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Pesticide Division

Dr. Robert Pooler
Program Manager,

USDAJAMS/TM/NOP

April 17, 2009

Room 4004 So. Ag. Stop 0268
1400 Independence Avenue SW.
WASHINGTON, D.C. 20250

Dear Dr. Pooler:
SUBJECT:

COMPANY:

CONTACT:

Petition to include propylene glycol monolaurate on to 7 CFR § 205.

Otsuka Chemical Company Ltd., 3-2-27 Otedori, Chuo-Ku, Osaka,
540-0021 Japan.

Dr. lain Weatherston, Technology Sciences Group Inc., 40-61 North 156" Drive,
Goodyear, AZ 85395

As agent for, and on behalf of Otsuka Chemical Company Ltd., | submit for your review and acceptance this
petition_to include propylene glycol monolaurate on to 7 CFR § 205. The petition consists, in addition to this

letter, four documents:

Document 1
Document 2

Document 3

Document 4

The petition developed according to the instructions at 72 FR (11): 2168 - 2170.
The Appendix containing the documentation being used to support the petition.

This is a copy of the successful waiver request made to the U.S. EPA in regards to
the toxicity and ecotoxicity of propylene glycol monolaurate as part of the data
required for approval of the registration of Acaritouch.

This is a copy of the successful waiver request made to the U.S. EPA in regards to
the nature of the residue, the magnitude of the residue and the residue analytical
method of propylene glycol monolaurate as part of the data required for approval of
the registration of Acaritouch.

None of the documents submitted contains Confidential Business Information, and as discussed in our
telephone conversation | am submitting two complete hard copies of the petition and associated documents.

If you have any questions, or require further information please do not hesitate to contact me at

iazkatz@qwestoffice.net or by telephone at 623-535-4060.

Sincerely

lain Weatherston

Regulatory Consultant to Otsuka Chemical Co., Ltd.
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PETITION TO INCLUDE PROPYLENE GLYCOL MONOLAURATE
ONTO 7 CFR § 205

DOCUMENT 1 APR 24 00

A PETITION SUBMITTED TO
USDA/AMS/TM/NOP
BY

TECHNOLOGY SCIENCES GROUP INC.
4061 North 156" Drive
Goodyear, AZ 85395

ON BEHALF OF

OTSUKA CHEMICAL COMPANY LTD.
3-2-27 Otedori, Chuo-Ku
Osaka, 540-0021, Japan

THIS VOLUME CONTAINS NO CONFIDENTIAL BUSINESS
INFORMATION

ALL COMMUNICATIONS REGARDING THIS PETITION SHOULD BE DIRECTED TO

Dr. lain Weatherston
Technology Sciences Group Inc.
4061 North 156" Drive
Goodyear, AZ 85395

Telephone:623-535-4060
Facsimile: 623-535-4061
Mobile 623-217-9013

E-mail: jazkatz@qgwestoffice.net
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PETITION TO INCLUDE PROPYLENE GLYCOL MONOLAURATE

ONTO 7 CFR § 205

This petition is comprised of four documents and a cover letter. The first document is the actual
petition as described in 7 CFR 105. The second document is the Appendix to the petition, and
contains materials used in the petition. Document 3 and 4 are copies of the successful waiver
rationales submitted to EPA in support of the registration of ACARITOUCH.

ITEM A.

ITEM B.

1.

The petition is to have propylene glycol monolaurate [PGML] included the
National List at §205.601, specifically §205.601 (e).

Propylene glycol monolaurate [PGML],

Systematic names: 1,2-propanediol monolaurate, Dodecanoic acid,

monoester with 1,2-propanediol and lauric acid, monoester with 1,2-propanediol
Synonyms: Al3-00986, E 2580, EINECS 248-315-4, Emalex PGML, Propylene
glycol monodecanoate and Rikemal PL 100.

Manufacturer
Riken Vitamin Co., Ltd.
2-9-18, Misaki-cho, Chiyoda-ku, Tokyo, Japan

Telephone: +81-3-5275-5130

Propylene glycol monolaurate [PGML] is the sole active ingredient in a
biochemical contact miticide called ACARITOUCH which is labeled for the
control of tetranychid mites and other mites on fruits, vegetables and
ornamentals. A full listing of crops is as follows:

Cucurbits, such as Acorn Squash, Butternut Squash, Cantaloupe, Masaba
Melon, Crenshaw Melon, Crookneck Squash, Cucumbers, Gherkins, Honeydew
Melon, Pumpkin, Scallop Squash, Watermelon and Zucchini.

