of D-Panthenol was reported
to be > 10 g/kg; on the first study day an impaired general state was noted, however there were no deaths and gross pathology exam
revealed no findings.” The LDs, of DL-Panthenyl Ethyl Ether was reported to be > 2 g/kg and the LDs, of Panthenyl Triacetate was
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reported to be > 10 ml/kg; there were no deaths or clinical signs noted and necropsy was unremarkable for both ingredients.®®” In
other tests of animals orally exposed to single doses of D-Calcium Pantothenate, no toxicity was reported in dogs and monkeys and the
LDs, was reported to be 10 g/kg and > 10 g/kg in mice and rats, respectively.'?

A single dose inhalation study in rats exposed to 5.2 mg/l b-Calcium Pantothenate dust particulates (mass median aerodynamic
diameters < 3.6 pm) in air for 4 hours, in accordance with OECD TG 403, revealed increased respiration and piloerection from 3
hours to 7 days after exposure, which were both reversed by day 8.>' No mortalities were reported.

Short-Term Toxicity
Summaries of the short-term, subchronic, and chronic toxicity studies are presented below and details are presented in Table 8.

Animal

Panthenyl Ethyl Ether (0.125%) in a leave-on hair conditioner was applied (restraint collars used for 7 hours after administration of
test substance; further details not provided) to the shaved skin of New Zealand White rabbits for 5 days/week for 28 days.®® No
mortality was reported; diarrhea and soft stools were observed in 1 treated female rabbit periodically throughout the study.

Rats were administered 0 or 0.03% Pantothenic Acid daily in their drinking water for 9 weeks; the only statistically significant finding
was a ~2-fold increase in basal plasma corticosterone levels in the Pantothenic Acid group, compared to the control group.®® In
another experiment, rats were dosed daily in the diet with 0, 4, 8, or 16 mg/kg Calcium Pantothenate for 28 days.** In the control
group (vitamin deficient group), body weight gain and total food intake were statistically significantly lower than in all the treated
groups. A study was conducted in rats fed 0 (vitamin deficient group), 0.0016%, 1%, or 3% Calcium Pantothenate daily in the diet for
29 days.”® Notable results included a decrease in body weight gain and food intake in the vitamin deficient group, an increase in brain
and testis weights in the vitamin deficient group, an increase in lung and spleen weights in the animals exposed to 3%, and diarrhea at
3% concentration. A no-observed-adverse-effect-level (NOAEL) of 1% and a lowest-observed-adverse-effect-level (LOAEL) of 3%
Calcium Pantothenate were reported. The same researchers performed a test of 5% Calcium Pantothenate in the diet; 4 of the 5 rats
died within 2 days from severe diarrhea.

Subchronic Toxicity

In 3-month subchronic toxicity studies there were no deaths reported from dermal exposure in rabbits (6 mg/cm? of 0.5% Panthenol)
and rats (227 to 680 mg/kg of 0.2% Panthenol).* The rabbits exhibited slight to moderate erythema, edema, and cutaneous
desquamation. The rats displayed minimal hyperkeratosis in the subcutis and skin, but no systemic toxicity was observed. There were
no toxicological effects reported in rats orally administered up to 200 mg/day D- and bL-Panthenol and in dogs orally dosed with up
to 500 mg/day D-Panthenol. Slight renal toxicity (100 mg/kg Panthenol) and more substantial renal toxicity (400 mg/kg Panthenol)
were observed in rats orally exposed to Panthenol in a 13-week study.

Animal

A NOAEL of 200 mg/kg/day was reported for rats orally dosed with up to 200 mg/kg/day pDL-Panthenol for 3 months (OECD TG
408).® When rats were orally exposed to b-Calcium Pantothenate (up to 200 mg/kg/day) in the diet for 3 months, adrenal gland
weights were greater in males (24% increase in 50 mg/kg/day group) and lower in females (17% decrease in 200 mg/kg/day group) of
treated animals compared to controls.'? A slight hyperemia of the spleen in some animals dosed with 200 mg/kg/day was also noted.

Chronic Toxicity
In rats orally administered 2 mg/day Panthenol for 6 months there were no histopathological changes.*
Animal

D-Calcium Pantothenate was administered to dogs (~5 mg/kg), monkeys (up to 400 mg/kg), and rats (up to 2000 mg/kg) in the diet
daily for 6 months and no toxicities were reported.** Calcium Pantothenate (~20 mg/kg) was administered to mice daily in drinking
water for their life span. A statistically significant increase in mean life span of treated animals (653 days) compared to untreated
controls (550 days) was observed.

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY (DART) STUDIES

Two different groups of female albino rats were supplemented with the same vitamin mixture and either 100 pg or 1 mg Calcium
Pantothenate after giving birth to their first litter (stock diet for all female rats during first pregnancies) and through the birth of
young from their second pregnancies (gestation period not provided).* The young born from both the first and second pregnancies
were normal. No teratogenicity or fetotoxicity were reported.

Provided below is a summary of DART studies that are presented in detail in Table 9.

DL-Panthenyl Ethyl Ether (up to 1000 mg/kg/day) was administered by gavage to pregnant rats 1x/day on days 6 through 19 of
gestation using GLP and in accordance with OECD TG 421; the maternal and developmental NOAELs were reported to be > 1000
mg/kg/day.°
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In different experiments examining the effects of orally administered Calcium Pantothenate (up to 2000 mg/kg) on pregnant rats
(details on gestation were not provided) no toxicity, teratogenicity, or fetotoxicity was reported; Calcium Pantothenate was found to
cross the placenta.™

GENOTOXICITY

Provided below is a summary of genotoxicity studies that are presented in detail in Table 10.

In Vitro

DL-Panthenol and bL-Panthenyl Ethyl Ether were found to be non-mutagenic in Ames tests using Salmonella typhimurium and in WP2
assays using Escherichia coli (both tests were performed with and without activation) at concentrations up to 5000-10,000
pg/plate.”**% p-Panthenol (up to 2080 pg/ml) was non-mutagenic in a mammalian cell gene mutation assay using Chinese hamster
V79/HPRT (hypoxanthine phosphorybosyl transferase) cells (with and without activation) and was non-clastogenic in a mammalian
chromosomal aberration test performed in human lymphoctyes (with and without activation).®® pL-Panthenyl Ethyl Ether (up to 2400
pg/ml) was negative for genotoxicity (cytotoxicity was reported at concentrations of 300 pg/ml and above) in a mammalian cell gene
mutation assay, conducted both with and without metabolic activation, using Chinese hamster lung fibroblasts.® In a mammalian
chromosomal aberration test performed in human peripheral lymphocytes, with and without metabolic activation, DL-Panthenyl Ethyl
Ether (up to 5000 ug/ml) was non-clastogenic.®® p-Panthenyl Triacetate was non-mutagenic in an Ames test using S. typhimurium,
with and without metabolic activation, up to 5000 pg/plate.” In a microbial plate suspension assay, performed with and without
metabolic activation, D-Sodium Pantothenate (concentrations not specified) was determined to be non-mutagenic when tested in
Saccharomyces cerevisiae and S. typhimurium.** Sodium Pantothenate (up to 10,000 pg/plate) was non-mutagenic in an Ames test in
S. typhimurium, conducted with and without metabolic activation.”

CARCINOGENICITY

There were no carcinogenicity studies identified in the literature for the ingredients presented in this report, and unpublished data were
not submitted.

OTHER RELEVANT STUDIES

Data summaries included therapeutic uses of D-Panthenol for radiation protection in rats and as an anti-inflammatory for UV-
induced erythema in guinea pigs.*" Additionally, the use of b-Panthenol was investigated for in vitro cytotoxicity prevention and for
skin wound healing in animals. Studies indicated that D-Panthenol was used in skin wound healing and corneal wound healing in
human subjects.

Transformation
In Vitro

Calcium Pantothenate

Calcium Pantothenate was evaluated in experiments performed with the BALB/c-3T3 cell neoplastic transformation system, known to
produce a tumor-promoting response to phorbol esters.’? As part of the protocol for the transformation assay, 0.1 pg/ml of 3-methyl-
cholanthrene (carcinogen) was used to initiate the 1-13 cell line of BALB/c-3T3 cells; controls without 3-methylcholanthrene were
also used in the experiment.”® The culture plates were treated with fresh medium (no carcinogen present) 72 hours following
treatment with 3-methylcholanthrene. On day 7 and twice weekly for 28 days, Calcium Pantothenate (50 pg/ml initiated
concentration; 500 pg/ml uninitiated concentration) or control medium were added to dishes treated with 3-methylcholanthrene (0.1
pg/ml) and to dishes not treated with the carcinogen. After 4 weeks, 3-methylcholanthrene was removed from the plates. The plates
were scanned for Type Il foci after staining with Giemsa. Results indicated that Calcium Pantothenate had a promoting effect on
Type 11 transformed foci; a repeat experiment showed this effect to be marginal.

Cytotoxicity
In Vitro
Panthenyl Triacetate

A test was performed to determine if D-Panthenyl Triacetate has the potential to cause cytotoxicity.” The Skin? ZK 1200 Model was
used in the experiment. D-Panthenyl Triacetate was applied (neat) to tissue samples; both untreated controls and positive controls
were used. The researchers determined that there was no concern for D-Panthenyl Triacetate to potentially cause irritation or
cytotoxicity.
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Effect on Metabolism
In Vitro
Panthenol and Panthenyl Triacetate

The epidermis of human abdominal skin samples was treated with 2% D-Panthenol, 2% Panthenyl Triacetate, or placebo cream and
incubated for 6 or 24 hours.>® Skin samples were analyzed for metabolism markers. D-Panthenol and Panthenyl Triacetate were found
to stimulate the citric acid cycle, mevalonate pathway, and cholesterol sulfate synthesis. D-Panthenol increased measures of lipid
transport. The researchers concluded that Panthenyl Triacetate dermal treatment inhibited lipid transport and stimulated glycolysis.

Effect on Human Skin Fibroblasts
In Vitro
Calcium Pantothenate, Panthenol, and Pantothenic Acid

RNA from proliferating human dermal fibroblasts was incubated with Calcium Pantothenate (20 ug/ml) or without Calcium
Pantothenate for 8-12 hours in a 2% fetal calf serum medium, then exon array analysis and quantitative polymerase chain reaction
were performed.™ Results indicated that Calcium Pantothenate caused substantial upregulation of MRNA encoding 7 genes in dermal
fibroblasts. Human skin fibroblasts were incubated in a medium with Panthenol (up to 20 mM), Pantothenic Acid (up to 1000 uM), or
in a control medium for 24 hours and analyzed for protein. Heme oxygenase-1 protein inductions were observed in cells treated with
Panthenol and Pantothenic Acid. Human skin fibroblasts were treated with Panthenol (up to 20 mM) for 24 hours and assayed using
chemiluminescence to determine the formation of reactive oxygen species; results showed that Panthenol inhibited the formation of
reactive oxygen species.

Wound Healing
In Vitro
Calcium Pantothenate

In vitro experiments performed in human dermal fibroblast monolayers showed that 20 pg/ml of Calcium Pantothenate accelerated
wound healing compared to controls when applied to artificially induced monolayer scrape wounds for 24 hours at 37 °C.”* By 20
hours, 80% closure of the wound was observed in treated samples compared to 21% in controls. Further experiments indicated that
cell migration also aided in wound closure. Cell culture experiments evaluating cell proliferation, in which 20 or 40 pg/ml of Calcium
Pantothenate were incubated with human dermal fibroblasts for up to 16 h, resulted in higher cell counts in treated (effect was more
pronounced with 20 than 40 pg/ml) compared to untreated control samples.

In Vivo
Human
D-Panthenol and D-Panthenyl Triacetate

In a double-blind, wound-healing study, suction blisters were formed on the volar forearms of human subjects (n = 40) using a
vacuum and then treated (occlusively) with different emulsions containing 3% D-Panthenol, 3% Panthenyl Triacetate, a placebo
emulsion, or saline control for up to 72 hours.>® Transepidermal water loss (TEWL) was statistically significantly decreased by 8.7%
after 72 hours with the Panthenyl Triacetate treatment compared to the saline control; TEWL after placebo or b-Panthenol treatments
was not statistically different from TEWL after saline exposure at 72 hours. Two different studies (n = 20 to 25 human subjects in
each study) examined the effect of 5% D-Panthenol in volar forearm skin, irritated by sodium lauryl sulfate.”>"® In one study, the skin
irritation was induced with sodium lauryl sulfate prior to D-Panthenol treatment,”® and in the other study, skin irritation was induced
during the 26-day course of D-Panthenol treatment.”® Results from both studies indicated that b-Panthenol reduced irritation and
edema compared to placebos.

Therapeutic Effect
In Vivo
Animal
D-Panthenol

An in vivo test in guinea pig skin examined the therapeutic effect of D-Panthenol (5%) in a hydrogel formulation applied 1 hour after
20 minutes of UV exposure to shaved skin (2 cm?).”” The p-Panthenol hydrogel formulation was reapplied at various time points up
to 48 hours; inflammation was evaluated at those time points. Results showed that D-Panthenol had a statistically significant
inhibitory effect on inflammation compared to controls.
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Radioprotective Effect
In Vivo

Animal
Calcium Pantothenate

In a test on rats having undergone a partial hepatectomy and irradiation (Sr*°-Y*° beta radiation, 3.6 repetitions/second for 2.48 min),

Calcium Pantothenate (180 mg/day administered in the diet for 42 days) was shown to have radioprotective effects in the skin and
facilitated normal metabolic function of hepatocytes; hepatectomized and irradiated animals that had not been treated with Calcium
Pantothenate exhibited both skin changes and hepatocyte dysfunction.™

DERMAL IRRITATION AND SENSITIZATION STUDIES

In rabbit skin treated with 100% D- and DL-Panthenol and covered with an occlusive patch for 4 hours, slight erythema was observed,
however it cleared within 24-48 hours following patch removal.* There were no signs of irritation to abraded and intact rabbit skin
treated with 2% D- and DL-Panthenol. Rabbits were treated in different experiments with 0.5% Panthenol for 4 to 14 days yielding the
following results: erythema 24 hours after patch removal; erythema and edema 48 hours post-application that lasted for 7 days;
moderate to severe erythema and mild edema persisting for 7 days; and no dermal irritation after 14 days of treatment. Panthenol
(0.5%) was non-comedogenic in rabbit skin.

A product containing 0.5% Panthenol was applied to the skin of human subjects for 4 days, in a cumulative irritation test (procedures
were not provided); results indicated that the test substance was non-irritating.* In a different study, a lotion containing 0.5%
Panthenol was applied (occlusively) to the backs of 10 subjects. After 23 hours the patch was removed and skin washed prior to
evaluation. This process was repeated for 21 days. Eight subjects exhibited minimal erythema during the test; study researchers
determined that the test substance was mildly irritating.

Panthenol, in various products, was applied to the skin of human subjects and occlusively covered for 24-48 hours during the
induction and challenge phases of different experiments.* In one test, erythema and papules were observed in 3 out of 200 subjects
during induction and challenge phases (0.5% Panthenol). Erythema and edema were seen in 3 out of 206 subjects during the
induction and challenge phases (0.5% Panthenol) of another test. Erythema was reported in 1 out of 238 subjects during the
induction phase (0.5% Panthenol) of an experiment. There were no signs of irritation or sensitization in another study with 200
subjects (0.5% Panthenol) or in a smaller test with 25 subjects (0.5% Panthenol). In other experiments, products containing 0.1% to
0.5% Panthenol were applied to the skin of human subjects and occlusively covered for 24-72 hours during induction and challenge
phases; the test substance was non-sensitizing.

A summary of dermal irritation and sensitization studies is provided below; details are presented in Table 11.

Irritation
Animal

An irritation test in rabbits revealed that 0.5 g of 5% (w/w) D-Panthenol in a cream formulation was non-irritating when applied semi-
occlusively to shaved skin for 4 hours using GLP and in accordance with OECD TG 404 (Acute Dermal Irritation/ Corrosion).®’ In
several dermal irritation experiments (occlusive and/or semi-occlusive for 4 hours) in rabbit skin, D-Panthenol and bL-Panthenyl Ethyl
Ether (concentrations not provided) were non-irritating.®® D-Panthenol was reported to be a mild skin irritant and D-Calcium
Pantothenate was reported to be non-irritating to rabbit skin in a European Food and Safety Authority (EFSA) article; no further
details were provided.* Panthenyl Ethyl Ether (0.125%) was applied to shaved rabbit skin for 5 days/week for 28 days (restraining
collars used during 7 h/day exposures).”® Instances of slight-to-moderate erythema, edema, atonia, desquamation, and fissuring were
reported in most treated animals by the end of the first week; except for slight erythema and desquamation that continued throughout
the study, the other irritation effects resolved by day 13. Mild acanthosis and trace chronic dermatitis were observed in the Panthenyl
Ethyl Ether treated animals; controls exhibited no signs of irritation. Overall, in animals, the ingredients were non-to-mildly irritating.

Human

D-Panthenyl Triacetate (10% in polyglycol P-4000) caused no skin reactions in a closed epicutaneous patch test for 24 hours in
human subjects.”

Sensitization
Animal

A Buehler test was performed on the shaved flank skin of guinea pigs in accordance with OECD TG 406 (Skin Sensitization) to
evaluate the sensitization potential of DL-Panthenol.” During the epicutaneous induction phase, undiluted DL-Panthenol was applied
occlusively for 6-hour exposure periods on days 0, 7, and 14; in the epicutaneous challenge phase, undiluted DL-Panthenol was applied
occlusively for a 6-hour exposure period on day 28. DL-Panthenol was non-irritating and non-sensitizing. D-Panthenol in a lotion
formulation was evaluated in a guinea pig maximization test in accordance with OECD TG 406.%° Intradermal injections on day 1 and
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topical application (2.5% D-Panthenol) under occlusive conditions on day 8 were performed during the induction phase; the challenge
phase (2.5% D-Panthenol) was conducted under occlusive conditions 2 weeks following topical induction. D-Panthenol was non-
sensitizing in this test. Two open epicutaneous tests (induction phase 4 weeks, challenge on days 30 and 44) were performed in
guinea pigs to evaluate 5% D-Panthenol in an ointment (0.1 ml induction; 0.025 ml challenge); results were non-sensitizing in one test
and weak sensitization potential with slight-to-well-defined irritation potential in the other test. A guinea pig maximization test
evaluating 5% Panthanol in a test solution (induction) and dilutions up to 30% of the 5% Panthenol test solution (challenge), showed
that the formulation was non-sensitizing.2* However, primary skin irritation reactions were noted in 3 guinea pigs 24 hours following
a rechallenge using the test solution containing 5% Panthenol (no details were provided as to whether any reactions at this
concentration were observed during induction). DL-Panthenyl Ethyl Ether was examined in a guinea pig maximization test conducted
using GLP in accordance with OECD TG 406.° The induction phase consisted of intradermal injections (5%-10% DL-Panthenyl Ethyl
Ether) on day 1 and epicutaneous application (100% bL-Panthenyl Ethyl Ether secured with patch) on day 8. The challenge phase
(25%, 50%, or 100% DL-Panthenyl Ethyl Ether with semi-occlusive patch) occurred on day 22. Results showed that DL-Panthenyl
Ethyl Ether was non-sensitizing at challenge and slightly irritating to the skin during epicutaneous induction. In a local lymph node
assay (LLNA), a créme product and a spray product each containing 5% Panthenol were non-sensitizing in mice.** Generally,
Panthenol and DL-Panthenyl Ethyl Ether were non-sensitizing in animals with instances of mild irritation noted.

Human

D-Panthenol (5% in a hydrogel formulation or 5% in liquid drops) was evaluated in epidermal patch tests in healthy human subjects
and in those with allergic dermatoses and found to be non-sensitizing (no further details provided).” In a human-repeat-insult-patch-
test (HRIPT), 5% D-Panthenol in a cosmetic baby product was reported to be non-sensitizing and non-irritating.®* A test gel
containing 3% Panthenol (concentration used during induction and challenge) was evaluated for 24 hours under occlusion, 3 times/
week, for 4 weeks (induction) in human subjects.®* There was approximately 1 week between induction and challenge; the test gel
was non-sensitizing, however 1 instance of mild erythema was reported during induction. In a very similar experiment, 6% Panthenol
in a test gel was non-sensitizing in human subjects, but mild erythema, attributed by the study researchers to be an irritation reaction,
was noted in 1 subject at 4 days post-challenge; there were rare occurrences of mild erythema during induction.?* Panthenol (5%
concentration used during induction and challenge) in a leave-on product was evaluated in a HRIPT under occlusion for 24 hours (9
patches applied during 3-week induction followed by 2 weeks rest prior to challenge); results were non-sensitizing with 1 subject of
113 showing low level erythema during the challenge phase.®® Panthenyl Ethyl Ether (0.005%) was evaluated in a very similar
HRIPT and found to be non-sensitizing; out of 106 subjects, mild-to-definite erythema was observed in 48 subjects during induction
and 5 subjects at challenge.®® Overall, in humans, Panthenol and Panthenyl Ethyl Ether were non-sensitizing and non-to-mildly
irritating.

Photoirritation / Photosensitization
In Vivo
Animal
D-Panthenol
In an EFSA article, D-Panthenol was reported not to cause photoallergenic reactions in guinea pig skin (no further details provided).*

OCULAR IRRITATION

Rabbits treated with 100% D- and DL-Panthenol displayed slight conjunctival redness and chemosis, but the effects resolved within 3
weeks following treatment.” Slight conjunctival redness was observed in rabbits that were administered 0.5% and 2% Panthenol,
however in most cases it cleared by 24-72 hours after treatment. A test evaluating 0.1% Panthenol in both rinsed and unrinsed rabbit
eyes revealed no signs of ocular irritation. For 3 weeks, 23 subjects were exposed to 0.1% Panthenol in 2 mascaras (study
procedures were not provided). No eye irritation caused by the test substance was observed.

A summary of ocular irritation studies is provided below; details are presented in Table 12.

An in vitro test was performed using GLP in accordance with OECD TG 437 (Bovine Corneal Opacity and Permeability Test Method
for Identifying Ocular Corrosives and Severe Irritants).’” D-Panthenyl Triacetate (undiluted, > 95% purity) was applied (0.75 ml) to
the corneas surface. The study researchers determined that D-Panthenyl Triacetate was a non-eye irritant based on the lack of opacity
or cornea permeability indicated by the experimental results.

In several experiments, single applications of D-Panthenol or DL-Panthenyl Ethyl Ether (either undiluted, 5% in a formulation, or
concentration not specified) were instilled into the conjunctival sac of one rabbit eye (no rinsing) in accordance with OECD TG 405
(Acute Eye Irritation/ Corrosion).®”® p-Panthenol was found to be non to-slightly irritating in these studies; corneal redness/irritation
was observed, but resolved by 48 hours in most cases. DL-Panthenyl Ethyl Ether was non-irritating.

Calcium Pantothenate (10% solution) was non-irritating to rabbit eyes after 0.5 ml were instilled into the conjunctival sac (no further
details provided).*?
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CLINICAL STUDIES

Panthenol

Human subjects in a dermatitis clinic were patch tested with a standard diagnostic series that included a 50% bL-Panthenol solution.®
Their reactions to DL-Panthenol were reported to be 5 (+/-), 1 (+), and 1(++) out of 192 subjects. In a 10-week, randomized, double-
blind trial, 207 women with epidermal hyperpigmented facial spots were treated 2x/day with a lotion containing 0.5% Panthenol, 4%
niacinamide, 0.5% tocopheryl acetate, sunscreen, glycerol, and other unspecified ingredients or a control lotion (no further details
provided).® There were 6 subjects in the treatment group and 2 in the control group reporting a mild, transient burning sensation; 1
subject in the treatment group reported dry skin and increased acne. TEWL decreased in treatment and control groups;
hyperpigmentation spots were statistically significantly reduced in treatment groups as compared to controls.

Retrospective and Multicenter Studies
Panthenol

A European Union report cited data from the Information Network of Departments of Dermatology from 2000 to 2009, documenting
137 positive allergic reactions from a large population (> 96,000 patients) to b-Panthenol (no further details provided).” D-Panthenol
was classified by the study researchers to be a “rare” allergen.

In a different study, a total of 3301 patients were patch tested for D-Panthenol (5% pet.) from 1990 to 2016.** The patch tests were
designed based on a pharmaceutical or cosmetic series or according to the use of D-Panthenol in products the patients were using. The
European Society of Contact Dermatitis guideline was followed when readings were performed on days 2, 4, and after. Some patients
were sensitized based on prescription or cosmetic products they used containing D-Panthenol. There were 23 of 3301 patients (0.7%)
who had positive reactions to D-Panthenol, mainly on the face and hands and sometimes on the trunk, legs, and feet. Seven of the
patients were noted to have a history of atopy.

Another retrospective study, conducted from 2010 to 2015, included patients who developed cosmetic dermatitis (iatrogenic dermatitis
not included) as a result of using cosmetic products.”? Panthenol was identified as an individual allergen from a cosmetic product
(type not defined). It was reported that of the 311 patients patch tested for Panthenol (concentration not specified), 3 (0.96%)
exhibited positive reactions. Patch tests were conducted under occlusion for 2 days and test sites read on days 2, 4, and sometimes 7
in accordance with the European Society of Contact Dermatitis guidelines.

Case Reports

Patients with stasis dermatitis and multiple allergies experienced contact allergy to D-Panthenol.”™ A lymphocyte transformation test
with dexpanthenol-modified microsomes was conducted after a patient experienced contact dermatitis from using a cream containing
D-Panthenol. The patient showed positive reactions to b-Panthenol (1%) and the D-Panthenol cream in a patch test while controls
were negative to both. The authors speculated that the allergic reaction was T-cell dependent coupled with the antigen’s microsomal-
dependent metabolism. In a 33 year old woman presenting with chronic facial dermatitis, an allergic reaction to b-Panthenol was
confirmed through a patch test with bD-Panthenol (5% pet). Her condition improved after she discontinued using a cream containing
D-Panthenol and she began consuming a diet low in vitamin Bs. A 21 year old patient exhibited symptoms of facial erythema caused
by a sunscreen containing D-Panthenol (validated by a patch test with 5% D-Panthenol). A woman with itchy eczema of the face had
a positive reaction to 5% D-Panthenol in a patch test, confirming that her lotion containing 0.5% Panthenol caused her symptoms;
patch tested controls were negative. There were 7 additional case reports of contact dermatitis in men, women, and a child, caused by
D-Panthenol (validated by patch testing) in products they were using.

I.Gl

Below is a synopsis of case reports that are described in detail in Table 13.

The case reports involving human dermal exposure to Panthenol or Panthenyl Ethyl Ether include allergic contact dermatitis in a child,
caused by the use of a 75% D-Panthenol facial wipe and a 30% D-Panthenol formulation (confirmed by patch testing);*® episodes of
severe erythema and facial edema in a woman, caused by using a hydrating lotion containing 0.5% D-Panthenol (confirmed by patch
testing);** facial edema, erythema, and pruritus (on trunk) in a woman, caused by using a conditioner containing Panthenol, and
pruritus and edema at the hairline of the same woman after using a hair-coloring product containing Panthenol (positive reactions to
Panthenol were confirmed in a skin prick test);* allergic contact dermatitis caused by a 5% D-Panthenol topical cream (confirmed by
patch testing) used to treat stasis dermatitis in one patient and to treat radiotherapy effects in another;® relapsing facial dermatitis in a
woman, causegby hair lotion containing 30% D-Panthenyl Ethyl Ether (positive reactions to D-Panthenyl Ethyl Ether confirmed by
patch testing).

Included are 2 case reports related to oral exposure. One describes a woman who experienced an anaphylactic reaction attributable to
3.33 mg D-Panthenol in a vitamin B complex (allergic reaction confirmed in a friction test).* The woman recalled that she had a
previous reaction to a sun cream containing D-Panthenol, which caused pruritus and urticaria. In the other report, a woman with
alopecia took trimetazidine (for 6 years), vitamin H (biotin, 10 mg/day for 2 months), and Pantothenic Acid (300 mg/day for 2
months) and developed eosinophilic pleuropericarditis.”® The condition was reversible upon discontinuing administration of vitamin H
and Pantothenic Acid. Once study researchers had eliminated other causes, they thought the vitamin H and Pantothenic Acid
treatment were associated with the adverse reaction.
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SUMMARY

The 7 ingredients included in this safety assessment reportedly function in cosmetics as hair and skin conditioning agents. For
Panthenol and Pantothenic Acid, only new data are included in this report; additional information for these 2 ingredients can be found
in CIR reports published in 1987 and 2006.

VVCRP data obtained from the FDA in 2017, indicate that the highest reported use frequencies are for Panthenol (5766 uses), D-
Panthenol (518 uses), DL-Panthenol (477 uses), and Panthenyl Ethyl Ether (382 uses). The highest maximum use concentrations in
leave-on products are for Panthenol (5.3% in body and hand products), Panthenyl Ethyl Ether (2% in foundation) and Panthenyl
Triacetate (2% in lipstick and other make-up preparations). Frequency of use reported to the VCRP increased for both Panthenol and
Pantothenic Acid in 2017, compared to 2002. Highest maximum concentration of use data received in the 2016 Council industry
survey was not substantially different for Panthenol and Pantothenic Acid as compared to 2004.

Non-cosmetic uses of Panthenol, Pantothenic Acid, Calcium Pantothenate, and Sodium Pantothenate include nutritional food
additives. Panthenol, Calcium Pantothenate, and Sodium Pantothenate are GRAS when used in animal feeds. Calcium Pantothenate
is GRAS as a direct food additive for human consumption and is also used in infant formulas.

D-Panthenol was listed on the product label in a new drug application for a prescription vitamin mixture. A 510 (k) premarket
notification for a medical device was permitted by the FDA for a contact lens multipurpose cleaning solution containing D-Panthenol,
a wound healing topical formulation containing Panthenol as a skin conditioning ingredient, and a human oocyte in vitro fertilization
device containing Calcium Pantothenate.

An in vitro diffusion cell experiment evaluated the penetration of b-Panthenol (10% in a hydrophilic gel formulation) through the skin
of pigs. A steady increase in D-Panthenol concentration was observed in receptor cell fluid 2 to 120 minutes after the gel was applied,
which plateaued by 180 minutes (903 pg/ml to 1069 pg/ml). In a different diffusion cell experiment in porcine skin, bD-Panthenol
(concentration not specified) was evaluated in various surfactants (0.5% to 5%) for 180 minutes. The study authors concluded that the
skin penetration of D-Panthenol was optimized in this test using 1% surfactant and the nature of the enhancer effected the cutaneous
barrier impairment.

In human skin, the dermal penetration of **C-Panthenol (20 mg/ml in ethanol) was evaluated in a Franz (static) diffusion cell
experiment. Skin samples were either not stripped or stripped up to 10 times before the addition of test substance. The receptor
solution (0.01 mol/l phosphate buffered saline with 5%, polyethylene glycol (v/v)) was collected for up to 60 minutes post-application.
The amount of applied radioactivity measured (after 60 min) in the stratum corneum of skin that was not stripped before application
was 84%; 6% and 4% were found in the epidermis and dermis, respectively. For the samples stripped 10 times before application of
the test material, the applied radioactivity detected (after 15 min) in the stratum corneum was 72%; 18% and 6.3% were found in the
epidermis and dermis, respectively. The receptor fluid for all samples contained negligible amounts of the radioactivity applied.

The penetration of 1-'“C-Panthenol through human fingernails was examined in a nail plate diffusion experiment in vitro. Results
indicated that the radioactivity of the formulation base (2% **C-Panthenol in a 98% nail formulation) was 2 times higher in the interior
nail plate and 3 times higher in the cotton ball compared to the radioactivity in the applied aqueous solution (2% **C-Panthenol in
water) after application to the dorsal side of the nail daily for 1 week.

The in vivo dermal penetration of D-Panthenol (3% in water-based gel), Panthenyl Triacetate (3% in water-based gel), or a water-
based gel control was evaluated on the volar forearms of human subjects; measurements of the ingredients to a skin depth of 25 um
were taken using confocal Raman infared microspectroscopy up to 24 hours following application. D-Panthenol and Panthenyl
Triacetate were detected in the stratum corneum. D-Panthenol levels were detected in the stratum corneum 24 hours after the
application of Panthenyl Triacetate.

The effect of D-Panthenol on the penetration of progesterone in rat skin was examined in vitro using a Franz-type diffusion cell. The
following test formulations were applied to the stratum corneum in the diffusion cell: D-Panthenol (0%, 6%, or 20%), progesterone
(0.8 g), and triethylcitrate (2.6 to 3 g), in 1 of 3 polymer matrices. Receptor cell fluid (40:60, propylene glycol:water) was collected at
intervals up to 24 hours post-application. In the PVP (polyvinyl pyrrolidon matrix) treatment with b-Panthenol (6% and 20%),
progesterone permeation increased by 2.5-fold to 4.5-fold compared to other polymer matrix systems and to formulations without D-
Panthenol.

A dermal exposure experiment in rats treated with b-Panthenol (20 mg in 50% ethanol), D-Panthenyl Ethyl Ether (22.8 mg in 50%
ethanol), or a control (50% ethanol only) resulted in 100% and 70% conversion of D-Panthenol and D-Panthenyl Ethyl Ether,
respectively, to Pantothenic Acid as detected via urine analysis. A similar test in rats dermally exposed to D-Panthenol (20 mg in
ethanol) or D-Panthenyl Triacetate (20 mg in ethanol) showed 100% and 45% conversion, respectively, to Pantothenic Acid as
measured in urine up to 114 hour post-application. In vivo, oral exposure toxicokinetics studies in animals resulted in the following
observations: a dose-dependent increase in Pantothenic Acid content in the urine with increasing Calcium Pantothenate dosages (up to
16 mg/kg daily in rat diet for 28 days); by 24 hours post-dosing in rats, 85% (5 mg/kg dosage) and 173% (10 mg/kg dosage) more
Pantothenic Acid was excreted in urine following Panthenol administration than after Calcium Pantothenate dosing; after radioactive
Sodium Pantothenate (location of label not specified) administration in rats (1.6 mg/kg), 27% of radioactivity was detected as urinary
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Pantothenate by 7 days post-dosing; in dogs, radioactive Sodium Pantothenate (0.8 mg/kg) was found in urine at 24 hours post-dosing
to be 0.5% of the administered radioactivity and by 7 days 40% of the radioactivity was excreted in urine as the p-glucuronide. In rats
dosed daily in the diet for 29 days with up to 3% Calcium Pantothenate, the results indicated the following: a decrease in urinary
excretion of vitamins B; and Bg metabolites; an increase in liver Pantothenic Acid levels with increasing Calcium Pantothenate doses;
diarrhea (3% concentration); an adverse effect on nicotinamide metabolism (0%, 1%, and 3% concentrations); and a 1% NOAEL and
a 3% LOAEL. An additional test with 5% Calcium Pantothenate (oral administration) caused death in 4 of 5 rats because of severe
diarrhea. In rats orally exposed to 23 mg/kg Calcium Pantothenate daily in the diet for 5-6 months a 32% increase in Pantothenic Acid
content in the heart and a 25% decrease in Pantothenic Acid content in the liver were observed. In humans, ~20% of a 100 mg
Calcium Pantothenate oral dose was excreted in the urine within 4 hours post-administration. In the body, bD-Panthenol is oxidized to
Pantothenic Acid.

In acute, dermal exposure experiments an LCsy > 3 ml/kg D-Panthenol and an LDs, > 2 g/kg DL-Panthenyl Ethyl Ether in rats were
reported. In acute, oral exposure experiments in rats administered single dosages, an LDsg > 10 g/kg D-Panthenol, an LDs > 2 g/kg
DL-Panthenyl Ethyl Ether, and an LDsy > 10 ml/kg Panthenyl Triacetate were reported. D-Calcium Pantothenate administered in
single, oral dosages, resulted in an LDg, of 10 g/kg and an LDsg, > 10 g/kg for mice and rats, respectively. An acute inhalation study in
rats administered a single exposure of 5.2 mg/l D-Calcium Pantothenate dust particulates (mass median aerodynamic diameters < 3.6
pm) for 4 hours, caused increased respiration from 3 hours to 7 days post-exposure and piloerection, which both resolved by day 8.

In a short-term, dermal exposure study, Panthenyl Ethyl Ether (0.125%) in a leave-on hair conditioner was applied (further details
regarding application not provided) to the shaved skin of New Zealand White rabbits for 5 days/week for 28 days. No mortality was
reported; diarrhea and soft stools were observed in 1 treated female rabbit periodically throughout the study. In an oral exposure study
in rats, the only statistically significant finding was a ~2-fold increase in basal plasma corticosterone levels in the Pantothenic Acid
treated group (0.03% in the diet for 9 weeks) as compared to the control group.

A NOAEL of 200 mg/kg/day for DL-Panthenol was reported in rats orally exposed for 3 months. Observations in rats orally exposed
to D-Calcium Pantothenate (up to 200 mg/kg/day) for 3 months were increased (24%) adrenal gland weights in males (50 mg/kg/day)
and decreased (17%) adrenal weight in females (200 mg/kg/day) of treated animals compared to controls. A slight hyperemia of the

spleen in some animals (200 mg/kg/day) was also noted.

No toxicities were reported when D-Calcium Pantothenate was administered to dogs (~5 mg/kg), monkeys (up to 400 mg/kg), and rats
(up to 2000 mg/kg) daily in the diet for 6 months. A statistically significant increase in mean life span of mice with daily, oral
exposure to ~20% Calcium Pantothenate (653 days) compared to untreated controls (550 days) was noted in a chronic study.

A maternal and developmental NOAEL > 1000 mg/kg/day for DL-Panthenyl Ethyl Ether was reported in rats that were orally dosed on
days 6 through 19 of gestation. In different experiments, results indicated that orally administered Calcium Pantothenate (up to 2000
mg/kg) crossed the placenta of rats, however no toxicity, teratogenicity, or fetotoxicity was reported.

At concentrations up to 5000-10,000 pg/plate, bL-Panthenol and DL-Panthenyl Ethyl Ether were non-mutagenic in Ames tests using S.
typhimurium and in WP2 assays evaluating E. coli. D-Panthenol (up to 2080 ug/ml) was non-mutagenic in a mammalian cell gene
mutation assay performed in Chinese hamster V79/ HPRT cells and non-clastogenic in a mammalian chromosomal aberration test
conducted in human lymphocytes. DL-Panthenyl Ethyl Ether (up to 2400 pug/ml) was negative for genotoxicity in a mammalian cell
gene mutation assay conducted in Chinese hamster lung fibroblasts. In a mammalian chromosomal aberration test performed in
human peripheral lymphocytes, bDL-Panthenyl Ethyl Ether (up to 5000 pg/ml) was non-clastogenic. D-Panthenyl Triacetate (up to
5000 pg/ml) was non-mutagenic in an Ames test using S. typhimurium. D-Sodium Pantothenate (concentrations not provided) was
non-mutagenic in a microbial plate suspension assay evaluating S. cerevisiae and S. typhimurium. In an Ames test examining S.
typhimurium, Sodium Pantothenate (up to 10,000 pg/plate) was non-mutagenic.

Other relevant studies included a BALB/c-3T3 cell neoplastic transformation system to which Calcium Pantothenate (50-500 pg/ml)
was added several times in a 28-day period to a culture medium either with or without 3-methylcholanthrene (known carcinogen).
Results showed that Calcium Pantothenate induced Type 111 transformed foci, however these effects were considered marginal upon
repeat experimentation. D-Panthenyl Triacetate (applied neat to tissue samples) was non-cytotoxic in an in vitro test. Another in vitro
test in the epidermis of human abdominal skin samples showed that D-Panthenol (2%) and Panthenyl Triacetate (2%) stimulated the
citric acid cycle, mevalonate pathway, and cholesterol sulfate synthesis. Lipid transport was negatively regulated by Panthenyl
Triacetate and positively regulated by D-Panthenol. An in vitro test in proliferating human dermal fibroblasts, incubated with Calcium
Pantothenate (20 pg/ml) or without for 8-12 hour in 2% fetal calf serum medium, showed that Calcium Pantothenate caused
substantial upregulation of mMRNA encoding 7 genes in dermal fibroblasts. Panthenol (up to 20 mM for 24 hours) inhibited the
formation of reactive oxygen species in human skin fibroblast cells. In wound-healing studies, Calcium Pantothenate (20 pug/ml) was
shown to accelerate wound healing in human dermal fibroblast monolayers in vitro. D-Panthenyl Triacetate (3%) reduced TEWL in
human subjects with suction blisters. D-Panthenol (5%) was shown to reduce irritation and erythema in human subjects whose skin
was irritated by sodium lauryl sulfate. In vivo tests in guinea pigs showed that D-Panthenol (5%) applied to skin after UV exposure,
inhibited inflammation compared to controls. In a test on rats having undergone a partial hepatectomy and irradiation, Calcium
Pantothenate (180 mg/day administered in the diet for 42 days) was shown to have radioprotective effects in the skin and facilitated
normal metabolic function of hepatocytes.
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D-Panthenol (5%, w/w) was non-irritating to rabbit skin when applied semi-occlusively for 4 hours. In other dermal irritation
experiments, occlusive and/or semi-occlusive for 4 hours, both D-Panthenol and DL-Panthenyl Ethyl Ether (concentrations not
provided) were non-irritating to rabbit skin. Panthenyl Ethyl Ether (0.125%) was slightly-to-moderately irritating with erythema,
edema, atonia, desquamation, and fissuring reported in most treated rabbits by the end of the first week. Except for erythema and
desquamation, the effects resolved by day 13; mild acanthosis and trace chronic dermatitis were observed in treated rabbits. D-
Panthenyl Triacetate (10% in polyglycol P-4000) caused no skin reactions in human subjects during a closed epicutaneous patch test
for 24 hours. DL-Panthenol (undiluted) was non-irritating and non-sensitizing to guinea pig skin in a Buehler test. D-Panthenol (2.5%
in a lotion) was non-sensitizing in a guinea pig maximization test. Two open epicutaneous tests in guinea pigs examined 5% D-
Panthenol in an ointment (0.1 ml induction; 0.025 ml challenge); results were non-sensitizing in one test and weak sensitization
potential with slight-to-well-defined irritation potential in the other test. A guinea pig maximization test evaluating 5% Panthenol in a
test solution (induction) and dilutions of that formulation up to 30% (challenge), indicated that the solution was non-sensitizing.
However, primary skin irritation reactions were observed in 3 guinea pigs 24 hours following a rechallenge using the 5% Panthenol
test solution (no details were provided as to whether any reactions at this concentration were observed during induction). A guinea pig
maximization test was conducted to evaluate DL-Panthenyl Ethyl Ether. During the induction phase, bL-Panthenyl Ethyl Ether (100%
secured with a patch) was slightly irritating to guinea pig skin, and was determined to be non-sensitizing in the challenge phase (up to
100% bL-Panthenyl Ethyl Ether, semi-occlusive). A créme product and a spray product, each containing 5% Panthenol, were non-
sensitizing to mice in an LLNA test.

D-Panthenol (5%) was found to be non-sensitizing in human subjects during an epidermal patch test. An HRIPT revealed that 5%
Panthenol in a cosmetic baby product was non-sensitizing and non-irritating. A test gel containing 3% Panthenol (same concentration
at induction and challenge) was evaluated for 24 hours under occlusion, 3 times/ week, for 4 weeks (induction) in human subjects; the
test gel was non-sensitizing with one instance of mild erythema reported during induction. In another similar experiment, 6%
Panthenol in a test gel was non-sensitizing in human subjects, however an irritation reaction (mild erythema) was noted in 1 subject at
4 days post-challenge; there were rare occurrences of mild erythema during induction. Panthenol (5% concentration used during
induction and challenge) in a leave-on product was non-sensitizing in a HRIPT performed under occlusion for 24 hours (9 patches
used during a 3-week induction with 2 weeks rest prior to challenge); at challenge, 1 subject of 113 exhibited low level erythema. In a
very similarly conducted HRIPT, Panthenyl Ethyl Ether (0.005%) was non-sensitizing with reports of mild-to-definite erythema
observed in 48 of 106 subjects during induction and 5 of 106 subjects at challenge.

An in vitro test performed using GLP in accordance with OECD TG 437 (Bovine Corneal Opacity and Permeability Test Method for
Identifying Ocular Corrosives and Severe Irritants) indicated that D-Panthenyl Triacetate (undiluted, > 95% purity) was a non-eye
irritant based on the lack of opacity or cornea permeability observed.

In rabbit eyes, b-Panthenol (undiluted, 5% in a formulation, or concentration not specified) was considered to be non-to-slightly
irritating in several tests. Slight, but reversible corneal irritation and conjunctival redness were observed. DL-Panthenyl Ethyl Ether
(concentration not specified) and Calcium Pantothenate (10% solution) were non-irritating in rabbit eyes.

In clinical studies, positive reactions to 50% DL-Panthenol were reported in 2 of 192 (1.04%) human subjects patch tested in a
dermatitis clinic. In human subjects treated twice daily for 10 weeks with a lotion containing 0.5% Panthenol or a control lotion, 6
treated subjects and 2 control subjects experienced a mild, transient burning sensation and 1 treated subject experienced dry skin and
worsening of acne. Hyperpigmentation spots were statistically significantly reduced in treatment groups as compared to controls. A
multicenter study noted 137 positive allergic reactions in > 96,000 patients to D-Panthenol (no concentrations provided), classified by
the study researchers to be a “rare” allergen. In another study, 23 of 3301 (0.7%) patients had positive reactions to D-Panthenol (5%)
in patch tests conducted from 1990 to 2016. Some patients were sensitized based on prescription or cosmetic products they used
containing D-Panthenol; a history of atopy was noted in 7 of the 23 patients showing reactions. A retrospective study conducted from
2010 to 2015 showed that 3 of 311 patients (0.96%) patch tested with Panthenol (concentration not specified) exhibited positive
responses.

The case reports associated with dermal exposure to Panthenol or Panthenyl Ethyl Ether include allergic contact dermatitis in a child
(75% D-Panthenol facial wipe and a 30% D-Panthenol formulation); episodes of severe erythema and facial edema in a woman (0.5%
D-Panthenol in a lotion); facial edema, erythema, and pruritus in a woman (hair conditioner and a hair coloring product containing
Panthenoal); allergic contact dermatitis (5% D-Panthenol in a topical cream) when used to treat stasis dermatitis or radiotherapy effects;
and relapsing facial dermatitis in a woman (hair lotion containing 30% D-Panthenyl Ethyl Ether).

Case reports related to oral exposure involve a woman who had an anaphylactic reaction attributable to 3.33 mg D-Panthenol in a
vitamin B complex product and another woman who took trimetazidine (for 6 years), vitamin H (biotin, 10 mg/day for 2 months), and
Pantothenic Acid (300 mg/day for 2 months) for alopecia and developed eosinophilic pleuropericarditis.

DISCUSSION

(Under development)
At the April 10™-11" CIR Expert Panel Meeting, the Panel issued an Insufficient Data Announcement with the following data needs:
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e Method of manufacturing for Panthenyl Ethyl Ether, Panthenyl Ethyl Ether Acetate, and Panthenyl Triacetate

o Impurities data for Panthenyl Ethyl Ether, Panthenyl Ethyl Ether Acetate, and Panthenyl Triacetate

e Sensitization data, specifically an HRIPT or a guinea pig maximization test for Panthenol at a concentration > 5%.
A supplementary request from the Panel was for chronic toxicity data on Panthenyl Ethyl Ether.

The data received since the April CIR Expert Panel Meeting were: method of manufacture and composition for Panthenyl Triacetate;
method of manufacture and impurities for b-Panthenol, DL-Panthenol, and Panthenyl Ethyl Ether; percutaneous toxicity for Panthenyl
Ethyl Ether; and animal and human sensitization for Panthenol and Panthenyl Ethyl Ether.

The Panel recognized that D-Panthenol showed a marginal effect of penetration enhancement on the penetration of progesterone
through the skin; this effect may not have been directly attributable to the ingredient itself and does not necessarily extend to the other
ingredients presented in this safety assessment.

Panthenol, Panthenyl Ethyl Ether, Panthenyl Ethyl Ether Acetate, and Panthenyl Triacetate can be metabolized to Pantothenic Acid,
an essential nutrient. The Panel recognized that exposures from absorbed amounts of these compounds is below what would be
typical from dietary intake, thereby underscoring the safety of the ingredients. The safety profile is consistent with that of a common
dietary constituent and an essential nutrient. There is evidence of ester hydrolysis, but the Panel was not concerned with potential
metabolites.

The Panel considered other data available to characterize the potential for Panthenol, Pantothenic Acid, and derivatives to cause
systemic toxicity, irritation, sensitization, reproductive and developmental toxicity, and genotoxicity. They noted the low potential for
systemic toxicity at high doses in several dermal, oral, and inhalation acute exposure studies, in short-term dermal and oral exposure
studies, and in subchronic oral exposure studies. In 6-month oral exposure studies in multiple animal species, no toxicity was
reported. The ingredients were non-toxic in developmental and reproductive toxicity studies. Although no carcinogenicity studies
were located in the literature for the ingredients presented in this report, many in vitro studies evaluating genotoxicity were available.
Multiple Ames tests and mammalian cell gene mutation assays were non-mutagenic and chromosomal aberration tests were non-
clastogenic. The Panel noted that there was minimal potential for the ingredients to cause sensitization and irritation. In dermal
exposure studies conducted in animals, Panthenol and Panthenyl Ethyl Ether were non-to-mildly irritating and non-sensitizing. In
human subjects, Panthenyl Triacetate was non-irritating and Panthenol was non-to-mildly irritating and non-sensitizing in dermal
exposure studies. An in vitro ocular irritation study showed Panthenyl Triacetate to be a non-irritant; in ocular irritation studies
conducted in rabbits, Panthenyl Ethyl Ether and Calcium Pantothenate were non-irritating and Panthenol was non-to-slightly irritating.

The Panel discussed the issue of incidental inhalation exposure from hair sprays, body and hand sprays, fragrances, deodorant sprays,
and face powders. These ingredients are reportedly used at concentrations up to 5% in cosmetic products that may be aerosolized and
up to 0.5% in other products that may become airborne. The limited data available from animal inhalation studies, including acute
exposure data, suggest little potential for respiratory effects at relevant doses. Although particles appear to have reached the lungs in
these animal studies, the sizes of the particles used were either clearly within the respirable range (i.e., < 10 um) or were not reported.
The Panel believes that the sizes of a substantial majority of the particles of these ingredients, as manufactured, are larger than the
respirable range and/or aggregate and agglomerate to form much larger particles of formulation. Thus, the adverse effects reported
using high doses of respirable particles in the inhalation studies do not indicate risks posed by use in cosmetics. The Panel noted that
95%-99% of droplets/particles would not be respirable to any appreciable amount. The potential for inhalation toxicity is not limited
to respirable droplets/particles deposited in the lungs; in principle, inhaled droplets/particles deposited in the nasopharyngeal and
thoracic regions of the respiratory tract may cause toxic effects depending on their chemical and other properties. However, coupled
with the small actual exposure in the breathing zone and the concentrations at which the ingredients are used, the available
information indicates that incidental inhalation would not be a significant route of exposure that might lead to local respiratory or
systemic effects. A detailed discussion and summary of the Panel’s approach to evaluating incidental inhalation exposures to
ingredients in cosmetic products is available at http://www.cir-safety.org/cir-findings.

CONCLUSION

To be determined...


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

Table 1. Definitions, structures, and functions of the ingredients in this safety assessment, ('R Staf)

Ingredient CAS No. Definition & Structure Function
Panthenol Panthenol is the alcohol that conforms to the formula: Hair
Conditioning
81-13-0 (D- 0 Agents; Skin-
) HyC CHs Conditioning
Y R Agents-
16485-10-2 (b.L) HO /\/\ Humectant;
N OH Solvents
H
OH
Pantothenic Acid Pantothenic Acid is the organic acid that conforms to the formula: Hair
Conditioning
-83- Agents
79-83-4 H,C CH, © o) g
HO /\)“\
N OH
H
OH
Panthenyl Ethyl Ether Panthenyl Ethyl Ether is the ethyl ether of Panthenol. It conforms to the formula: Hair
Conditioning
HsC  CHy ©
667-83-4 ¢ 3 Agents
HO /\/\
N o/\CH3
H
OH
Panthenyl Ethyl Ether Panthenyl Ethyl Ether Acetate is the ester of acetic acid and the ethyl ether of Hair
Acetate Panthenol. It conforms to the formula: Conditioning
Agents
[476170-37-3 HeC  CHy 9
119516-54-0 D-] HsC 0 /\/\
T \_)%/L N 0/\ CHy
H
(0] OH
Panthenyl Triacetate Panthenyl Triacetate is the triacetyl ester of Panthenol that conforms to the formula: Hair
Conditioning
94089-18-6 Agents

(0]

He¢ CHy @ Q
98133-47-2 H;C 0] /\/'\ )J\
\H/ N 0 CHs
H
o OTCHB
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Table 1. Definitions, structures, and functions of the ingredients in this safety assessment.:¢!R Stafh

Ingredient CAS No.

Definition & Structure Function
Calcium Pantothenate Calcium Pantothenate is the calcium salt of pantothenic acid that conforms to the Hair
formula: Conditioning
137-08-6 (D-) Agents
HiC,  CHs 2
HO
N o
H
OH
Ca2+
HC CHy 9 0
HO
N o
H
OH
Sodium Pantothenate Sodium Pantothenate is the sodium salt of Pantothenic Acid [that conforms to the Hair
structure:] Conditioning
867-81-2 Agents

I
@
O
(9]
XL
&
O
@]




Table 2. Physical and Chemical Properties
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Property

Value

Reference

Panthenol
Physical Form

Color

Molecular Weight (g/mol)

Density (g/ml) @ 20 °C and 760 mmHg
Vapor pressure mmHg @ 25 °C
Melting Point (°C)

Boiling Point (°C) @ 760 mmHg
Water Solubility

Other Solubility

LogP @ 25°C
pKa @ 25 °C

Pantothenic Acid

Physical Form

Molecular Weight (g/mol)

Density g/ml @ 20 °C and 760 mmHg
Boiling Point (°C) @ 760 mmHg
Water Solubility

Other Solubility

Log P @ 25 °C
pKa @ 25 °C

Panthenyl Ethyl Ether
Physical Form

Color

Molecular Weight (g/mol)

Density (g/ml) @ 20 °C and 760 mmHg
Vapor Pressure mmHg @ 25 °C
Boiling Point (°C) @ 760 mmHg
Water Solubility

Other Solubility

Log P @ 25 °C
pKa @ 25 °C

Panthenyl Ethyl Ether Acetate

Molecular Weight (g/mol)

Density (g/ml) @ 20 °C and 760 mmHg
Vapor Pressure mmHg @ 25 °C

Boiling Point (°C) @ 760 mmHg

Water Solubility (g/l) @ 25 °C & pH 6.7 (in
unbuffered water)

Log P @ 25 °C

pKa @ 25 °C

Panthenyl Triacetate

Molecular Weight (g/mol)

Density (g/ml) @ 20 °C and 760 mmHg
Vapor Pressure mmHg @ 25 °C

Boiling Point (°C) @ 760 mmHg

Water Solubility (g/l) @ 25 °C & pH 7 (in
unbuffered water)

LogP @ 25°C

pKa @ 25 °C

Calcium Pantothenate
Physical Form

Formula Weight (g/mol)
Melting Point (°C)
Water Solubility

Other Solubility

Log Kow

Crystalline powder; racemic mixture of D (active) and L (inactive); D-
form may also be a viscous liquid that crystallizes during storage,
hygroscopic and sensitive to heat at 70 °C (may cause racemization)
White (D,L-form, powder); colorless to slightly yellow (D-form, liquid)
205.25 (D,L-form)

1.166 + 0.06 est. (D-form)

2.21 x 10™ est. (p-form)

63.3 (D,L-form)

483.6 * 45.0 est. (D-form)

Feely soluble (D,L-form)

Freely soluble in alcohol and propylene glycol; soluble in chloroform
and ether; slightly soluble in glycerin (D,L-form); insoluble in fats and
oils (D-form)

-0.989 + 0.602 est. (D-form)

13.03 £ 0.20; -0.88 £ 0.70 est. (D-form)

Viscous oil; extremely hygroscopic; destroyed by acids, bases, heat
219.24

1.266 + 0.06 est.

551.5 + 50 est.

Freely soluble

Freely soluble in ethyl acetate, dioxane, glacial acetic acid; moderately
soluble in ether and amyl alcohol; insoluble in benzene and chloroform
-0.856 + 0.605 est.

4.30+0.10; -1.00 + 0.70 est.

Viscous liquid (D,L-form) that may crystalizes during storage; slightly
hygroscopic; hydrolysis may occur in presence of strong acids or
alkalis

Clear, colorless to slightly yellow

233.308

1.070 £ 0.06 est.

9.7 x 10 est.

443.8 +45.0 est.

Miscible

Miscible with alcohol, propylene glycol, glycerin, and corn oil;
insoluble in fats and mineral oils

0.354 + 0.619 est.

13.04 £ 0.20; -0.86 £ 0.70 est.

275.345

1.072 £ 0.06 est.
9.4 x 107 est.
418.5 £ 45.0 est.
49 (Soluble) est.

1.058 + 0.553 est.
12.99 +0.20; -0.87 £ 0.70 est.

331.365

1.131 + 0.06 est.

4.47 x 107 est.

471.9 + 45.0 est.

4.3 (Slightly soluble) est.

0.837 £ 0.471 est.
14.19 + 0.46; -1.01 £ 0.70 est.

White powder; moderately hygroscopic

476.54

195 - 196 (decomposition)

Soluble

Soluble in glycerol; Slightly soluble in alcohol and acetone
-1.69 est.

18,19

18,19
18
21
21

21
18
18,19

21
21

17
17
21
21
17
17

21
21

20

20
25
21
21
21
20
20

21
21

26
21
21
21
21

21
21

27
21
21
21
21

21
21

17,41
17
22

17

17
100
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Table 2. Physical and Chemical Properties

Property Value Reference
Sodium Pantothenate

Physical Form Very hygroscopic crystals (only stored in sealed ampuls) v
Formula Weight (g/mol) 241.219 z

Melting Point (°C) 171-178 2




Table 3. Current frequency and concentration of use of Panthenol, Pantothenic Acid, and Derivatives
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2,5,42,43

# of Uses Max Conc Use (%) # of Uses Max Conc Use (%) # of Uses Max Conc Use (%)
Panthenol** Panthenol*** Panthenol, D-***
2002 2004 2017 2016 2017 2016
Totals* 1538 0.00005-6 5766 0.0000053-5.3 518 NR
Duration of Use
Leave-On 867 0.001-6 3543 0.0001-5.3 339 NR
Rinse-Off 656 0.00005-6 2178 0.000045-5 177 NR
Diluted for (Bath) Use 15 0.01-2 45 0.0000053-1.2 2 NR
Exposure Type
Eye Area 100 0.001-2 636 0.0075-3 49 NR
Incidental Ingestion 6 0.01-2 50 0.001-2 18 NR
Incidental Inhalation-Spray spray: 110 spray: 0.003-5 spray: 213 spray: 0.005-5 spray: 7 NR
possible: 341%  possible: 0.01-5%  possible: 1414%,  possible: 0.0005- possible: 98% 59°
61" 0.001-6° 711° 1.5% 0.01-0.5°
Incidental Inhalation-Powder powder: 7 powder: 0.02-1 powder: 21 powder: 0.5 possible: 59° NR
possible: 61°  possible: 0.001-6° possible: 711% 5° possible: 0.01-0.5%;
0.001-5°
Dermal Contact 503 0.001-6 3196 0.0000053-5.3 266 NR
Deodorant (underarm) 32 0.05-0.5° 118 spray: 0.0001-0.1 NR NR
not spray: 0.013-
0.53
Hair - Non-Coloring 857 0.01-6 1874 0.0005-5 164 NR
Hair-Coloring 62 0.00005-1 219 0.000045-0.6 10 NR
Nail 40 0.03-1 63 0.0005-2.9 29 NR
Mucous Membrane 44 0.01-4 601 0.0000053-2.5 49 NR
Baby Products 3 NR 22 0.04-5 1 NR
Panthenol, pL-*** Pantothenic Acid** Pantothenic Acid
2017 2016 2002 2004 2017 2016
Totals* 477 NR 3 0.00001-0.01 78 0.0001-0.0034
Duration of Use
Leave-On 356 NR 3 0.001-0.01 65 0.0001-0.0034
Rinse-Off 118 NR NR 0.00001 13 0.001
Diluted for (Bath) Use 3 NR NR NR NR NR
Exposure Type
Eye Area 34 NR 1 0.001-0.01 10 0.0001-0.001
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Spray spray: 3; NR possible: 1° possible: 0.003%  possible: 247 9° NR
possible: 147%;
116°
Incidental Inhalation-Powder possible: 116° NR NR powder: 0.001 powder: 2 possible: 0.0005-
possible: 9° 0.0034°
Dermal Contact 336 NR 3 0.00001-0.003 62 0.0001-0.0034
Deodorant (underarm) 18 NR NR NR NR NR
Hair - Non-Coloring 123 NR NR NR 15 NR
Hair-Coloring 2 NR NR NR NR NR
Nail 1 NR NR NR 1 NR
Mucous Membrane 17 NR NR NR 1 NR
Baby Products NR NR NR NR NR NR

Panthenyl Ethyl Ether

Panthenyl Triacetate

Calcium Pantothenate

2017 2015 2017 2015 2017 2015
Totals* 382 0.001-2 99 0.003-2 265 0.0000005-0.5
Duration of Use
Leave-On 150 0.001-2 87 0.003-2 227 0.0000005-0.5
Rinse-Off 232 0.005-0.5 12 0.003-0.1 37 0.0001-0.2
Diluted for (Bath) Use NR 0.15 NR NR 1 NR
Exposure Type
Eye Area 14 0.05-0.84 2 0.2 19 0.0000005-0.1
Incidental Ingestion & 0.034-0.4 36 2 NR 0.019
Incidental Inhalation-Spray spray: 8 spray: 0.09-0.5 possible: 15% 16"  possible: 0.95° spray: 1 spray: 0.0018-0.19

possible: 104% 9° possible: 0.09-0.5% possible: 56% 57° possible: 0.05-0.08%
Incidental Inhalation-Powder possible: 9" possible: 0.01-1° powder: 3 powder: 0.003 possible: 57° powder: 0.01
possible: 16° possible: 9.003- possible: 0.0001-0.5°
0.17

Dermal Contact 44 0.01-2 57 0.003-2 151 0.0000005-0.5
Deodorant (underarm) NR NR NR 0.96 NR NR
Hair - Non-Coloring 329 0.001-0.5 3 NR 42 0.0001-0.19
Hair-Coloring 2 NR NR NR 4 NR
Nail NR NR 3 1 66 0.001-0.4
Mucous Membrane 15 0.034-0.4 37 2 1 0.019

Baby Products NR NR NR NR 1 NR
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*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
**Panthenol and Pantothenic Acid data (from the re-review report published in 2006) presented here for comparison to recent data.

*** Erequency of use data from the VCRP were reported separately for the different forms of Panthenol, therefore they are reported separately in this table
NR - no reported use

2Includes products that can be sprays, but it is not known whether the reported uses are sprays

PNot 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

“Includes products that can be powders, but it is not known whether the reported uses are powders
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Table 4. Appearance of Ingredients in Code of Federal Regulations

Ingredient Non-Cosmetic Use References*

Panthenol -Silicon dioxide is used as a direct food additive intended as an 21CFR172.480;
absorbent for pantothenyl alcohol (i.e. Panthenol) in tableted dietary use =~ 21CFR310.527,;
foods 21CFR310.545;
-For D-Panthenol: inadequate data for GRAS establishment in OTC 21CFR330.12;
drug products for use as a hair grower or for hair loss prevention 21CFR582.5580

-For panthenol and D-Panthenol: inadequate data for GRAS
establishment in OTC drug products for uses as an analgesic for insect
bites and stings, poison ivy, poison oak, and poison sumac; uses as skin
protectant drug products for poison ivy, poison oak, and poison sumac
-““Certain Mouthwash and Gargle Preparations’...pertaining to
Tyrolaris Mouthwash, containing tyrothricin, panthenol, and alcohol, for
which an order revoking provision for certification was published in the
Federal Register of February 2, 1967...prior to the drug efficacy study
implementation.”

-For p-pantothenyl alcohol (i.e. b-panthenol): GRAS with good
manufacturing or feeding practice in animals

Pantothenic Acid

- RDI is established for pantothenic acid to be 10 mg for essential

9CFR317.309 and 9CFR381.409;

human nutrition and food should be labeled as appropriate 21CFR101.36;
-Nutritional labeling of dietary supplements should contain pantothenic 21CFR101.9;
acid as applicable 21CFR104.20;
-Essential nutritional values for pantothenic acid in food based on RDIlis  21CFR104.47;
5 mg (adults and children > 4 years), 1.8 mg (infants through 12 21CFR107.10;
months), 2 mg (children 1-3 years), 7 mg (pregnant and lactating 21CFR107.100;
women) and food should be labeled as appropriate 21CFR172.330;
-Nutritional value of pantothenic acid is 0.5 mg/ 100 calories (assuming 21CFR172.335;
a 2000 calorie/day diet) in fortified foods 21CFR310.545
-Minimum level nutrient (pantothenic acid) in frozen heat and serve
dinners is 1.1 mg for total dinner meal
-Infant formula labels should contain Pantothenic acid in mg units
-Minimum level nutrient (pantothenic acid) in infant formula is 300 pg/
100 kilocalories of formula (no maximum level specified)
-Direct food additive
-For D-pantothenamide (as a source of pantothenic acid activity) is safe
in dietary food use (not in excess of what is necessary to produce
intended effect)
-Inadequate data for GRAS establishment in OTC weight control drug
products

Calcium Pantothenate -Direct food additive (D- or D,L-forms) 21CFR172.330;
-Direct food additive (nutritional supplement) affirmed as GRAS (may 21CFR184.1212;
also be used in infant formula) when used with good manufacturing 21CFR310.545;
practice 21CFR582.5212
-Inadequate data for GRAS establishment in OTC laxative drug
products, weight control drug products, and oral menstrual drug
products
-GRAS when used with good manufacturing or feeding practice in
animals

Sodium Pantothenate -GRAS when used with good manufacturing or feeding practice in 21CFR582.5772

animals

*References listed in the order of corresponding data, reported in Non-Cosmetic Use column
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Test Substance(s) Species Sample Type or Test  Concentration Exposure Procedure Results Reference
Population-Sex (Vehicle) Route
DERMAL PENETRATION
IN VITRO
Animal
D-Panthenol Pig Skin samples, n =6 Hydrophilic gel N/A Cutaneous penetration was examined with and D-Panthenol was shown to penetrate pig skin =
(hybrid samples/animal/group,  formulation without ultrasound (technique called both with and without ultrasound; effect was
Landrace  number of animals containing 10% D- phonophoresis or sonophoresis); 8 cm? skinarea  enhanced with ultrasound at all time-points
with used not specified Panthenol, 1% containing gel formulation was evaluated in a tested (statistically significant increase in
Large carboxyvinyl acid, diffusion cell experiment; receptor cell fluid penetration at 2, 60, and 240 min); a steady
White) 5% propylene glycol, (distilled water) was in contact with dermis; increase in D-Panthenol concentration in
0.5% imidazonidinyl receptor cell fluid was collected at 2, 60, 120, receptor cell fluid was observed from 2 min
urea, 0.1% 180, and 240 min and samples were assayed (330 pg/ml without ultrasound, 480 pg/ml
methylparaben, (alkaline hydrolysis followed by neutralization with ultrasound) to 120 min (890 pg/ml
water, and absorbance measured at 406 nm) for D- without ultrasound, 1189 pg/ml with
triethanolamine Panthenol content ultrasound); D-Panthenol in receptor cell
fluid reached a plateau by 180 min (903
pg/ml without ultrasound, 1069 pg/ml with
ultrasound)
D-Panthenol Pig Abdominal skin D-Panthenol N/A Test substance applied to skin mounted on Franz ~ Surfactants enhanced permeation of D- ]

samples

(concentration not
specified in abstract)
in different mixtures
containing surfactants
(Tween®85, SDS, and
Span®80) at 0.5%,
1%, 2%, and 5%

diffusion cells; permeation experiment lasted
180 min; permeation of test substance analyzed
by HPLC

Panthenol; 1% surfactant yielded best
results; study authors concluded that nature
of enhancer effected cutaneous barrier
impairment




Table 5. Dermal and Nail Penetration Studies
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Test Substance(s) Species Sample Type or Test  Concentration Exposure Procedure Results Reference
Population-Sex (Vehicle) Route
Human
¥C-Panthenol Human n =5 abdominal skin 20 mg/ml *C- N/A Franz (static) diffusion cell experiments were Skin samples not tape-stripped before test o

(>95% samples from adult
radiochemical cadavers, thickness
purity) was 400 um (circular

cut samples were
used)

Panthenol (0.05
mCi/ml), ethanol
vehicle

performed; 30 min prior to application of test
substance, skin samples were either not stripped
or stripped 5x or 10x, then equilibrated at room
temperature in diffusion cell; following
equilibration, 10 pl of test substance was applied
to skin samples in donor chamber; receptor
solution was 0.01 mol/l PBS with 5%, v/v,
polyethylene glycol; receptor fluid was collected
15 or 60 min after test substance was applied and
then all skin samples were stripped 20x (stratum
corneum was separated from epidermis); protein
content, TEWL, and applied radioactivity were
measured in 20x tape-stripping samples;
following tape-stripping, the epidermis and
dermis in skin samples were separated using
heat; epidermis and dermis were digested
overnight and analyzed for radioactivity

substance application: diffusion coefficients
were reported to be 6.4 nmol/s (15 min) and
2.2 nmol/s (60 min); amount of applied
radioactivity detected in stratum corneum
was 84% (at 15 and 60 min), in epidermis
was 9% (15 min) and 6% (60 min), and in
dermis was 3% (15 min) and 4% (60 min);
receptor fluid (both 15 and 60 min
samplings) contained negligible amounts of
applied radioactivity (< 0.03%)

Skin samples tape-stripped 5x before test
substance application: (15 min data reported
here, 60 min data not provided) diffusion
coefficient < 2 nmol/s, applied radioactivity
detected in stratum corneum was 81%, in
epidermis 8.7%, and 6% in dermis; receptor
fluid contained negligible amounts of
applied radioactivity (< 0.1%)

Skin samples tape-stripped 10x before test
substance application: (15 min reported
here, 60 min data not provided) diffusion
coefficient < 2 nmol/s, radioactivity detected
in stratum corneum was 72% of applied
amount, in epidermis was 18%, and in
dermis was 6.3%; receptor fluid contained
negligible amounts of applied radioactivity
(< 0.04%)

Skin samples after tape-stripped 20X:
general exponential decline of protein with
increasing number of tape strips; TEWL
increased in the deeper layers of stratum
corneum




Table 5. Dermal and Nail Penetration Studies
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Test Substance(s) Species Sample Type or Test
Population-Sex

Concentration

(Vehicle) Route

Exposure

Procedure

Results

IN VIVO

Human

D-Panthenol; Human

Panthenyl Triacetate

n = 3/treatment group

3% Panthenyl Dermal
Triacetate in water-

based gel

3% D-Panthenol in
water-based gel

Water-based gel
control

Subjects applied 2 mg/cm® of gel to volar
forearm; at 1 h, 5 h, and 24 h measurements (10x
per treatment area) were taken down to a 25 pm
skin depth using confocal Raman
microspectroscopy

Panthenyl Triacetate was distinguished from

D-Panthenol in Raman spectroscopy by a
peak shift at 1722 cm™ representing
acetylated groups of Panthenyl Triacetate; by
24 h p-Panthenol was detected in upper
portion of stratum corneum (20 mg/g
keratin) and at 25 um depth (> 10 mg/g
keratin at all time points) while baseline
levels in upper stratum corneum were 10
mg/g keratin and < 10 mg/g keratin at 25
um; by 24 h Panthenyl Triacetate was
detected in upper portion of stratum corneum
(< 20 mg/g keratin), but was negligible at 25
um at all time points and for comparison
baseline levels in upper stratum corneum
were ~10-15 mg/g keratin and negligible at
25 um; after Panthenyl Triacetate was
applied, levels of D-Panthenol were
monitored and found to be ~13 mg/g keratin
at 24 h in upper stratum corneum and 10-15
mg/g keratin at all time points at 25 um
depth while baseline levels in upper stratum
corneum were 10 mg/g keratin and ~10-12
mg/g keratin; study researchers stated that
Panthenyl Triacetate is converted to b-
Panthenol through de-acetylation in deeper
layers of skin by 24 h

D-Panthenol; Human

Panthenyl Triacetate

n = 3/treatment group

3% Panthenyl Dermal

Triacetate in gel

3% D-Panthenol in
gel

3% Uniptotent in gel
(further details on the
definition of
Uniptotent were not
provided)

Subjects applied 2 mg/cm? of gel to volar
forearm; at 1 h, 5 h, and 24 h measurements (10x
per treatment area) were taken down to a 25 pm
skin depth using confocal Raman
microspectroscopy (skin was not wiped prior to
measurement); baseline measurements serving
as controls were taken before the addition of test
substance

Uniptotent penetrated skin up to 12 pm in %

stratum corneum and by 24 h was diffused in
upper layer; D-Panthenol penetrated the skin
up to 20 um in stratum corneum and by 24 h
was still detected in stratum corneum;
Panthenyl Triacetate penetrated skin in upper
layers of stratum corneum and by 24 h was
virtually non-detectable; study researchers
speculated that by 24 h Panthenyl Triacetate
may be deacetylated to D-Panthenol in
deeper stratum corneum layers based on a
rise above baseline in D-Panthenol levels
~24 h following Panthenyl Triacetate
application

NAIL PENETRATION

IN VITRO

Human

Reference
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Test Substance(s) Species Sample Type or Test  Concentration Exposure Procedure Results Reference
Population-Sex (Vehicle) Route
1-*C-Panthenol Human Penetration Study: Penetration Study: N/A Penetration Study: Nail incubation performed Penetration Study: Radioactivity from the %

(99% radiochemical
purity, 50 mCi/
mmol); non-
radiolabeled portion
was DL-Panthenol

cadaver fingernail
plates were used
(washed with saline
and re-hydrated for 3
h on acloth
containing saline)

Kinetic Study: same
type of samples used
as above; n=3/7
groups

2% **C-Panthenol
(0.07 pCi) in 98%
nail formulation base
(base contained
ethanol, acrylates
copolymer, and
phytantriol)

2% **C-Panthenol
(0.08 pCi) in water

Kinetic Study: 2%
¥C-Panthenol (0.11

pCi) in 98% nail
formulation base
(same composition as
above)

by inserting nail plate into one-chamber
diffusion cell; dorsal (top) nail surface exposed
to air and ventral (interior) side touching a
cotton ball containing saline for moisture;
incubation was conducted 24 h before and
remained until 24 h after application of test
substance; 15 pl of test substance in either the
nail formulation base or in water were applied to
dorsal portion of nail plate 1x/day for 7 days
(nail plates were washed with ethanol, soap, and
water before application of test substance)

After test substance application and incubation
phases were complete, powder nail samples (0.3
to 0.4 mm deep and 7.9 mm diameter) were
taken from the interior portion of the nail
without contacting the dorsal nail surface to
which the test substance was applied

Recovery of applied radioactivity was
determined by assaying washing liquids from
nail plate and diffusion cell components

Kinetic Study: 15 pl of test substance was
applied to nail 1x/day for 7 days as described
above; 24 h following each application of test
substance, samples were collected to determine
daily penetration rates and flux

nail formulation base was 2x higher in the
interior nail plate than the radioactivity from
the aqueous solution by day 7; radioactivity
from the nail formulation base was 3x higher
in cotton ball than the radioactivity from the
aqueous solution by 7 days; radioactivity
from the nail formulation base was 34%
lower in dorsal nail than the radioactivity
from the aqueous solution by 7 days; study
researchers postulated that greater nail
penetration of test substance in the
formulation base compared to the test
substance in the aqueous solution may be
explained by solvent evaporation from the
formulation base, which could concentrate
the **C-Panthenol on the dorsal nail surface;
thus diffusion of test substance in the
formulation base was potentially enhanced
by increased nail hydration and increased
thermodynamic activity of **C-Panthenol

Generally, over time, test substance
concentrations increased linearly and were
highest in the dorsal layer, followed by
interior layer, and lastly by cotton ball

Applied radioactivity recovered from the
formulations tested was 93-104%, indicating
no loss of test substance in diffusion cell
system

Kinetic Study: Steady-state flux of test
substance through nail was reached within
24 h; no statistical differences in measured
4C-Panthenol in formulation base between
7" day of kinetic study and after 7 days of
penetration study

HPLC = High Performance Liquid Chromatography; PBS = Phosphate Buffered Saline; TEWL = Transepidermal Water Loss
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Table 6. Toxicokinetics Studies-Absorption, Distribution, Metabolism, Excretion (ADME)