Pome Fruits: such as Apples, Pears and Quince

Stone fruits: such as Apricots, Cherries, Nectarines, Peaches and Plums
Grapes: (wine, fresh market and raisin)

Nut Crops: such as Almonds, Walnuts and Pistachios

Hops (not registered for use on hops in California)

Small fruits/Berries: such as Blackberry, Blueberry, Currant, Loganberry,
Raspberry and Strawberry

Fruiting Vegetables: such as Eggplant, peppers and tomatoes (not registered for
this use on in California)

Tuberous and Corm Vegetables: such as Potatoes, Artichokes, Sweet Potatoes
and Yams (not registered for this use on in California)

Cereal Grains: such as Corn, Millet, Popcorn and Sorghum (not registered for
this use on in California)

Citrus: such as Grapefruit, Lemon, Lime and Oranges (not registered for

this use on in California)

Cotton: (not registered for this use on in California)
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Ornamentals: Field and Greenhouse such as bare root, container, bedding and
flowering stock, field grown cut flowers, vegetable transplants, nursery and
landscape potted flowering, shade and flowering trees, and woody ornamentals
(not registered for this use on in California).

The function of the PGML is as a contact control agent for tetranychid and
other mites. It acts by a non-toxic mode of action thought to operate by blocking
the peritreme of the mites and solubilizing cuticle wax thereby causing death by
suffocation and/or desiccation.

The application rate of ACARITOUCH is 12 - 25 oz of product [ 8.5 - 17.7 oz of
PGML] per 100 gallons of water and usage is such that the minimum volume per
acre is 50 gallons.

The product is not to be applied through any type of irrigation system. Haif fill the
spray tank with half of the calculated amount of water, add the ACARITOUCH,
agitate the tank thoroughly and then add the remaining water. Mixing should be
thorough to ensure adequate coverage. Use immediately if possible, but it must
be used within 24 hours of mixing.

PGML is manufactured by Riken Vitamin Co., Ltd., according to a generalized
scheme for producing propylene glycol fatty acid monoesters, whereby
propylene glycol and in this particular case lauric acid (from coconut oil) are
reacted in an esterification process in a 10,000 liter, stainless steel reaction
vessel., the product is then subjected to molecular distillation (thin-film, high
vacuum molecular still) and then filtered (stainless steel filter with 5 myi filter) to
give the desired product. Riken, claiming proprietary technology will not reveal
further details. The typical yields in this process are PGML (>97%), propylene
glycol dilaurate (<2.5%), unreacted propylene glycol (<0.2%) and unreacted
lauric acid (<0.3%).

In the Appendix, there are two letters from OMRI relative to the application for
certification of ACARITOUCH an end-use product containing PGML.

In a letter dated January 29, 2008, in reference to PGML (Riken PL-100), OMRI
asks for “ .... complete description (preferably including a flow chart) of the
manufacturing process of this ingredient. Include ingredient amounts, sequence
and duration of events, temperature changes, reactions, and all steps taken to
assure that prohibited substances are not intentionally or accidently in the
product and methods to verify that the product is not contaminated. Include
description of any composting, digestion, fermentation, extraction or processes
and any methods used for removing extractants or growth media from final
product..”

A letter dated June 9, 2008 which was the final response from OMRI and which
states in part “The Review Panel determined that Acaritouch was prohibited
because of the presence of synthetic substances that are not on the 2004 EPA
List 4: Rikemal PL-100 (propylene glycol mono laurate) and Actor M-1.
Substances used in a pesticide must be either non-synthetic or be on the EPA



PETITION TO INCLUDE PROPYLENE GLYCOL MONOLAURATE ON 7 CFR § 205

‘ Page 4,

List 4 as of 2004. Otsuka Chemical Co. Ltd., can petition the NOP to have the
prohibited substance considered for use in organic production ...... Should your
petition be successful, OMRI will re-open the Acaritouch application file upon
your request.”

Otsuka have reformulated Acaritouch and replaced Actor M-1 with corn oil CAS#
8001-30-7 which is both exempt from the requirement of a tolerance at 40 CFR
180..950 [c][1] and originally on EPA Inerts List 4A.

7. Environmental Protection Agency
Although the EPA has not registered PGML as a “ technical active ingredient”
they have registered two end-use products containing this material as an active
ingredient.