Test Substance(s) Species/ Test Concentration or Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle)
IN VIVO
ANIMAL
Dermal
D-Panthenol; D- Rat/ Wistar n =10 (b- 20 mg D-Panthenol  Test substance or control rubbed into shaved neck skin of Average Pantothenic Acid in urine reported as ]
Panthenyl Ethyl Panthenol in 0.2 ml 50% animal; urine analyzed for Pantothenic Acid content from follows:
Ether group); ethanol solution time 0 to 18 h, ar_1d thgn in _24-h mtervgls a}fter thgt up to b-Panthenol group 8.35 mg (0-18 h), 1.97 mg
— 114 h, using a microbiological determination (with
n=9(D- 22.8 mg D- . q " : e (19-42 h), 0.59 mg (43-66 h), 0.46 mg (67-90 h),
panthenvl Ethvl  Panthenvl Ethvl Lactobacillus arabinosus) specific for Pantothenic Acid; 4034 91-114 h)-
Eitiaerer;)olu ) Y E?t?er??é) 2 m)ll Panthenol and Panthenyl Ethyl Ether have no growth effect AN ):
roub 50% ethanol on L. arabinosus D-Panthenyl Ethyl Ether group 2.4 mg (0-18 h),
n =4 (control eilvidiar 3.01 mg (19-42 h), 1.34 mg (43-66 h), 0.73 mg
group) (67-90 h), and 0.77 mg (91-114 h);
0,
gjurgér?%:/gnett?;;o' Controls group 0.08 mg (0-18 h), 0.07 mg (19-42
h), 0.10 mg (43-66 h), and negligible after that
Study researchers stated that mean vitamin
efficiency measured as conversion to Pantothenic
Acid was 100% for D-Panthenol and 70% for D-
Panthenyl Ethyl Ether; conversion of D-
Panthenyl Ethyl Ether to Pantothenic Acid more
gradual and delayed compared to D-Panthenol
conversion to Pantothenic Acid; study
researchers noted that D-Panthenyl Ethyl Ether
exhibited a vitamin depot effect compared to D-
Panthenol
D-Panthenol; D- Rat n = 6/group 20 mg D-Panthenol  Test substance or control was rubbed into shaved neck skin  Average precipitated Pantothenic Acid in urine &
Panthenyl Triacetate in 0.2 ml absolute of animal; urine analyzed for Pantothenic Acid content 66 reported as follows:
ethanol Zzgel}nlq?nr;t?gﬁt;vﬁmlEag(r)gbtézgig)mlcroblolog|ca| from 0 to 66 h: 0.25 mg (control), 16.28 mg (D-
20 mg D-Panthenyl ' Panthenol), and 3.69 mg (D-Panthenyl Triacetate)
;rg;ﬁ?;eeltﬂfﬁglml from 66 to 114 h: 0.16 mg (control), 1.07 mg (D-
Panthenol), and 1.19 mg (D-Panthenyl Triacetate)
0.2 ml absolute Study researchers stated that mean vitamin
ethanol (control) ) - .
efficiency measured as conversion to Pantothenic
Acid was 100% for b-Panthenol and 45% for D-
Panthenyl Triacetate
Oral
Pantothenic Acid; Rat n =not 4 mg Pantothenic Single doses of either Pantothenic Acid or Calcium 649% (2.57 mg) Pantothenic Acid was excreted in
Calcium specified Acid; 1 or 4 mg Pantothenate were administered; Pantothenic Acid urine after Pantothenic Acid administration; 0.32
Pantothenate Calcium excretion of test and control animals was measured mg Pantothenic Acid excreted in urine 24 h after
Pantothenate; 1 mg Calcium Pantothenate administration; 0.98

undosed animals
were used as
controls

mg (~25%) Pantothenic Acid excreted in urine 24
h after 4 mg Calcium Pantothenate
administration; 0.12 mg Pantothenic Acid
excreted in urine of control rats
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Table 6. Toxicokinetics Studies-Absorption, Distribution, Metabolism, Excretion (ADME)

Test Substance(s) Species/ Test Concentration or Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle)
Calcium Rat/ Wistar n=not 0,4,8,0r16 mg/kg  Animals were dosed in diet (available ad libitum) for 28 Animals treated without Calcium Pantothenate o
Pantothenate specified, males  Calcium days; 24-h urine samples were collected on the last study showed statistically significantly lower
Pantothenate in day; animals were killed at study completion, blood was Pantothenic Acid content of liver and adrenal
feed analyzed and tissue samples were collected and assayed for  glands and urinary excretion compared to all
Pantothenic Acid content groups treated with Calcium Pantothenate;
contents of Pantothenic Acid in liver and adrenal
glands were equally maintained with 4 mg/kg and
16 mg/kg in the diet; concentration-dependent
increase in urinary Pantothenic Acid content
corresponding to Calcium Pantothenate intake
was observed; for toxicological results reported
from this study see Table 8
Calcium Rat/ Wistar n =not 4 mg/kg Calcium Animals were dosed in diet (available ad libitum) for 28 Body weight gain and total food intake were o4
Pantothenate specified, males  Pantothenate in a days; fecal samples were collected (no further details were statistically significantly lower with 30% fat diet

5% fat diet or 5.5
mg/kg Calcium
Pantothenate in a
30% fat diet

Some rats were
also fed diet with
16 mg/kg Calcium
Pantothenate (5%
fat) or 22 mg/kg
Calcium
Pantothenate (30%
fat)

provided); 24-h urine samples were collected on the last
study day; animals were killed at study completion, blood
was analyzed and tissue samples were collected and
assayed for Pantothenic Acid content

(5.5 mg/kg Calcium Pantothenate) compared to
5% fat diet (4 mg/kg Calcium Pantothenate);
Pantothenic Acid content in urine, plasma, liver,
and adrenal glands were statistically significantly
lower with 30% fat diet (5.5 mg/kg) compared to
5% fat diet (4 mg/kg); 30% fat diet (22 mg/kg
Calcium Pantothenate) did not affect body weight
gain or other measurements of Pantothenic Acid
nutritional status; there were no differences
between 5% or 30% fat diet in Pantothenic Acid
content of fecal samples
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Table 6. Toxicokinetics Studies-Absorption, Distribution, Metabolism, Excretion (ADME)

Test Substance(s) Species/ Test Concentration or Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle)

Calcium Rat/ Wistar n =not Groups 2 & 4; each  Animals were dosed daily in diet as indicated below: Group 1: Epidermis results-stratum corneum (5- "

Pantothenate specified animal received 7 layers) at epidermis surface consisted of

~180 mg/day
Calcium
Pantothenate as a
powder
incorporated into
standard pellet diet

Group 1-rats administered standard diet without test
substance

Group 2-rats administered test substance in diet for 42 days

Group 3-rats administered standard diet without test
substance; partial hepatectomy (day 34 of experiment) and
irradiation performed (7 days following hepatectomy) on 2
cm? femoral skin area (hair removed); a device applied
irradiation for 2.48 min with Sr®-Y® at 3.6 rep/sec beta
rays; 72 h following irradiation animals were killed;

Group 4-rats administered test substance in diet for 42
days; partial hepatectomy (day 34 of experiment) and
irradiation performed as mentioned above (7 days
following hepatectomy) on 2 cm? femoral skin area (hair
removed); 72 h following irradiation animals were Killed

Skin and liver samples were collected from animals in
Groups 1 thru 4, prepared, and examined in an electron
microscope

degenerated epidermis cells; disappearance of
intercellular cohesion, dilation of intercellular
space, variable electron density were observed,;
stratum granulosum contained keratohyalin
granules; stratum spinosum contained
desmosomes; Liver results-study researchers
indicated that results were consistent with normal
hepatocytes

Group 2: Epidermis results-study researchers
stated that Calcium Pantothenate facilitated
desmosomes level transfer of keratinosomes
toward stratum corneum (keratinization);
granular layer contained small granules of
keratohyalin; study researchers stated that
Calcium Pantothenate induced metabolic activity
of cells in stratum spinosum; less dilation of
intercellular space; Liver results-study
researchers noted that Calcium Pantothenate was
metabolized well and no ultrastructural
hepatocyte changes were observed

Group 3: Epidermis results-extremely thin
stratum corneum; dense cytoplasm observed in
granular layer (few granules of keratohyalin
transferred to stratum corneum); skin appeared
pigmented; dilation of intercellular space in
stratum spinosum (2-3 cell rows) and increase in
collagen noted; study researchers stated that these
observations are typical of irradiated skin; Liver
results-ultrastructural changes indicated liver
dysfunction

Group 4: Epidermis results-stratum corneum
contained 4-5 layers; study researchers stated that
Calcium Pantothenate had a radioprotective
effect; high electron density in layers 1-2 (study
researchers stated that Calcium Pantothenate
facilitated keratinization); stratum spinosum
noted to have electron-dense cytoplasm; Liver
results-study researchers stated that metabolic
function of hepatocytes was comparable to that of
control animals
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Table 6. Toxicokinetics Studies-Absorption, Distribution, Metabolism, Excretion (ADME)

Test Substance(s) Species/ Test Concentration or Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle)
Calcium Rat/ Wistar n =5 males/ Group 1: 0% test Animals were dosed as indicated in diet for 29 days; food Urinary excretion of Pantothenic Acid in Groups ~ ©
Pantothenate group substance was available ad libitum; 24-h urine samples were 1 and 2 was negligible and in Groups 3 and 4 was
Group 2: 0.0016% collected on day 2_9; free Pantqthenic Acid coqtent in urine ~1§ and ~3Q nmol/g, respective!y; Pantothenic
test subs'tan'ce was measured; animals were killed at completion of Acid levels in liver increased with increasing
experiment and organs/tissues removed and weighed Calcium Pantothenate doses; Coenzyme A
Group 3: 1% test content in liver in Groups 2-4 was similar
substance (saturated) and more than double that of Group 1;
urinary excretion of ascorbic acid was similar for
Group 4: 3% test Groups 1-4; urinary excretion of vitamin B; and
substance vitamin B metabolites decreased with increasing
administration of Calcium Pantothenate, while no
dose-related trend was observed for vitamin B;
nicotinamide metabolism was adversely affected
by insufficient (Group 1) or excessive (Groups 3
and 4) Pantothenic Acid doses; for toxicological
results from this study see Table 8
Calcium Rat/ Sprague-  n =10 to 20/ 1to 2,5, 10 mg/kg Food was available ad libitum; animals were dosed as 85% and 173% (for 5 and 10 mg/kg dosages, °
Pantothenate and Dawley dose group Calcium indicated; 24 h post-dosing urine and feces samples were respectively) more Pantothenic Acid was
Panthenol Pantothenate or collected and analyzed detected in urine after Panthenol administration
Panthenol than after Calcium Pantothenate administration;
Pantothenate was excreted in higher amounts
from Panthenol (60% of dose) than Calcium
Pantothenate (23%-33% of dose) 24 h post-
dosing
Calcium Dog n = not 4 mg/kg Animals were dosed as indicated (non-fasting); urine was 1.7% of administered dose was excreted in uring;  °
Pantothenate specified collected for 24 h post-dosing; feces collected (time not 14% to 27% of administered dose was excreted
specified) in feces
Calcium Rat/ Wistar n =5 males/ Control group: 2 Animals were dosed as indicated by stomach tube; blood Pantothenic Acid equivalent content from blood: 1o
Pantothenate group ml of water was collected prior to dosing and at time intervals up to 24-  at time zero was 2.58 and 2.87 nmoles/ml for free
Test group: 10.28 h post—dos_ing fr_om ta_lil vein and assayed _for free a_nd total and total, respectively; in the controls by 24 h
mg Calciurﬁ : Pantothenic Acid; urine was collected prior to dosing and was 2.61 and 2.65 nmoles/ml for free and total,

Pantothenate/kg bw
(21.6 pmoles/2 ml
water/kg bw
Calcium
Pantothenate or
43.2 pmoles/kg bw
Pantothenic Acid
equivalent)

at 24-h time points (up to 72 h) following dosing, then
analyzed for free and total Pantothenic Acid

respectively; in test group peaked at 2 h for free
(2.82 nmoles/ml) and at 7.5 h for total (3.45
nmoles/ml); all total values in test group were
statistically significantly higher than controls
except at 24 h time point

Pantothenic Acid equivalent content from urine:
by 24 h, peak amounts were reached in test group
(~2-3 umoles/ml for free and total); 18% of
administered dose in test group was detected in
urine by 24 h post-dosing
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Table 6. Toxicokinetics Studies-Absorption, Distribution, Metabolism, Excretion (ADME)

Test Substance(s) Species/ Test Concentration or Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle)
Calcium Rat n =not 0or2.3mg (23 Animals were dosed daily by gastric cannula (24 or 45 24 or 45 days results: slight increase in o1z
Pantothenate specified mg/kg) days) or daily in the diet (5-6 months); controls were used Pantothenic Acid content in kidneys compared to
(no further details provided) controls; Pantothenic Acid content in liver was
not substantially different than controls
5-6 months results: 32% increase in Pantothenic
Acid content in heart compared to controls;
Pantothenic Acid content in kidney and spleen
was not substantially different than controls; 25%
decrease in Pantothenic Acid content in liver
compared to controls
Sodium Dog n =not 7 mg (0.8 mg/kg) Animals were dosed and urine analyzed 0.5% of radioactive dose was excreted as 2
Pantothenate specified unchanged Pantothenate in urine 24 h after
(location and administration; 40% of radioactive dose was
identity of label not excreted as B-glucuronide in urine 7 days after
specified) administration
Sodium Rat n=2 330 pg (1.6 mg/kg)  Animals were dosed and urine analyzed 27% of radioactive dose was excreted as 2
Pantothenate Pantothenate in urine 7 days after administration
(location and (no glucuronide detected)
identity of label not
specified)
Sodium Dog/ Beagle n = 2/single 6.68 or 1.67 mg Animals were administered either a single dose capsule Radioactivity detected in urine (mainly as - 102
Pantothen[**C]ate doses (100 or 25 pCi) test  (6.68 or 1.67 mg) or were repeatedly dosed with capsule glucuronide metabolite) during 7 days post-

(3.6 mCi/mmol)

n = 1/ repeated
dose

substance in a
gelatin capsule with
1 ml of water

(1.67 mg) 4x in 2 days; food and water were available ad
libitum; urine was collected at multiple time points up to 8
h post-dosing and daily after that for 7 days; daily feces
samples were collected; blood samples were collected for
up to 2 days post-dosing; equilibrium dialysis was used to
determine binding affinity of test substance (6.68 mg) to
plasma proteins

dosing was 22%-39% (6.68 mg group), 28%-
35% (1.67 mg group), and 23% (total for 4x 1.67
mg group) of administered dose; radioactivity
recovered in feces (as unchanged test substance)
during 7 days was 17%-26% (6.68 mg group),
14%-16% (1.67 mg group), and 15% (total for 4x
1.67 mg group) of administered dose; plasma
concentrations of [**C] (6.68 mg group) peaked at
2-2.5 h post-dosing (half-life 15-17 h); plasma
concentrations of unchanged Pantothen[*Clate
peaked 2-2.5 h post-dosing (half-life 3 h) and
were determined to be 55 ng/ml; *C p-
glucuronide metabolite plasma concentrations
were highest 10-12 h post-dosing (half-life 15-17
h); plasma concentrations of unchanged Sodium
Pantothen[**C]ate (4x 1.67 mg group) peaked
from 19-31 ng/ml as measured after each of 4
individual doses; [**C] was not found to be bound
to plasma proteins; renal clearance following
dosing (6.68 mg group) was 2 ml/min
(unchanged Panthen[*C]ate) and 25.4 ml/min
([*C] metabolite)
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Table 6. Toxicokinetics Studies-Absorption, Distribution, Metabolism, Excretion (ADME)

Test Substance(s) Species/ Test Concentration or Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle)
Intravenous
Calcium Rat/ Wistar n = 3 males/ Group 1: 10.28 mg  Animals were administered test substance as indicated by Pantothenic Acid equivalent content in blood: in =
Pantothenate group for urine  Calcium injection through femoral vein; blood was collected for up Group 1 free and total levels at 10 min were ~30
and liver Pantothenate/ml to 5 h from tail vein and assayed for free and total nmoles/ml and by 5 h were < 5 nmoles/ml; basal
analysis and saline/kg bw (21.6 Pantothenic Acid; urine was collected prior to and at 24-h levels (Group 2) were subtracted from above
n=5 umoles/kg bw following administration, then analyzed for free and total results in treated animals
males/group for ~ Calcium Pantothenic Acid; 1 g of liver was removed 24-h post- Pantothenic Acid equivalent content in urine:
blood analysis Pantothenate or administration and assayed for free and total Pantothenic - q :
432 umoleslkgbw  Acid by 24 h in Group 1 fr_ee ar?d total were 11.2 and
Pantothenic Acid 131 umoleos, respecglvely, by 24 h Group 1
equivalent) showed 87% and 99 A) of administered dose of
free and total, respectively; by 24 h Group 2
Group 2: 1 ml/kg (control) showed 2.2 and 2.9 umoles of free and
bw saline (control total, respectively
group) Pantothenic Acid equivalent content in liver: in
Group 1 free and total were 16.5 and 371
nmoles/g wet liver, respectively; by 24 h Group 2
(control) showed free and total to be 15.6 and
316 nmoles/g wet liver, respectively
Sodium Dog/ Beagle n=2 6.68 mg (100 pCi) Animals were administered a single dose intravenously into  Radioactivity detected in urine (mainly as B- 102
Pantothen[**C]ate test substance saphenous vein; food and water were available ad libitum; glucuronide metabolite) during 7 days post-
(3.6 mCi/mmole) (aqueous solution) urine was collected at multiple time points up to 8 h post- dosing was 34%-44% of administered dose;
dosing and daily thereafter for 7 days; daily feces samples radioactivity recovered in feces (as unchanged
were collected; blood samples were collected for up to 2 test substance) during 7 days was 7%-9% of
days post-dosing administered dose; plasma concentrations of [“C]
declined rapidly in 12 h post-administration
(half-life 15-17 h); plasma concentrations of
unchanged Pantothen[*C]ate declined rapidly in
2 h post-administration (half-life 2.5 h);
Pantothen[**C]ate clearance rate in plasma for
each animal was 135 and 276 ml/min; [*C]
metabolite was measured in plasma beginning ~1
h post-administration; **C B-glucuronide
metabolite plasma concentrations were highest
10-12 h post-dosing (half-life 15-17 h); renal
clearance following administration was 2.1 t0 6.5
ml/min (unchanged Pantothen[**C]ate) and 36.7
to 37.4 ml/min ([**C] metabolite)
HUMAN
Oral
Calcium Human n =not 100 mg Dose administered and urine analyzed ~20% of dose excreted as Pantothenate in urine 2
Pantothenate specified within 4 h after administration
Calcium Human n=10 50 mg in 200 ml Dose administered and urine analyzed; urine samples Pantothenic Acid measured in urine prior to °
Pantothenate water collected prior to dosing (4 h period) and 4 h post-dosing dosing was 1 + 0.15 mg; Pantothenic Acid

measured in urine post-dosing was 6 + 0.48 mg




Distributed for Comment Only -- Do Not Cite or Quote

Table 6. Toxicokinetics Studies-Absorption, Distribution, Metabolism, Excretion (ADME)

Test Substance(s) Species/ Test Concentration or Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle)

LOAEL = Lowest Observed Adverse Effect Level; NOAEL = No Observed Adverse Effect Level; PCR = Polymerase Chain Reaction
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Test Species/ Test Population-  Concentration/ Procedure Results Reference
Substance(s) Strain Sex Dosage (Vehicle)
ANIMAL
Dermal
D-Panthenol Rat/ SPF n = 5/sex/group 3 ml pure test Test substance applied to 4 x 4 cm? shaved skin area and LCso > 3 ml/kg; no deaths; gross pathology B
albino substance (undiluted)/  occlusively covered for 24 h in accordance with OECD TG unremarkable at necropsy; health and behavior of
kg 402 (distilled water control used); occlusive patch removed treated animals no different than controls;
after 24 h and skin washed and dried; animals observed up to  researchers speculated that slightly slower
2 weeks healing of scarification marks in 30% of treated
animals could be attributed to greasiness of test
substance and humidity under occlusion
DL-Panthenyl Rat/ Wistar n = 5/sex 2 g/kg (no vehicle) Single treatment applied to 25 cm“ (males) or 18 cm LDso > 2 g/kg was reported; no deaths; no 6
Ethyl Ether (females) skin (semi-occlusive) for 24 hours using GLP in clinical signs; scabs in 1 male were observed on
accordance with OECD TG 402 (Acute Dermal Toxicity); 24 days 5 thru 9; 3 females had low body weight
hours post-application patch was removed and skin washed gain during week 2; no treatment-related
with water; animals were observed for 14 days post- abnormalities seen during necropsy
application; necropsy performed
Oral
D-Panthenol Rat n =5-10/ 10 g/kg (46.4%-50%,  Single dosage administered by gavage in accordance with LDso > 10 g/kg reported; no deaths ; first day of 7
sex/group w/v, test substance in OECD TG 401 (Acute Oral Toxicity); animals were observed  study impaired general state observed at 10 g/kg
distilled water for 14 days post-dosing; necropsy performed (no further details provided); gross pathology
vehicle) revealed no findings
DL-Panthenyl Rat/ Wistar n = 5/sex 2 g/kg (water vehicle)  Single dosage administered by gavage in accordance with LDs, > 2 g/kg was reported; no deaths or clinical ~ ©
Ethyl Ether OECD TG 401; animals were observed for 14 days post- signs observed; no abnormalities revealed during
dosing; necropsy performed necropsy
Panthenyl Rat/ Wistar n = 5/sex/group 5 ml/kg or 10 mi/kg Single dosage administered by gavage in accordance with LDs > 10 ml/kg; no deaths; no effect on weight o
Triacetate (Winkelmann OECD TG 401; animals were observed for 14 days post- gain; gross pathology was not effected by test
Paderborn) dosing; necropsy performed substance
D-Calcium Mouse n = not specified 10 g/kg Single dosage administered LDs, of 10 g/kg reported 2
Pantothenate
D-Calcium Rat n = not specified 10 g/kg Single dosage administered LDs, of > 10 g/kg reported; no signs of toxicity 2
Pantothenate
D-Calcium Dog n=>5 1 g/kg Single dosage administered No signs of toxicity 2
Pantothenate
D-Calcium Monkey n=1 1 g/kg Single dosage administered No signs of toxicity 2
Pantothenate
Inhalation
D-Panthenol Rat n = 6/sex Test substance Single dose administered (whole body exposure) for 7-h Endpoint of study was LCsp; no concentration 7

(vapor) was delivered
in saturated
atmosphere at 20 °C

exposure duration in accordance with OECD TG 403;
animals were observed for 14 days; necropsy performed

estimation could be determined because of low
saturation vapor pressure; no deaths; no signs of
toxicity; gross pathology showed no
abnormalities
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Test Species/ Test Population-  Concentration/ Procedure Results Reference
Substance(s) Strain Sex Dosage (Vehicle)
D-Calcium Rat/Wistar n = not specified 5.2 mg/l dust Single dose administered to head and nose region only (4-h No mortality; from 3 hours duration to day 7 8
Pantothenate particulate delivery exposure duration) in accordance with OECD TG 403; increased respiration rate, abdominal or noisy
(max concentration animals were observed for 14 days respiration, and piloerection were noted, but
achievable); mass cleared by day 8 and were considered by study
median aerodynamic researchers to be reversible; no abnormalities
diameters < 3.6 pm observed by day 14
GLP = Good Laboratory Practice; LCs, = Lethal Concentration at which 50% of population dies; OECD TG = Organization for Economic Co-operation and Development Test Guideline
Table 8. Short-Term, Subchronic, and Chronic Toxicity Studies
Test Substance(s)  Species/ Test Concentration/ Exposure Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle) Duration
SHORT-TERM (< 3 MONTHS EXPOSURE)
ANIMAL
Dermal
Panthenyl Ethyl Rabbit/ New n = 5/sex/group Neat 28 days Test substance (2 ml/kg) applied 5 No deaths reported; diarrhea (day ]
Ether; 0.125% in  Zealand White days/week for 28 days to shaved skin (skin 14) and soft stool observed
leave-on hair abraded in test and control groups on days sporadically throughout study in 1
conditioner 1-6 and 10-12, but discontinued on treated female; no statistically
remaining study days for both groups significant changes in body
because of fissuring in test group); no weights for treated compared to
further details provided regarding control males and females,
application of test substance; negative however, body weights of treated
controls treated with deionized water; females 24%-31% lower than
exposure time 7 h/day while animals wore controls; hematological values,
restraining collars; animals killed at study gross pathology and organ
termination ; necropsy and gross and weights unaffected by treatment;
microscopic pathologies performed microscopic findings typical of
spontaneous lesions found in
normal rabbits of type used in
study; dermal effects of treatment
are summarized in Table 11
Oral
Pantothenic Acid Rat/ Wistar n = 21/group, 0 or 0.03% 9 weeks Animals were dosed daily in drinking water No statistically significant difference in body
Imamichi males (food available ad libitum); animals were killed  weights or weights of adrenal glands in

at the end of 9 weeks, adrenal glands removed
and assayed for corticosterone and
progesterone

treated compared to control animals; in
treatment group a statistically significant
increase (~2 fold) in the basal plasma
corticosterone levels as compared to control
group was reported; basal plasma
progesterone levels in treatment group were
slightly higher than controls, but not
statistically significant
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Test Substance(s)  Species/ Test Concentration/ Exposure Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle) Duration
Calcium Rat/ Wistar n =not 0, 4, 8, or 16 mg/kg 28 days Animals were dosed in diet (available ad Body weight gain and total food intake were &
Pantothenate specified, males  Calcium Pantothenate libitum) for 28 days; 24-h urine samples were consistent with 4, 8, or 16 mg/kg, but with 0
in feed collected on the last study day; animals were mg/kg Calcium Pantothenate these
killed at study completion, blood was analyzed  parameters were less than optimum and
and tissue samples were collected and assayed statistically significantly lower than all
for Pantothenic Acid content treated groups; for toxicokinetics data from
this study see Table 6
Calcium Rat/ Wistar n =5 males/ Group 1: 0% test 29 days Animals were dosed as indicated in diet for 29 Body weight gain and food intake were lower ~ ®
Pantothenate group substance days; food was available ad libitum; 24-h urine  in Groups 1 (after day 7) and 4 (during first 5
Group 2: 0.0016% samples were collected on day 29; free days) compared to Group 2; body weight
test subs'tan'ce Pantothenic Acid content in urine was gain (by day 7) and food intake (by day 20) in
measured; animals were Killed at completion of ~ Group 4 were similar to Group 2; no adverse
Group 3: 1% test experiment and organs/tissues removed and effects on body weight gain or food intake
substance weighed were noted for Group 3; weights of brain and
testis were higher in Group 1 compared to
Group 4: 3% test Groups 2-4; Groups 2 and 3 showed similar
substance organ weights; weights of lung and spleen
were higher in Group 4 compared to Group 2;
in Group 4 diarrhea was reported; NOAEL of
1% and LOAEL of 3% were reported; study
researchers speculated that 10 mg/kg/day of
Calcium Pantothenate would be a “tolerable
upper intake level”; study researchers
mentioned conducting experiment in rats
administered 5% Calcium Pantothenate in
diet—4 of 5 rats died in 2 days from severe
diarrhea; for toxicokinetics results from this
study see Table 6
SUBCHRONIC (=3 MONTHS TO <6 MONTHS EXPOSURE)
ANIMAL
Oral
DL-Panthenol Rat/ CR n = 6/sex/dose 0, 20, 50, 200 90 days Animals dosed daily in drinking water NOAEL of 200 mg/kg/day was reported; 6
mg/kg/day (water available ad libitum; experiment performed in mortalities observed (1 male at 200
vehicle) accordance with OECD TG 408 (Repeated mg/kg/day, 2 males at 50 mg/kg/day, 1 male

Dose 90-Day Oral Toxicity in Rodents);
control animals receiving no test substance
were used

at 20 mg/kg/day; 4/10 control males, 1/14
control females) were considered to be not
treatment-related by study researchers (no
further details provided as to cause of death);
mild eosinophilia observed in treatment
animals, but were considered insignificant;
liver weights were decreased in males (20 and
200 mg/kg/day) compared to controls, but
this was not significant




Table 8. Short-Term, Subchronic, and Chronic Toxicity Studies
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Test Substance(s)  Species/ Test Concentration/ Exposure Procedure Results Reference
Strain Population-Sex  Dosage (Vehicle) Duration
D-Calcium Rat/ CB n = 6/sex/group 20, 50, 200 mg/kg/day 90 days Animals dosed daily in diet; controls were used  Growth, mortality, hematological results, 6
Pantothenate (no further details provided) histopathological findings, vital organ
weights were unaffected by treatment; mild
eosinophilia observed in some treated
animals, but study investigators could not
confirm it was related to treatment; adrenal
gland weights were higher in males (24%
increase in 50 mg/kg/day group) and lower in
females (17% decrease in 200 mg/kg/day
group) of treated animals compared to
controls; slight hyperemia of spleen noted in
some animals dosed with 200 mg/kg
CHRONIC (=6 MONTHS EXPOSURE)
ANIMAL
Oral
D-Calcium Dogs n==6 50 mg (~5 mg/kg) 180 days Animals dosed daily in diet (no further details No toxicity reported 2
Pantothenate provided)
D-Calcium Monkey n=4 1 g (250 to 400 180 days Animals dosed daily in diet (no further details No toxicity reported 2
Pantothenate mg/kg) provided)
D-Calcium Rat n=20 50 or 200 mg (~500 or 190 days Animals dosed daily in diet (no further details No toxicity reported; normal growth; no gross
Pantothenate 2000 mg/kg) provided) or microscopic organ changes seen in
necropsies
Calcium Mouse/C-57 n = 33 (treated 300 pg (~20 mg/kg) Mean life Animals dosed daily in drinking water; Statistically significant increase (~20%) in 2
Pantothenate black males and span 653 untreated controls were used (no further details ~ mean life span of treated animals compared to
females) days (treated)  provided) controls; at 250 days old, body weight of
_ . treated animals were slightly higher than
n= 41 (control Mean life controls (no further details provided)
animals) span 550
days
(controls)

NOAEL = No-Observed-Adverse-Effect-Level
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Table 9. Developmental and Reproductive Toxicity (DART) Studies

Test Species/ Test Population-  Concentration or Procedure Results Reference
Substance(s) Strain Sex Dosage (Vehicle)
IN VIVO
Oral

DL-Panthenyl Rat/ n==6 0, 500, 750, 1000 Animals were dosed by gavage 1x/day on days 6 through Maternal and developmental NOAEL > 1000 g
Ethyl Ether Crl:CD(SD) females/group mg/kg/day (water 19 of gestation using GLP and in accordance with OECD mg/kg/day was reported

vehicle) TG 421 (Reproduction/ Developmental Toxicity Screening

Test); this was a screening study for OECD 414; controls
were used

D-Calcium Rat n=20 50 or 200 mg/day Adult animals dosed daily in diet; weaned offspring from No toxicity reported; offspring weight increases E
Pantothenate (~500 or 2000 the 50 mg treatment group were dosed with 50 mg daily; were the same as controls (no further details

mg/kg/day) controls were used (no further details provided) provided)
Calcium Rat/ Wistar n = not specified, 1 mg/day (5 Adult rats were dosed daily in diet as indicated before No teratogenicity or fetotoxicity was reported 2
Pantothenate females mg/kg/day) mating and during gestation (no further details provided)
Calcium Rat n = not specified,  Stock diet: equivalent Pregnant rats were dosed with Calcium Pantothenate in diet  Study investigators noted that Calcium 2
Pantothenate females to 450 to 600 pg/ day as indicated (no further details provided) Pantothenate crosses the placenta as a result of

Pantothenic Acid increased Pantothenic Acid concentrations in fetal

Svnthetic diet: blood and tissues; offspring from rats fed stock

! ellc“'e(') 100 diet had 450 pg/ 100 ml (blood values) of
igg'a/a e/nd 00, L or Pantothenic Acid; offspring from rats fed synthetic
Dant ﬁ}g ay ncid diet had 295, 500, and 2200 pg/ 100 ml,
antothenic Act respectively, of Pantothenic Acid as measured in
blood

GLP = Good Laboratory Practice; LOAEL = Lowest-Observed-Adverse-Effect-Level; NOAEL = No-Observed-Adverse-Effect-Level; OECD TG = Organization for Economic Co-operation and Development Test
Guideline

Table 10. Genotoxicity Studies

Test Substance(s)  Species/ Strain Concentration/ Dosage Procedure Results Reference
or Sample Type  (Vehicle)

IN VITRO
DL-Panthenol Salmonella 0, 20, 100, 500, 250, 5000 Using GLP an Ames test was performed; exposure duration Non-mutagenic 7
typhimurium/ pg/plate (water vehicle) was 48-72 h @ 37 °C in dark; negative, positive and vehicle
TALS35, With and without metabolic controls were used
TA100, " . . .
TA1537 activation A preincubation Ames test was performed similarly as above
TA98: ' except that it included a preincubation period of 20 min (@ 37

Escherichia °C) prior to exposure duration of 48-72 h @ 37 °C in dark

coli/ WP2 uvrA




Table 10. Genotoxicity Studies
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Test Substance(s)  Species/ Strain Concentration/ Dosage Procedure Results Reference
or Sample Type  (Vehicle)
D-Panthenol S. 33, 100, 333, 1000, 3333, Ames test and E. coli WP2 assays were performed; negative Non-mutagenic %
typhimurium/ 10,000 pg/plate and positive controls were used
TA1535, With and without metaboli
TA1537. ith and without metabolic
TA1538. activation
TA98, TA100;
Escherichia
coli/ Wp2
(uvrA)
D-Panthenol Chinese 130, 260, 520, 1040, 2080 Mammalian cell gene mutation assay was performed using Non-mutagenic B
(99.2% pure) hamster, HPRT  pg/ml (water vehicle) GLP in accordance with OECD TG 476; cells exposed to
locus in V79 With and without metaboli treatment for 4 hours (with and without activation) and for 24
cells Eaaicquitnoutmetanolic hours (without activation); vehicle and positive controls were
activation
used
D-Panthenol Human 679.2,1188.6, 2080.0 pg/ml Mammalian chromosomal aberration test performed using GLP ~ Non-clastogenic B
(99.2% pure) lymphocytes (vehicle: culture medium in accordance with OECD TG 473; cells exposed to treatment
with 10% deionized water) for 4 hours (with and without activation) and for 22 hours
With and without metabolic (without activation); vehicle and positive controls used
activation
DL-Panthenyl Chinese 150, 300, 600, 1200, 2400 Mammalian cell gene mutation assay was conducted using Negative for genotoxicity (non-mutagenic); cytotoxicity was ~ °
Ethyl Ether hamster/ lung pg/ml (DMSO vehicle) GLP in accordance with OECD 476; cells exposed to treatment  reported in second experiment at 300 pg/ml and above;
fibroblasts, With and without metaboli for 4 hours in one test and 24 hours in another test; vehicleand  controls performed as expected
HPRT locus in ; et‘f‘ without metabolic positive controls were used
V79 cells activation
DL-Panthenyl S} 50, 100, 500, 1000, 5000 Ames test and E. coli WP2 assays were performed using GLP Non-mutagenic g
Ethyl Ether typhimurium/ pg/plate in accordance with OECD TG 471; negative and positive
0,
(99.2% pure) TA1535, With and without metabolic controls were used
TA1537, o
TA1538, activation
TA98, TA100;
Escherichia
coli/ WP2
(uvrA)
DL-Panthenyl Human 333 to 5000 pg/ml (no Mammalian chromosomal aberration test performed using GLP ~ Non-clastogenic ]
Ethyl Ether peripheral further details provided) in accordance with OECD TG 473; cells exposed to treatment
(99.2% pure) lymphocytes - - - for 24 and 48 hours without activation and 3 hours with
W'.th a_nd without metabolic activation; vehicle (not specified) and positive controls used
activation
D-Panthenyl S. 50, 100, 500, 1000, 5000 Ames test was performed (non-GLP); solvent and positive Non-mutagenic; controls performed as expected; there was 7
Triacetate typhimurium/ pg/plate controls were used no cytotoxicity reported
TA97a, TA, With and without metabolic
TA100, —
TAL02. activation

TA1535
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Table 10. Genotoxicity Studies

Test Substance(s)  Species/ Strain Concentration/ Dosage Procedure Results Reference
or Sample Type  (Vehicle)
D-Sodium Saccharomyces  Not specified A microbial plate suspension assay was performed with and Non-mutagenic 2
Pantothenate cerevisiae/ D4; without metabolic activation ( no further details provided)
S.
typhimurium/
TA1535,
TA1537,
TA1538,
TA98, TA100
Sodium S. 0.1-10 mg/plate Ames test was performed (preincubation method used) Non-mutagenic n
Pantothenate typhimurium; - . .
TA97A and W:_th at\_nd without metabolic
TAL02 activation
GLP = Good Laboratory Practice; HPRT= Hypoxanthine Phosphorybosyl Transferase; non-GLP = non-Good Laboratory Practice; PCR = Polymerase Chain Reaction
Table 11. Dermal Irritation and Sensitization Studies
Test Substance(s) Species/  Test Concentration (Vehicle) Procedure Results Reference

Strain Population-Sex

IRRITATION
Animal
D-Panthenol; 5% Rabbit/ n=3(1male,2 0.5gapplied neat Test substance applied (semi-occlusive) to shaved skin Non-irritating; no erythema or 67
(w/w) in cream New females) (6 cm?) for 4-h exposure duration using GLP in edema; no deaths; 1 female showed
formulation Zealand accordance with OECD TG 404 (Acute Dermal slight body weight loss
White Irritation/ Corrosion) and EU Method B.4 (Acute

Toxicity: Dermal Irritation/ Corrosion); treatment
removed with water 4 hours post-application; animals
were observed for 72 hours

| D-Panthenol and Rabbit/ n = 3/sex 0.5 ml of each test substance (further Test substance applied under occlusion to shaved skin, Non-irritating; test substances ]
DL-Panthenol New information on concentration not provided) intact and abraded, for 4 h; coverings were then removed  caused very slight erythema on
(cosmetic grade) Zealand and skin examined; test site was washed with water and intact and abraded skin of 1 rabbit,
White skin examined at 24 and 48 hours but it resolved within 24 h
| D-Panthenol Rabbit/ n =3 (2 males, 0.5 g of perfumed cream formulation Test substance applied (semi-occlusive) to a 6 cm?area Non-irritating; mean grade 0.3 g
New 1 female) (concentration not specified) of shaved, intact skin for 4 h using GLP in accordance erythema noted
Zealand with OECD TG 404; 4 h post-application patches
White removed and skin washed with water; skin examined 1,
24, 48, and 72 h after test substance removal
| D-Panthenol Rabbit/ n=3(1male,2 0.5 g of unperfumed cream formulation Test substance applied (semi-occlusive) to a 6 cm? area Non-irritating B
New females) (concentration not specified) of shaved, intact skin for 4 h using GLP in accordance
Zealand with OECD TG 404; skin was washed with water after
White patch removal; skin examined 1, 24, 48, and 72 h after

test substance removal
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Table 11. Dermal Irritation and Sensitization Studies

Test Substance(s) Species/  Test Concentration (Vehicle) Procedure Results Reference
Strain Population-Sex

DL-Panthenyl Ethyl  Rabbit/ n = 3 males 0.5 ml of test substance (concentration not Test substance applied (semi-occlusive) to a 6 cm? area Non-irritating; no deaths or signs of %

Ether (99.2% pure)  New specified) of shaved, intact flank skin for 4 h using GLP in toxicity
Zealand accordance with OECD TG 404; a patch free of test
White substance was applied to shaved contralateral flank as

control; skin was washed with water after patch removal
r; skin examined 1, 24, 48, and 72 h after test substance

removal
Panthenyl Ethyl Rabbit/ n =5/sex/group  Test substance applied neat Test substance (2 ml/kg) applied 5 days/week for 28 By end of first week, slight-to- g
Ether; 0.125% in New days to shaved skin (skin abraded in test and control moderate erythema , edema, atonia,
leave-on hair Zealand groups on days 1-6 and 10-12, but discontinued on desquamation, and fissuring was
conditioner White remaining study days for both groups because of observed in most treated animals;

fissuring in test group); negative controls treated with
deionized water; exposure time 7 h/day with restraining
collars; animals killed at study termination; necropsy
and gross and microscopic pathologies performed

all signs of irritation cleared by day
13 except for slight erythema and
desquamation, which lasted
throughout the study; on days 17-28
red raised areas noted in 1 treated
male; microscopic analysis showed
mild acanthosis in all treated males
and females; trace chronic
dermatitis seen in 2 of 5 treated
males and 4 of 5 treated females; no
irritation exhibited in controls;
toxicological effects summarized in
Table 8

Human
D-Panthenyl Human n=54 (16 to 60  Test substance applied neat A closed epicutaneous patch test was performed No skin reactions observed o
Triacetate; 10% in years old, males by applying 0.1 g of test substance into a plaster
polyglycol P-4000, and females, chamber which was secured to the volar forearm
pH 6.2 1/3 of subjects skin for 24 h; chamber was removed after 24 h
were noted to and skin assessed for reactions; a repeat
have sensitive assessment of skin was conducted at 48 h to

skin) detect any additional reactions
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Table 11. Dermal Irritation and Sensitization Studies

Test Substance(s) Species/  Test Concentration (Vehicle) Procedure Results Reference
Strain Population-Sex
SENSITIZATION
Animal
DL-Panthenol Guinea Range-Finding  Range-Finding Study: 25%, 50%, and 75% Buehler Test performed in accordance with OECD TG Range-Finding Study: Non- 7
Pig/ Study: n=4 in distilled water, and undiluted 406 (Skin Sensitization) and EU Method B.6 (Skin irritating at all concentrations
Pirbright- . . . . . Sensitization); range-finding study performed on shaved
Hartley Main Study: Main Study: Undiluted flank skin (occlusive) for 2 exposures (6 h duration, 1 Main Study: Non-irritating
n =20 (test Positive Control Study: alpha- per week); skin examined 6 and 30 hours post- (induction); non-sensitizing
group) and 10 hexylcinnamaldehyde techn. 85% application (challenge)
(controls)
. Induction: 0.5 ml of test substance was applied Positive Control Study: Results
Positive (epicutaneous, occlusive) to anterior left flank for 6-h were as expected
Control Study: exposure duration on days 0, 7, and 14; skin was
n =20 (test examined 24 hours after patch removal
group) and 10
(controls) Challenge: 0.5 ml of test substance was applied
(epicutaneously, occlusive) to right flank for 6-h
exposure duration on day 28; skin was examined 24- and
48-h after patch removal
Positive Control Study: Conducted using GLP and
testing guidelines indicated above
D-Panthenol; Guinea Preliminary Preliminary Study Guinea pig maximization test was conducted in Non-Sensitizing B
2.5% in lotion Pig/Albino ?;;de: n=2 Intradermal injection: 0.5, 1, 3, 5% test accordance with OECD TG 406 (Skin Sensitization)
intradermal BHONMISIE Preliminary range-finding study: intradermal injection
injection, Topical application: 25, 50, 70, 100% test into shaved flank skin; skin was examined 24 h post-
n =4 for lotion in saline injectioq; topical applic_ation of test lotion to shaved
topical e flank skin under occluswe gondltlons for 24 h;_ patch
aoolication Main stay-nauction removed 24 h post-application and skin examined then
op Intradermal injection: Freund’s complete and again 24 and 48 h following patch removal
Main Study: adjuvant 50:50 with saline, 5% test lotion in
. saline, and 5% test lotion in saline emulsified ~Main Study-Induction: 3 pairs intradermal injections to
n=10/sexin 20 e Freunds’ complete adjuvantand  shaved dorsal skin performed with Freund’s complete
treatment sl adjuvant and/or test Iotion as indicated (controls treated
group; ) o ) without test lotion); 1 week later, topical application
n = 5/sex in Topical application: 100% test lotion performed on shaved skin at injection sites and occlusive

control group

Main Study-Challenge
Topical application: 100% test lotion

patches 4x4 cm?secured in place for 24 h (controls were
similarly treated without test lotion); patches removed
24 h post-application and skin examined

Main Study-Challenge: 2 weeks following topical
induction, challenge application to skin conducted under
occlusive conditions for 24 h then patches removed and
skin examined (controls had vehicle only); 2 weeks after
first challenge re-challenge was similarly performed
(controls treated with test lotion same as test group to
limit false positives)
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Table 11. Dermal Irritation and Sensitization Studies

Test Substance(s) Species/  Test

Concentration (Vehicle)

Procedure

Results

Reference

Strain Population-Sex
D-Panthenol; 5% Guinea Induction: Induction: 0.1 ml of test ointment An open epicutaneous test performed as indicated below  Non-sensitizing; no signs of ]
in test ointment Pig/ — - : irritation observed
Himalayan n= 20_ Iiltest CUEUETIEE WP LGl ey Induction: test ointment applied to same 8 cm? shaved
White group; flank skin area 1x/day for 5 days/week for 4 weeks; skin
Spotted n=10 examined daily; untreated controls used
controls
Challenge: on days 30 and 44, challenge applications
applied to 2 cm? skin area in treated and control animals;
skin examined 24 and 48 h post-application
D-Panthenol; 5% Guinea Induction: Induction: 0.1 ml of test ointment An open epicutaneous test usig same procedure as slight to well-defined primary ]
in test oimtment Pig/ - - described above irritant potential; weak sensitizin
Higmalayan n= 29 in test Challenge: 0.025 ml of test ointment potentia?l after single application 9
White group; slight skin reactions observed; with
Spotted n=10 repeated applications slight-to-well-
controls defined inflammatory skin reactions
noted; following challenge phase a
substantial difference noted in
frequency of skin reactions in
treated animals compared to
controls
Panthenol; 5% in Guinea n =20 females Induction: test substance applied Guinea Pig Maximization Test (per Magnusson and Non-sensitizing; no skin reactionsat ~ °
a test solution Pig/ Albino in test group; epicutaneously; intradermal administration Kligman) performed using GLP in accordance with 24 and 48 h post-challenge in test
n =10 females  of 5% ethanolic dilution of test substance OECD TG 406 (1981) group; primary skin irritation
in control - reactions of short duration to 5%
group Challenge: 5%, 10%, and 30% ethanolic Rechallenge performed in test group animals using 5% Panthenol in test solution observed

dilutions of test substance

Panthenol in test solution (number of animals included
and use of control animals in rechallenge not specified)

in 3 animals at 24 h reading during
rechallenge; no details provided as
to whether 5% Panthenol in a test
solution caused any reactions during
induction
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Table 11. Dermal Irritation and Sensitization Studies

Test Substance(s) Species/  Test Concentration (Vehicle) Procedure Results Reference
Strain Population-Sex
DL-Panthenyl Guinea Prelim Study: Induction: intradermal injection (5%-10% Guinea pig maximization test was conducted using GLP  Non-sensitizing; most experimental ~ °
Ethyl Ether Pig/ n =5 females test substance); epicutaneous application in accordance with OECD TG 406; positive controls animals showed slight skin irritation
Himalayan . (100% test substance) were used; a preliminary range-finding study was to test substance during
albino Experimental - performed (no further details provided) epicutaneous induction; positive
group Challenge: epicutaneous (25%, 50%, or
(inductionand  100% test substance in distilled water, w/w) - ] - controls performed as expected
challenge): ' Induction (negative controls treated similarly to
' experimental animals except without test substance):
n =10 females On day 1, animals were intradermally injected (3 pairs
. of injections) in shaved scapular area (0.1 mli/site) with
Negative 50:50 Freunds Complete Adjuvant: water, 5% test
control group substance in physiological saline (w/w), and 10% test
(induction and substance in 50:50 mix of Freunds Complete Adjuvant
challenge):
n =5 females On day 7, animals were rubbed (in shaved scapular
region) with 10% sodium-dodecyl-sulfate in petroleum
to increase sensitization potential
On day 8, 0.5 ml of 100% test substance were applied to
shaved area between sites of injection, which was
secured in place with a patch (dry patch used for
controls); 48 hours post-application patch was removed,
test substance wiped from skin, and skin evaluated
Challenge (negative controls and experimental animals
treated the same): On day 22, test substance (0.05 ml)
was applied to shaved flank skin and secured in place
with a patch (semi-occlusive); 24 hours post-application
the patch was removed and test substance wiped from
skin; skin evaluated at 24 and 48 hours post-application
Panthenol; 5% in Mouse/ n =6 females/  Spray and créme test substances applied LLNA/IMDS performed using GLP in accordance with Non-sensitizing (no induction of B
a créme product HsdWin: group neat; same concentrations used in induction OECD TG 406 (1992) and 429 (2010); test substances treatment-specific memory cells
or 5% in a spray NMRI and challenge phases applied epicutaneously as follows (50 pl applied to flank  observed); study authors stated that

product

during induction and 25 pl to ear during challenge,
where applicable):

Group 1-acetone/olive oil, 4:1, to flank (days 1-3) and to
ears (days 15-17);

Group 2-acetone/olive oil 4:1 to flank (days 1-3) and
spray to ears (days 15-17);

Group 3-spray to flank (days 1-3) and to ears (days 15-
17);

Group 4-acetone/olive oil, 4:1, to flank (days 1-3) and
créme to ears (days 15-17);

Group 5-creme to flank (days 1-3) and to ears (days 15-
17)

cell counts and ear weights in
treated animals, compared to
controls, did not reach positive
levels defined for mouse strain
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Table 11. Dermal Irritation and Sensitization Studies

Test Substance(s) Species/  Test Concentration (Vehicle) Procedure Results Reference
Strain Population-Sex
Human
D-Panthenol Human n = 23 patients Test formulation containing 5% D-Panthenol ~ Epidermal patch tests were performed on subjects to Patch tests were negative for 77
with allergic in a hydrogel preparation also containing evaluate hydrogel formulation and liquid drops (no allergic dermatoses patients and
dermatoses; 2.5% hydroxyethylcellulose, 0.4% sorbitol, further details provided) healthy subjects
0.066% methylparaben, 0.033%
n =7 healthy propylparaben, 0.185% disodium phosphate,
subjects 0.38% potassium dihydrogen phosphate, and
91% distilled water
(1173;]2:2?"3 and Another test fprm_ulation contai_ngd 5% D-
Panthenol in liquid drops containing sorbitol
and preservatives in water
D-Panthenol; 5% in  Human n =100 Test substance applied neat HRIPT performed under occlusion in accordance with Non-sensitizing, non-irritating ]
a cosmetic baby Marzuilli-Maibach Method
product
Panthenol; 5% ina  Human n=113 Test substance applied neat (equivalent to Test substance applied to 2 cm? skin area under Non-sensitizing; no reactions ]
leave-on product 2.5 mg/cm? test substance) occlusion for 24 h in HRIPT; 9 patches applied during 3-  observed during induction; 1 subject
week induction period followed by 2 weeks rest priorto  exhibited low level reaction
challenge (at previously untreated skin site); challenge (erythema) during challenge
readings occurred at 24, 48, 72, and 96 h
Panthenol; 3% in Human n =106 Test substance applied neat Test gel applied to upper portion of arm and secured Non-sensitizing; 1 instance of mild ]
test gel under occlusion for 24 h, then subject removed patch erythema reported during induction
and washed skin (no other products applied to test skin
sites during the testing period); induction phase lasted 4
weeks (~3 treatments/week); approximately 1 week
between induction and challenge; same procedure for
test gel application followed for challenge as during
induction; skin examined for reactions on days 2 and 4
post-challenge
Panthenol; 6% in Human n=99 Test substance applied neat Same procedure as described above Non-sensitizing; mild erythema ]
test gel noted at test sites in 1 subject 4 days
post-challenge, but study
researchers indicated reaction
caused by irritation; instances of
mild erythema observed rarely
during induction
Panthenyl Ethyl Human n =106 Rinse-off shampoo product diluted to 2% in Test substance applied to 2 cm? skin area under Non-sensitizing; low level reactions  ®

Ether; 0.25% in a
rinse-off shampoo
product

distilled water; concentration of Panthenyl
Ethyl Ether in this dilution product was
0.005%, equivalent to 0.0000025 mg/cm?
Panthenyl Ethyl Ether applied to skin in
HRIPT

occlusion for 24 h in HRIPT; 9 patches applied during 3-
week induction period followed by 2 weeks rest prior to
challenge (at previously untreated skin site); challenge
readings occurred at 24, 48, 72, and 96 h

(minimal-to-definite erythema, no
edema) observed in 48 subjects
during induction; 5 subjects
exhibited low level reactions
(minimal-to-definite erythema, no
edema) during challenge

EU = European Union; GLP = Good Laboratory Practice; HRIPT = Human Repeat Insult Patch Test; LLNA/IMDS = Local Lymph Node Assay/ Integrated Model for the Differentiation of Skin reactions; non-GLP =
non-Good Laboratory Practice; OECD TG = Organization for Economic Co-operation and Development Test Guideline
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Test Substance(s)  Species/ Sample Type or Concentration Procedure Results Reference
Strain Test Population- (Vehicle)
Sex
IN VITRO
D-Panthenyl Bovine Corneas Undiluted Ocular irritation test performed using GLP in accordance with OECD TG Non-irritating based on lack of opacity 8
Triacetate 437 (Bovine Corneal Opacity and Permeability Test Method for and absence of cornea permeability;
(> 95% pure) Identifying Ocular Corrosives and Severe Irritants) controls performed as expected
IN VIVO
D-Panthenol Rabbit/ n=2 Undiluted A single, 50 pl application of test substance instilled into conjunctival sac of ~ Non-irritating; slight corneal irritation 67
Vienna one eye (no rinsing) in accordance with OECD TG 405(Acute Eye noted in both treated eyes, but resolved
White Irritation/ Corrosion); other eye served as saline-treated control; animals within 2 days
observed for 8 days after treatment
D-Panthenol; 5% Rabbit/ n=3 Test substance Assingle, 0.1 g application of test substance instilled into conjunctival sac of ~ Non-irritating; slight conjunctival 6
(w/w) in cream New applied neat one eye (no rinsing) in accordance with OECD TG 405; other untreated eye  redness (primary irritation scored 0.25 on
Zealand served as control; animals observed for 72 h a 0 to 3 scale) observed in all treated
White eyes, but resolved within 24 h
D-Panthenol and Rabbit/ n = 3/group Undiluted Asingle, 0.1 ml application of D-Panthenol instilled into conjunctival sac of ~ Non-irritating; all eyes treated with D- ]
DL-Panthenol New one eye while other eye was similarly treated with DL-Panthenol; eyes of 3 Panthenol or bL-Panthenol showed slight
(cosmetic grade) Zealand animals washed 5 min post-application (group 1) and remaining eyes conjunctival redness, which reversed in
White washed 24 h after application (group 2); eyes examined 1, 24, 48, and 72 h most animals by 7 days and all animals
and up to 21 days post-application; use of controls not specified by 21 days; slight corneal opacity
observed in eyes treated with D-
Panthenol or bL-Panthenol, but resolved
by 21 days (no further details provided)
D-Panthenol; 5% Rabbit/ n==6 Test substance Asingle, 0.1 ml application of test substance instilled into conjunctival sac Non-irritating; mild-to-moderate ]
in nose ointment New applied neat of one eye (no rinsing) using GLP in accordance with OECD TG 405; conjunctival redness observed in treated
Zealand untreated eye used as control; eyes examined 1, 24, 48, and 72 h and up to eyes (Draize scores of 1.3 and 0.3 after 1
White 14 days post-application and 24 h, respectively), which reversed
by 48 h
D-Panthenol Rabbit/ n =3 (2 males, 1 D-Panthenolina  Asingle, 0.1 g application of test substance instilled into conjunctival sac of ~ Very slight irritation potential (Draize B
New female) perfumed cream one eye (no rinsing) using GLP in accordance with OECD TG 405; primary score 0.58); all treated eyes
Zealand (concentration untreated eye used as control; eyes examined 1, 24, 48, and 72 h post- showed conjunctival redness (grade 1) at
White not specified) application 1 and 24 h; chemosis (grade 1) noted in
one treated eye at 1 h; conjunctival
effects resolved by 48 h
D-Panthenol Rabbit/ n =3 (1 male, 2 D-Panthenol in Asingle, 0.1 g application of test substance instilled into conjunctival sac of ~ Non-irritating; all treated eyes showed B
New females) an unperfumed one eye (no rinsing) using GLP in accordance with OECD TG 405; slight conjunctival redness that resolved
Zealand cream untreated eye used as control; eyes examined 1, 24, 48, and 72 h post- by 24 h
White (concentration application
not specified)
DL-Panthenyl Rabbit/ n =3 males DL-Panthenyl as A ssingle, 0.1 ml application of test substance instilled into conjunctival sac Non-irritating; 2 treated eyes showed B
Ethyl Ether (99.2%  New a viscous liquid of one eye (no rinsing) using GLP in accordance with OECD TG 405; iridic irritation (Draize scale, grade 1) at
pure) Zealand (concentration untreated eye used as control; eyes examined 1, 24, 48, and 72 h and up to 1 h that resolved by 24 h; all treated eyes
White not specified) 14 days post-application exhibited redness (grade 2), swelling

(grade 1-2), and discharge (grade 1-2)
that reversed in 2 animals by 7 days and
in third animal by 14 days; study
researchers attributed clinical effects to
physical properties of viscous test
substance rather than toxicity
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Test Substance(s)  Species/ Sample Type or Concentration Procedure Results Reference
Strain Test Population- (Vehicle)
Sex
GLP = Good Laboratory Practice; OECD TG = Organization for Economic Co-operation and Development Test Guideline
Table 13. Case Reports
Test Patient(s), Product Patient History/Procedure Observations/Results Reference
Substance(s) Control Human
Subjects
DERMAL
D-Panthenol n =1 (child, 11 75% D-Panthenol in a facial wipe A child used a 75% D-Panthenol facial wipe to remove The child had a positive allergic contact dermatitis %
years old), 12 make-up from her face, which resulted in eczema 1 day later;  reaction (on days 2 and 4) to the 75% D-Panthenol
control patients 30% D-Panthenol as a facial wipe a follow-up patch test (using a baseline series, facial series, facial wipe and to 30% D-Panthenol formulation
constituent and the facial wipe with 75% or 30% D-Panthenol) on her (controls patch testing was negative for 30% D-
back (with Finn Chambers® on Scanpor® tape) was Panthenol)
performed; control patients were also tested for D-Panthenol
in the 30% facial wipe formulation
D-Panthenol n =1 (child, 8 Cream formulation containing test 2 days following application of a facial moisturizing cream, No fever or systemic symptoms were reported; blood 108
years old) substance pustular irritant contact dermatitis was reported on face and biochemistry was normal; topical corticosteroids were
neck of child; routine biochemistry of blood was performed,; applied to child’s affected skin; after lesions healed,
skin biopsy of affected skin was performed patch testing (European Standard Series including D-
Panthenol) was conducted, but found to be negative
D-Panthenol n =1 (55 year Hydrating lotion containing 2.5% A hydrating lotion was applied to face/neck region; 3 Study researchers noted that the cause of the allergic ot
old woman, cocamidopropyl PG dimonium episodes (each lasting 4 days) of severe erythema and face, reaction was unclear (subject attributed it to perfumes);

healthy, taking
no medications,
history of hay
fever)

chloride phosphate (aqueous) and
0.5% D-Panthenol (aqueous), any
other ingredients were not specified

eyelids, and neck edema were reported; patient responded to
treatment with oral corticosteroids; patch tests (European
standard series; supplementary, cosmetic, and hairdressing
series) were conducted; additional patch tests using the
subject’s hydrating lotion and individual ingredients in lotion
were performed

patch testing results showed a weak 1+ reaction to
subject’s hydrating lotion on days 2 and 4; additional
patch testing exhibited a 2+ reaction to 2.5%
cocamidopropyl PG dimonium chloride phosphate and
1+ reaction to 0.5% D-Panthenol on day 4; follow-up
patch testing of the hydrating lotion on the subject’s
arm revealed a stronger 1+ reaction (no vesicles, but
more papules) on days 2 and 4
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Test Patient(s), Product Patient History/Procedure Observations/Results Reference
Substance(s) Control Human
Subjects
Panthenol n=1 (53 year Amount of Panthenol in Patient had history of allergic contact dermatitis from Skin allergy testing on patient’s forearm was negative;
old woman) conditioner not specified Myroxylon Pereirae, nickel, and benzoyl peroxide; 1 min 2 to 5 min following skin prick test patient showed
after using conditioner containing Panthenol, patient reported  positive reactions including pruritus, erythema, and
facial edema, erythema, pruritus (on trunk); symptoms wheals; skin test reading (after 20 min) were Panthenol
improved an hour after washing off conditioner; patient (3+) and conditioner/water mix (1+) based on Kanerva
recalled experiencing pruritus at hairline when using hair et al. rating system; negative control performed as
coloring products containing Panthenol at hair dresser; skin expected; by 30 min post-pricking, Panthenol showed
allergy testing on volar forearm was performed for 30 min same reaction as positive histamine control; patient
and skin prick testing conducted (for both tests 30% stopped using conditioner with Panthenol; within 1
Panthenol and 1:5 mix of conditioner/water were used); month following prick testing, patient’s hair dresser
positive and negative controls were used for skin prick test used Panthenol-containing hair coloring on her again
and patient exhibited pruritus and edema at hairline,
but no other urticarial responses were reported; study
researchers speculated that contact urticaria may be the
result of a Crotein Q-type allergic reaction because
Panthenol is a coenzyme derived from B-alanine
D-Panthenol n=2 Topical cream containing 5% Use of cream caused allergic contact dermatitis in 2 patients;  On days 2 and 4 of patch testing, patient 1 and 2 %
Panthenol cream also caused eczema in patient 1 (cream used on lower  exhibited positive reactions to topical cream
extremities for treatment of stasis dermatitis); patient 2 used ingredients, and especially to D-Panthenol; the study
cream on face for treatment of radiotherapy (for basal cell researchers’ opinion was that use of D-Panthenol in
carcinoma) effects; both patients discontinued use of cream topical formulations will lead to increases in allergic
and were treated with topical steroids and/or oral contact dermatitis and possibly systemic reactions
antihistamines; both patients were patch tested with Finn
Chambers® and Scanpor® tape (International Contact
Dermatitis Research Group criteria used) to evaluate
Portuguese baseline series and ingredients in Panthenol-
containing cream
D-Panthenyl Ethyl  n =1 (44 year Hair lotion contained ethanol, A woman applied hair lotion and experienced relapsing hair Patch testing for the woman was strongly positive for o

Ether

castor oil, 10% lactic acid, 30% D-
Panthenyl Ethyl Ether, 2 dyes, 1
UV absorber, 14 perfume

old woman), 10
control subjects

lotion dermatitis of the face (on temples, ears, and neck);
patch tests using the hair lotion and with another series
(including a fragrance mixture) were performed on the
woman,; control subjects were also patch tested

30% D-Panthenyl Ethyl Ether and mildly positive for
10% lactic acid; patch testing results for controls were
negative for D-Panthenyl Ethyl Ether

ORAL

D-Panthenol

ingredients
n=1 (30 year B vitamin complex tablets
old female) containing 3.33 mg of D-Panthenol

Anaphylactic symptoms (facial edema, dyspnea, dizziness,
faintness) developed 20 min after patient consumed breakfast
(including consuming B vitamin complex); for a few weeks
before this incident patient experienced swollen eyelids,
coated tongue, and itching (lips, face) after eating B vitamin
complex at breakfast; a few weeks following anaphylactic
reaction, skin scratch allergy testing (using B vitamin
complex tablets dissolved on the skin in a drop of 0.9%
sodium chloride) was conducted on patient (5 mm arm skin
area); potential food allergies were evaluated using a skin
prick test and scratch tests of food extracts and preservatives;
patient had no prior history of pollinosis or atopic dermatitis

Patient’s B complex vitamin tablets showed positive
allergic reaction during skin testing; patient also had
systemic allergic reaction (tightness in throat, facial
edema, breathlessness) 15 min following scratch
testing; additional scratch testing was conducted
during emergency conditions and showed that vitamins
B1, B2, B6, B12, and folic acid were negative
compared to 10 mg/ml histamine hydrochloride
(positive control); D-Panthenol (5% in Vaseline used
as test substance) was found to be the source of
allergen by a friction test, which resulted in pruritus
and erythema on skin, lip pruritus, coated tongue;
patient recalled that previously a sun cream containing
D-Panthenol caused pruritus and urticaria;
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Test Patient(s), Product Patient History/Procedure Observations/Results Reference
Substance(s) Control Human

Subjects
Pantothenic Acid n=1(76 year 300 mg/d Pantothenic Acid A woman took trimetazidine (6 years), and vitamin H (2 Study researchers speculated the cause of the condition %

old woman, (vitamin Bs), 10 mg/d vitamin H months) and Pantothenic Acid (2 months) to treat alopecia to be related to the vitamin H and Pantothenic Acid

Caucasian) (biotin), and trimetazidine and developed eosinophilic pleuropericarditis treatment, after other causes were eliminated; the

condition was reversible following discontinuation of
vitamin H and Pantothenic Acid
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Final Report on the Safety
Assessment of Panthenol and
Pantothenic Acid

Panthenol is the alcohol analogue of Pantothenic Acid (vitamin B;). The LD,
for D-Panthenol administered orally to mice was 15 g/kg. No toxicological ef-
fects were associated with the subchronic and/or chronic oral administration
of Panthenol to rats. Minimal cutaneous hyperkeratosis was noted in rats in a
subchronic dermal study of creams containing 0.2% Panthenol. In ocular i irpi-
tation studles involving rabbits, concentrations up to 2% produced, at most,
slight cop]unctlval redness and chemosis. Panthenol (100%) and products
containing Panthenol (0.5% and 2%) administered to rabbits during skin irri-
tation studies caused reactions ranging from no skin irritation to moderate-to-
severe erythema and well-defined edema. Neither teratogenic nor fetotoxic ef-
fects were noted in the offspring when rats were fed calcium pantothenate
prior to mating and throughout gestation. Skin irritation and sensitizatjon
studies of cosmetic products at concentrations up to 0.5% indicated that they
were, at most, mild irritants but did not induce allergic sensitization. No test
substance-related observations of eye irritation were reported for 23 subjects
receiving instillations of products containing 0.1% Panthenol. Mutagenicity
and carcinogenicity data were not available for the safety assessment of
Panthenol. It is noted that the level of this ingredient required by humans ex-
ceeds the amount that could be absorbed from the low concentrations used in
cosmetic products. The human metabolic requirement would preclude the
likelihood of genotoxicity. It is concluded that Panthenol and Pantothemc
Acid are safe as presently used in cosmetics.

CHEMISTRY
anthenol is the alcohol analogue of Pantothenic Acid (vitamin Bj), both

having equivalent biological activity. > The oxidation of Panthenol to Panto-
thenic Acid occurs in the skin.®

139
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Definition and Structure

Panthenol conforms to the formula‘’:

O

I
HOCH,C(CH,),CH(OH)C = NH(CH,).CH,OH

Synonyms for Panthenol are dexpanthenol, pantothenyl alcohol, and pantenyl
alcohol.®® D-Panthenol and DL-Panthenol occur in cosmetic products.® D-
Panthenol is a viscous hygroscopic liquid, whereas DL-Panthenol is a creamy
white, crystalline powder. 7’ Both are freely soluble in water and alcohol, and
their solutions are alkaline to litmus. " Panthenol absorbs maximally in the 202-
206 nm region of the spectrum.® Additional properties of Panthenol are shown
in Table 1.

Pantothenic Acid is a viscous hygroscopic oil and is available commercially
as the D-isomer calcium salt or the DL-racemate.®-'" The ingredient is stable in
neutral solution and is destroyed by heat at either alkaline or acid pH.""
Panthenol has the advantage of being more stable than Pantothenic Acid at pH
3-5 in solutions.® Additional properties of Pantothenic Acid are included in
Table 1.

Methods of Production

Panthenol is prepared by the combination of 3-amino-1-propanolamine with
the lactone of 2,4-dihydroxy-3,3-dimethyl butyric acid.® Similarly, Pantothenic
Acid is prepared by the direct condensation of 3-aminopropanoic acid with the
lactone of 2,4-dihydroxy-3,3-dimethyl butyric acid.

TABLE 1. Properties of Panthenol and Pantothenic Acid

D-Panthenol pt-Panthenol Pantothenic acid
Molecular weight 205.252 205.252 219.23b
Form Hygroscopic oilc Crystalline powder2 Viscous oilP
Boiling point Decomposes at 118- Decomposes at 195-
120°Cc 196°Cd
Melting point 64.5°-68.5°Ca
Density 1.2¢
Refractive index 1.497¢

Solubility

Residue on ignition

Freely soluble in water
and alcohol; slightly
soluble in ethere

Not more than 0.1%?2

Freely soluble in water
and alcohol; soluble
in chloroform and
ethera

Not more than 0.1%?

Soluble in water, ether
and benzenec

aFood Chemicals Codex ‘"’

bWindholz '
cWeast'?

dAltman and Dittmer'®

eQsol ¥
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Analytical Methods

Pantothenic Acid and Panthenol may be identified via gas chromatogra-
phy " and paper and thin-layer chromatography. '

Impurities

D-Panthenol contains not less than 98.0% D-Panthenol (calculated on the
anhydrous basis). DL-Panthenol contains not less than 99.0% DL-Panthenol (cal-
culated on the dried basis).” The following impurities have been reported for
the D and DL forms of Panthenol”’:

D-Panthenol DL-Panthenol
Aminopropanol 1.0% maximum 0.1% maximum
Arsenic (as As) 3.0 ppm maximum 3.0 ppm maximum
Heavy metals (as Pb) 10.0 ppm maximum 10.0 ppm maximum
Water 1.0% maximum
USE

Purpose in Cosmetics

Panthenol is used in cosmetic products as an emollient and hair condi-
tioner. '3

The cosmetic formulation listing, which is made available by the Food and
Drug Administration (FDA),*® is compiled through voluntary filing of such data
in accordance with Title 21 part 720.4 of the Code of Federal Regulations.'” In-
gredients are listed in prescribed concentration ranges under specific product
type categories. Since certain cosmetic ingredients are supplied by the manufac-
turer at less than 100% concentration, the value reported by the cosmetic formu-
lator may not necessarily reflect the actual concentration found in the finished
product; the actual concentration in such a case would be a fraction of that re-
ported to the FDA. The fact that data are only submitted within the framework of
preset concentration ranges also provides the opportunity for overestimation of
the actual concentration of an ingredient in a particular product. An entry at the
lowest end of a concentration range is considered the same as one entered at the
highest end of that range, thus introducing the possibility of a two- to ten-fold
error in the assumed ingredient concentration. The product formulation listing
for Panthenol appears in Table 2. For most of the products listed, the concentra-
tion range for Panthenol is >0.1-1%.

Surfaces to which Applied

Cosmetic products containing Panthenol are applied to the skin and hair
and may come in contact with the eyes and the oral and nasal mucosae.
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TABLE 2. Product Formulation Data (FDA, 1981)

No. of product formulations within each

Total no. of Total no. concentration range (%)
. formulations containing
Product category in category ingredient >10-25 >1-5 >0.7-1 =<0.1
Eyeliner 396 5 - - 5 -
.Eye shadow 2582 23 - - 23 -
Eye makeup remover 81 2 - - 2 -
Mascara 397 10 - 1 9 -
Other eye makeup prepara- 230 2 — - 1 -
tions
Colognes and toilet waters 1120 1 - - 1 -
Hair conditioners 478 33 - 2 25 6
Hair sprays (aerosol fixa- 265 17 - - 3 14
tives)
Permanent waves 474 2 — - 2 -
Hair rinses (noncoloring) 158 1 - — 1 -
Hair shampoos (noncolor- 909 25 - 1 19 5
ing)
Tonics, dressings, and other 290 11 - - 10 1
hair grooming aids
Wave sets 180 31 — 3 27 1
Other hair preparations 177 6 - - 2 4
(noncoloring)
Blushers (all types) 819 3 1 - 2 -
Face powders 555 1 - - 1 -
Makeup foundations 740 8 - - 2 6
Lipstick 3319 27 - 3 16 8
Makeup bases 831 1 - - - 1
Rouges 211 1 - - 1 -
Other makeup preparations 530 2 - - 2 -
(not eye)
-Cuticle softeners 32 1 - - 1 -
Nail creams and lotions 25 1 - - 1 -
Deodorants (underarm) 239 1 — - 1 -
Aftershave lotions 282 3 - - 2 1
Preshave lotions (all types) 29 1 — — 1 —
Other shaving preparation 29 1 - - 1 -
products
Skin cleansing preparations 680 5 - — 5 -
(cold creams, lotions, lig-
uids, and pads)
Face, body, and hand skin 832 8 - - 5 3
care preparations (ex-
cluding shaving prepara-
tions)
Moisturizing skin care prep- 747 22 - 1 15 6
arations
Night skin care prepara- 219 14 - - 14 -
tions
Paste masks (mud packs) 171 1 - - - 1
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TABLE 2. (Continued)

No. of product formulations within each

- Total no. of Total no. concentration range (%)
formulations containing
Product category in category ingredient >10-25 >1-5 >0.1-1 =<0.1
Skin fresheners 260 2 - - 2 -
Other skin care prepara- 349 5 - — 4 1
tions
Suntan gels, creams, and 164 5 — — 5 -
liquids
Other suntan preparations 28 2 — - 2 —
1981 TOTALS 284 1 11 213 59

Frequency and Duration of Application

Product formulations containing Panthenol may be applied on a monthly
basis or as often as several times daily. Many of the products may be expected to
remain in contact with the skin for as briefly as 15-30 minutes or for several
hours and may be used repeatedly over a period of several years.

Noncosmetic Use

The Select Committee on Generally Recognized as Safe (GRAS) Substances
(1978) concluded that there were no reasonable grounds for suspecting any haz-
ards associated with using Panthenol as a food ingredient."® The conclusion
was based on data from the following types of studies: metabolic studies, !**7**
acute studies, **2 subchronic studies, **2® chronic study, ** intravenous feed-
ing study,®” and clinical studies.?*>*® D-Panthenol is generally recognized as
being safe when used as a dietary supplement in accordance with good manu-
facturing practices. "

Panthenol is included in the 1984 listing of over-the-counter (OTC) drugs
published by the Food and Drug Administration. ®®

Pantothenic Acid exists in all living cells and tissues, and, as a component of
coenzyme A, it is involved in the following processes: energy release from car-
bohydrates, synthesis of acetylcholine and porphyrins, and the synthesis and
degradation of fatty acids, sterols, and steroid hormones. **” Foods that usually
comprise American diets provide an intake of approximately 7 mg of Pantothenic
Acid per day, with a range of 5 to 20 mg per day.*"

BIOLOGICAL PROPERTIES
Absorption, Metabolism, and Excretion

The following mammalian studies describe the absorption of Pantothenic
Acid and the metabolism and excretion of its alcohol analogue, Panthenol.
The concentrations of Pantothenic Acid in food and digesta samples from
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sheep fitted with duodenal and ileal re-entrant cannulas were determined via a
microbiological assay using Lactobacillus planarum.®® The sheep received a
variety of diets. In the duodenum, free Pantothenic Acid was significantly related
to the dietary intake of free Pantothenic Acid. The apparent absorption of total
Pantothenic Acid was significantly related to the dose, suggesting a passive ab-
sorption mechanism.

Following daily doses of 2 mg (20 mg/kg) of D-Panthenol fed to rats for 24 or
45 days or 5-6 months, the total Panthenol content of the liver, kidney, heart,
and spleen was measured. At the end of a 6-month feeding period, there was a
20% increase in heart Pantothenate. The content of Pantothenate in the liver
and spleen was not increased over controls in any of the groups. There was a
large increase in the kidneys, 43%, in the group fed D-Panthenol for 6
months, ¥

The enzymatic oxidation of Panthenol to Pantothenic Acid has been demon-
strated in rat liver extract.'” Panthenol (20 umol) was administered via peri-
toneal injection to rats. Approximately 40% of the administered Panthenol was
excreted as Pantothenic Acid in the 24-h urine.

Panthenol, incubated in a medium consisting of rat liver extract, NAD, and
methylene blue at pH 9.6 was converted partly (approx. 20%) to Pantothenic
Acid within 20 minutes. "

Results from the oral administration of single doses (1.0 mg each) of Panthe-
nol to rats (weight range: 100-300 g) indicated that 0.80 mg was excreted in the
urine.*® Further, following the intraperitoneal administration of single doses of
up to 4 mg of Panthenol, as much as 80% of the doses given was excreted in the
urine in 24 h.

The absorption of Pantothenic Acid occurs in the small intestine of hu-
mans. % Also, in human cells, the oxidation of Panthenol to Pantothenic Acid is
known to occur.“® Gounelle and Richet*"’ determined that the ingestion of 100
mg of Panthenol increased urinary concentrations of Pantothenic Acid 10- to 50-
fold above normal during a 4-h period after administration.

TOXICOLOGY
Acute Oral Toxicity

The oral administration of D-Panthenol (10 g/kg) to six mice resulted in no
deaths; an oral dose of 20 g/kg resulted in 100% mortality*® (Table 3).

Acute oral toxicity studies were conducted with fasted rats (both sexes) of
the Harlan Wistar strain (Table 3). In one study, 10 rats (weight range: 105-130
g) were given a single oral dose (26 ml/kg) of a product containing 0.5% Panthe-
nol. No signs of toxicity were noted during a 7-day period after administra-
tion.*? In the other study, 10 rats (average weight: 113.5+1.3 g) were given a
single oral dose (7 ml/kg) of a cream containing 0.5% Panthenol. Slight body
thinness was noted in the five male animals after 2 days of testing. No signs of
toxicity were observed in females during the 7-day observation period. *®
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Subchronic Oral Toxicity

Daily oral doses of 20 mg of Panthenol administered to rats and 500 mg/day
to dogs for 3 months produced no toxic effects or histopathological changes %
(Table 3).