On May 18, 2000, Toagosei the original registrant of ACARITOUCH, petitioned

the EPA to classify PGML as a biochemical pest control agent based on its

safety, GRAS status, widespread use as a food additive (in bakery products

and ice cream, etc.) and the non-toxic mode of action when used as a pest

control agent. On August 3, 2000 EPA agreed to classify ACARITOUCH as a

biochemical-like pesticide eligible for review with the Biopesticide & Pollution
‘ Prevention Division using a reduced set of data requirements.

[In Dr. Schneider’s letter there is a statement that monoacyiglycerols may affect
plasma membranes, note that PGML is not a monoacylglycerol.]

These two products are (a) VWX-42 Technology Propylene Glycol Monolaurate
which was registered to then 3M Company on September 30, 2003 and has
registration number 10350-67 [this product is used as a broad spectrum
antimicrobial agent to control fungi and bacteria that cause decay of post-harvest
fruits and vegetables. and (b) ACARITOUCH which was originally registered on
October 12, 2004 to Toagosei Chemical Co. Ltd. This registration was
transferred to Otsuka Chemical Co. LTD., the current registrant on December
12, 2005 with registration number 11581-3. The Otsuka product is currently
registered in California, Oregon and Arizona.

PGML is exempt from the requirement of a tolerance at 40 CFR 180.1250 in or
on all food commodities.

EPA has determined, based on the weight of evidence of data available to them
there is no evidence that PGML and other monoesters of propylene glyco! will
effect the endocrine system and none is expected since they are natural
components of vertebrate systems.

All of the above is confirmed in the Appendix by copies of correspondence to and
from the Agency, printouts from the NPIRS Public and the NPIRS databases,
‘ the EPA Fact Sheet for Fatty Acid Monoesters with Glycerol and Propylene
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Glycol. and tolerance related citations from the Code of Federal Regulations and
the Federal Register.

Food & Drug Administration
PGML has GRAS status at 21 CFR 172.856 as a multipurpose direct food
additive since the fatty acid is in compliance with 21 CFR 172.860. Itis also

permitted for use as an indirect food additive (adhesive component) at 21 CFR
175.105

Califernia Department of Pesticide Regulation
The product Acaritouch is registered as a miticide in California and the CDPR
memorandum of evaluation is included in the Appendix.

CODEX
There are no CODEX MRL values for PGML.

Miscellaneous

1. Admitted as a food additive in Japan in 1961 (Official Regulation of Food
Additives, 6™ Edition., Food Chemicals #8, 1996, p 219.

2. ADIl in Japan 25 mg/kg/day

3. In CODEX list of food additives with INS # 477

4. Complies with the European Pharmacopoeia Monograph for Propylene

. Glycol Monolaurate Type |l

5. Complies with the United States Pharmacopoeia/ National Formulary

Monograph for Propylene Glycol Monolaurate Type |l

8. Chemical Abstracts Services and other identifying numbers
PGML has CAS# 27194-74-7 and has INS (International Numbering System of
Codex Food additives of 477). Product labels are in the Appendix, relative to
Item B 3 and B 8.

9. The physical./chemical characteristics of PGML are as follows:
Color very pale yellow
Physical State liquid
Odor weakly irritative peculiar odor
pH 5.9 [1% aqueous solution]
UV/Visible spectrum Aray 210 Nm [€ 64.78]
Melting point 8.3 °C
Boiling point 246.6 °C
Specific Gravity 0.92 g/ml (25 °C)
Water solubility 4 mg/L
Solubility in organic solvents > 1kg/L for hexane, heptane, xylene,

toluene, dichloromethane, acetone,
methanol, ethanol and ethyl acetate.
Vapor pressure 0.162 Pa/°C at 25 °C
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As stated previously, when used as the active ingredient in ACARITOUCH the
PGML does not cause its effect by a toxic mode of action but is thought to
operate by blocking the peritreme of the mites and solubilizing cuticle wax
thereby causing death by suffocation and/or desiccation.

Toxicology information for PGML (studies carried out by Riken Vitamin Co., Ltd.,

waivers of specific data requirements prepared by Drs Beth Mileson and lain

Weatherston). The waivers comprise Documents 3 and 4 of this petition.