Doses of 20, 50, or 200 mg/kg per day of D-Panthenol in drinking water were
fed to young CB strain rats for 90 days*® (Table 3). Each experimental and con-
trol group consisted of six male and six female animals with an average weight of
approximately 100 g. There were no major differences in growth, mortality,
hematological findings, and final weights of vital organs between experimental
and control groups. However, mild eosinophilia was present in some of the ani-
mals. The authors questioned the administration of D-Panthenol as a possible
cause of the eosinophilia. No toxicological effects were noted in a similar study
(Table 3) in which rats (12, CR strain) received doses of 20, 50, or 200 mg/kg of
D- and DL-Panthenol for a 90-day period.“®

In another study, Panthenol was administered in drinking water to Sprague-
Dawley weanling female rats** (Table 3). One group (10 rats) received 100
mg/kg and the other group (10 rats) received 400 mg/kg; both doses were admin-
istered daily for a 13-week period. Growth retardation was noted for the group
receiving the 400 mg/kg dose. This was attributed to a reduction in fluid intake.
Autopsies revealed no apparent gross lesions. Microscopic examinations re-
vealed a slight toxic reaction in the kidneys of rats in the 100 mg/kg group and a
more marked reaction in the kidneys of rats in the 400 mg/kg group.. Other mi-
croscopic observations included slight changes in the lungs and liver.

Chronic Oral Toxicity

Oral doses of Panthenol were administered to 24 rats for 6 months; 2 mg of
Panthenol was given daily®® (Table 3). No histopathological changes were re-
ported.

Subcutaneous and Intravenous Toxicity

Subcutaneous LDses for Pantothenic Acid that have been reported for mice
and rats are 2.5 g/kg and 3.5 g/kg, respectively*®’ (Table 4).

The intravenous administration of D-Panthenol to mice and rabbits has re-
sulted in LDso values of 7 g/lkg and 4 g/kg, respectively** (Table 4). The number
of animals studied was not indicated.

In another study, 27 mice each received an intravenous injection of D-
Panthenol, with doses ranging from 4 to 10 g/kg. The LDs, was not achieved at
the highest dose tested. Also, no deaths were reported for nine dogs that re-
ceived intravenous injections ranging from 2 to 10 g/kg*® (Table 4).

Subchronic Dermal Toxicity

A cream containing 0.5% Panthenol was applied at a dosage of 6 mg/cm? to
the shaved flank skin (10% of total body surface area) of 10 New Zealand albino
rabbits daily for 90 days (Table 4). The animals (5 males, 5 females) were 12-14
weeks old and weighed 2.39 +0.06 kg (males) and 2.40 + 0.04 kg (females). The
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untreated control group consisted of 5 male and 5 female rabbits with shaved
flanks. All treated animals had slight to moderate cutaneous erythema and
edema, beginning during the first week of treatment and persisting until termina-
tion of the study. Slight to moderate desquamation was also observed in all
treated animals. Fine cutaneous fissures were observed in 4 animals during the
third week of treatment, and 1 animal had epidermal fissures and bleeding on
days 46-48. During the 12th week of treatment, dermal papillae were observed
in 2 animals. There was no evidence of dermal irritation in untreated control ani-
mals. No test substance-related deaths were reported. *¢’

Another cream containing 0.5% Panthenol was applied daily at a dosage of
5.5 mg/cm? to the backs (8.4% of total body surface area) of 10 New Zealand
white rabbits for 90 days (Table 4). The animals (5 males, 5 females) were ap-
proximately 12-16 weeks old and weighed 3.26+0.07 kg (males) and
3.36 £0.08 kg (females). The untreated control group consisted of 7 males and 7
females. Persistent, moderate erythema and slight edema were noted in all
treated animals. Slight desquamation occurred intermittently throughout the
treatment period. Papular erythema was observed in 6 untreated control rabbits
after 6-7 weeks of testing but was not noted in treated rabbits. No test sub-
stance-related deaths or systemic toxic effects were reported. *”’

Three creams containing 0.2% Panthenol were administered once daily for
13 consecutive weeks (5 days/week) to three respective groups of 15 female
Sprague-Dawley rats (doses of 680, 420, and 227 mg/kg, respectively) (Table 4).
Applications were made to the anterior dorsal shaved skin (10-15% of total body
surface area) of animals ranging in weight from 161 to 222 g. Sporadic and transi-
ent observations of skin irritation were noted in the three groups during the
treatment period. Microscopic examinations revealed minimal cutaneous hyper-
keratosis in some rats (number not specified) from all treatment groups. All ani-
mals survived the 13-week treatment period. The three cosmetic products did
not cause systemic toxic effects.*® Identical results were reported in another
study (same protocol) involving a product containing 0.2% Panthenol.“

Ocular Irritation

The ocular irritation potential of DL-Panthenol was determined with six New
Zealand white rabbits (Table 5). One-tenth milliliter of the test substance (pow-
der form) was instilled into one eye (conjunctival sac) of each animal. The eyes
of three rabbits were washed 5 minutes after instillation and those of the remain-
ing three rabbits were washed 24 h after instillation. Ocular irritation was scored
at 1 hour and 1, 2, 3, 7, and 14 days after treatment. Slight conjunctival redness
(six animals) and chemosis (one animal) were first noted at 1 h posttreatment.
Diffuse areas of corneal opacity were first noted in one animal at day 3 posttreat-
ment. All ocular reactions had cleared by day 21. In a second experiment em-
ploying the same procedure (Table 5), 0.1 ml of DL-Panthenol (viscous form) was
instilled into the eyes of six New Zealand white rabbits. Diffuse areas of corneal
opacity (two animals) and slight conjunctival redness (six animals) and chemosis
(four animals) were first noted at 1 h posttreatment. All ocular reactions had
cleared by day 21.%?
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The ocular irritation potential of 2% aqueous solutions of DL-Panthenol and
D-Panthenol was evaluated in rabbits (strain not specified) (Table 5). One-tenth
milliliter of each solution was instilled into one eye of three animals, and un-
treated ‘eyes served as controls. Observations for signs of irritation were made
immediately after instillation and at 1, 2, 4, 24, 48, and 72 h thereafter. Very
slight conjunctival redness was observed in all animals of both treatment groups
immediately after instillation. Ocular reactions were not noted during the re-
mainder of the observation period. It was concluded that DL-Panthenol and
D-Panthenol aqueous solutions were nonirritating to the eyes of rabbits. **’

One-tenth milliliter of a product containing 0.5% Panthenol was instilled
into the eyes of six rabbits (Table 5). Observations for signs of irritation were
made each day after instillation for a total of 7 days. Slight conjunctival redness
was noted 1 h after instillation (number of animals not stated), having cleared
within 24h. There were no signs of corneal or iridial irritation. “»

The ocular irritation potential of a cream containing 0.5% Panthenol was
evaluated in six New Zealand albino rabbits (average weight: 3.45 = 0.13 kg).
One-tenth milliliter of the test substance was instilled into one eye of each ani-
mal, and ocular irritation was scored at 1 h and days 1, 2, 3, and 7 posttreatment
(Table 5). Slight conjunctivitis was noted within 1 h posttreatment, having
cleared after 24 h. There were no signs of corneal or iridial irritation. “*»

One-tenth milliliter of two mascara products (1 and 2) containing 0.5%
Panthenol was instilled into the eyes of rabbits (number and strain not specified)
(Table 5). Slight conjunctivitis was observed 1 h after the administration of both
products and had cleared within 2 and 3 days, products 1 and 2, respectively. "

Another mascara containing 0.5% Panthenol was instilled into the eyes of six
New Zealand white rabbits (Table 5). Each animal was treated once with 0.1 ml
of the formulation. Ocular reactions were scored at 1 h and days 1, 2, 3, and 7
posttreatment. Slight conjunctivitis was noted 1 h after treatment and had
cleared by 1-2 days. There was no evidence of irritation to the cornea or iris. *»

An ocular irritation study of a mascara containing 0.5% Panthenol was con-
ducted with six New Zealand albino rabbits (Table 5). Each animal received 14
daily instillations of the test substance (0.1 ml each), and ocular reactions were
graded 24 h after each treatment. Slight conjunctival redness was observed inter-
mittently during the first week (number of animals not stated) but not during the
second week. Signs of corneal or iridial irritation were not observed. %

The ocular irritation potential of a lotion containing 0.5% Panthenol was de-
termined with nine albino rabbits (Table 5). One-tenth milliliter of the test sub-
stance was instilled into the conjunctival sac of each animal. The treated eyes of
three rabbits were rinsed with deionized water 30 seconds after instillation.
Grading of ocular reactions occurred at 1, 2, 3, 4, and 7 days posttreatment. No
signs of ocular irritation were observed in the three animals with rinsed eyes. For
unrinsed eyes (six animals), the following observations were made: slight con-
junctival redness (two animals), slight conjunctival chemosis (one animal), and
no signs of ocular irritation (three animals). Slight conjunctival redness and che-
mosis were not regarded as positive reactions. It was concluded that the test sub-
stance did not cause irritation in rinsed and unrinsed eyes. %%

A skin care preparation containing 0.5% Panthenol was instilled into the
eyes of six rabbits (strain not stated) (Table 5). Ocular irritation was scored on
days 1, 2, 4, and 7 posttreatment. Two animals had total scores of 2 and 4, re-
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spectively (max = 20) for conjunctival reactions (redness, chemosis, and dis-
charge) 1 day after treatment; reactions had cleared by day 2. It was concluded
that the test substance was practically nonirritating. **’

The ocular irritation potential of a mascara containing 0.1% Panthenol was
determined with nine albino rabbits (Table 5). One-tenth milliliter of the test sub-
stance was instilled into the right eye of each animal: three animals (eyes rinsed
10 seconds posttreatment), two animals (eyes rinsed 20 seconds posttreatment),
and four animals (eyes not rinsed. Ocular irritation was scored on days 1, 2, 3, 4,

and 7 posttreatment. None of the animals had signs of ocular irritation.

Skin Irritation

The skin irritation potential of D- and DL-Panthenol was determined with
three New Zealand white rabbits (Table 6). Five-tenths milliliter of each test sub-
stance was applied to both abraded and intact skin (clipped free of hair) of the

TABLE 6. Skin Irritation of Panthenol
Animals tested Test substance Methodology Results Reference
3 New Zealand 100% p- and .- 0.5 ml of both substances Slight erythema observed 50
white rabbits Panthenol applied to abraded and in- in 1 rabbit, having
tact skin via occlusive cleared by 24 h after
patches. Patches remained patch removal
for 4 h
3 New Zealand  100% Panthenol 0.5 ml of substance applied Very slight erythema at 50
white rabbits to abraded and intact skin 24 and 48 h after
via occlusive patches. patch removal
Patches remained for 4 h
3 rabbits (strain 2% aqueous so-  Both solutions (volumes not  No signs of skin irritation 50
not stated) lutions of p- stated) applied to abraded
and DL- and intact skin
Panthenol
9 rabbits (strain  0.5% Panthenol  Product applied (volume not  One animal showed ery- 57
not stated) product stated) to skin via occlu- thema 24 h after patch
sive patches removal
3 albino rab- 0.5% Panthenol 0.5 ml of product applied to  Well-defined erythema 42
bits product shaved skin 1 application/ and edema observed
day for 4 days within 48 h posttreat-
ment, persisting for 7
days
6 New Zealand  0.5% Panthenol  Product applied (volume not  Moderate to severe ery- 43
albino rabbits cream stated) to shaved skin (3 thema and slight
rabbits) and shaved and edema persisted
abraded skin (3 rabbits) throughout 7-day ob-
once a day for 4 days servation period
6 New Zealand Mascara con- 0.5 ml of product applied to  No evidence of dermal 52

albino rabbits

taining 0.5%
Panthenol

clipped skin daily for 14
days

irritation
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back via occlusive patches. Patch removals occurred after a 4 h contact period,
and skin reactions were immediately evaluated. The test sites were then washed
to prevent further exposure, and evaluations were made again at 24 and 48 h.
Slight erythema was noted in one rabbit (abraded and intact skin) immediately
after removal of patches containing D-Panthenol and those containing DL-
Panthenol, having cleared by 24 h.®® In another experiment (same protocol),
liquid Panthenol (0.5 ml) was applied to abraded and intact skin (clipped free of
hair) of three New Zealand white rabbits via occlusive patches (Table 6). One
rabbit had very slight erythema at 24 and 48 h after patch removal. ¢

The skin irritation potential of 2% aqueous solutions of DL-Panthenol and D-
Panthenol was evaluated with three rabbits (strain not indicated) (Table 6). Each
solution was applied to abraded and intact skin. Observations for signs of irrita-
tion occurred at 24 and 72 h postadministration. The test substance did not in-
duce skin irritation.

A skin care preparation containing 0.5% Panthenol was applied to the skins
of nine rabbits (strain not stated) via occlusive patches (Table 6). One rabbit had
erythema 24 h after patch removal. It was concluded that the test substance was
“practically nonirritating.”*”

Five-tenths milliliter of a product containing 0.5% Panthenol was applied to
the shaved backs of three albino rabbits (one application/day for 4 days) (Table
6). Within 48 h posttreatment, well-defined erythema and edema were observed
and persisted for 7 days, after which dehydration and desquamation were noted.
The irritation index was 3.1 (scale: 1-8).*%

A cream containing 0.5% -Panthenol was applied to the backs of six New
Zealand albino rabbits (mean weight: 5.01 0.1 kg) once a day for a period of 4
days (Table 6). The backs of three rabbits were shaved, and the backs of the re-
maining three were shaved and abraded prior to treatment. Erythema, ranging
from slight to well-defined, was observed in all animals 24-48 h after the first
treatment. After 72 h, moderate to severe erythema and slight edema were ob-
served (number of animals not specified). Slight cutaneous desquamation was
also noted during the treatment period (time not indicated). Skin irritation per-
sisted throughout the 7-day observation period, and the irritation index reported
was 2.88 (scale: 1-8).“»

A mascara containing 0.5% Panthenol was applied to the clipped skin of the
backs of six New Zealand albino rabbits (Table 6). The test substance (0.5 ml)
was applied daily for a period of 14 days. Observations for signs of dermal irrita-
tion occurred daily during the 2-week period. There was no evidence of dermal
irritation or systemic toxicity during the test period. However, a black stain was
noted at the application sites. 5

Comedogenic Potential

The comedogenic potential of a moisturing lotion containing 0.5% Panthe-
nol was evaluated using three rabbits (strain not stated). The product was ap-
plied (amount not stated) once daily to the external ear canals for a 2-week
period. Whole mount examinations of the tissue specimens were performed ac-
cording to the method of Kligman and Kwong. *® The product was classified as
being noncomedogenic. **
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Teratogenicity

Female albino rats (28 days old) were selected from an inbred colony of the
Wistar strain. The animals were maintained on a stock diet consisting of mixed
grains and dried whole milk until birth of the first litters. Eighteen females that
produced normal first litters were divided into two groups and transferred to dif-
ferent diets. One group of nine received a vitamin mixture plus 100 pug of cal-
cium pantothenate. The other group received the same vitamin mixture plus 1
mg of calcium pantothenate. The animals were fed during a period encompass-
ing the termination of the first pregnancies and birth of the second litters. The
gestation period was not specified. Histological sections of the liver, duodenum,
adrenals, and tibias of the young produced during second pregnancies were pre-
pared and examined. No structural differences were encountered for the four
types of tissues examined, which could be attributed to differences in dietary
treatment of the females. **-*"

CLINICAL ASSESSMENT OF SAFETY
Oral Toxicity

Minimal toxic effects have been associated with the administration of Panto-
thenic Acid to humans. Occasional diarrhea at doses of 10-20 g/day have been
reported °® (Table 7).

Ocular Irritation

The ocular irritation potential of two mascaras containing 0.1% Panthenol
was evaluated with 23 female subjects (age range: 21-52) during a 3-week pe-
riod (Table 7). The experimental procedure was not stated. There were no obser-
vations of eye irritation that were considered to be test substance-related **
(Table 7).

Skin Irritation

A skin care preparation containing 0.5% Panthenol was applied to 18 sub-
jects during a 4-day cumulative skin irritation study. The experimental procedure
was not stated (Table 7). Seventeen subjects had no signs of skin irritation, and
one had an equivocal reaction to the product. The authors concluded that the
product was “essentially nonirritating” to the skin. ¥

A lotion containing 0.5% Panthenol was applied daily to the backs of 10 fe-
male subjects (age range: 18->60) via closed patches for 21 consecutive days
(Table 7). Each patch contained 0.3 ml of the test substance and remained in
contact with the skin for 23 h. Each test site was bathed immediately after patch
removal and evaluated for signs of irritation 1 h later. Seven subjects had mini-
mal erythema (barely perceptible), and one subject had minimal to definite ery-
thema during the treatment period. The authors concluded that the lotion was a
mild irritant. ¢
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Skin Irritation and Sensitization

A product containing 0.5% Panthenol was applied to the backs of 200 male
and female subjects (age range: 18-65) via occlusive patches. Patches were re-
moved after a 24-h contact period during the induction phase, and test sites
were washed with distilled water (Table 7). The sites were then graded for signs
of irritation. Insult patches were applied every Monday, Wednesday, and Friday
for 372 weeks (total of 10 insults). Ten to fourteen days after grading of the tenth
insult, subjects were tested again (first challenge) via the same procedure, the ex-
ception being that patches remained for 48 h. The second challenge (same pro-
cedure) began 7-10 days after grading of the tenth 48-h insult; patches remained
for 48 h. Test sites were graded 48 and 72 after patch application. Two subjects
had erythema and papules during the induction phase, and one subject had
these reactions at 72 h after patch application during the second challenge. The
product was neither a strong irritant nor a strong contact sensitizer.

Two-hundred six male and female subjects participated in a skin irritation
and sensitization study of a mascara containing 0.5% Panthenol (Table 7). Oc-
clusive patches containing approximately 0.1 g of the test substance were ap-
plied to the subjects’ backs during a 6-week test period (total of 10 applications).
Induction patches were applied on Monday, Wednesday, and Friday during the
first 3 weeks (induction phase), remaining for 24 h. The grading of skin reactions
occurred prior to the second through the tenth applications. Challenge patches
were applied to new test sites on Monday of week 6, remaining for 48 h. Grading
of sites occurred at 48 and 72 after application. Skin reactions were observed at
the application sites in three subjects. One subject had erythema and edema
during the induction phase. Another had erythema and edema during the induc-
tion phase and challenge phase (48- and 72-h readings). In the remaining sub-
ject, erythema and edema were observed during the induction phase and, ery-
thema, edema, and vesiculation, during the challenge phase (48- and 72-h
readings). ("

The skin irritation and sensitization potential of a cream containing 0.5%
Panthenol was evaluated with 200 subjects (Table 7). Applications were made to
the subjects’ backs, and sites were covered with an occlusive dressing. Sites were
washed after a 48- contact period and then graded for signs of irritation. This
procedure was conducted every Monday, Wednesday, and Friday for 32 weeks
(total of 10 induction insults). Forty-eight hours after the tenth insult, sites were
again graded; grading was followed by a 10-14 day nontreatment period. The
test procedure was then repeated (challenge phase), and sites were 48 h after the
tenth insult. Signs of irritation were not noted in any of the subjects. It was con-
cluded that the product was not an allergic sensitizer or primary irritant. ¢*®

A cream containing 0.5% Panthenol was applied to the backs of 238 female
subjects (age range: 18-65) via occlusive patches during a 2-week period (Table
7). Applications were made on Mondays, Wednesdays, and Fridays, and patches
remained for 24 h. Skin reactions were graded prior to the second through the
ninth applications and at the time of the tenth and final application (Monday of
week 4). Subjects were again graded 48 h after application of the tenth induction
patch. Challenge patches were applied to new test sites on Monday of week 6,
remaining for 48 h. Sites were graded at 48 and 72 h after application. One sub-
ject had erythema after application of the sixth induction patch. It was con-
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cluded that the test substance was not a primary irritant or an allergic contact
sensitizer. %

The irritation and sensitization potential of a lotion containing 0.5% Panthe-
nol were determined with 25 adult subjects (Table 7). An occlusive patch con-
taining 0.3 g of the test substance was applied to the forearm of each subject for
a total of five applications. Patches remained for a period of 48 h. After a 10-day
nontreatment period, challenge patches were applied and remained for 48 h.
Challenge sites were pretreated for 1 h with a 10% aqueous solution of sodium
lauryl sulfate. Grading of skin reactions occurred immediately after challenge
patch removal and 24 h thereafter. Signs of irritation were not observed during
the induction phase, and there were no instances of contact sensitization. 7

Skin Sensitization

One-tenth milliliter of a skin care preparation containing 0.5% Panthenol
was applied via occlusive patches to 99 subjects every Monday, Wednesday,
and Friday for 3 consecutive weeks (induction phase) (Table 7). Patches were ap-
plied to the right (5 patches). and left (5 patches) of the dorsal midline of each
subject, remaining 24 h. Challenge applications were made during week 6; one
patch was applied to a new site in each subject, remaining for 24 h. Skin reac-
tions were graded 24 and 48 h after patch removal. Six subjects had a barely per-
ceptible erythema during the induction phase. No reactions were noted during
the challenge phase. It was concluded that the test substance did not have any
potential for inducing allergic sensitization. "

In two similar studies (same protocol as above), products containing 0.2%
Panthenol were applied to the backs of 86 and 100 subjects, respectively (Table
7). In the first study (86 subjects), skin reactions were observed at the application
sites of 41 subjects. Twenty-nine of the subjects had barely perceptible erythema
during the induction phase. Eleven subjects had barely perceptible to mild ery-
thema during the induction phase. Four of the eleven subjects also had reactions
ranging from barely perceptible to mild erythema at 24 and 48 h after challenge
patch removal. One subject had mild to moderate erythema during the induc-
tion phase. In the second study (100 subjects), skin reactions were observed at
the application sites of 56 subjects. Twenty-seven and three of the subjects had
barely perceptible and mild erythema, respectively, during the induction phase.
The remaining 26 subjects showed barely perceptible to. mild erythema during
induction. During the challenge phase, 9 subjects had reactions ranging from
barely perceptible to mild erythema at 24 h after patch removal; 1 subject had
moderate erythema. Two subjects had a barely perceptible erythema at 48 h
after patch removal. It was concluded in both studies that the products did not
have any potential for inducing allergic sensitization.”>7® In two other studies
(same protocol), two different products containing 0.2% Panthenol were applied
to 86 and 107 subjects, respectively (Table 7). Skin reactions were not observed
in any of the 86 subjects. One of the 107 subjects had barely perceptible to mild
erythema during induction and barely perceptible erythema 24 h after challenge
patch removal. It was concluded that the two products did not have any poten-
tial for inducing allergic sensitization. 747

A mascara containing 0.1% Panthenol was applied to the backs or upper-
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arms of 208 subjects (>18 years old) via occlusive patches during a 6-week
study (Table 7). Applications were made three times per week during the first 3
weeks (induction phase). Each patch contained 0.2 ml or 0.2 g of the test sub-
stance and remained for 48-72 h. Challenge patches were applied 2 weeks after
termination of the induction phase and also remained for 48-72 h. There was no
evidence of allergic contact sensitization in any of the subjects. 7’

SUMMARY

Panthenol (D- and DL -forms are available) is the alcohol analogue of Panto-
thenic Acid (vitamin Bs). They have equivalent biological activity, and the oxida-
tion of Panthenol to Pantothenic Acid is known to occur in human cells. Panthe-
nol is present in approximately 284 cosmetic products in concentrations ranging
from <0.1to 5%

The LDs, for D-Panthenol (100%) administered orally to mice was 15 g/kg. In
two other acute oral studies of D-Panthenol (six mice/study), doses of 10 and 20
g/kg resulted in no deaths and the death of all animals, respectively. Acute oral
studies (10 rats/study) of products containing 0.5% Panthenol resulted in no
signs of toxicity with one product (dose = 26 ml/kg) and slight body thinness in
five male rats (dose = 7 ml/kg) with another product.

No toxicological effects were associated with the subchronic (90 days) oral
administration of D- and DL-Panthenol (100%) in studies conducted with rats.
Chronic oral toxicity studies of Panthenol (100%) resulted in no toxicological ef-
fects in rats receiving 2 mg/day for 6 months and renal toxicity in rats receiving
doses of 100 and 400 mg/kg daily for 13 weeks.

Subcutaneous LDses for Pantothenic Acid administered to mice and rats
were 2.5 and 3.5 g/kg, respectively. The intravenous administration of D-Panthe-
nol to mice and rabbits resulted in LDs, values of 7 and 4 g/kg, respectively. An
intravenous LDso of >10 g/kg was reported in another study involving mice.

The subchronic (90 days) dermal administration of creams containing 0.5%
Panthenol induced erythema and edema in rabbits. Minimal cutaneous hyper-
keratosis was noted in rats in a subchronic (13 weeks) dermal study of creams
containing 0.2% Panthenol.

In ocular irritation studies involving rabbits, the administration of Panthenol
(100%) and products or solutions containing Panthenol (0.1, 0.5, and 2%) re-
sulted in reactions ranging from no signs of ocular irritation to slight conjunctival
redness and chemosis.

Panthenol (100%) and products or solutions containing Panthenol (0.5 and
2%) administered to rabbits during skin irritation studies caused reactions rang-
ing from no skin irritation to moderate-to-severe erythema and well-defined
edema.

Neither teratogenic nor fetotoxic effects were noted in the offspring when
rats were fed calcium pantothenate before mating and throughout gestation.

Pantothenic Acid has been reported to induce minimal toxic effects when
administered to humans. Occasional diarrhea has been reported with doses of
10-20 g/day.

No test substance-related observations of eye irritation were reported for 23
subjects receiving instillations of products containing 0.1% Panthenol.
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Skin irritation and sensitization studies of products containing 0.1, 0.2, and
0.5% Panthenol indicated that they were, at most, mild irritants and that they did
not have any potential for inducing allergic sensitization.

DISCUSSION

The Expert Panel recognizes that only product formulations containing low
concentrations of Panthenol were tested in human sensitization and irritation
studies. These formulations did not induce sensitization or significant skin irrita-
tion. Additionally, significant skin irritation was not observed when 100%
Panthenol was applied to New Zealand white rabbits. Photosensitization data
were not available. However, an absorption spectrum of Panthenol indicated
maximum absorbance in the 202-206 nm range.

Mutagenicity and carcinogenicity data were not available for the safety as-
sessment of Panthenol, which is the alcohol form of the vitamin Panthothenic
Acid (vitamin Bs). Because of its low concentrations of use in cosmetics and the
requirement for normal metabolism, the required human levels of this ingredient
exceed the amount that could be absorbed. The human metabolic requirement
would preclude the likelihood of genotoxicity.

CONCLUSION

Based on the available data, Panthenol and Pantothenic Acid are safe as
presently used in cosmetics.
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Annual Review of Cosmetic Ingredient Safety

Assessments—2004/2005

The Cosmetic Ingredient Review (CIR) progiam Expert
Panel has assessed the safety of almost 1300 cosmetic ingredi-
ents since its inception in 1976 These safety assessments wete
published in the Journal of Environmental Pathology and Tox-
icology in 1980, the Journal of the American College of Toxi-
cology, from 1982 to 1996, and since then in the International
Journal of Toxicology

Because information 1elevant to the safety of ingiedients may
have become available since early safety assessments were pub-
lished, the CIR Expert Panel has initiated a re-review process
If new information is thought to be available or if a long period
of time has passed, the CIR Expert Panel may initiate a search
for relevant new data

In some cases, newly available data are largely redundant
with the data available in the original safety assessment In other
cases, there are new safety data If the CIR Expert Panel decides
to notreopen a safety assessment, this finding is summarized and
announced publicly To assure that the scientific community is
aware of any new information and the decision to not 1eopen,
this Annual Review of Cosmetic Ingredient Safety Assessments
is prepared

A reference list is provided that updates the available pub-
lished literature and includes any unpublished data made avail-
able since the original safety assessment The re-review also
captures information on the industry’s current practices of in-
gredient use, updating the data available in the earlier 1eport
Although this material provides the opinion of the CIR Expert
Panel regarding the new data described, it does not constitute a
full safety review

The ingredients the CIR Expert Panel reconsidered in
2004/20085, and decided not to reopen are

Benzethonium Chloride and Methylbenzethonium Chioride

2-Bromo-2-Nitropropane-1,3-Diol

Butylated Hydroxyanisole (BHA)

Butylene Glycol, Hexylene Glycol, Ethoxydiglycol, and
Dipropylene Glycol

Cetearyl Octanoate (Ceteraryl Ethylhexanoate)

Cholesterol

Received 2 May 2006; accepted 14 August 2006

TReviewed by the Cosmetic Ingredient Review Expert Panel Ad-
dress correspondence to Director, Cosmetic Ingredient Review, 1101
17th Street, NW, Suite 412, Washington, DC 20036, USA

Chloroxylenol

Diisopropanolamine, Isopropanolamine, Tiiisopropanolamine,
and Mixed Isopropanolamines

Dioctyl Adipate and Diisopropyl Adipate

Formaldehyde

Hydrolyzed Collagen

p-Hydroxyanisole

Isostearyl Neopentanoate

2-Nitro- p-Phenylenediamine and 4-Nitro-o-Phenylenediamine

Oleic Acid, Lauric Acid, Palmitic Acid, Myristic Acid, Stearic
Acid

Panthenol and Pantothenic Acid

p-Phenylenediamine

Phenyl Trimethicone

Propylene Carbonate

Propyl Gallate

Polyvinylpyrrolidone/Vinyl Acetate Copolymer

Safflower Oil

Sodium Borate and Boric Acid

Sodium Dehydioacetate and Dehydroacetic Acid

Sodium Laury! Sulfoacetate

Sodium Sesquicarbonate, Sodium Bicarbonate, and Sodium
Carbonate

Stearyl Alcohol, Oleyl Alcohol, and Octyl Dodecanol

Toluene

Toluenesulfonamide/Formaldehyde Resin

Tragacanth Gum

Vinyl Acetate/Ciotonic Acid Copolymer

Zinc Phenolsulfonate
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PANTHENOL AND PANTOTHENIC ACID

A safety assessment of Panthenol and Pantothenic Acid was
published in 1987 with the conclusion that these ingredients aie
safe as presently used in cosmetics (Elder 1987) Studies pub-
lished since the last assessment, along with updated information
conceining frequency of use and use concentrations, were con-
sidered by the CIR Expert Panel The Panel determined to not
1reopen the safety assessment

The safety assessment applies to Panthenol in both the p and
the pL form

The available use and concentration information is provided
in Table 15 The most 1ecent information now constitutes the
present use of these ingiedients

Panthenol reported usage increased from 284 in 1981 to 1538
in 2002, based on industry voluntary repoits provided to FDA
(Elder 1987, FDA 2002) An industry survey in 2004 indicated
that use concentiations range from 0 00005% to 6%, which is
lower than the maximum use concentration range reported in
1981 (Elder 1987)

Pantothenic Acid was not teportedly used in cosmetics in
1981 (Elder 1987), but industry voluntary reports provided to
FDA in 2002 included thiee uses in eye makeup and skin care
products (FDA 2002) An industry survey in 2004 indicated
that use concentrations range from 0 00001% to 0 01% in those
product categories and in makeup and shaving preparations (cat-
egories in which no uses were reported to FDA)
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SAFETY ASSESSMENTS—2004/2005

TABLE 15
Historical and curient cosmetic product uses and concentrations for Panthenol and Pantothenic Acid
1981 uses 2002 uses 1981 concentrations 2004 concentrations
Product category (Elder 1987) (FDA 2002) (Eldex 1987) % (CTFA 2004) %
Panthenol
Baby care
Lotions, oils, powders, and cieams — 3 —_— —_
Bath
Qils, tablets and salts — — — 2
Soaps and detergents — 15 — 0054
Bubble baths — 3 — 0012
Capsules — 1 — —
Other bath — 11 — 03-2
Eye makeup
Eyebrow pencils — 3 — 001-2
Eyeliners 5 — >0 1-1 001-005
Eye shadow 23 — >0 1-1 0.5-1
Eye lotions — 35 — 001-06
Eye makeup removet 2 8 >01-1 0001-1
Mascara 10 70 >0 1-5 01-2
Other eye makeup 2 14 >0 1-1 03-05
Fragrances
Colognes and toilet waters 1 5 >0 1-1 0003-01
Perfumes — — — 1
Powders — 3 — —
Other fragrances — 11 —_— 1
Noncoloring hair care
Conditioners 33 264 <0 1-5 0 09-6
Sprays/aerosol fixatives 17 82 <0 1-1 001-5
Straighteners — 1 — —
Permanent waves 2 6 >01-1 5
Rinses 1 6 >01-1 01-05
Shampoos 25 206 <0 1-5 001-5
Tonics, dressings, etc 11 187 <0 1-1 001-5
Wave sets 31 12 <01-5 09-1
Other noncoloring hair care 6 93 <0 1-1 001-1*
Hair coloring
Dyes and colors — 52 — 001-01
Tints — 1 — —
Color sprays — 2 — —
Bleaches — 1 — 05
Other hair coloring — 6 — 0 00005-1
Makeup
Blushers 3 2 >0 1-1 02-1
>10-25

Face powders 1 1 >01-1 002-1
Foundations g 45 <0 1-1 02-1
Lipsticks 27 6 <01-5 001-2
Makeup bases 1 8 <01 05
Rouges 1 — >01-1 —
Other makeup 2 4 >0 1-1 <1-6
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COSMETIC INGREDIENT REVIEW

TABLE 15

Historical and curtent cosmetic product uses and concentiations for Panthenol and Pantothenic Acid (Continued)

1981 uses 2002 uses 1981 concentrations 2004 concentrations
Product category (Elder 1987) (FDA 2002) (Elder 1987) % (CTFA 2004) %
Nail care
Basecoats and undeicoats — 9 — 003-02
Cuticle softeners 1 4 >0 1-1 01-02
Creams and lotions 1 1 >0 1-1 005-05
Polishes and enamels — 10 — 02-1
Polish and enamel removers — 5 — 003-05
Othet nail care — 11 — 01-02
Personal hygiene
Underarm deodorants 1 3 >01-1 005-05
Douches — — - 01-08
Other personal hygiene — g — 01
Shaving
Aftershave lotions 3 14 <0 1-1 003-3
Preshave lotions 1 — >0 1-1 —_
Shaving cream — 1 — 01-03
Other shaving 1 2 >0 1-1 04-1
Skin care
Cleansing creams, lotions, etc 5 38 >01-1 005-3
Depilatories — — — 1
Face and neck skin care 29 0001-6
Body and hand skin care g+ 32 <0 1-1** 01-5
Body and hand sprays — - - — 2
Foot powders and sprays — — — 05
Moisturizers 22 98 <0 1-5 01-3
Night skin care 14 29 >01-1 008-2
Paste masks/mud packs 1 24 <01 01-5
Skin freshenets 2 15 >0 1-1 001-3
Other skin care 5 46 <0 1-1 01-5
Suntan
Suntan gels, creams, liquids, and sprays 5 10 >0 1-1 012
Indoor tanning — 2 — 01-2
Othes suntan 2 10 >0 1-1 05
Total uses/ranges for Panthenol 284 1538 <0 1-25 0 00005-6

Pantothenic Acid

Eye makeup
Mascara — — — 0001-001
Other eye makeup — 1 — —
Makeup
Face powders — — — 0 001
Foundations — — — 0002
Shaving
Aftershave lotions — — — 0001
Shaving cream — — — 0 00001
Skin Care
Moisturizers — 1 — 0003
Other skin caie — 1 — 0001
Total uses/ranges for Pantothenic Acid — 3 — 0 000010 01

*Includes two non-aerosol hair sprays

“*These categories were combined originally, but are now separate

49
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COSMETIC INGREDIENT REVIEW

Memo
To: CIR Expert Panel
From: Dina M. Benes
Date: December 2, 2004
Subject: Re-review of Panthenol and Pantothenic Acid

In 1987 CIR Expert Panel issued a Final Report for Panthenol and Pantothenic Acid with the conclusion
stating:

“Panthenol and Pantothenic Acid are safe as a cosmetic ingredients used in the present practices
of use and concentration.”

Current use and concentration data are provided. The uses for Panthenol have increased from 284 to
1538. There were no reported uses in 1981 for Pantothenic Acid, however FDA in 2002 has reported 3
uses. Current use concentration data indicates use of these ingredients in more categories than reported
to FDA. For Panthenol, the use concentration range in 2004 is similar to the lower range in 1981.

New published studies were found and have been summarized.
Attached is the original 1987 report. The Panel should determine if the original conclusion is still valid in

light of the new data. If it is not, the Panel should reopen this safety assessment. If the conclusion is still
valid, then the panel can decide to not reopen this report.

1101 17th Street, N.W., Suite 310 WASHINGTON, DC 20036 202331-0651
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Re-Review of Panthenol and Pantothenic Acid
INTRODUCTION

A safety assessment of Panthenol and Pantothenic Acid was published in 1987 with the
following conclusion: “Based on the available data, Panthenol and Pantothenic Acid are safe as
presently used in cosmetics.” (Elder, 1987).

According to Gottschalk and McEwen (2004), both Panthenol and Pantothenic Acid function as a
hair conditioning agent. In 1987, the report did not include different forms of Panthenol, however the
current dictionary lists Panthenol in two forms: D-form (CAS no. 81-13-0) and the DL-form (CAS no.
16485-10-2). In this re-review report, many of the publications did not specify which form was used,
however some did refer to Panthenol as dexpanthenol.