Acute oral LDg, (mice) 40,000 mg/kg

Acute dermal LDq, waiver granted by EPA*

Acute inhalaticn LD, waiver granted by EPA*

Primary eye irritation (rabbit) minimally irritating (EPA toxicity category 1V)

Primary skin irritation (rabbit) = slightly irritating (EPA toxicity category 1V)

Skin sensitization (guinea pig not a sensitizer **

Genotoxicity studies waiver granted by EPA*

Immune response waiver granted by EPA*

90 day oral toxicity waiver granted by EPA*

Teratology waiver granted by EPA*

Ecotoxicity and Environmental Persistence

Avian acute oral toxicity waiver granted by EPA*

Avian dietary toxicity waiver granted by EPA*

Acute toxicity to Daphnia spp = EC at 24 hours = 0.85 mg/L, at 48 hours = 0.52

mg/L. NOEC at 24 and 48 hours was 0.39 and

0.18 mg/L respectively, and the lowest 100%

inhibition concentration was 1.55 mg/L (48 hrs)

24 hrs LC,, 6.22 mg/L, NOEC = 4.16 mg/L

48 hrs LC,, 5.25 mg/L, NOEC = 3.88 mg/L

72 hrs LC4, 5.25 mg/L, NOEC = 3.88 mg/L

96 hrs LC,, 5.20 mg/L, NOEC = 3.80 mg/L
No harmful effects on adult honey bees
caused by acute contact with PGML at
25ug/bee (LD50 could not be determined)

Nature of residue = waiver granted by EPA**

Magnitude of residue = waiver granted by EPA**

* Document 3 in the submission

Document 4 of the submission

oo

Acute toxicity to juvenile Carp

Honey bee

*k

Safety Information

The MSDS of Riken PL-100 (PGML) and the MSDS of USP PGML are to be
found in the Appendix.

A copy of the final report on the safety assessment of Propylene Glycol (PG)
Dicaprylate, PG Dicaprylate-Dicaprate, PG Dicocoate, PG Dipelargonate, PG
Isostearate, PG Laurate, Pg Myristate, PG Oleate, PG Oleate SE, PG Dioleate
PG Dicaprate, PG Diisostearate and PG Dilaurate is also to be found in the
Appendix.
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Research Information

PGML uses are primarily limited to use as a food additive, pharmaceutical or
cosmetic excipient and in two cases as a pesticide. Most of the research
documentation is already contained in the Appendix or in Documents 3 and 4.
Database searches in the medical, biomedical, cosmetic and agricultural fields
turned up research data which would neither support or deny the inclusion of
PGML of the National List.

PGML belongs to the class of compounds known as propylene glycol mono
aliphatic esters which form part of a category in the EPA’s HPV Challenge
Program. The test plan for the glycol esters category of aliphatic esters
chemicals is include in the Appendix as an overview of the research .

Included in the Appendix is a statement signed by Otsuka that commercial
availability does not depend on geographic location or local market conditions.
The letter refers not to PGML which is sold on the open market but to
ACARITOUCH which is the pesticide product containing PGML, and as can be
seen the product is registered and sold in the U.S.A., Japan and the Kingdom of
Morocco with active registration applications ongoing in Mexico, Philippines,
Taiwan and Sri Lanka. Field trials as a first step in the registration process have
been initiated in the Dominican Republic, Guatemala, Costa Rica, Colombia,
Equador and Thailand.

Petition Justification Statement

The vast majority of miticides used in agriculture are conventional chemicals and
not only do they kill the target mites they also have deleterious effects on
predators and parasites of the pest mites., the environment and their residues
pose a certain risk. Therefore more benign miticides were sought. PGML is a
novel miticide being developed as part of a strategy of the Japanese Ministry of
Education, Culture, Science and Technology to introduce into pest control
strategies compounds used as foods or food additives, such compounds having
been verified as safe for the environment and for human consumption.

Hundreds of different foods and food additives were screened against adult
female two-spotted spider mites and it was demonstrated that propylene glycol
fatty acid esters showed significant efficacy. PGML was one of the esters
showing the highest activity and the formulation of this material was optimized to
give the highest miticidal activity at low application rates.

Currently, farnesol, nerolidol, geraniol and citronellol both as natural extractives
and as “natural identical pheromones” are formulated into an EPA registered
product called Biomite where they act as “arresting pheromones” causing mites
to remain stationary where they desiccate or become prey.

The beneficial effects of PGML on the environment include [a] its minimal effect
on predacious mites, honey bees, predatory bugs and parasitic wasps. A 1999
study by the Japan Crop Protection Association indicates that the direct and
residual effect of PGML formulations on the eggs and female adults predatory
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mites is minimal. PGML formulations are also widely used as a “cleaner” of adult
and nymph spired mites before and after the introduction of predacious mites
such as Phytoseiulus persimilis and Amblyseius califiornicus. Also since the
PGML product does not have any efficacy against spider mite eggs the synergy
between its use with the use of predacious mites is excellent. [b] the use of
PGML leads to significantly less phytotoxicity that soaps and oils. [c] PGML is
also effective against powdery mildew further reducing the use of oils and
concomitant phytotoxicity [d] the amount of PGML used per acre is up to 14 x
less than with soaps and oils. [e] PGML is rapidly hydrolyzed to propylene glycol
and lauric acid by scil microorganisms, prepylene glycel and lauric acid
themselves are also bioavailable to, and quickly metabolized by microorganisms
ensuring that there is no accumulation of the PGML or its metabolites in the
environment or farm ecosystem.

The beneficial effects pf PGML to human health when used as a miticide is that
{a] it is an approved food additive, [b] it is widely used as a forming agent in the
food industry, [c] it is prepared from two GRAS (generally regarded as safe)
compounds propylene glycol and lauric acid from coconut oil. The metabolism of
PGML both in animals and plants is the same as fats and oils.

Confidential Business Information Statement.

No information contained in this petition (Document 1) or the supporting
documents (Documents 2, 3 and 4 is deemed to be Confidential Business
Information.

R e
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APPENDIX

DOCUMENT 2

TECHNOLOGY SCIENCES GROUP INC.
4061 North 156" Drive
Goodyear, AZ 85395

ON BEHALF OF

OTSUKA CHEMICAL COMPANY LTD.
3-2-27 Otedori, Chuo-Ku
Osaka, 540-0021, Japan

THIS VOLUME CONTAINS NO CONFIDENTIAL BUSINESS
INFORMATION

ALL COMMUNICATIONS REGARDING THIS DOCUMENT SHOULD BE DIRECTED
TO

Dr. lain Weatherston
Technology Sciences Group Inc.
4061 North 156" Drive
Goodyear, AZ 85395

Telephone:623-535-4060
Facsimile: 623-535-4061
Mobile 623-217-9013

E-mail: jazkatz@qwestoffice.net
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EMULSIFIER

Food is a complicated mixture of carbohydrate
protein, oil and fat, water, and air, as wellas a
variety of other minute components such as
minerals, vitamins, and flavors. Food processing
subjects this mixture to a wide range of thermal
treatments, such as baking, boiling, steaming,
freezing; and mechanical treatments, such as
kneading, mixing, extruding etc, all of which
futher complicate the structure of the food. The
desired result of these treatments is good tasting
food. For this reason, products with inproved
flaver, texture and quality are always in demand.
The challenge is to bring together the deiverse
and often conflicting natural components of food
into a consistent and pleasing blend. Each
component of food (carbohydrate, protein, oil and
fat, water, air, etc.) has its own unique properties
which sometimes come into conflict with other
components, for example, oil and water. Thus a
third substance is neccessary to increase the
compatibility of the contact surfaces of the two
components, that is, to serve as an interface
between two mutually exclusive materials, The
substance which is used to improve the quality of
food and its processing is called a food emulsifier.

http://www.rikenvitamin.jp/int/emulsifier/index.html
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RIKEN VITAMIN

ICE CREAM NATURAL
STABILIZER TOCOPHEROL

PRODUCTS PROFILE CONTACT US
PLASTIC

ADDITIVE

NATURAL

COLOR FLAVOR

WAKAME

Made from Pure Vegitable Oil
New Rikemal Series

Specification

J Specialities
« for Bread
* for Cake
* for Tofu
« for Noodle
« for Ice Cream
¢ Lecithin & Others

Distilled monoglycerides (DMG)

Mono- & diglycerides (MG)

Acetic acid esters of monogrlycerides (AMGt)
Organic acid esters of monoglycerides
Sorbitan estels of fatty acids (SOE)

Propylene glycol esters of fatty acids (PGME)
Polyglycerol esters of fatty acids (PGE)

Legal Status

CubLiLbeLe

Function
& Basic
& Application

Kind of Emulsifier

11/1/2008
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Corporate Profile

Company name: Riken Vitamin Co., Ltd.
Date of incorporation: 27, Aug, 1949
Capitalized at: ¥2.537 billion
President: Yoshiyasu Sakai

Number of Employees: 1000

Head Office:

2-9-18 Misakicho, Chiyoda-ku, Tokyo,
Japan
Fax 03-3237-1087 Phone 03-5275-5130

Branch Offices:

Tokyo, Osaka
Factories:

Soka, Chiba, Tokyo, Kyoto, Osaka
Subsidiaries:

Riken Food Co., Ltd.