USE

Romitti and Romitti (2002) had stated that dexpanthenol is the alcohol of pantothenic acid, a
vitamin of the B complex and the inactive form of coenzyme A. In the epidermis, dexpanthenol is readily
oxidized to pantothenic acid, stimulating regeneration of damaged permeability barriers of the skin and
reducing local signs of inflammation. The current and historic uses and concentrations of Panthenol and
Pantothenic Acid are displayed below in Table 1. Notice that the FDA use data did not distinguish one

form of Panthenol from the other.
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Table 1. Historical and current cosmetic product uses and concentrations for Panthenol and Pantothenic

Acid
Product Category 1981 uses 2002 uses 1981 concentrations 2004 concentrations
(Elder, 1987) (FDA, 2002) (Elder, 1987) (CTFA, 2004)
Panthenol
Baby products
lotions, oils, powders, and creams - 3 - -
Bath products
Bath cils, tablets and salts - - - 2%
Soaps and detergents . 15 - 0.05-4%
Bubble baths - 3 - 0.01-2%
Capsules - 1 - -
Other - 11 - 0.3-2%
Eye makeup
Eyebrow pencils - 3 - 0.01-2%
Eyeliners 5 - >0.1-1% 0.01-0.05%
Eye shadow 23 >0.1-1% 0.5-1%
Eye lotions - 5 - 0.01-0.6%
Eye makeup remover 2 8 >0.1-1% 0.001 -1%
Mascara 10 70 >0.1-5% 0.1-2%
Other 2 14 >0.1-1% 0.3-0.5%
Fragrance products
Colognes and toilet waters 1 5 >01-1% 0.003-0.1%
Perfumes . - - 1%
Powders - 3 - -
Other - 11 - 1%
Noncoloring hair care products
Conditioners 33 264 <0.1-5% 0.09-6%
Sprays/aerosol fixatives 17 82 <0.1-1% 0.01-5%
Straighteners - 1 - -
Permanent waves 2 6 >0.1-1% 5%
Rinses 1 6 >01-1% 0.1-0.5%
Shampoos 25 206 0.1 -5% 0.01-5%
Tonics, dressings, etc. 11 187 <0.1-1% 0.01-5%
Wave sets 31 12 <0.1-5% 0.9-1%
Other 6 93 <0.1-1% 0.01-1%"*
Hair coloring products
Dyes and colors - 52 - 0.01-0.1%
Tints - 1 - -
Color sprays - 2 - -
Bleaches - 1 - 0.5%
Other - 5] - 0.00005 - 1%
Makeup
Blushers 3 2 >0.1-1% 0.2-1%
>10 - 25%
Face powders 1 1 >0.1-1% 0.02-1%
Foundations 8 45 <0.1-1% 0.2-1%
Lipsticks 27 6 <0.1-5% 0.01-2%
Makeup bases 1 8 <0.1% 0.5%
Rouges 1 - >0.1-1% -
2
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Table 1. (Continued) Historical and current cosmetic product uses and concentrations for Panthenol
and Pantothenic Acid

Product Category 1981 uses 2002 uses 1981 concentrations 2004 concentrations
(Elder, 1987) (FDA, 2002) (Elder, 1987) (CTFA, 2004)
Other 2 4 >0.1-1% <1-6%
Nail care products
Basecoats and undercoats ' . 9 ; 0.03-0.2%
Cuticle softeners 1 4 >0.1-1% 0.1-0.2%
Creams and lotions 1 1 >0.1-1% 0.05-0.5%
Nail polishes and enamels - 10 E 0.2-1%
Nail polish and enamel removers - 5 - 0.03-0.5%
Other - 11 - 0.1-0.2%
Personal hygiene products
Underarm deodorants 1 3 >0.1-1% 0.05-0.5%
Douches - - - 0.1-0.8%
Other - 8 - 0.1%
Shaving products
Aftershave lotions 3 14 <0.1-1% 0.03-3%
Preshave lotions 1 - >01-1% -
Shaving cream - 1 - 0.1-0.3%
Other 1 2 >0.1-1% 04-1%
Skin care products
Skin cleansing creams, lotions, liquids, and pads 5 38 >0.1-1% 0.05-3%
Depilatories - - - 1%
Face and neck creams, lotions, powder and 29 0.001-6%
sprays i i ; <0.1-1%""
Body and hand creams, lotions, powder and ' 32 0.1-5%
sprays :
Body and hand sprays - - - 2%
Foot powders and sprays . - - 0.5%
Moisturizers 22 98 <0.1-5% 0.1-3%
Night creams, lotions, powder and sprays 14 29 >0.1-1% 0.08 - 2%
Paste masks/mud packs 1 24 <0.1% 0.1-5%
Skin fresheners 2 15 >0.1-1% 0.01-3%
Other <) 46 <0.1-1% 0.1-5%
Suntan products
Suntan gels, creams, liquids and sprays 5 10 >0.1-1% 0.1-2%
Indoor tanning preparations - 2 - 0.1-2%
Other 2 10 >0.1-1% 0.5%
Total uses/ranges for Panthenol 284 1538 <01 -5% 0.00005 - 6%
>10 - 25%
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Product Category 1981 uses 2002 uses 1981 concentrations 2004 concentrations
(Elder, 1987) (FDA, 2002) (Elder, 1987) (CTFA, 2004)
Pantothenic Acid
Eye makeup
Mascara - - - 0.001-0.01%
Other - 1 - -
Makeup
Face powders ) - - - 0.001%
Foundations - - - 0.002%
Shaving Preparations

Aftershave lotions - - - 0.001%
Shaving cream - - - 0.00001%

Skin care products
Moisturizers - 1 - 0.003%
Other - 1 - 0.001%

Total uses/ranges for Pantothenic Acid - 3 - 0.00001 - 0.01%

* includes two non-aerosol hair sprays
** This category was combined when the original safety assessment was performed and is now two separate categories.

GENERAL BIOLOGY
Absorption
Ebner et al. (2002) in a review article stated that although pantothenic acid is not absorbed,
dexpanthenol is. After it is absorbed through the skin, it is rapidly converted to pantothenic acid. He also
reported that human studies have demonstrated an increased concentration of pantothenic acid in the hair, hair
roots, nails, and the skin epidermis and corium after topical administration.
Radiation Protection
Slyshenkov et al. (1998) reported that 20 female albino rats (140-180 g) were exposed to y irradiation
of ©°CO, which was concentrated on the rat’s liver. The rats were divided into 4 groups, in that each were either
a control with no irradiation (group I); no treatment before irradiation (group I1); treated with 15 mg/kg B-
carotene through stomach catheter 2 days prior to irradiation (group lI); or treated with 26 mg/kg D-Panthenol!
through stomach catheter 2 days prior to irradiation (group IV). Groups were irradiated for 24 seconds
accumulating .25 Gy each exposure with total exposure of 0.75 Gy. After the third exposure, all rats were

killed, blood was collected, and a fragment of their liver was removed to determine NAD+/NADH ratio of CoA

content. The results of y irradiation showed significant decreases in total lipids, phospholipids, and cholesterol;
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increased levels of conjugated dienes and ketone dienes in liver lipids and of thiobarbituric acid (reactive
substances in liver, which are measures of liver peroxidation); content of liver CoA was decreased by 25%; and
lastly NAD+/NADH ratio was increased. D-Panthenol fully prevented the decrease in lipids, phospholipids, and
cholesterol, while B-carotene only partly restored. D-Panthenol completely prevented the accumulation of the
products of lipid peroxidation, and B-carotene did not. D-Panthenol fully prevented the decrease of CoA level,

and again B-carotene did not. Lastly, D-Panthenol also prevented the increased ratio of NAD+/NADH, while B-

carotene only partially prevented it.

Lokkevik et al. (1996) reported a study that tested Bepanthen cream (active ingredient is dexpanthenol)
for ameliorating radiogenic skin reactions. 86 patients with glottic laryngeal cancer or breast cancer were
chosen. 7 patients withdrew from the study, so out of the remaining 79, 63 patients had breast cancer. The
patients applied the cream to one half of the testing site and left the other half untreated. The evaluator did not
know which side was treated versus which one was not. The applications started when radiotherapy started, in
which the cream was applied 5 days per week, twice per day. Skin assessments were conducted weekly
during treatment and 2 weeks after completed radiotherapy. Also, the patient was assessed 6-8 weeks after
finished radiotherapy. The treated skin was scored according to the expansion of the EORTC/RTOG acute
skin reaction scoring system. Since visit number 6 for both types of patients was the most severe, this served
as a reference time point for evaluation. The radiogenic skin reactions were in general not influenced by
Bepanthen treatment. Although there was a statistically significant positive effect of cream treatment on
desquamation, this was mainly active for low-grade lesions. The study did not support the use of Bepanthen
for treatment or prevention of severe radiation dermatitis.

Ebner et al. (2002) in a review article added that dexpanthenol is used in after-sun formulations and
preparations for baby care for its anti-inflammatory activity. The authors also state that some results of
experimental and clinical studies are ambiguous; 4.2% panthenol ointment had no protective efficacy on the
formation and development of inflammation, subsequent to UV radiation, and dexpanthenol cream had no
beneficial effect during radiotherapy.

Ebner et al. (2002) also stated that dexpanthenol-loaded nano-sized particles were significantly

superior to placebo, with regard to the anti-inflammatory effect on experimental UV-induced erythema in a




Distributed for Comment Only -- Do Not Cite or Quote

dose-dependent manner. The authors also included that anti-inflammatory effects on UV erythema in the
guinea pig were also proven, using a heparin-allantoin-dexpanthenol ointment.
Cytotoxicity Prevention

Klocker et al. (2003) stated that Dexpanthenol (5%) was able to neutralize in vitro toxic effects of
asympathomimetic decongestants (xylometazoline 0.1% and 0.05% and benzalconium -chloride 0.01%). Cell
growth and ciliary beat frequency were measured in the study using FL-cells of human amnion origin and
human nasal mucosa, respectively. It was shown that combining 5% Dexpanthenol with xylometazoline and
benzalconium-chloride increases cell growth and ciliary beat frequency. When 5% Dexpanthenol was tested
with xylometazoline only, the results were even more significant as far as cell growth and ciliary beat frequency,
which was similar to the control.

Cyto-Protective Effects

Slyshenkov et al. (1995) reported that preincubation with pantothenic acid and panthenol protected
Ehrlich ascites tumor cells from lipid peroxidation induced by the Fenton reaction (Fe** + H,0,). The protective
effect occurred in cells incubated at 22° or 32°C, but not at 0°C. The authors proposed that the mechanism for
this protection was an increase in cellular levels of Coenzyme A.

Slyshenkov et al. (1996) repeated this procedure exactly, with the exception of the lipid peroxidation
being induced by digitonin instead of the Fenton reaction. The exact same results were also found.

Wound Healing

Weiser and Erlemann (1988) reported on a study where d-panthenol ointment and cream was tested
for its effectiveness to heal wounds. Male FU Albino rats (average weight was 200 g) were given standard rat
feed, and subjected to suction cups that produced intraepidermal wounds (area of 12.6 mm?). A blister formed,
and the top layer was removed. The different treatments applied to the wound were: 5% d-panthenol ointment,
placebo ointment, 5% d-panthenol cream, placebo cream, 1% sulfadiazine silver cream, d-panthenol ointment
with 1% or 2% zinc oxide, 5% a-tocopheryl linoleate cream, and 5% a-tocopheryl acetate cream. A thin layer
(0.75 mg) of the preparation was applied daily to the wounds on the left side of the abdomen and the placebo
was applied on the right side. Results showed that wounds treated with 5% d-panthenol ointment healed in

~ours versus the placebo ointment in 104.1 hours (wound healing accelerated by a factor of 1.52). 5% d-

(1]
(4]]
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panthenol cream healed the wound in 72 hours versus the placebo cream in 108.7 hours (wound healing
accelerated by a factor of 1.51). When 1% zinc was added to the formulation, wound healing was accelerated
by a factor of 1.1, and 2% zinc plus d-panthenol accelerated it by a factor of 1.2. The results also showed that
o-tocopheryl linoleate and acetate creams were just as effective as the d-panthenol formulations, accelerating
wound healing by a factor of 1.41.

Ebner et al. (2002) stated in a review article that adjuvant skin care with dexpanthenol considerably
improved the symptoms of skin irritation (dryness, roughness, pruritus, erythema, erosion/fissures) over 3-4
weeks of topical administration. It is well tolerated, with minimal risk of skin irritancy or sensitization.

Ebner et al. (2002) in a review article states that in vitro experiments with dexpanthenol have
demonstrated proliferation of human fibroblasts. The mitotic index increased at all concentrations tested, but
the most effective concentration was the lowest (0.5%); the highest concentration (10%) had the lowest effect.
The addition of dexpanthenol ointment had no effects on the cell morphology in vitro. However, several other in
vitro studies on human fibroblasts have demonstrated that the incubation of the cultures with pantothenic acid,
or its derivatives, enhances proliferation, cell migration, attachment of fibroblasts, and collagen synthesis.

Ebner et al. (2002) also commented on some in vivo experiments that also supports that panthenol
accelerates wound healing. One was conducted on rabbits, in which pantothenic acid increased the fibroblast
content of the scar tissue and also increased aponeurotic resistance. Next, the authors discussed that
panthenol sticks (5-10% dexpanthenol) containing 15% glycerol and panthenol ointment (5% dexpanthenol),
proved to be effective in stimulating wound-healing in rats following the production of lesions using
concentrated HCI acid. The topical administration of dexpanthenol to injured horse or guinea-pig skin
stimulated cell mitosis. It was also reported that dexpanthenol not only improved re-epithelialization, but may
have also prevented water l0ss.

Pugliese et al. (1995) evaluated a study in which dexpanthenol was used to improve the healing
process of wounds. 15 healthy adult male subjects aged 50 to 63 years participated in the study. Four
standardized epidermal shave wounds were produced in all subjects. Each wound was treated separately with
0.1 ml of each of the test products for five days. The different treatments were: a water-in-emulsion containing

5% dexpanthenol, a corresponding water-in-emulsion of the same composition without dexpanthenol, a first aid
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cream containing cetyl alcohol, glyceryl stearate, isoporopyl palmitate, stearyl alcohol, and synthetic beeswax
as skin wound protectants, and the untreated control was saline solution. Erythema, wound closure, wound
volume, and viscoelasticity were assessed via ultrasound measurement and histologic analysis. Epidermal
wound treated with the dexpanthenol emulsion showed a reduction in erythema and a more elastic and more
solid tissue regenerate. Histologically, in 10 of the 15 subjects, the authors reported that dexpanthenol proved
to be effective in stimulating the healing process.

Corneal Wound Healing

Ebner et al. (2002) in a review article summarized a study in which positive clinical experience
was reported after the treatment of dry eyes with despanthenol (30mg/ml) and after the treatment of corneal
erosions with 5% panthenol eye ointment or panthenol ophthalmic gel.

Egger et al. (1999) reported a study in which two different ointments were compared on their abilities to
accelerate corneal wounds. This was a randomized, double blind clinical study that included 92 patients over a
period of 16 months. 38 patients dropped out of the study because of missing follow-up appointments.
Therefore, 54 patients who were treated for superficial corneal lesions had 1 of 2 different ointments instilled
into the conjunctival sac and their eye was bandaged. The two different treatments were Solcoseryl eye gel
containing 8.0 mg/g of protein-free chemically and biologically standardized dialysate from the blood of young
calves, and Oleovit eye ointment containing 50,000 IU retinol (vitamin A) and 50 mg dexpanthenol per gram of
ointment. Measurements of the lesions were taken at 0, 24, 48, and 72 hours. It was denoted that “healing” in
this study was a reduction of corneal lesions to less than 5% of the first measurements of corneal defects.
When the patients with the smaller lesions (1-6 mm?) were analyzed after first postoperative day or the
following days, 75% of Solcoseryl-treated patients versus 81.3% of the Oleovit-treated patients showed
complete healing (which was not statistically significant). When the patients with larger lesions (7-26 mm?) were
analyzed, 93.3% of Solcoseryl-treated patients versus 27.3% Oleovit-treated patients showed complete healing
(which was statistically significant). Neither in the Solcoseryl nor in the Oleovit group were any undesirable side
effects, allergic reactions, or infections found.

CLINICAL ASSESSMENTS

Gehring and Gloor (2000) reported that a randomized, double-blind clinical assessment
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determined the effect of dexpanthenol on epidermal barrier function and stratum corneum hydration. Three
groups (A,B, and C) of 20 people aged 18 or older, with the majority being women, participated in the
experiment. Two different formulations were tested: formulation | consisted of 5 study products and formulation
Il'had 2. Formulation | products were: study product 1- drug free vehicle (vehicle control); study product 2-
vehicle plus 6% borage oil; study product 3- vehicle plus 6% borage oil and 2.5% dexpanthenol: study product
4- vehicle plus 2.5% dexpanthenol: and study product 5- vehicle plus 1% dexpanthenol. The volunteers applied
200 pl of product to each of their forearms, twice daily for 7 days. Study products 1,2,and 3 were tested in
group A, and study products 1,4, and 5 were used in group B. Formulation Il products consisted of: study
product 1- drug free vehicle (vehicle control), and study product 2- vehicle plus 2.5% dexpanthenol. These
study products were tested in group C. Authors concluded that seven days’ treatment with dexpanthenol
improved stratum corneum hydration and reduced transepidermal water loss. Active treatment was statistically
different from the vehicle control on both measures. Their results suggest that topical dexpanthenol formulated
in either lipophilic vehicle stabilizes the skin barrier function.

Biro et al. (2003) evaluated the potential of dexpanthenol to serve as a skin protection compound in a
controlled study with 25 Caucasian volunteers. The study compared the product Bepanthol® Handbalsam
(containing 5% dexpanthenol) to its dexpanthenol -free moisturizing basis. The products were applied to the
inner part of the volunteer’s forearms twice daily for 26 days. On days 15-22, the test sites were exposed to
irritation (2% sodium lauryl sulfate was applied twice daily). 21 volunteers completed the study. pH measures
had a slight tendency to decrease throughout the study, but this effect was noticed at the dexpanthenol and
placebo sites. Also, at both sites, there was a slight increase in fat content, however neither of these effects
reached statistical significance. There was a difference in sites when hydration of the stratum corneum
remained fairly steady at the dexpanthenol treated sites, and there was a decrease in hydration at the placebo
sites. In 6 voluteers, there were noticeable signs of irritation on days 19-26: erythema, papulovesicules, and
itching in both arms, however the placebo treated site exhibited the more profound symptoms. Authors
concluded that dexpanthenol was able to protect the skin against irritant contact dermatitis.

Ebner et al. (2002) in a review article stated that dexpanthenol (2-5%) stimulated the

regeneration of injured human skin. It was shown by 15 male volunteers being subjected to shave wounds,
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and treated daily for 5 days with 5% dexpanthenol. The wounds treated with dexpanthenol showed a reduction
in erythema and had more elastic and solid tissue regeneration. In 10/15 participants, dexpanthenol was
effective in stimulating the healing process.

Ebner et al. (2002) also reported that 5% dexpanthenol was used in a placebo controlled, double blind
study that employed the human epidermal suction blister model. Dexpanthenol was applied under occlusion on
20 volunteers for 5 days. Transepidermal water loss (TEWL) was monitored for 6 days. Results showed that a
significant acceleration of the epidermal regeneration was observed for the dexpanthenol preparation as
compared to the placebo and untreated control. No skin irritations or adverse effects were observed
throughout the study.

Ebner et al. (2002) in a review article summarized a study in which the protective and conditioning
properties of a hand care system were evaluated in an irritation model. This care system included a cleansing
oil and an intensive care cream that contained 5% dexpanthenol. 37 participants with atopic eczema were
introduced to sodium lauryl sulfate 2% to induce irritation. Then, over a period of 3 weeks the patients used the
hand care system to treat the mild to moderately severe hand eczema. 3 patients dropped out due to a
worsening condition and 1 dropped out for personal reasons. In 24 patients, an improvement in the hands was
seen, and in 9 patients, the skin condition was stabilized.

Ebner et al. (2002) stated that 483 patients requiring adjuvant skin care received dexpanthenol
(unknown concentration) in topical formulations. 41.8% of patients had dermatitis, 19.7% had ichthyosis, 9.3%
had psoriasis, and another 9.3% had contact dermatitis. After 3-4 weeks of use, all symptoms improved by
>80%, and in the case of dry skin and desquamation, improvement was as high as >90%. Local irritation was
observed in 1.9% of the cases only.

CASE STUDIES

Schulze-Dirks and Frosch (1988) reported 11 cases of contact allergy to dexpanthenol. Five
patients suffered from leg ulcer/ ore stasis dermatitis. In 5 patients the sensitization occurred after the
application of dexpanthenol containing ointments to the face, in which only one patient did not show
sensitization to other common allergens. Authors claim dexpanthenol is a rare sensitizer, yet clinically most

relevant for patients with stasis dermatitis and multiple allergies.
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Schalock et al (2000) reported a 53 year-old woman experienced facial edema, erythema, and pruritus
within a minute of application with her hair conditioner. She was open tested for 30 minutes on her forearm
with panthenol 30% pet. and 1:5 mixture of conditioner and water. The results were negative. Next she was
prick tested with panthenol and conditioner suds. Pruritus and erythema began after 2 min of pricking, and
wheals formed after 5 minutes. After 20 minutes, the wheals read as : panthenol 3+, DHS Condtioner suds 1+.

Schepler et al. (2002) demonstrated a case where a 28-year-old female inappropriately used a silver-
nitrate stick for the treatment of hypergranulations and common warts. She noticed a burning sensation and a
brown discoloration of the face, in which she was advised to use a soap solution to wash out the silver
particles. Panthenol ointment was used to heal the affected area once it was completely washed. Her
symptoms disappeared within days without any residuals.

Hahn et al. (1993) reported that a patient with contact dermatitis after using Bepanthen Creme
prompted a study to which a lymphocyte transformation test with dexpanthenol-modified microsomes was
performed to see whether the reaction was a specific immunologically T-cell dependent reaction and if a
microsomal-dependent metabolism might play a role in sensitization. The patient was patch tested with
Bepanthen Creme and 1% dexpanthenol in glycerol, and 23 volunteers served as controls for the procedure.
As for the lymphocyte transformation test, after cells were cultured (5 different microcultures with dexpanthenol
tested at 200, 20, 2, and 0.2 pg/ml). The results of the test were expressed as a stimulationn index (SI), which
is cpm lymphocytes with dexpanthenol divided by cpm lymphocytes without dexpanthenol. The patch tests
yielded a ++ reaction to dexpanthenol and a +++ reaction to Bepanthen Creme for the patient. The controls did
not show any positive reactions to either dexpanthenol or the creme formula. The results of the lymphocyte
transformation test showed that dexpanthenol at 2 pg/ml yielded an Sl value of 2.2. This value increased to 3.0
five days later when murine liver microsomes were added. All controls did not show any lymphocyte
proliferation at all. Higher concentrations showed toxic effects (SI< 1), and a lower concentration was
insufficient to cause the same extent of lymphocyte proliferation. The reaction that was observed was likely to
be a specific T-cell dependent reaction enhanced by microsomal-dependent metabolism of the antigen.

Hemmer et al. (1997) stated that a 33-year-old woman had chronic dermatitis of the face which

included scaly lesions on the forehead, temples, cheeks, and neck, as well as pronounced erythema along the
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scalp. She was patch tested with a standard series and a special series of emolliants, perfumes, preservatives,
acrylates, and metals and rubber chemicals, which all showed negative results. She was then patch tested with
dexpanthenol since there was a history with the use of a baby cream which it contained dexpanthenol. The
results displayed a ++ reaction to dexpanthenol 5% pet. The woman stopped using the creme, in which the
dermatitis improved but did not permanently clear. Next, she was orally challenged with a daily dose of 3x60
mg of Ca-D-pantothenate over 3 days. This caused moderate worsening of facial eczema, severe
exacerbation of hand lesions started on day 4, yellowish crusts with densely packed papulovesicles, and flare-
up at previous sites. The same occurred at a second challenge with same protocol. The woman was
encouraged to proceed with a diet low in vitamin Bs, in which weeks following the symptoms improved.

Jeanmougin et al. (1988) described a case study in which a 21 -year-old student suffered for 2 years
during winter sports oedematous erythema of the face. In the past the patient was using two different
sunscreens, 4 Roc and 15 Roc. Standard patch tests were negative, however patch tests for with 4 Roc and
15 Roc were positive. Only dexpanthenol 5% aqg. gave a strongly positive reaction with erythema, oedema and
30 vesicles.

Stables and Wilkinson (1998) reported that a 26-year-old woman was undergoing a systemic PUVA
therapy twice week for alopecia universalis, but it was complicated by itchy facial eczema. She was patch
tested with standard series, facial, medicament series, and in addition, her facial moisturizer and cleanser.
Through additional tests, a positive reaction was to panthenol 5% pet. Panthenol 0.5% w/w was present in her
lotion. 20 controls were negative to the same patch tests.

Schmid-Grendelmeier et al. (1995) reported 7 separate case reports to which patients tested positive in
patch tests for dexpanthenol in particular products (no concentrations given). Each case is represented in

Table 2 below.
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Table 2. Contact dermatitis to dexpanthenol in 7 cases.

Patients Primary Induced by Time of Patch Test Other
Age, Sex Diagnosis dex- Application pathc test
panthenol Substance Dexpanthenol positive
allergens
Day 2 Day 3 Day 2 Day 3
28y, f atopic contact 2 weeks nickel
dermatitis dermatitis 4 S i + 44 sulphate,
cobalt
sulphate,
DL-lacton
54y, m Xerosis gerneralized 4 weeks none
contact + 4+ + +
dermatitis
30y, m skin care impetiginized 2 weeks DL-lacton
eczema - ++ - +++
3y, f skin care contact 1 week pres DTS g + 4+ none
dermatitis
(both) + +++
sun 2 times + + + 4+
protection
24y, m hand contact many months 4 40 + o4 none
eczema dermatitis
42y, f atopic contact 2 weeks none
dermatitis dermatitis of + +4 ++ g
the face
10y, f dry skin contact repeated none
dermatitis over months N o SR I

* patch testing with dexpanthenol was positive, however the hand dermatitis did not improve significantly after avoidance of this
substance, therefore, dexpanthenol is suspected of having played an additional role in his mainly cumulative irritant hand dermatitis.
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VCRP data for Panthenol, Pantothenic Acid and Derivatives-2017

01A - Baby Shampoos

01B - Baby Lotions, Qils, Powders, and Creams
01C - Other Baby Products

02B - Bubble Baths

02D - Other Bath Preparations

03A - Eyebrow Pencil

03B - Eyeliner

03C - Eye Shadow

03D - Eye Lotion

03E - Eye Makeup Remover

03F - Mascara

03G - Other Eye Makeup Preparations
04A - Cologne and Toilet waters

04C - Powders (dusting and talcum, excluding aftershave talc)
04E - Other Fragrance Preparation

05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)
05C - Hair Straighteners

05D - Permanent Waves

05E - Rinses (non-coloring)

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair Grooming Aids
05H - Wave Sets

05l - Other Hair Preparations

06A - Hair Dyes and Colors (all types requiring caution statements and patch tests)
06B - Hair Tints

06C - Hair Rinses (coloring)

06D - Hair Shampoos (coloring)

06F - Hair Lighteners with Color

06G - Hair Bleaches

06H - Other Hair Coloring Preparation
07A - Blushers (all types)

07B - Face Powders

07C - Foundations

07D - Leg and Body Paints

07E - Lipstick

07F - Makeup Bases

07G - Rouges

07H - Makeup Fixatives

071 - Other Makeup Preparations

08A - Basecoats and Undercoats

08B - Cuticle Softeners

08C - Nail Creams and Lotions

08E - Nail Polish and Enamel

08F - Nail Polish and Enamel Removers
08G - Other Manicuring Preparations
09A - Dentifrices

14
32
13

19
25
102
37
359
85
10

30
503
173

519
472

38
148
172
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PANTHENOL, D-
PANTHENOL, D-
PANTHENOL, D-
PANTHENOL, D-
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PANTHENOL, D-
PANTHENOL, D-
PANTHENOL, D-
PANTHENOL, D-
PANTHENOL, D-
PANTHENOL, D-
PANTHENOL, D-

09C - Other Oral Hygiene Products

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10C - Douches

10E - Other Personal Cleanliness Products
11A - Aftershave Lotion

11D - Preshave Lotions (all types)

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)

12E - Foot Powders and Sprays

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

13A - Suntan Gels, Creams, and Liquids
13B - Indoor Tanning Preparations

13C - Other Suntan Preparations

01A - Baby Shampoos

02D - Other Bath Preparations

03A - Eyebrow Pencil

03D - Eye Lotion

03E - Eye Makeup Remover

03F - Mascara

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

05B - Hair Spray (aerosol fixatives)
05C - Hair Straighteners

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair Grooming Aids
05H - Wave Sets

05l - Other Hair Preparations

06A - Hair Dyes and Colors (all types requiring caution statements and patch tests)

06D - Hair Shampoos (coloring)

06H - Other Hair Coloring Preparation
07A - Blushers (all types)

07C - Foundations

07E - Lipstick

07F - Makeup Bases

071 - Other Makeup Preparations

08A - Basecoats and Undercoats

08B - Cuticle Softeners
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PANTHENOL, D-
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PANTHENOL, D-

PANTHENOL, DL-
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PANTHENOL, DL-
PANTHENOL, DL-
PANTHENOL, DL-
PANTHENOL, DL-
PANTHENOL, DL-

08C - Nail Creams and Lotions
08E - Nail Polish and Enamel

08F - Nail Polish and Enamel Removers

08G - Other Manicuring Preparations
10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products

11A - Aftershave Lotion

11G - Other Shaving Preparation Products

12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12E - Foot Powders and Sprays
12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations
13C - Other Suntan Preparations

02B - Bubble Baths

02D - Other Bath Preparations

03B - Eyeliner

03C - Eye Shadow

03D - Eye Lotion

03E - Eye Makeup Remover

03F - Mascara

03G - Other Eye Makeup Preparations
04E - Other Fragrance Preparation
05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)
05C - Hair Straighteners

05E - Rinses (non-coloring)

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair Grooming Aids

05H - Wave Sets

05l - Other Hair Preparations

06B - Hair Tints

06H - Other Hair Coloring Preparation
07C - Foundations

071 - Other Makeup Preparations

08A - Basecoats and Undercoats

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products

11A - Aftershave Lotion
12A - Cleansing
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PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER

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

12G - Night

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations

03C - Eye Shadow

03D - Eye Lotion

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

05C - Hair Straighteners

05l - Other Hair Preparations

07A - Blushers (all types)

07B - Face Powders

071 - Other Makeup Preparations
08G - Other Manicuring Preparations
10A - Bath Soaps and Detergents
11A - Aftershave Lotion

11E - Shaving Cream

12A - Cleansing

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

12J - Other Skin Care Preps

03B - Eyeliner

03C - Eye Shadow

03D - Eye Lotion

03F - Mascara

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

05B - Hair Spray (aerosol fixatives)
05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair Grooming Aids

05H - Wave Sets

05l - Other Hair Preparations
06C - Hair Rinses (coloring)
06D - Hair Shampoos (coloring)
07C - Foundations

07E - Lipstick

07G - Rouges

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products

12C - Face and Neck (exc shave)
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667834
667834
667834
667834

98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472
98133472

137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
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VCRP data for Panthenol, Pantothenic Acid and Derivatives-2017

PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER
PANTHENYL ETHYL ETHER

PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE
PANTHENYL TRIACETATE

CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE

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

12G - Night

12J - Other Skin Care Preps

03D - Eye Lotion

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

05F - Shampoos (non-coloring)

07B - Face Powders

07C - Foundations

07E - Lipstick

07F - Makeup Bases

071 - Other Makeup Preparations

08A - Basecoats and Undercoats

08B - Cuticle Softeners

10A - Bath Soaps and Detergents
12A - Cleansing

12C - Face and Neck (exc shave)

12F - Moisturizing

12G - Night

121 - Skin Fresheners

12J - Other Skin Care Preps

13A - Suntan Gels, Creams, and Liquids
13C - Other Suntan Preparations

01C - Other Baby Products

02B - Bubble Baths

03D - Eye Lotion

03E - Eye Makeup Remover

03F - Mascara

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

05B - Hair Spray (aerosol fixatives)
05E - Rinses (non-coloring)

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair Grooming Aids
051 - Other Hair Preparations

06A - Hair Dyes and Colors (all types requiring caution statements and patch tests)
07C - Foundations

071 - Other Makeup Preparations

08A - Basecoats and Undercoats

08B - Cuticle Softeners

08C - Nail Creams and Lotions

08D - Nail Extenders

08E - Nail Polish and Enamel

08G - Other Manicuring Preparations
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137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086
137086

VCRP data for Panthenol, Pantothenic Acid and Derivatives-2017
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CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE
CALCIUM PANTOTHENATE

11A - Aftershave Lotion

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)
121 - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations
13C - Other Suntan Preparations
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Personal Care @ Products Council

Commitied to Safety,
Quality & Innovation

Memorandum

TO: Lillian Gill, D.P.A.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Beth A. Jonas, Ph.D.

Industry Liaison to the CIR Expert Panel %%LL“U&
DATE: April 26, 2017
SUBJECT: Panthenyl Triacetate

Induchem AG. 2016. Production process for D-Panthenyltriacetate.

Induchem AG. 2017. D-Panthenyltriacetate - Composition.

1620 L Street, N.W,, Suite 1200 | Washington, D.C. 20036 | 202.331.1770| 202.331.1969 (fax) | www.personalcarecouncil.crg
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Active Beauty

PRODUCTION PROCESS FOR D-Panthenyltriacetate (32077)

Esterification with acetic anhydride, sodium acetate and dimethylaminopyridin
Neutralisation with sodium bicarbonate and washing with water

D-Panthenol Acetic Arlhydride

r

Esterification Process

4

Neutralisation, Extraction

4

Purification

3

D-Panthenyltriacetate

Induchem AG, Industriestrasse BA, B6o4 Volketswil, Switzerland
Phone: +41 {0)44 908 43 33, Fax: +41(0)44 908 43 30 v
global.cosmetic@givaudan.com | www.givaudan.com G tvQu d an 11
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Personal Care @8 Products Council

Commitied to Safeiy,
Quality & Innovation

Memorandum
TO: Lillian Gill, D.P.A.
Director - COSMETIC INGREDIENT REVIEW (CIR)

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

DATE: May 5, 2017

SUBJECT: Panthenol and Panthenyl Ethy! Ether

DSM. 2011. Manufacturing principle: D-Panthenol.

DSM. 2017. Product data sheet: D-Panthenol.

DSM. 2011. Manufacturing principle: DL Panthenoi 50 L.

DSM. 2017. Product data sheet: DL-Panthenol 50 L.

DSM. 2011. Manufacturing principle: Ethyl Panthenol (Panthenyl Ethyl Ether).

DSM. 2017. Product data sheet: Ethy! Panthenol (Panthenyl Ethyl Ether)..

1620 L Street, N.W., Suite 1200 EIWashIngton, D.C. 20036 | 202.331.1770| 202.331.1969 (fax) | www.personalcarecouncil.org
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'DSM

BRIGHT SCIENCE. BRIGHTER LIVING,

Product Information

D-Panthenol

Manufacturing Principle

0
X ~NH — CH;— CH;— CH,0H

»om |
H;C—b[ + HN—CH—CH—CHOH —— H™ f"o“
o

o H,C— C—CH,
CH,OH
MW: 1301 MW: 75.1 MW: 205.3
D-Pantolactone Aminopropanal

D-Panthenol

D-Panthenol is prepared synthetically by condensation of D-pantolactone with aminopropanol.

This document {s generated electronically and valid without signature,

Disclaimer: The information contained herein is to the best of our knowledge accurate. However, we refuse any liability for the
application and use of further processed material containing our product. Solely the producer of the final product has to assume
full responsibility according to the relevant local regulations. The content of this document is subject to change without further
notice unless otherwise agreed in writing. Please consult your local representative or one of DSM*s websites at

https: / /webshop.dsm.com for the (atest version of this document or the latest information,

DSM Nutritional Products Ltd. Product Code: 04 13852

Globat Quatity Management OPS/QM R onl02 201l 00 es

Replaces version 01: 2008-05-26
P.0.Box 2676, CH-4002 Basel, Switzerland

Ref: KCI/FC
Thu May 04 11:20:22 CEST 2017 Page 1of 1
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Product Information
Product Data Sheet

D-Panthenol

Description

'DSM

BRIGHT SCIENCE. BRIGHTER LIVING.

D-Panthenol is a clear, colourless to slightly yellow, viscous liquid. It is practically odourless,
slightly hygroscopic, and may crystallise on prolonged storage.

Product identification
Product code: 04 1385 2

Chemical names: (R)-2,4-dihydroxy-N-(3-hydroxypropyl)-3,3-dimethylbutyramide;
D(+)-a,y-dihydroxy-N-(3-hydroxypropyl)-B,p-dimethylbutanamide

Synonyms: (R)-panthenol; D-panthenol; D-pantothenyl alcohol; dexpanthenol; pantothenol;

provitamin Bs
CAS No.: 81-13-0
EINECS No.: 201-327-3
INCI name: Panthenol
Empirical formula: CoHisNO4
Molecular mass: 205.25 g/mol

Specifications

Appearance:

ldentity:

Solution 5 % in water:

pH of this solution:
Refractive [ndex (589 nm}:

Specific optical rotation
(589 nm, ¢ = 5 in water):

Water:

Sulphated ash (residue on ignition}:

Heavy metals:
Lead:
3-Aminopropanol:
Residual Solvents:

OH Chiral
Hom N._~_-OH
o

Clear, colourless to slightly yellow, viscous
liquid; may crystallise on storage

corresponds

meets Ph.Eur. requirements
9.0-10.5

1.497 - 1.501

+29.0" to +31.5° (on anhydrous material)
not more than 1.0 %

not more than 0.1 %

not more than 10 ppm

not more than 1.0 ppm

not more than 0.5 %

Dichloromethane: max. 50 ppm

Methanol: max. 200 ppm
© DSM Nutritional Products Ltd. 2017
PDS 04 1385 2 Version 09 D-Panthenol 2017-04-26
pds0413852_09.docx Replaces Version 08: 2015-06-15
Page 1 of 4

Thu May 04 11:23:40 CEST 2017
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'DSM

BRIGHT SCIENCE. BRIGHTER LIVING.

Product Information
Product Data Sheet

D-Panthenol

Related substances:

« Pantoic acid not more than 0.5 %

» D-Pantolactone not more than 1.0 %
Assay: 98.0 - 101.0 % (on anhydrous material)
Microbiology:

+ Total Aerobic Microbial Count max. 100 CFU/g or ml

+ Total Combined Yeasts/Moulds max. 100 CFU/g or ml

o Enterobacteria max. 10 CFU/g or ml

e Salmonella spp negative in 25 g or ml

» Escherichia coli negative in 10 g or ml

» Staphylococcus aureus negative in 10 g or ml

» Pseudomonas aeruginosa negative in 10 g or ml

» Candida albicans negative in 10 g or ml
Solubility

D-Panthenol is soluble in water, freely soluble in ethanol, slightly soluble in ether, and insoluble
in fats and oils.

Stability and storage

D-Panthenol is fairly stable to air and (ight. It is hygroscopic and sensitive to heat; heating to
over 70 “C may cause racemization. However, it may be heated to 40 “C for short periods in
order to improve flowability. The product may be stored for 36 months from the date of
manufacture in the unopened original container and at a temperature below 25 *C. The ‘best
use before' date is printed on the label. In agueous solutions, D-Panthenol is markedly more
stable than the salts of pantothenic acid, in particular at a pH of 3 to 6.

Uses
For pharmaceutical drops and syrups.
For various cosmetic formulations.

This product is not intended for use in the manufacture of sterile drug products. The purchaser
assumes all responsibility for additional processing, testing, labelling and registration required
for such use.

Compendial compliance

D-Panthencl meets all requirements of the USP, FCC and Ph. Eur. when tested according to
these compendia.

© DSM Nutritional Products Ltd. 2017

PDS 04 1385 2 Version 09 D-Panthenot 2017-04-26

pds0413852_09.docx Replaces Version 08; 2015-06-15
Page 2 of 4



Distributed for Comment Only -- Do Not Cite or Quote

DSM

BRIGHT SCIENCE. BRIGHTER LIVING,

Product Information
Product Data Sheet

D-Panthenol

Safety

This product is safe for the intended use. Avoid ingestion or direct contact by applying suitable
protective measures and personal hygiene.

For full safety information and necessary precautions, please refer to the respective DSM
Material Safety Data Sheet.

Legal notice

The information given in this publication is based on our current knowledge and experience, and
may be used at your discretion and risk. It does not relieve you from carrying out your own
precautions and tests. We do not assume any liability in connection with your product or its use.
You must comply with all applicable laws and regulations, and observe all third party rights.