Kenseido Co., Ltd.

Eiken Shoji Co., Ltd.

Sanny Housou Co.,Ltd.

Shinken Sangyo Co., Ltd.

Shinwa Food Co.,Ltd.

Tianjin Rikevita Food Co., Ltd.

Rikevita Fine Chemical & Food Industry
(Shanghai) Co., Ltd

Qingdao Fusheng Food Stuff Co., Ltd.
Dalian Riken Maruha Foodstuffs Co., Ltd.
Dalian Riken Food Co., Ltd.

Rikevita Asia Co., Ltd

Riken Food(Dalian) Co., Ltd.

Rikevita (Malaysia) SDN BHD

Rikevita (Singapore) Pte Ltd.

Riken Vitamin Europa GmbH

Riken Vitamin USA Inc.

Guymon Extracts Inc.

Sales:

http://www.rikenvitamin.jp/int/com/profile.html

Industries:

Consumer and commercial foods
Processed food ingredients

Food chemicals for industrial uses
Vitamin production and sales

History:
1949 Riken Vitamin Oil Co., Ltd. established
1953 Tokyo Factory starts operation
1959  Osaka Factory starts operation
Riken Vitamin Qil Co., Ltd. listed on the Tokyo
1961 , .
Stock Exchange's second section
1968 Soka Factory starts operation
1973 Chiba Factory starts operation
1980  Company renamed Riken Vitamin Co., Ltd.
1985  Kyoto Factory starts operation
1991 Rikevita (Malaysia) SDN BHD established
1993 Tianjin Rikevita Food Co., Ltd. established
1994 Rikevita (Singapore) Pte Ltd. established
1995 Qingdao Fusheng Food Stuff Co., Ltd. established
1996  Affiliated with Eiken Shoji Co., Ltd.
1999 Application Centers established at Soka Factory,
Japan, at Tianjin Rikevita Food Co., Ltd.
2000  Presentation Center established
2002 Rikevita(Malaysia) SDN.BHD. expanded
2003 Riken Vitamin Europa GmbH established
2004 Guymon Extracts Inc. established
Riken Vitamin USA Inc. established
2005 Rikevita Fine Chemical & Food Industry
(Shanghai) Co., Ltd established
2006 Rikevita Asia Co., Ltd established

Riken Food(Dalian) Co., Ltd. Established

11/1/2008
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e '04.4 ~'05.3
¥ 64.3 billion (consolidated: 73.7 billion)

. e '05.4 ~'06.3
¥ 66.2 billion (consolidated: 79.0 billion)

e '06.4 ~'07.3
¥ 65.2 billion (consolidated: 80.8 billion)

o AT Bikew Uitamein

http://www.rikenvitamin.jp/int/com/profile.html 11/1/2008
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ACARITOUCH®

Environmental-Friendly
Novel Contact Miticide AR 24 20

ACTIVE INGREDIENT:
Propyleneglycol fatty acid monoester 70%

®m Non-toxic mode of action
- Suffocation by blocking the spiracles
- Repeated sprays are available
- Suited for resistance management
B Lower input
- Effective at comparatively lower dosage than other
contact miticides such as oils and soaps
- Not sticky
® Control also Powdery Mildew
®m Human-friendly
- A.L is registered as a food additive
- Safe and easy to use
- PHI of 1 day
B Environmental-friendly
- Minimal toxic against beneficial insects and bees

- Intended for use in an integrated pest management
(IPM) program to control mites
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Otsuka Chemical Co., Ltd.
3-2-27, Ote-dori, Chuo-ku
Osaka 540-0021, Japan
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ACARITOUCH is a miticide with a non-toxic mode of
action, blocking the spiracles and de-waxing the
cuticle, which causes death by suffocation and
desiccation.

ACARITOUCH is effective against from larva to adult
mites.

ACARITOUCH is effective against tetranychid and other phytophagous mites including...
Two-spotted spider mite ( 7etranichus urticae)
Kanzawa spider mite ( 7etranychus kanzawai)
Pacific mite ( 7etranichus pacificus)

Strawberry spider mite ( 7etranychus atlanticus)
Citrus red mite (Panonychus citri)

European red mite (Panonychus ulmi)

Brown almond mite (Bryobia rubrioculus)

Disadvantages of ACARITOUCH are...
x Lack of ovicidal activity
x Lack of residual activity

oW B M o W

T. urticae T. kanzawai P. citri

So the instructions to achieve a better control are ...