& DSM Nutritional Products Ltd. 2017

PDS 04 1385 2 Version 09 D-Panthenol 2017-04-26

pds0413852_09.docx Replaces Version 08: 2015-06-15
Page 3 of 4
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Product Information
Product Data Sheet

D-Panthenol

Additional information

/DSM

BRIGHT SCIENCE, BRIGHTER LIVING.

To find aut more about our ingredients, please contact your nearest DSM Nutritional Products

office.

DSM Nutritional Products Ltd
Product Management
Building 241

PO Box 2676

CH-4002 Basel

Switzerland

Tel.: +41 (0) 61 815 BB99
Internet www.dsmnutritionalpreducts.com

DSM Nutritional Products LLC
45 Waterview Boulevard
Parsippany, NJ 07054-1298

Tetl.: +1 {800) 526 (1189 {(Human Nutrition, Personal Care)
Tet.: +1 (800) 451-8325 {Animal Nutrition)

Internet www .unlimitednutrition-na.dsm.com

DSM Nutritional Products Europe Ltd.
PQ Box 2676

CH-4002 Basel

Switzerland

Tel.: +41 {0) 61 8157777
Internet www . uplimitednutrition-eu.dsm.com

DSM Singapore Industrial Pte Ltd.

trading as DSM Nutritional Products Asia Pacific
30 Pasir Panjang Road #13-31

Mapletree Business City

Singapare 117440

Tel,: + (65) 66326500
Internet www . dsmnutritionalproducts.com

DSM Nutritional Preducts China
No. 476, Li Bing Road
Zhangjiang High-Tech Park
Pudong Area, Shanghai 201203
P.R. of China

Tel.: + 86 (0)21 6141 8188
Internet www . dsmnutritionalproducts.cn

DSM Produtos Nutricionais Brasil 5.A.

Avenida Engenheiro Billings, n® 1729 - Prédio 31
Sala A

CEP:05321-010

Sao Paulo - 5P

Brasil

Tel.: + 55 (11) 3760-6300
Internet www.dsmnutritional products.com

£ DSM Nutritional Products Ltd. 2017
PDS 04 1385 2 Version 09 D-Panthenol
pds0413852_09.docx

2017-04-26
Replaces Version 08: 2015-06-15

Page 4of 4
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DSM

BRIGHT SCIENCE, BRIGHTER LIVING.

Product Information

DL Panthenol 50 L

Manufacturing Principle

RS Pantolactone (DL Lactone) is added to aminopropanol at elevated temperature.
After the reaction the product is diluted with an aqueous 1.5% citric acid solution to
give DL panthenol 50 L, which is filtered and then filled into containers.

This document is generated electronically and valid without signature.

Disclaimer: The information contained herein is to the best of our knowledge accurate. However, we refuse any liability for the
application and use of further processed material containing our product, Solely the producer of the final product has to assume
fult responsibility according to the relevant local regulations. The content of this document is subject to change without further
notice unless otherwise agreed in writing. Please consult your local representative or ene of DSM's websites at

https: ! /webshop.dsm.com for the latest version of this document or the latest information.

DSM Nutritional Products Ltd. Product Code: 04 8074 6

Version 02 2011-06-14
Global Quality Management OPS/QM Replaces version 01: 2008-02-26
P.0.Box 2676, CH-4002 Basel, Switzerland Ref: KCI/FC

Thu May 04 11:37:19 CEST 2017 Page 1af 1
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Product Information
Product Data Sheet

DL-Panthenol 50 L

Description

'DSM

BRIGHT SCIENCE. BRIGHTER LIVING.

DL-Panthenol 50 L is a practically odourless, clear liquid. It contains a minimum of 30 % (R,S)-

panthenol in water stabilized with citric acid.

Product identification
Product code: 04 8074 6

Chemical names: (R,S)-2,4-dihydroxy-N-(3-hydroxypropyl)-3,3-dimethylbutanamide; (R,S)-a,y-
dihydroxy-N-(3-hydroxypropyl)-B, B-dimethylbutyramide

Synonyms: (R,S)-panthenol; DL-panthenol; DL-pantothenyl alcohol; racemic pantothenyl

alcohol; pantothenol; provitamin Bs

CAS No.: 16485-10-2

EINECS No.: 240-540-6

INCI name: Panthenol
Empirical formula: CoH:sNO,4
Molecular mass: 205.25 g/mol

Specifications

Appearance;

Colour:

pH:

Sulphated ash {residue on ignition):
Heavy metals:

DL-Lactone:

Aminopropanol:

Assay:

Residual Solvents:

Microbiology:

Total Aerobic Microbial Count
Total Combined Yeasts/Moulds
Escherichia coli
Staphylococcus aureus
Pseudomonas aeruginosa
Candida albicans

OH

0O

clear, liquid

colourless to slightly vellow
5.5-7.0

not more than 0.5 %

nat more than 10 ppm

not more than 2,0 %

not more than 1.0 %

min. 53 %
Dichloromethane: max. 50 ppm
Methanol: max. 500 ppm

max. 100 CFU/g or ml
max. 100 CFU/g or ml
negative in 1 g ar ml
negative in 1 g or ml
negative in 1 g or ml
negative in 1 g or ml

© DSM Nutritional Products Ltd. 2017
PDS 04 8074 6 Version 08 DL-Panthenol S0 L
pds0480746_08.docx

2017-04-26
Replaces Version 07: 2012-12-11

Page 1 of 3

Thu May 04 11:36:20 CEST 2017
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'DSM

BRIGHT SCIENCE. BRIGHTER LIVING.

Product Information
Product Data Sheet

DL-Panthenol 50 L

Solubility

DL-Panthenol 50 L is freely miscible in water and miscible in ethanol, propylene glycol and
glycerine, but does not mix with fats or oils.

Stability and storage

The product may be stored for 24 months from the date of manufacture in the unopened
original container and at a temperature below 25 *C. The ‘best use before’ date is printed on
the label.

During manufacturing DL-Panthenol 50 L is stable at temperatures of up to 70 *C. Prolonged
heat should be avoided.

Uses

For various cosmetic farmulations.

Safety

This product is safe for the intended use. Avoid ingestion or direct contact by applying suitable
protective measures and personal hygiene.

Legal notice

The information given in this publication is based on our current knowledge and experience, and
may be used at your discretion and risk. It does not relieve you from carrying out your own
precautions and tests. We do not assume any liability in connection with your product or its use.
You must comply with all applicable laws and regulations, and observe all third party rights.

© DSM Nutritional Products Ltd. 2017

PDS 04 B074 6 Version 08 DL-Panthenol 50 L 2017-04-26

pds0480746_08.docx Reptaces Version 07: 2012-12-11
Page 2 of 3
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Product Information
Product Data Sheet

DL-Panthenol 50 L

Additional information

BRIGHT SCIENCE. BRIGHTER LIVING.

To find out more about our ingredients, please contact your nearest DSM Nutritional Products

office.

DSM Nutritionat Products Ltd
Preduct Management
Building 241

PO Box 2676

CH-4002 Basel

Switzerland

Tel.: #41 (0) 61 815 8899
Internet www.dsmnutritionalproducts.com

DSM Nutritional Produets LLC
45 Waterview Boulevard
Parsippany, NJ 07054-1298

Tel.: +1 (B00) 526 0189 {Human Nutrition, Personal Care)
Tel.: +1 (B00) 451-8325 (Animal Nutrition)
Internet www.unlimitednutrition-n

DSM Nutritional Products Europe Ltd.
PC Box 2676

CH-4002 Basel

Switzerland

Tel.: +41 (0) 61 8157777
Internet www. unlimitednutrition-eu.dsm.com

DSM Singapore Industrial Pte Ltd.

trading as DSM Nutritfonal Products Asla Pacific
30 Pasir Panjang Road #13-31

Mapletree Business City

Singapore 117440

Tel,: + {65) 66326500
Internet www. dsmoutriticnalproducts.com

DSM Nutritional Products China
No. 476, Li Bing Road
Zhangjiang High-Tech Park
Pudong Area, Shanghai 201203
P.R. of China

Tel.: + 86 {0)21 6141 8188
Internet www.dsmnulritionalpr

D5M Pradutos Nutricionais Brasil 5. A.

Avenida Engenheiro Billings, n® 1729 - Prédio 31
Sala A

CEP:05321-010

Sao Paule - SP

Brasil

Tel.: + 55 (11} 3760-6300
Internet www.dsmnutritionatproducts.com

© DSM Nutritional Products Lid. 2017
PDS 04 8074 6 Version 08 DL-Panthenol 50 L
pds0480746_08.docx

2017-04-26
Replaces Version 07: 2012-12-11

Page 3 of 3




Distributed for Comment Only -- Do Not Cite or Quote

DSM

BRIGHT SCIENCE. BRIGHTER LIVING.

Product Information

Ethyl Panthenol

Manufacturing Principle

0, ,NH—CHy;—CH,—CHy;—O—CHy—CH,

&

CH; OH ¢
H,C H 4 HN—CH;—CH;—CH,—O—CH,—CH, ——s H™{™70H
HyC—C—CH,
0o~ o
CH,—OH
MW; 130.2 MW: 103.2 MW: 2333
Pantolactone 3-Ethoxy-1-propanamine Ethyl Panthenol

Ethyl Panthenol is prepared synthetically by condensation of a suitable mixture of D- and
DL-pantolactone with 3-Ethoxy-1-propanamine. The product contains a ratio of -62.5% D-
ethyl panthenol and -37.5% L-ethyl panthenol, which is finally filled into containers.

This document is generated electronically and valid without signature.

Disclaimer: The information contained hereln is to the best of our knowledge accurate. However, we refuse any liability for the
application and use of further processed material containing our product. Solely the producer of the final product has to assume
full responsibility according to the relevant local regulations. The content of this decument is subject to change without further
notice unless otherwise agreed in writing. Please consult your local representative or one of DSM's websites at
https://webshop.dsm.com for the latest version of this document or the latest information.

DSM Nutritional Products Ltd. Product Code: 04 8357 5

Version 02: 2011-06-14
Global Quality Management OPS/QM Replaces version 01: 2008-05-26
P.0.Box 2676, CH-4002 Basel, Switzerland Ref: KCI/FC

Thu May 04 11:32:40 CEST 2017 Page 1 of 1
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DSM

BRIGHT SCIENCE. BRIGHTER LIVING.

£

Product Information
Product Data Sheet

Ethyl Panthenol

Description

Ethyl Panthenol is a colourless to slightly yellow, clear, viscous liquid which may crystallize on
storage. There is a slight excess of the (R)- over the (5)- isomer.

Product identification
Product code: 04 8357 5

Chemical names: (R)- and {5)-N-(3-ethoxypropyl)-2,4-dihydroxy-3,3-dimethyl-butyramide; (R)-
and (5)-1-(3-ethoxy-propylamino)-2,4-dihydroxy-3,3-dimethyl-butane-1-one; (1,3-dihydroxy-2,2-
dimethylbutyryl)-(3-ethoxypropyl)amine

Synonyms: (R)- and (5)-ethyl panthenol; D- and L-ethyl panthenol; D- and L-panthenyl ethyl

ether

CAS No.: 667-83-4 [(R)], 667-84-5 [(RS)]

EINECS No.: 211-569-1 [(R)]

INCI name; Panthenyl Ethyl Ether
Empirical formula: Ci;H2NO4
Molecular mass: 233.31 g/mol

Specifications
Appearance:

pH (10% in water):

Identity:

Refractive index (589 nm, 20 “C):
Water:

Sulphated ash (residue on ignition):

Heavy metals:
3-Ethoxypropylamine:
Assay:

Residual Solvents:

OH

HO/%\",N\/\/O\/

0]

clear, colourless to slightly yellow viscous
liquid

9.0-11.0

corresponds

1.473 - 1.477

not more than 0.5 %

not more than 0.1 %

not mere than 10 ppm

not more than 1.0 %

98.0 - 101.0 % (on dried material)
Dichloromethane: max. 50 ppm
Methanol: max. 500 ppm
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Product Information
Product Data Sheet

Ethyl Panthenol

Microbiology:
+ Total Aerobic Microbial Count max. 100 CFU/g or ml
¢ Total Combined Yeasts/Moulds max. 100 CFU/g or ml
¢ Escherichia coli negative in 1 g or ml
e Staphylococcus aureus negative in 1 g or ml
* Pseudomonas aeruginosa negative in 1 g or ml
¢ Candida albicans negative in 1 g or ml

Solubility

Ethyl Panthenol is miscible with water, alcohol, propylene glycol, glycerine and corn oil, but
does not mix with fats or mineral oils.

Stability and storage

Ethyl Panthenol is fairly stable to air, light and heat. It is slightly hygroscopic. Aqueous solutions
are stable in the pH range of 5.5 to 7.0. Hydrolysis can occur at an increasing rate in the
presence of strong acids or alkalis. The product can be stored for 36 months from the date of
manufacture in the unopened original container and at a temperature below 25 “C. The ‘best
use before’ date is printed on the label. If the product is found to be solid, warm the container
until the contents become liquid.

Uses
For cosmetic skin and hair care formulations. Avoid temperatures above 70 °C.

Safety

This product is safe for the intended use. Avoid ingestion or direct contact by applying suitable
protective measures and personal hygiene.

For full safety information and necessary precautions, please refer to the respective DSM
Material Safety Data Sheet,

l.egal notice

The information given in this publication is based on our current knowledge and experience, and
may be used at your discretion and risk. It does not relieve you from carrying out your own
precautions and tests. We do not assume any liability in connection with your product or its use.
You must comply with all applicable laws and regulations, and observe all third party rights.

© DSM Nutritional Products Ltd. 2017

PDS 04 8357 5 Version 10 Ethyl Panthenol 2017-04-26

pds0483575_10.docx Replaces Version 09: 2015-06-15
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Product Information
Product Data Sheet

Ethyl Panthenol

Additional information

/DSM

BRIGHT SCIENCE. BRIGHTER LIVING.

To find out more about our ingredients, please contact your nearest DSM Nutritional Products

office.

DSM Nutritional Products Ltd
Product Management
Building 241

PO Box 2676

CH-4002 Basel

Switzerland

Tel,: +41 (0) 61 815 8899
Internet www.dsmoutritionalproducts.com

DSM Nutritional Products LLC
45 Waterview Boulevard
Parsippany, NJ 07054-1298

Tel.: +1 (800) 526 0189 (Human Nutrition, Personal Care)
Tel,: «1 (B00) 451-B325 {Animal Nutrition)
Internet www.unlimitednutdtion-na.dsm.com

DSM Nutritional Products Europe Ltd.
PO Box 2676

CH-4002 Basel

Switzerland

Tel.: +41(0) 61 815 7777
Internet www.unlimitednutrition-eu.dsm.com

DSM Singapore Industrial Pte Ltd.

trading as DSM Nutritional Products Asia Pacific
30 Pasir Panjang Road #13-31

Mapletree Business City

Singapore 117440

Tel,: + (65) 66326500
Internet www.dsmnutritionalproducts.com

DSM Nutritional Products China
No. 476, Li Bing Road
Zhangjiang High-Tech Park
Pudong Area, Shanghai 201203
P.R. of China

Tel.: + 86 (0)21 6141 8188
Internet www.dsmnutritionalproducts.cn

DSM Produtos Nutricionafs Brasil 5.A.

Avenida Engenheiro Billings, n® 1729 - Prédio 31
Sala A

CEP:05321-010

Sdo Paulo - SP

Brasil

Tel,: + 55 (11) 3760-6300
Internet www.dsmnutritionalproducts.com

© OSM Nutritional Products Ltd, 2017
PDS 04 8357 5 Version 10 Ethyl Panthenol
pds0483575_10.docx

2017-04-26
Replaces Version 09: 2015-06-15
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Personal Care @@ Products Council

Committed lo Safety,
Quality & Innovation

Memorandum

TO: Lillian Gill, D.P.A.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Beth A. Jonas, Ph.D.
Industry Liaison to the CIR Expert Panel %%\W
DATE: May 18, 2017

SUBJECT: Panthenol and Panthenyl Ethyl Ether
North Cliff Consultants, Inc. 1993. Human sensitization test: Moisturizer with 3% Panthenol.
North Cliff Consultants, Inc. 1993. Human sensitization test: Moisturizer with 6% Panthenol.

International Research and Development Corporation. 1989. 28-Day subchronic percutaneous
toxicity: Leave-on hair conditioner with 0.125% Panthenyl Ethyl Ether.

1620 L Street, N.W., Suite 1200 | Washington, D.C. 20036 | 202.331.1770| 202.331.1969 {fax) | www.personalcarecouncil.org
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HMAN SENSITIZATION TEST

Morstorizer Wika 32 % Pawm Freno |

NORTH CLIFF CENSULTANTS, INC.
4964 GLENWAY AVENUE
CINCINNATY , CHIO 45238




Distributed for Comment Only -- Do Not Cite or Quote

i

s cLise sty [
HE¥N SENSITIZATION TEST

PRRPOSE: To determine {f a test substancea wili produce evidence
suggestive of a avlayed hypersensitiviiy response under the
axposure conditions of this test,

INVEST ICATCR : Oon E. McOsker, Ph.D.

CNSULTING DEFUATQEOCIST: Charles L. Heaton, M.D.

TEST SUPERVISOR: Darlene Ingle

TEST SORER(S): Darlene Iogle

TEST CRGANIZATION{S): St. Joseph School
Celd Springs, Kentucky

DATES ¢ Induction: October 26 - November 20, 19%2
Challenge: November 30 - December &, 1992

MMBER OF PANELISTS CDWPLETING THE STUDW: 106
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ﬂ SENSITIZATION sm:nr- 1.

FROTOCDL, MODIFICATICZS: None

TEST MATERIAL INTORMATION:

Sample Code: 3
sponsor Code: (D [Moisturizer with 3% panthenol]
Color: Translucent

Physlcal Form:  Gel
Conceniration Tested: Neat: “as is"
Vehlele: H/A
Mmount Piaced on Patch Pad: 0.2 ml

Sample Preparation: N/A
TION 2
Subject
Nunber, Conpents
8 Panelist wore fifth inductlon patch for 72 hours.

42 Movad eighth Induction patch due to tape reactiocn.
34 Ponellst wore ninth induction patch for 29 hours.
&6 Panelist wore second induction pateh for 30 hours.
75 #oved seventh induction patch due to tepe reaction.
a6 Moved ninth induction patch due to tape reactiom,
162 Panelist was patched throughout Induction and chalienge -

should have been dropped after second absence on 11/9/92,

ko e
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Protoca! Devlations: Nene

Patch Method Used: A 2" to 2.5" wide strip of Blenderm Surgicat Tape
approximately 7° long to which four 7/8" diameter Webrll
nonwoven cotton discs are afflxed along the iongitudinal center
line, approximately 3/4"” apart.

Method of Marking Patch Appiication Sites: A dot of gentlan violet Is
applied to the Blenderm strip on efther side of the flrst
Webri? disc at the midline of the disc. A third dot is placed
below the center of the bottom dise. The gentlan vislet
transfers to the skin of the subject.

JTESY MATERIAL, OISPOSITION:
Test Material Amount Amount Amount
Identjfication Received _Used Returped
[Moisturizer with 3% panthenol | 1163.0¢ 363, % 799.5¢

Date Received: Ociober 26, 1992

arasias: |For moisturizer with 3% panthenol |

Of the one hundred six subjerts camplating the study, none axhibited a response to the

testmaterial, [ during the chailenge period of the study. Mild erythema was
aobserved only once during the induction period.

No evidence of hypersensitivity due to the test material, [ s cdserved
under the conditlons of the test.

NORTH CLIFF CONSLILTANTS, INC,

Don E. Mcsker, Fh.D. te

Investigator
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AFPENDIX 11
TEST MUMBER :

PANELJST

MEER s A REASSN Bxcusen

| L Foo39 16 - ANT1-INFLAMATORY DRLIG
| in F 23 02 -- ECZBMA

xc F ol 0t ~- PSORIASIS

> M 68 12 -- CANCER TREATMENT

- Foow I8 -~ ALLERGY INTECTICNS

xF F s 02 - EczBMA
| o F & 2% ~- M.D. AT PRESENT

”' Fow I8 -~ ALLERGY INJECTIONS

x1 P 02 - Ecomu

o F 2% 02 -- ECZBA

X F 29 02 -~ BezEems

X F 28 02 -- ECZBWM

" B 19 == KNOWN PRECNANCY/LACTATING

b M . ] 02 -~ ECZEMA

o LI L 16 ~- ANTI-INFLAMATCRY CRIG

-
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APPDIR 100, page )
SUNRARY OF DESRATGLOGIC RISICAT AT SUBJECT
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AFPENDIX 1V
auﬂﬂﬁ%umwnﬁﬁimqmmm
TEST NO,
AGE ALLERGY HISYORY
69 ANT)-PERSPIRANTS /DECOORMNTS
&3 FEDICINES
69 MEDICINES
A MEDICINES
3 COSMETICS/PERPLMES; PERSCNAL CLEANSING PRODUCTS;
SKIN CREAMS LOTICNS
28 MEDICINES
36 MEDICINES
35 YEDICINES
k3 ANTI-PERSP IRANTS /DEQIXRANTS
66 MEDICIMNES
27 MNEDICINES
¥ ING PRODUCTS
36 STINGS
36 HDINE
35 MEDICINES
2 CATS; MOLD; RAGREED; DUST
40 SXIN CREAMS/LOTIONS
39 DETERCENTS /0L EANING FROCLICTS ; COSMET 1CS/FERANES;
PERSONAL CLEANSING PROTLICTS; MEDICINES
72 MEDICINES
18 COSETICS/PERFLMES
3 MEDICINES
33 DETERCENTS /CLEANING PRODUCTS
65 GSHET ICS/PERFUMES ; SKIN CREWS /LOX TONS ; MEDICINES ;
TOILET PAPER
28 MEDICINES;
L4 ANTI-PERSPIRANTS /DECDORANTS
39 MEDICINES
¥ MEDICINES
< COSETICS/PERRAMES; MEDICINES; MOLD; E3ST
23 MEDICINES

41

COSVMETICS/PERFLVES
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PRARTICIFARTS: Be in the ¢, Joasph 8chool 0ld Cafeteris betwesn 10:30 8.m. and 12:00 Pat oo the

CIRC g days. MAKE-UP day Hovember 20, SORRED day,
L] m?ﬁg No Behool: no visit.

OCTOBER 1992 BOVEMBER/DECEMEER 1992

Bl M. T _# I _#__8 _L.JI_T"TF-.L

4 5
112
le 19
5 &

he

2 3 1X3@s@7

6 7?2 8 9 1p a®10®12 4

&
13 14 15 16 37 15@11@1921

W 21 22 23 24 22 23 24 25 25 27 28

7 8 23 @ 2 29@1@3@5

ATIENDANCE: xmmmggmmmmzsmmm 18 MWMMW

PAYMENT:

thl;iasdt”tdaymmm, 1992, mmmmm. INSCEMERR 2
AND 4,

You MUBT meet the attendance REQUIREMENTS for YOU and the CROBAYZATION to be paid,
Payment toirﬁiﬁdmlswillbemd:mmmri. lﬂmmcmpletethttwtm
will recaive $25,00. when 200 or more panelists conplete the study, the ORGANIZA-
TION will receive 825,00 for each papelist campleting. When fewsr then 100
unall caplete the study, the ORGANIZEATION will receive £20.00 tor each melist
m [

mmmmz&mu&y}mmmm. After removal, xinse
sldnmderpatuhtu:m:m:i:ﬂ::;mﬂrial 5 ! Do

. BATHING /SRR ING : While wsaring the patch, Dmt_um!m Do ot immerse
your am in water, Water np!uhadmthemteh&mhqhthmg/ i

¥ COTHING:

'§

locaen it, bt Please vash the patch agn with care so that the patch reming secure
for 24 hours, =

Rear clothing which wil enable w to place a ntuhmﬂnmmtoftham

If you ne=d to cumtact ws for any reasog, use tie following muvbers:
North Cliff Consultants, ne.,(513)25301150

: and Weekends, {513)961-55313
Organization Contact: Keren Clayk: 44)-444]

Janice Dutle: 781-483%
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Sceriag Scale and Definttion of Symbsls Uscll in Recording Daty

ERYTHEMA SCALE: This scale Is used only for grading dogree of erythema (redoess). .A
wmmummmﬁuﬂumum -

0 No vis¥:is uyythema

1 Mildetythema (faint piok to definkie piuk)
2 Modevais erytheras (deficiic redoess)

3 Sever erythems (very itemse rednem)

DESIGNATIONS FOR ELEVATED RESPONS
= TIoNS ES: Edema, papules, vesicles, end bullas, I presest,

E  Edemn. definite swelling |
P Papoles - miny emall,red, sold elevationn: suface of eaction s gremulat fectiog

v Vm-MMWWManMM
visihe (blister-like). V%mmmmumhm. ke g

B Bullse - vesicies with o dlameter > 0.5 cny; vesicles may coalesce 1o form obe or e

»

fow Juge bilsters thut £ the patch sice,
OTHER RESPONSE CHARACTERISTICS
S Spresdiog - evidence of the rescion beyoed the jochude obvious
signs of leakage of test material awny from mﬂm(m“

W Weeping - evidence of reiesse of finid from a vesicolar o¢ bolious reaction

Roig: U Wbe preseoes of edeas, pepule, vesicics, #peading Seprad Gusttionshis ko the grader’s
Mhhﬂp)&ﬂktﬂﬂqh‘l;ﬂﬁm.mmﬂu:rhhﬂ
tecneds, Odber atwervaions e glazing, jecting, Sewaring, bym/hypespigmentation, cic. Dy bo dxmaned
w:mmsbwm Bqdhﬂvw:zwuqdm
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A mmnmmm

X Wmmmwmmm residual reaction.
A2 ehallenge, 35 Tduhuhmwunﬂ::bd.
.- 1

(Mot Mhhmﬂhﬂmbgﬁhﬁkuﬂhimm-r'

regidutll sencting.}
L Pach lost (came off) during first iwelve homrs
(*)  Subject shaem
N9G  No Nistk Grade. Subject wore nine
e mmunmm!ﬂ

CRITERIA FOR MOVING AN INDUCTION PATCH TO A '

e AL e ey
secessiiatos relocstion. A patch nomaajly is not

erythema grade ks <2 with or withowt s E ¥ designation. mmnmu

ulymmﬁMmmmwlsmumfmgwm
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site and 118 to the first pooring of the altermate site; 124 and 128 are the
gecord acoringa of these sites, Subjects not mesting attendance aml/or patch
spplioation requirements are referenced by the word "Uropped”, Table I alsu
showe the totail mumber of subjects who began the teat, the total mmber dropped,
and the total cospleting the test.

Totals of scores (Table YI) represent only the patched mites, not the raskdual
scores. Residual scores are mot included in Table II. Grand totals for each
ecore ore indicated wader “Total® in the extrene right. hand colum,
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APFENDIX YIT1

REASONS FOR FAMURE 10 (TMPLETE TEST

rssrmnm:-

SUBIECT
MABER -OATE REASON
16 11/30/92  Schedule conflict
(] 11/13/92  Father hospltatlzed
102 12/4/92 Schedule conilict
106 10/30/92 Didn't Ii%e wearing the patches.

i 109 117§1/92  Schedule conflict

13.
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HAMAN SENSITIZATICH TEST

[Moisturizer with 6% panthenol |

NORIH CLIFF OONSULTANTS, inC,
4964 GLENWAY AVENUE
CINCINNATI, CHIO 45228
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HUMAN SENSETIZATION TEST

PURPDSE: wo determipe if a test substamce wall produce avadence
suggestive of a delayed hypersensitivity respanse under the
exposure canmtions of this test.

1NVESTIGAIOR Don E. Mceosker, Fh.D.

CONSULTING OMMMRTOLOGLST: Chaties L. Meaton. M.D.

R

TEST SUFERVIEOR? potty Amanm
TEST SOCRER(S): berty Amann
TENT OROBNIZATION(S): <Campbell Coamty High School
alexandria, Hentucky
DATES! Induction: Getcber 26 - Novenber 20, lyyz
Chalienge: November 30 - December 5, 19y2 H

MUMBER OF PANELILTS CDMELETING THE S1UIN: 99
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PROTOCTA, MINIVICATION: There vere o aodifications pertaining to IR

|Moisturizer with 6% panthenoll

TEST MATEZIAL INFCGRMATION:

Sponsor Code: Moisturizer with 6% panthenol |

Phyeical Foram: Gal

Concentraticn Tested: HNeat; "as is"
Vebicle: N/A

Amoumt Placed on Patch Pad: 0.2 ml
Sample Prepazation: N/A

SUBJECT IO, H
Sub ject
thuber Comreents
23 Ninth induction patch moved due to tape resction.
a2 Bighth induction patch woved due to tape reaction.
&4 Panelist left eighth induction paich on for 48 bmars.

82 Paneliat wore fourth indietion patch for 32 bours.
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ADDITIONAL STULY (NPORGEION:

Protecol Deviations: HNene

v a1tvh Method Used: A 2" to 2.5" wide strip of Biendesm Burgical Tape
approrimately 7" laog to which four 7/8" diameter webril
nanuover: cottan discs are affized along the longitwdinal
center line, approwimately /4" apart.

Method of Markiny Patch Applicatiom Sitas: A dot of gentian viplet is
appiied to the Blenderm strip en either side of the Webyry
dise at the mudiine of the diss. A thard dot is places below
the center of zhe bottom dise. The gentian viglet transfers
te the sitio of the sudject.

TEST MATERIAL DISEOSITION:

Test Material Centainsr Amount Ammmt Ampunt

- : ] Rat
Moisturizer with 6% panthenol |:—-- Regeaved sed. Returned
\ 1 1059.0g 37,69 691.4g

Date Peceived: October 23, luyp

CMSLBLANE: for Moisturizer with 6% panthenol |

Of the ninety-nine subjects carpleting the study, only ane responged te the test
znaterial,h during challenge. Bub)ect No. 9 ewhibited mld erythama on poth
m1tes at the Yo-hour seering. This response appears to be irritant in nature. Mild
erythem was seldamly obhserved during the :nductien period.

Ho evidence of induced hypersensitivity due to the test maceriai. [N =s
observed under the conditicns of the test.

NORTH CLIPE CONSULTANTS, INC.

L Dos 2P _1f7/95

Don E. MoOskey, Fh.D. te
Investigater
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APPENOIX 11

REPCRT OF EXCUSED PANELIST AND REAKNS

TEST NNVBER:
PANEL ST
NMBER  BEX AGE REASON EXCQUSED
XA M i8 18 -~ ALLERGY INTECTIONS
B F ] 22 -~ OTHER DISQUALIFYING MEDICATION
XC P 29 19 -- KNCAN PRECNANCY /LACTATING
0 F 37 @4 -- OTHER ACTIVE DERMATITIS
XE F 43 16 ~= ANT)~INFLAMWATORY DRUG
X M 42 03 -~ SKIN CANCER
XG F 48 01 -- PSCRIASIS
M F 45 18 -- ALLERGY INJECTIONS
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AFFENOLIX 11T
SUMARY OF DERMATOLOGIC HISTORY BY SUBJECT

TEST NVBER
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APFENDIX 1V

M\'G’Aumu“mamm
TEST NO.

SUBJECT
MMBER SEX &8 ALLERGY HISTORY
2 M 5 GVER THE CILINTER MEDICATION - SEASONAL
s P sl COSMET 1CS/PERFLMES
2 F 2% MEDICINES
23 F kv COSVETICS/PERANES; PERSONAL CLEANSING PRODUCTS;
SKIN CREAMS/LOTIONS; MEDICINGS
32 E 46 PERSONAL CLEANSING PRODLCTS
39 F 52 MEDICINES
50 F 53 MEDICINES ; DUST; MOLD; MAPLE TREES; FEATHERS wooL;
CIGARETTE SMOXE
33 F 30 DETERGENTS /CLEANITNG PRODUCTS ; COMETICS/PERRMES
PERSGNAL CLEANSING PRIDUCTS . SKIY (REMAS/LOTIONS ;
ANT! - PERSPIRANTS /DECDORANTS
56 F 4 NICKEL N EARRINGS
62 F 18 METALLICS - NIOEL
&7 M 50 PERSONAL CLEANSING PROILCTS
68 T} 48 ANTI-PERSPIRANTS /OEORANTS
59 P 63 OOSMET [CS/PERFIMES; SKIN CREAMS/LOTIONS
73 M Y8 MEDICINES
p I F 47 COSMETICS/PERAUIMES; PERSONAL QLEANSING PROELKCTS 3
ANT $-PERSPIRANTS /DECDCRANT S
75 M i . COSVETICS/PERAMES; MEDICINES
78 F 6 MDICINES
81 M b2 MEDICINES
82 F &% VITAMIN C
g8 P 45 wOoL
/) F “0 JERELRY
93 F 43 DETERCENTS/CLEANING PRONLCTS § COSMETICS /PERRNES
PERSONAL CLEANSING FRODUCTS: SKIN CREANS /LOT IONS
ANT [ -PERSPIRANTS /DECDIRANTS
% F 47 MEDICINES
97 F 42 MEDICINES
17 F 18 MEDICINES
_ 119 F 18 DETERGENTS AQLEANING PRODRICTS; PERSCIVAL CLEANSING
s PRODUCTS
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APFENDIX V
CALNNBX

e B L s

CANPBELL 0. HIGH SO,
srovt D

d FATCH TEST SOHEURLE

FBRTICIPARTS: Be in the Campbell Co. High dSchool Cafeteria between 7:00 and 9:00 a.m. an the
ﬁlﬂéﬂd‘l}s. MARE-OF day Novexber 20, BQUARED day. X bay - Mo School; no
visit,

OCZORER 1992 HOVEMEER/DECEMBER 1992
K. .T..8 .7 r 8 5 N T W__? & _g_
1 2 3 2 X 3 (D s ® -
4 5 & 7 3 9 10 a@m@u@u
L1213 14 15 16 17 15 {9 17 @ 1 E] 21
27

18 20 22 23 24 22 23 24 25 28 28

19 2
5 @ 2 @ 23 §) = 2 @ 1 @ 3 @ s

ATTERRANCE: mm;muruﬁsaggsrum:nun:nsuumutxnonut2samnnnmnunnJ@ BUT YOU ;3T make up
the missad test day oo NOVEMEER 20, 1992, T0U MUBT ATTERD NOVEMEER 30, DECEMRER 2
AND 4.

FAYMENT:  You MUBT weet the attendance REQUIREMERTS for YOU and the ORGARIZATION to be padd.
Payment ta individuals will be made on Decarber 4. ¥hen you complete the test you
will receive $25.00. Hhen 100 or mre panelista canplete the study, the ORGANEZA-
TIOR i)l veceive £25.00 for each penelist campleting. Wwn fewer than 100
mli:i:.s canplets the study, the ORGANIZATION will recejve £20.00 for each panelist

| FRTCHES: REMOVE 'DfE PATGHES AFTER 24 HOURS (1 day) AND DISCARD THmM. After ramval, rinse
sh.nm:{arntebtommrm:ﬁmmtsrial. PQ NOT WASH OFF THE 8LOE DOTS. [Dp
ot apply ans i ] natch g ti i n

¢ -l : k&Y oL D54 OF el PRRY 1 a-- W 20 o= o Sy WC ek,
Novecber 30, & padch wzll hmliﬂhudnmmmzuﬂammm

| BATIING/ SROWERING: While wearing the patch, keep it as dry as posaible. Do not imeerse

¥ four amm in water. Water pplashed cn the patch during bathing/showaring shesild pot

:anu;‘n.t. bt please sash the patch arm with cara so that the patch remains gscure
oc hours,

?m- Hear clothing which will enable us to place a patch on the upper part of the amm.

- CONTACTS: 1f you need to contact us for any reasan, we the fellowing mmbers:
: Morth Cliff Consultants, Inc. ,{513)251-119%

K Evenings ard Heekends, {513)961-5513

; Ovghnization Oontact: Bendy Chapman:* 635~0216
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Sceriag Scale and Defiaitien of Symbels Used ls Recorsiing Daza

ERYTHEMA SCALE: This scels js msed oaly for grading degree of erythema (redmess). -Amu.m
this scale will be essigned following eveyy spplication of a tat materisl

)] No visthle erythems

1 Mild erythems (frint pink 10 definite pink)

2 Moderate erytheans (definite redncss) ~
3 Severe erythema (very iaiense redoess)

DESIGNATIONS FOR ELEVATED RESPONSES: Edema, papules, vesicles, and bullse, if presest,
are graded g3 indepundess responses,

E  Edema - definhe swelling
P Pupules - many small, sed, solid elevations; socfce of reacion bas graatar fecling

V  Vesicles - small, circumseribed elevations having trapslucent nunfaces so that fipid
visible (bllster-liks). Vesicles are 0o Jurges than 0.5 cm in dismeter, =

B Bullst- vesicles with u Giimeter > 0.5 con; vesicles may coalesce to formcbeare
few large blistzrs that £l the patch slee.

OTHER RESPONSE CHARACTERISTICS
S Spreadiog - evidence of the reaction beyond the pad arvs (docs pot inclnde cbvicus
signs of leakage of tesl material awsy from pad).
W Weeping - evidence of relesse of Buld from s vesiculst or bullows resctioo

Nowg: If the prescace of exdows, pepulcs, veski, or sprowding beyood the .
immeisav.«smmu:ﬁ,gmwﬁ:Wm mhhﬁuu‘uq'
ety "'w' “'hm;?;mwﬂmm ppfyperpigmenion, . may b dooameried

s sbould be 00wd 1 1be Bewd repon. oy aiare chmerved o a2 ar eeacly ol skjecss,
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 Auschment C (eont's) | , 1.

OTHER RECORDING DESIGNATIONS:
A Marked resction to sdbesive (patch relocais) .

X  Succceding paich st applicd sud succeeding Is for resichal resction,
mmmuwmmmmmpzm

P wuu.muauuhdmhpuhphguwhimm*f

L Pﬂnhba(:n;euﬂ)ththsﬁmmmlnllmn
()  Subjoct sbsent

N9G  No Niath Grade. Subject wore pine induction patchics bt was oot present for
scoring followiag ninth spplication.