@ Apply ACARITOUCH as soon as mites are identified on the plants, or when
environmental conditions favor mite outbreaks. It is necessary to spray thoroughly
over foliage and fruits/vegetables in order to assure a complete coverage of mites and
to achieve a maximum level of control.

@ At first sign of mite infestation, apply in sufficient water to thoroughly cover plant with
spray. Make two applications 7 days apart to suppress and control mites present on
the plants and those newly emerged. If temperature is such that mite egg hatch is
accelerated, make the inter-treatment interval 3-5 days.

# Integrated pest management (IPM) is one of the solutions to improve its utility. For
example, quick reduction of the population of adult and larval mites by ACARITOUCH
and subsequent introduction of commercial predatory mites or application of ovicide
may contribute to an effective control of mites.



Two spotted spider mite on Grapes (USA)
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Z Acaritouch Acaritouch Acaritouch Acaritouch Untreated

12 oz, 1 25 oz, 1 12 oz, 2 25 oz, 2 Control
TREATMENT RATE Nur:'lbe: of I(ndtervil Bio Research (2001)
Application ays State / Ci : California / Caruthers
ACARITOUCH 12 oz / 100 gallons 1 - Plot Si/Ze ty - 8 x 40 fee/t 5 vines
ACARITOUCH 250z / 100 gallons 1 - licati ) 4 ’
ACARITOUCH 12 0z / 100 gallons 2 7 Replication :
ACARITOUCH 25 oz / 100 gallons 2 7 Application Date : July 11, July 18

Spider mites on Roses (KENYA)
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Acaritouch Acaritouch abamectin Untreated Acaritouch
1.5L/ha 2.0L/ha 1.8EC Contro! .3L/ha
TREATMENT RATE Number of  Interval JAL CONSULTANCY
Application (days) : :
ACARITOUCH 1.5/ 1000L/ ha 6 7 Elrot" ince / City
ACARITOUCH 2.0 L/ 1000L/ ha 6 7 ot size
Abamectin1.8EC 0.5 L/ 1000L / ha 6 7 Replication

Application Date

Acantouch  abamectin  Untreated
10Uha {8EC Gontrol

(2005)

: Rift Valley / Naivasha

:3x1m

03

: June 24, July 1, July 8,
July 15, July 22, July 29




Powdery Mildew on Cucumber (JAPAN) Powdery Mildew on Strawberry (JAPAN)

50 | 100 (]
| July 2 May 28
40 1 & 80
30 80
O Inoid [¢) B incidence (%)
« D Severity () 40 QSevarity (8]
10
20
Acaritouch chinomethionat Untreated Contral 2 R a2 = -
25%wWP Aoaritouch trifrumizal 208WP  Untreated Control
Miyagi Crop Protection Association (2004) National Agricultural Research Center for Kyushu Okinawa
- W Region (2003) [ 3
Prefecture / City : Miyagi / Natori d | S b Prefecture /City : Fukuoka / Kurume ; /i(
Plot size 1 4.8 m2, 8 plants ; ) Plot size 1 6mz, 20 plants
Replication 13 Replication .3
Dilution rate : 2,000 fold Dilution rate + 2,000 fold
Spray volume 1 3000 L/ha . " Spray volume : 2000 L/ha
Application Date 2 June 9, June 16, June 25 Application Date : May 7, May 14, May 21

(Based on the US label)

CROPS

Cucurbits, such as Acorn Squash, Buttemut Squash, Cantaloupe, Casaba Melon, Crenshaw Melon, Crookneck
Squash, Cucumbers, Gherkin, Honeydew Melon, Pumpkin, Scallop Squash, Watermelon, and Zucchini.

iPome Fruits, such as Apples, Pears, and Quince

Stone Fruits, such as Apricots, Cherries, Nectarines, Peachs, and Plums

Grapes (wine, fresh market, raisin)

Nut Crops, such as Almonds, Walnuts, and Pistachios

Hops

Small Fruits and Berries, such as Blackberry, Blueberry, Currant, Loganberry, Raspberry, Strawberry

Fruiting Vegetables, such as Eggplant, Peppers, and Tomatoes

Tuberous and Corm Vegetables, such as Potatoes, Artichokes, Sweet Potatoes, and Yams

Cereal Grains, such as Corn, Millet, Popcorn, and Sorghum

Citrus, such as Grapefruit, Lemon, Lime, and Oranges

Cotton

Ornamentals-Field and Greenhouse, such as bare root, container, bedding, and flowering stock, field grown cut

flowers, vegetable transplants, nursery and landscape, potted flowering, shade and flowering trees, and woody
ornamentals

APPLICATION RATES: Mix 12 to 25 fl. oz. of ACARITOUCH per 100 gallons of water.
Apply sufficient spray volume to ensure thorough coverage of crop.