CRITERIA FOR MOVING AN INDUCTION PATCH TD A NEW LOCATION: Any ecythema grade
of 2 or grentes with or without s letter E, P, V, or B uecessitates relocstion of the patch. An etythema
grade of | with 8 lester V or B also necessitates relocation. A petch nonmally s mot relocated if (e
erytherna grade is <2 with o withous aa E or P desigaatieen, ¥ more than coe muterial is belng tasind,
anly the patch pad containing the matesial produciog the score warrsating the relpeation is moved,

DOUBLE GRADE: This Is tbe indication on the scoring sheet that fhe patch was moved 108 pew siie.
'l'hefustmbu(mdpnuiblriemnhmem&r&emmmmmmher(-dpmm;
letters) is e grade for the residual reaction a4 the preceeding sits. A resifuat reaction coctinnes to be
scored and recorded aaii? it subsides. A resldual reaction shouid be reporied st eeit once in e final
repost with additional scores reported o the Investigators discretion. Al scores will be made avaifshle
81 the Spansor’s request. . _ )
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The Patch Site Bcoring Scale should
. t be consuited f explans
:f:;gf:ﬂt:m. wlkder "Challenge”, 114 refers to the ﬂ::t mtignﬂ:: original
& e ot?e i‘irst’ tst::ri.ngs of the e.ltfrmte aite; I2A and 12D are the
second scor < these +  Subjects no mseting at
i turdu—:m sadfor patch
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109
11
112
115
118
018
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AFPENDIX VI

REASGNS FOR. FAILLRE T0 OCMPLETE TEST
TEST NaRiR: [

~DATE_ REASCN

11/30/92 Hospitalized - heart probiens
11/6/92 oOut of town
10/30/92 Schedule conflict

11/30/92 Fly

11/§8/92 Cold - absent fram gchoal
10/30/92 Fly

11/18/92 Transportation problem
10/29/92  Schedule contiict

11/6/92 Absent fram schogl
10/30/92 Cold - absent from schoo!
11/4/92  1liness - not test related
10/30/92 11iness - not test related
10/30/92  1llness - not test related
10/30/92  Absent fram gthoo!
10/33/92 [iiness - not test related
11/6/92  1llness - not tast related
H/16/92  Jury duty
11/11/92  Schedule contflet
11/16/92  Schedule conflict

11/16/92 Flu
10/30/92 Flu

13.
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1. SUMMARY: 28-Day Subcbronic Percutanwaus Toxicity

IRDC Study 191-1442
Scudy Iniciasced 2/3{/89
Doaing Initiaced 2/22/89
Dete of Hecropey 3/22/89

was applied dermally to Wew 2ealand thite rabbits
undiluted as ceeeived (LOOX coucencraticon) five deys per
wveek for 28 days st 4 dose volume of 2 mlikg. Souncrol
rebbirs received deioniced water by the same rtoute.
Svmmeries of the methods, rasults eod conclusioos are pre=
santed belaw.

A. EXPERINENTAL DESTGN/METHODS

TEST ARTICLE

Tdontificacion: _ Leave-on hair conditioner with 0.125%
panthenyl ethyl ether

Test Arcicls Solution Asalysis:

100 g sample to Sponser at and of
scudy for homogensity and stabilicy

deterainactions.
CONTROL ARTICLE
Idencificatiaon: Deionized water

TEST SYSTEM/IN-LIFE OBSERVATIONS

Animals: Meu Zewlgnd White rabbita; Mohican
Valley Rabbiiry, Inc., loudowmville,
Chia; spprozimately 3 woaths of age at
study iniciation.

Donage Groups: fumber of Rabbice
Dosage Leve) Male Female
Water Coatrol 5 3

wo: I 5

Randopization Procedure: Computerized random saleerion io a block
desiga based on body wmights.

(PN
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Housiog/Environmancal Couditiges:

Individually housed in stainless steel
¢BEES in & Lemperature, humidity and
light (12=hour lighe/dark eyele) coo- !
tralled room, Focd and water available

ad libitoe.

Diek: Certifiad Rabbit Chow® #5002, ,
Jbgervations: Mortaliey twice daily; derailed obser= i

vactions once daily; dermal ireifariom
scorieg prier rto cach spplicatios.

Measurepents: Body weighcs pretest, wedkly and ac
termioal aecropay. i

CLISICAL PATHOLOGY

Study Peterminacionn: Parformed on all rabbits pretest snd on

day 28.

Remacology: Remoglobin; hematocrit; Leukoeyce
count; erythrocyte coung; mean cor-
puscular volums (NTV), heroglobio
(HCH), bemoglobin comcentearion (Mcae) ;
placelet counr and diffevearial lewko- 1
cyte count.

ANATONTC_PATROLOGY

Terminal Necropey: Parformed on all survivicg rabbitg ce
Harch 22, 1989,

Maccoscopic Bathology: Qo all robbita. Tissues tixed in Eorp-
malin.

Organ Weighes: Ov all rebbits. Absolure gnd relative
(co body weight) weights of liver (wich
galldladder) gud kidoey (2).

Tissuse Provervnd: Lung, heart, aorca (choracic), toague,
traches, asophagns, thyroid/parsthyraid

(2), sulmandibular lymph ocode, ileoce-
goeolic lywph pode, atomach (cardige,

fundic sad pyloric regions), mendibular
sslivsry glacd (2), liver, gallbladder,
duodenun, jejunwus, ilewm, tecum, colon,
rectun, uringry bladder, Yidney (2,

taatis (2), prostata, seminal vesicle

(2), epididymis (2), ovary (2}, uterus, .
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vagioz, adrenal (2), chymus/chymic
region, psoss wuscle (left), splees,
pancreas, boos marrow, skic (creatsd),
braias, thoracolvmbar spingl cond,
sciatic nerve (lefr), pituitary, aye
{2}, grass lesions.

Microscopic Pathology: On all rebbita. Pareffin blocks of all
tissuea frow each group seccioned at
approximately 5 microna und stained
vith bematoxylin aml eosis.

Tissuas Examiced: All presarved cissuejy.
STATISTICS Teroinal tody weights, body weighe

chongas, orgsn weights acd hemacolagi-
cal paraseters changes fram baseline
soalyzed using approprisze ateciscical
procedures.

L
B

(T3
il
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B, DISCUISION AND CONCLOS TON

There vere vo signe of ovart systemis toxicity chat could be
direczly aseribed to the dermal admisiscracion of the tast arcicle.

Biologically significont Findiogs wmre limiced ro rhe skin ac
the epplicatien sire., S5light Co marked crythems, edema, atooia,
deoquanacian and Fisgsurieg wece coced by the ond of cha first week.
Erychana md desquamaction parsisted throughout most of the scudy
period while sll ether irrication ¢leavad by dey 13, Bed raised
sress wera seen in one treated male during duys LY-28. Microscopie
¢ally, thara was crasa ov mild scanthoeis ia all created msles and
oild zcanthovis in all tresced (amalen. 1In addirion, there was
trace chronic Jermaticis in 2/5 malas and crace or mild chromic der-
maticia i 45 females.

All othar sriteria avaluated for trestment effect were coo-
sidered ta be vichin normal liaics.

To tha besc of my kmovwledge. chare wete 2o significant davi-
sticay from the Cood Laborztory Practice Zagulstions which affeccad
the qualicy ar integricy of cthe study. This study was conductad in
¢ouformance with the Gond Laboratoey Practice Regulatioas. Teia
Teport 2ccuracely reflects the caw datas obcained during che parfor-
asnce of the scudy.

_ceull /(=202

Charles B, Mrich, B.3. Bate
8cieneific Divector, Inbalgtign

Toxicology
Study Birageor

“crogence through mssarch

.~
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I1. QUALITY ASSURANGE STATEMEST

Stody Ticle: 28-Day Subchromie Percutsucous Toxicicy

Tesz Article: _

The c¢onduct of this study has bewn subjected to periodic inmpace
cicos. Tha daces of inwpestion and the dates chet findiogn wace
ceported to oumagemenr and the Btudy Diractor are lisced oo the
Following page.

This ceporc has been roviawed by cha Interoational Besaarch and
Develepasst Corporstion Quality Assursnce Dapartmant in decordadce
with Che United 3caces Food and Drug Adminiszrarion Good Labavatory
Practice Regulacicns of Juoe 20, 1979 and as eodified by the Einal
rule effective Ocrober 5, 1987,

Approved By: -4 W {4 :
Margery 4, &, B.8. Dac
Divacter, Quality Assuramce
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Quality Assurance [gepectioma

Dates of feporcs Dates of Regorts
Dates of Inspecticas to Mandgement to Study Direccor
1=-22=-89 2-23-09 2-23-89
2-23-89 3-23-89 1-23-39
2=-18-89 3-24-89 3~14-89
3-20-89 6~29-89 §=-29-89
3+11-89
3-22-8%
3-23-89
4=21-89
4=24~89
4-25-89
8-29-09
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IIX. INTRODUCTION
This etudy wes comducted ia accordance wich cbe scasdard
opersting procedures of the Intercactional Resesrch and Davelopmanr

Corpardtion (IRDC) and the prococol as specified by che Speasor.
Procaduras partisent to this study are desevibed in this repart.
A. OBJECTIVE

To ascess cha tuCaneous and systemic toxicity of a test
substance when ic is repeatedly applied to sbraded skin over o
periad of 28 days,
B. SPECIES SELACTION

Aietorically, the Hew 2saland White cabbit has been ¢he snipal
of chotde due co the large amouct of background informationm om this
specias.
C. JUSTIFICATION FOR ROUTE OF ADNINISTRAILON

The dermal raute ia, historically, sn scceptable means of ewva-—
luating skin izritation smd/or dermal absorprion of che cest article

and is a possibie route of human exposure.
D. DATA RETENTION

Unlens orharwine specified is this report, all raw daca, speci-
mens and raports penerated during the conduct of this study are i
rvetaimed in the Archives of IBDC in Mattawan, Michigan.

—
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Iv. TEST ARTICLE
A. AECEIFT AND DESCRIPTION
Ihe test srcicle uss vacefved from _
ou Februgry 20, 1989 as Eolloup:
bal . _lescription

vhite liguid
{1 contaiver)

TYPE OF TEST 28 DAY PERC. YOoX. 3/717/89
GROS§ wWT, (IHC. LiD, comT,, mn.; 3931.5
*TARE WT. 220 g MET WT, 3I3M1.8 g
$TORACE COMDITIONS AT
ERPIRATION DATE 1/30792
HAZARD RB/A -
D.4.T. |

ATTUAN TO VEEN TEST IS COMPLETED

*CORTAINER, LID, [ABSL
CATTION: THR TOXICITY OF THIS MATSRLAL SAS HOT BHEN

' COMPLETELY EVALUATIED
!

B. STOBAGE CUNDITIONS

The bateh of test arcicle described wae ucilized throughout the
study peviod ant stored under smabient comditions.
C. DBLSPENSATION '

An apprapriste mmovnt of che cest article was dispensed, undi-
luted as racaived, once waekly for three weks facn capped con-
tainers for each day af doelucg. Daicviged water was similerly
dispensed for the comtrol group maimalp.

D. SAMPLING :

Aftar the fizal day of doeing, a siagle 100 gram sample of the
test article vas collected and shipped st room teoperature to the
Spoasor for booogeoeity/scabflity enalyses.

Wadder Ompe | wfeleo

Hark W, Griggs, B.54 Date
Hanagey, Test Naterial Coutrel
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v.

STATISTICS
A, MBETHODS

I. Randowmizatien Proceduce

For esch sex, the pairmanent animsl idencification mmbers god

correaponding bady weights of che snimals designazsd for uge ia cthe
atudy wers eoterad onto & magnetic disk, which was veed as the dats
source for the following ravdomizarign procedura: A compyterized sort
developed a listing in order of ascendiog body weight and biocked into
o blocks of x animels, whete 0 = the mmber of acimala par group and x
® the oumber of groups. Animale in ssch block were thea diszribyced
axsong groups by meena of o computar-ganezated lists af x recdow nume
bari.

2. 8tacistical Aoslysis

Tarmiosl body weighes {dsy 29), body weight chasges, changes

£rom beasgline for hematological parameters, sod organ weights (absoluce
and velagive to bedy weighta) were anslyzed. The Crpacamnt group was
cooparad to the contrel group using a t-¢est for e¢qual variancsl
provided thetr the group variances were oot significsucly diffarest by
an P-tastl. When che P-ceer was significacc, then compariscas with the
control group wera wade uging Wilcoxom®sl rank suw test. All stacisei-
¢al analyses compared the treacmsnt group to the conrral groug, by sex,
ac a 3% two-aided gignificance leval.
B, BRESULTS

The vesults of cha daca melyses ere presencad in che appropriste
ascrions of ehe ceport.
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vi.

IN-LIFZ PEASE
&, HEBTHODS
1. Animal Acquisition and Mainrecance

Fifreen (15) male and 13 femsie Sew Zealand White rabbits
vere received from Mohican Valley Rabbitry, Inc., toudonville, Ghia
on February &, 1989 and vere spproximarely tws months of age at
receipt. The rabbits were observed for evidence of disease and
other physical shmormsliries duricg a 15 day conditioning period.
Each ratbit vas idesrified by » Mooel® metal sar tag bearing the
individual snimal oumber. Ear tags were verified st {aitiacion,
before and after blead collection, while transferriag the simals to
¢lean cages and prior Co nacropay.

The rabbits were individually houged in gtainless sceel
cages in a rewperature (72 + 0.61"F; mean ¢ 5.D.), humidity (4% *
1.02; mean # S5.D.) and light (12 hour light/dack cycle) coatrolled
Toam. Certifiad Rabbir Chow® #3322 (Purimg #ills, Ioe., St. Louis,
Missouri) and weter were avsilable ad libipum,

Analysis of each lot of diet wam pecformed hy the manufac-
turer. The water supply of IRDC is aualyzed quarterly for the pee~
sence of pesticides, heavy metels and coliforms, The resulzs of
theoe analyses are stored is the Archives of IRDC.

2, Animal Seleccion Procedure

Prior to vandomizarion iato study groups, che cabhirs were
bled for control hemstological evaluation, weighed, sexed, clipped
free of hair ac rhe caar site ares and examiced by gualified tect=
nical permonmel for evidence of disease acd other physiecal shsor-
maiicien, iscluding abnormelicies in the shaven test area, After
eliminaring anisa)s bhased on those crireria, 13 uale (2100-2432 g)

i
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into the follawing groups:

group size.
3. Test Article Adminiscration

and 13 female {2122-2764 g) rabbics ware fouod co be acceprable for
study uss. The vabbits were crandomized, as previously dassribed,

Teat Article, Numbay of Rabbite
Bosage Level Hale

Water Contral (Deicnized Wacer) $

100X N 5

Randomizaticn procedure excluded three rabbice/sex due ro

Prior co study initiarioa, che hair was cemaved From che
back of each rabbi:t {an ares Erom shoulder tu rump, approximately 15
cn wide) with en salectric clipper, The hair was clipped as neces-
sary during tha scudy period to preveat the fur from bacomiog matced
vith the cast arcicle and to Cacilitate accurate ohservations,
skin of the cabbicts was sbeaded prior to sach treatment by penetra~
ciag the horay Isyer of the ¢pidermis without causing bleeding using
the blunt end of a scalpel blade. Abradiag procedures were discon=~
tisued in the contzol and test groups from study day 7=9 and i3-28
due to the occucrence of Fissurimg in the tesr group. Abrading was
continued on day 10 votil the Sposor authorizad pzrmsnent discom=
tinuance of the abrading procedurq effective study day 11,

Dosing was icitiaced on Pebruary 22, 1989 end the termioal
oecropsy was gperformed om March 22, 1989, The rabbits were doced
oace daily, Eive days per week Zor four veeks. Iudividual dosas
wert adjuzcaed once yeskly based oo the most currvenmt body weights.

Tha ¢mmerol and cast articles vere zdministered at a
¢oustant dogsge voluma of 2.0 al/kg using & clesn, sppropriste sixe,
plestic eyringe, and a glasa rod was used Lo svenly discributz che
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dose over the test site. EZach doss covared approwimerely 1091 of
the test surface. Followiong administratiom, plastic restramioe
collars (E-Jey Saf-T Shields) vere zpplied. The exposure cime for
each applicarica vas approziuscely 7 boura, aftec which the collare
were vemoved.
4, General Gbeervations
2. Mortalicy
The rabbics vere observed twice daily for mortality.
b. General Appesrance, Behavier and Pharmacotonic Sigoes
The rabbics were observed once daily for pharmacoroxic
signs and ocher findings.
¢, Darmal Lreicacion
Tha rabblics were observed prior ta dosing for dermal
irritation in wccordance with the Spoasor designated scoriog scale
presented in the protocol (ippendix T[).
d. Body Weighrs
Body weights were obtsined and cecorded ame day prior to
atndy imicigtion, weekly duriug the study pacisd apd prior to
necropay.
BE. BRESULTS
t. Morcalicy
A record of mimal fate and disposition ia presented in
Appendix A.
All rabbits survived ta study terminstiom.
2. Geacral Appoarsnce, Behavior smd Pharmacotoxic Signs
Clinical obgervations are supmarired [u Table L. Iadividual
clivical observetione are prmsented in Appendix B.
Wo visible abrormelicies were obggrved in the Warer Control
group asioels during the study period. Oue female treared vith the
1003 concentration of rhe cest article exhibited soft stool spozadi-
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tally deriag the study period with diarchea observed on day 14. Mo
other vigiblie aboprmalities uere obgerved in che test group.
3. Dermal Isritation

Dermal irritatlen is susmariged im Table 2. Individual des-
mal scores are presentqed in Appendix C.

There vevre no signa of dermsl irricaticn obeerved at the
application eites of rabbity from che Water Control group.

Irritstion in the treated groap consisted of 2rythems,
adema, atonia, desquamation and fissuring with geuerally all rab-
bite exhibiting these siguns. MNost of these signs were ioitially
ohserved on day 6 or 7 with erythema present from day 2. Gradaticns
of irritstiom ware generally slight, however, moderate arychema wag
noted during dmys 7-10 and moderata or aarked desquamaricn was
ohsatvved during diys 7-15, Fisauring was exhibited by 4 animals
during daye 63 and a decisioo was wade by The Spemasot to discon~
tince the abrading of Che akia sice effective study day 13, Slight
erytheaa and desquamstion persisced ia several vabbics throughout
tha remaiader of the atudy period while all other irritatisu c¢leared
by day 13. The arychewa ond desquamation cledred by atudy tercina-
ticn, however, ted vaised ereqs vers observed in ome cast group male
duriag days 17-248.

4, 3Body Weights

Body weight gains are summarized iw Table 4. Croup mean
bhody weights are suwasorised in Tabla 3. lndividual body waights are
pregented iv Appeodiz D.

Conzpacasble body weight changes wete ctoted mt all iatervals
becween the Water Conecrol and 100% [l czie zabbics with oo
geatistically signiFicent differences noted; howaver, body welght
changas of the treated females were gecerally 26-31% lawer thas
courrol changes, bur oo statistical significance wma #tbaiced.
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Wo scaciecizal eignificadce in mman body waighcs was
cbaerved between the comcrol end traatment groups.

e
Dice

tleport Writer
Depactment of Report Wriciog

o

Sarionil S .
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YII, CLIKNICAL PATEOLDGY
A, METHODS
Clinical laboratery studies were conducted on all smimals prior
to study iniristicn aad just prior to study terwination (day 28),
Blood sawples wera obtaiond from the cantzal ear artery. Asicals
were sliowved free access fo food aud water prior to collection. The
henatologic pecswecers lisced below ware determined usigg the

ingtrument Ll{wted in accovdmice wich che cefarence cited. .
Summary of Clinical Patholegy Detarminacions
Sample

Hemacalogy Paraeeters Typa  Instrumeot Dsed Reference
Leukocyta Count wE Ortho ELT-52 1
frythrocyte Couot W3  Oscho ELT-5% 1
Hemaglohin wi artho LLT-4# H
Hewatoerit W Ortbho ELT-80 H
HCV, ™CH, HCHC wa Octho ELY-8% t
Platalets "] Ortio ELT~2P 1

Leukacyte Count we Light Microscape 2

B. AESULTS

Hemacological values are summarized in Tabla 5. Iudividual
hemacclogicsl velugn are presanted in Appeadiz 2.

There were 0o test arcicle raiared hamarological cheoges nated
whea che changes Erom baselins ware cospered inm che treated group

ve. conkrol.

Sttt cnuig;El- Ulzéch 3.3 D,a{:: 30'-??

S¢ientific Director, Inhslation
Lo

Toxdcology
Sctudy Directo

il, D.V.4M., A.C.V.P. Diplomate Oste’
Sciwncific Director of Pathology Division

W@ = Unhole 3lgod
NCY & Mpan corpuscular voluma
HCH = Meaqu toepusculac hemoglobia
HCHC = iean corpuscular hemoglobin couesntration

l Differencinl
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vity,

ANATOMIC PATRDLOGY
A, METHODS
1. Macroscopic

All snimals received a cowplere postmorcem axaminarion uoder
the direct quparvisian of a pathologiss., All survivocs were eutha-
nized by intravencus sodium pentobarbical followed by exsanguina=
tiom.

Afcer a thorough externel examinacion, each snimal was
vpened and che contants of the sbdomimal, choracic and crawial cavi-
tieg uece examined both in situ and after remaval and dissectiva.
Al]l macroscopic abmormelities were racorded on the Pathology Record
sheet,

Representacive ssmples of protocol designated organs and
tissues were collected snd placed io phosphare-bu€fered neucral for-
malia whers appropriste. A full complemant of organs sad cisaves
wig ¢ollectad from all animale.

2. Ocgan Weighte

Frotocol designaced organs were trimmed free of far and roo-
neckive tiqsue and weighed. Liver (with gallbladder) sod kidney
vaighte from all sniwals survivieg vacil rhe schaduled cerminal
sacrifice ware recorded along with terminal budy weighte.

3. Microscapic

Bapresentative samples of prococol designaced orgess and
tissuas wvere processed For ¢hea prsparatior and microscopic examina-
tion af hematoxylia- and cosin-scained petaffin sections. A full
cosplement of orgaus and ¢issuee vas prepared for sll gaimals. Ia
addition, sections were prapavad of sil gross lesioms.

A four-etep grading systew of trace, mild, ooderate and
severe was used to defise gradsble leaions for comparison betweea
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dosage groups. A cooplete listing of organ and tissue accousta-
biliecy cam ba fouad iz the Tissuwe lavenctory (Appendix H).

The following list comstitutes the full complement of organs
and tissues:

= Adrenal (2)% - Pituitary

- Aorta {choracic) - Proarate

- 3ons marrow (rib, fifth = Paoas suscle (lefc)
custochondral juncriom) - Bectup

-~ Brain - Salivacy gland, wandibular (2)

~ Cecum = Sciaric nerve (left)

- Colon - Seminal vesicle (2)*

- Duodenuz - 8kig (trestmenc area}

- Esophagus ~ Spinal cord, thoracolumbar

- Ey= = Spleen

- Gallbladder = Stomach (cerdisc, fumdic,

- Heart (3 eectiona) pyloric)

= lleoceeocolic lymph node - Testicle/epididymis (2)=

- llaum - Thymss/thyzsic region

« Jajunum = Thyroid/parachyrnid (2)w

= Kidneg (2) - Tangue

- Liver = Trachea

- lung? (2 sectivas) = Urinary bladder

= Lyoph node, submandibolar - Urevus

- Ovarcy (2)* - Vagiaa

=« Pangreas

3., RESULTS

by Maeroscapic
Hacroscopic pathology daca are susmsrized ia Table 6.
Individual macroscopic findings are presented in Appendix G.
Thare ware oo test article relaced mecroscopic findings
obsarved 4t uecropay in any rabbics on Chis scudy.

SLungs were perfused with fivative intratrachesily ec a pressure of
approximately 40 cm of water.

*For paived orgams, except -the luags, kidueys and uterine horma, tha
left wae taken For histopsthology sud the right saved for paseible
future ezaminacion.
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2. Organ Weights

Abgolute and telative organ weighca ate summarized in Table
7. Individeal orgas weights ave presencad in appendiz F.

There were oo sestisticelly sigaificant or teer arricle
‘ralated orgen weight varlstions ip this study,

3. NMicroscapie

Micromcopic pathology dats are sumparired in Tsble 8.
Todividual microscopic findings are prosented io Appendix G 20d the
Timsue fuveutory is pramented in Appemdix .

Test srticle razlated changes were limited to the skin at the
application site vhers there was CTace or mild scaothosis io § of 5
oalen, nild scanthosis in § of § fomales, trace chrosic dermacicis
io 2 of 5 wales and traca or wmild chronis dermetitis in 4 of $ fe-
pales.

Other cicroscapic findings were typical of coamon spon-
taneous lesiona ic clioically vormsl rabbits of the straio asd age
uded in this scudy.

Tisaues sveilable for aicroscopic axamination vere of sacis-
ficeary quality md quadcity co adequsrely svaluste Enia scudy
according co protocol requicteseacs. BRelevanc in life 2ad necropay
data were available to the study patholegist and wace considersd in
the interpretacion of tha pathology fladings. Al)l rafervescas to
pathology ictarpretaticus io the finel report ece consiscent.

NN Y } m:ff/f*

Bobert G. Gail, D.V.M.,
“cvvnpo ﬁ"m‘
. Scientific Direccoar, Pathology
Division

)
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TABLE 2. Suanary of Darmal Obsarvatigas
Wacer Contsol (Nvaber of Animals Showing Sigua)
: Days
Derozl Sign 1 2 E] [ H [] 7 8 9 1¢ 11 I2 3 [t
Exrythema
Nane 974 10 0 MA HA IO 10 10 10 10 A NA M0 10
Slight A A WA Ha HA
Modarace Na RA HA R NA
Savare HA HA HA B om
Edeaa
flone ¥ o 10 2 10 10 10 10 W0 Na KA L0 10
Slight A HNA %A dA  m
Hodecats N& A M A Ha
Saverse KA RA  HA NA NA
Atonia
Mone B 10 W A N 10 10 W 0 0 HEm MA 10 1lo
Slight ¥a HA WA 48 Ma
Moderste HA HA HNA NA HA
Narked HA A HA ¥ HA
Desquagsticn
done 8 10 1M HAa HA 10 10 t¢ lg 0 wA ¥a 10 10
Slight Na NA M LT 7
Noderste NA NA HA A Ha
Marked NA RA MNA A Na
fissuring
None HA 10 10 HRA WA 0 0 10 W0 10 M Ka 10 o
S5light Ha B KA NA oA
todecate A W N NA HA
Harkad HA ;T 1 B MA
Zachar
Yo HA 10 10 ®¥a ®Ma 10 1D 0 0 L0 HA WA 10 1D
Yes Ha Ha Ha HA NA
Exfocliavion
Ho RA 19 1 AA MA M 10 10 0 10 M X 0 W
Yas Ra KA Ha HA XA
Hupber of
Animalg Ha 19 10 A ®A 10 10 10 10 10 HA NA 10 10

NA - Not applicabdle
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. TABLE 2. Coat, Sumsacry of Oermal Obsecvaciona
Macer Comryol (Sugbar of Animals Showing Sigas)
l Daye
Derwal Sign 15 16 17 148 19 20 21 22 23 2 25 2% 7 18
l Erychema
Noae I 10 10 ¥ NA 10 10 10 10 10 NA HA 0 10
‘ S1ight 44 MA MNA  MA
Modarate ¥a mA HA MNA
Savera HA MA MA HA
l Edema
None 10 10 10 HA HA 10 10 10 0 10 HA NA 19 10
Slight NA A . Ha
' Modgrace Hae HNA s ma
Savere WA da i m
Atonia
Yone 10 10 10 ®A HNa 9 10 10 i0 o HNA N& 10 10
Slight A TY MA MA
MHoderate HA A NA  NA
! Yarkead A NA oA Ma
Desquamacion
. Nove 10 10 10 A HA I 10 10 10 10 A M 10 0
S5light NA  HA fA HA
Moderace NA  HA HA A
I Yarked NA A [/ S 7Y
Fissueing
Hona 10 10 10 MA NA O 10 M 10 L0 M4 W& 10 lO
Stighr RA  NA A KA
; Moderate WA MA NA  NA
Macked HA M NA da
l Epchar
¥o ID 16 0 X HA 10 10 W0 9 v RMA M2 10 10
c I Yes HA HA NA NA
Exfoliatian
) No 10 10 10 #A WA 10 10 10 10 10 s NA lO 1O
I Yes NA % S W
' Sambar of
Anigals 10 10 10 MNA o4 10 !0 ¢ 10 10 HA 4 10 10

e

= Not applicable

BEE T e e
,..-ia - 0
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TABLE 2. Cont. Susmery of Dermal Gbsacvatiogs
100t (Number of Ani@als Showing Signe)
Days
Dermal Sign l 2 3 [4 5 7 8 9 16 1 12 13 [T
Erytbeoa
Nane Ha 3 2 MA MNA d4 oA A 8
Sligbe 1Y ? 8 MA HNa 10 3 A A & 2
Hodurace Ha HA  HA 18 0 10 7 Ha Ma
Severe A MA NA i A XA
Edema
hong WA 10 ¢ RA ¥ L 1 & 7 NA ONA 10 1D
Suight NA HA HA 4 9 10 ] 3 NA  ia
Modarate NA HA WA HA  HNa
Severe NA NA  Ha NA HA
Atoniy
Noge ¥A 10 0 MA NA B 9 g 10 It RA dvA 10 10
Slight HA I HA 2 1 ] AR HA
Modarice Fa BA  HA da  NA
Harked qA NA NA HA A
Desquamet ion
Hone ¥ D 10 MA sA 10 2 3 ¥A  HNa & 5
S1light A NA  Ha ki 2 3 5 HNA A 3 2
Moderate A HA  Ma 5 5 2 1 %A MA H
Marked A A NA 1 1 3 3 HNA A k| 2
Fissuriang
Hona NA 10 10 Ty WA & [} 6 10 10 A A 10 10
Siight Ha S Ra 4 4 4 HA  ANA
Modegate A Xa Na NA  N&
Marited A 5A HNA ¥a Na
Eschar
Ne A 10 16 4 HA 10 10 10 W 10 ¥A Na 10 lv
Yea Xa HA fA A
Exfoliation
tio 4 10 1o HA MA 10 10 10 0 10 A MNA 10 1D
Tas HA NA HA HA NA
Supber of
Anizals A 10 {0 ¥4 WA 10 -0 10 0 10 HA HA M0 10

““WA = Sot appilcanle




Distributed for Comment Only -- Do Not Cite or Quote

TALE 2. Cont. Sumnary of Dermal Obeervartiouns
IOOZ_ (Humber of Anigels Showiog Signs)
Davyn

Perwal Sige 15 16 17 13 1% 20 22 22 23 2% 25 2 2! 18

Ecychzaa
Noue 7 B
slight k| 2 1
Moderats
Seyere

BEEF
FEER
EEEE
SEEF

Zdems

None 1a 16 10
Slight

Modereate

Severe

10 1o lo 0 10 0 1o

FEEF
EEEF
233
BEES

Atguia
Wona 1w 1w la
Slight
Yoderatsa
Yarked

e 10 19 1o io 10 10

FREF
ERER
EEEE

FEEER

fasquanation
Nona 3 ] 1]
Slight 5 4 2
doderate 2
Mashked

HA 9 ¥ 9 9 9 10 1o

Ma

SFEF
BEE

FEES
$REF

Pissuring
KHowa 10 (C 1D Ha
3light NA
todecate HA
Hacked WA

w o 10 10 0 4 1o 1

RLY

EERF
k
BEH

A WA

Eschar
Yo 10 Lo & WA

Yez RA

10 10 10 1w 0 19 10

£
EF
BB

Exfoliation
Ne i la 1o
Yea

i 10 10 w 1 10 1o

=¥
EF
EE
BE

Bed Raieed Areas
o 10 10 9 KA X
Yas L Ma ¥ 1

L -]

Wyaber of
Aoimals 10 10 10 WA WA 10 0 10 10 & dHA MA 10 10

mov o NCTT

EA = Ho¢ spplicable
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TAALE 3. Group Mean Body Weighes, grams
Group, Study Week
Sex (3] § 2 3 Terminal
Hacer Control
Male 2273 2542 2715 2916 nm
Fenale 2684 2813 3065 3263 Mgl
100X G294} .02
Male 21298 2304 2736 2924 e
Female 2476 2710 2884 3031 3227

e £
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Heans, Standard Deviations, Wumbar of Animals and Sratistieal
Significence of Fiaal Body Weights and Bady Weight Changes (grams)*

Heek cf Water
Study Coatrol 100z
Hales
X e s
Terxinal *8.D, 157.4 i52.0
L) 5 5
X 855 868
0 vs Terninal +5.D, LL6.8 114.3
N 3 ]
Temales
X
Terwinal +8.0, 38t 3177
L] 2956.9 112.0
b 5
¥ 997 757
0 va Termingl 3.0, it3.¢ 130.1
N 5 3
T » Nean
5.0, = Stsndard Devistion
I N = humber of animale
e scatistical difference observed
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Personal Care @8 Products Council

Committed to Safety,
Quality & Innovation

Memorandum

TO: COSMETIC INGREDIENT REVIEW (CIR)

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

DATE: June 14, 2017
SUBJECT: Panthenol

Anonymous. 2012, Summary: Sensitizing potential of a cosmetic product (containing 5%
Panthenol) HRIPT according to Marzuilli-Maibach method.

Anonymous. 2014. Local lymph node assay in mice (products containing 5% Panthenol).

Anonymous. 1991. Determination of contact hypersensitivity in albino guinea pigs by the
maximization test {solution containing 5% Panthenol).

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



Study Title:

Date:

Test Article:

Product Type:

Subjects:

Conclusion:

Distributed for Comment Only -- Do Not Cite or Quote

Sensitizing Potential Study of a Cosmetic Product HRIPT According to Marzuilli-Maibach
Method, Final Clinical Security Test, Test Under Dermatologicail Control

2012

Panthenol, 5%; under occlusion

Cosmetic Baby Product

100 (100 empaneled, 100 completed); 18-70 year, Caucasian, Avg age: 40 years

Non-irritating/Non-sensitizing
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Study Title: Local Lymph Node Assay in Mice

{LLNA/IMDS, Secondary Response)

Date of Test: 2014

Créme Rokh ,procloc{s C‘df\'l'q'." 570 qu\JHt’ndl

Spray

Product(s):

Product Use:

OECD Principles of Good Laboratory Practice (ENV/MC/CHEM (98(17)

German Principles of Good Laboratory Practice according to § 19a German Chemicals
Act of August 28, 2013

OECD 406, 1992

OECD TG 429, 2010

Compliance:

Test System/Groupings:
30 female mice; strain HsdWin:NMRI (5 groups of 6 animals each)

Flank {Day 1/2/3) Ears (Day 15/16/17)
1 Acetone/Olive Qil 4:1 Acetone/Olive Oil 4:1
2 Acetone/Olive Qil 4:1 Spray
3. Spray Spray
4 Acetone/Olive Qil 4:1 Créme
5 Créme Creme
Volume: S0 ul/flank; 25 ul/ear

Test Article Concentration for induction and challenge: Neat (“pure”)

Modifications:
Cell counts were measured {instead of radicactive labeling)
Ear Swelling was included in the measurement {IMDS)

Procedure:
An LLNA/IMDS was carried out in female NMRI mice after epicutaneous application of the test items
{créme or spray) for 3 consecutive days, onto the flank {induction} and ears {challenge) of the animals.

Conclusion:

The test items were assessed for their skin sensitizing and irritant potential in a modified Local Lymph
Node Assay, Secondary Response, IMDS.! Compared to vehicle-treated animals, none of the parameters
measured in the substance-treated groups, i.e., cell counts and weights of the draining lymph nodes ear
swelling and ear weights, reached or exceeded the “positive levels” defined for this assay.? No skin

1|MDS, Integrated Model for the Differentiation of Skin reactions
2 “positive levels” are calculated and defined for the NMRI outbred mouse strain.
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sensitizing effects were indicated after administration of the créme or spray in this test system, i.e., an
induction of test item specific memory cells was not observed.



Study Title:

Date of Test:

Product:

Compliance:

Test System:

Test:
Induction:

Challenge:

Rechallenge:

Conclusion:
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Determination of Contact Hypersensitivity in Albino Guinea Pigs by the Maximization
Test

1990/1991

Solution Con Fa-n-'nj 5 %0 Panthena

GLP, 1986

Directive 84/449, EEC B6 “Acute Toxicity-Skin Sensitization,” March 1984
OECD Guideline 406 {May 1981}

10 female guinea pigs were used as control group and 20 female guinea pigs were used
as test group to assess the allergenic potential (albino guinea pigs per Magnusson and
Kligman)

5% ethanolic dilution of the test articles administered intradermally;

neat formulation was applied epicutaneously.

30%, 10% and 5% ethanaolic dilutions

No skin response noted in experimental animals at 24 h and 48 h

3 animals of the test group showed short-lasting skin reactions to the neat test article at
the 24 h reading. These reactions were classified as primary irritant in origin.

Based on the experimental data, the test article possesses no allergenicity for guinea pigs. The risk that
the formulation might cause allergic skin complaints in man seems so low that is negligible.
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Personal Care @@ Products Council

Committed to Safety,
Quality & Innovation

Memorandum
TO: Bart Heldret, P.h.D., Interim Director
COSMETIC INGREDIENT REVIEW (CIR)

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

DATE: August 7, 2017
SUBJECT: Panthenol and Panthenyl Ethyl Ether
Anonymous. 2011. Summary of an HRIPT of a leave-on product containing 5% Panthenol.

Anonymous. 2003. Summary of an HRIPT of a rinse-off product containing 0.25% Panthenyl
Ethyl Ether.

1620 L Street, N.W., Suite 1200 | Washington, D.C. 20036 | 202.331.1770| 202.331.1969 {fax) | www.personalcarecouncil.org
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Products Council

Committed to Safety,
Quality & Innovation

Personal Care

Memorandum

TO: Lillian Gill, D.P.A.
Director - COSMETIC INGREDIENT REVIEW (CIR)

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

DATE: April 4, 2017

SUBJECT: Draft Report: Safety Assessment of Panthenol, Pantothenic Acid, and Derivatives
as Used In Cosmetics (draft prepared for the April 10-11, 2017 CIR Expert Panel
Meeting)

Data Profile (general comment for all reports)- Rather than just yes or no for cosmetic use, it
would be helpful to put the FDA VCRP total frequency of use (FOU) in this table.

Introduction - In the Introduction, is it necessary to state that “this report is not a re-review”?
Readers not familiar with the CIR procedures will not understand what this means.

Physical and Chemical Properties - “degrees Celsius™ is written out once in this paragraph and
presented as “°C” elsewhere in the paragraph. It should be presented consistently
throughout the report.

Toxicokinetics - It would be helpful to include some general information on physiological and
normal dietary levels of Panthenol so they can be compared to doses/concentrations used
in the safety studies.

Dermal Penetration, In Vitro, Human - How much radioactivity was recovered in the receptor
fluid (reference 46)?

Dermal Penetration, In Vivo, Human - What were the baseline levels of Panthenol in the skin
(reference 43)?

Cytotoxicity, In Vitro, Panthenyl Triacetate - Additional information that was provided, was that
the MTT assay was used to measure cell viability and that the T, was greater than 30
minutes (T,, > 10 minutes is considered slight to innocuous irritant). Therefore, it is not
correct to state “‘no further details were provided”.

Sensitization, Human - Despite what the study may say, the single patch test of Panthenyl
Triacetate should be moved to the irritation subsection rather than the Sensitization
section. One patch would only suggest sensitization if the subjects were already
sensitized to Panthenyl Triacetate.
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