2006.8
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ACARITOUCH
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ACARITOUCH®

A novel contact miticide for the suppression and control of
tetranychid mites and other mites on fruits, vegetables and

ornamental plants
ACTIVE INGREDIENT:
Propyleneglycol monolaurate................. 70.81%
OTHER INGREDIENTS.......ccccvceereurunenerensesns 29.19%
TOTAL: 100.00%

KEEP OUT OF REACH OF CHILDREN
CAUTION

See First Aid Statements on Back Panel

APR 24 a9

Net Contents: 1 gallon (5 gallons)

OtsukaMmmehemiz:C EPA Reg. No.: 11581-3
3917 Ok 0. Ltd, EPA Establishment No.1 1581-JP-1
ri, Chuo-Ku U.S. Patent No. 6,294,578

Osaka 540-0021, Japan '

ACCEFTE
008 7

%ﬁp&d-q
Vaugirsse, Sretaiden,
::" wg”g?j "“M
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PRECAUTIONARY STATEMENTS
HAZARD TO HUMANS AND DOMESTIC ANIMALS
CAUTION. Harmful if swallowed, absorbed through skin or inhaled. Causes moderate cye
irritation. Avoid contact with skin, eyes or clothing. Avoid breathing spray mist. Wash .
thoroughly with soap and water after handling. Remove contaminated clothing and wash clothing
before reuse

FIRST AID

If swallowed - Call a poison control center or doctor immediately for treatment
advice,

- Have person sip a glass of water if able to swallow.,

+ Do not induce vomiting unless told to do so by the poison control
center or doctor.

+ Do not give anything to an unconscious person,

Ifin eyes - Hold eye open and rinse slowly and gently with water for 15-20
minutes

* Remove contact lenses, if present, after the first 5 minutes, then
continue rinsing eye.

» Call a poison control center or doctor for treatment advice.

If on skin or - Take off contaminated clothing.
clothing * Rinse skin immediately with plenty of water for 15-20 minutes.
- Call a poison control center or doctor for treatment advice,

If inhaled |+ Move person to fresh air.

+ If person is not breathing, call 911 or an ambulance, then give
artificial respiration, preferably by mouth-to-mouth, if possible,

- _Call a poison control center or doctor for further treatment advice,

Ha.vethe product container or label with you when calling a poison control center or doctor, or
going for treatment. You may also contact the National Pesticide Information Center at
1-800-858-7378 for emergency medical advice.

_ PERSONAL PROTECTIVE EQUIPMENT
Applicators and other handlers who may be exposed to the dilution through application or other

tasks must wear long-sleeved shirt and long pants, waterproof gloves and shoes plus socks
Discard clothing and other absorbent materials that have been drenched or heavily contamiated
with the product’s concentrate. Do not reuse them. Follow manufacturer’s instructions for

cleaning/maintaining PPE. If no such instruction for washables, use deterg water,
andwashPPBseparatelyﬁ'omotherlaundry. ent andhot + Keep
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USER SAFETY RECOMMENDATIONS
Users should: . . . o
. Wash hands before eating, drinking, chewing gum, using tobacco or using toilet.
Remove clothing immediately if pesticide gets inside. Then wash thoroughly and put on
clean clothing.
Remove PPE immediately after handling this product. Wash the outside of gloves before
removing. As soon as possible, wash thoroughly and change into clean clothing.

ENVIRONMENTAL HAZARDS
This product is highly toxic to aquatic invertebrates, toxic to fish and aquatic plants. Do not
apply directly to water, or to arcas where surface water is present or to intertidal areas below the
mean high water mark. Do not contaminate water by cleaning of equipment, washwaters or
rinsate. Do not discharge effluent containing this product into lakes, streams, ponds, estuaries,
oceans, or other waters unless in accordance with the requirements of a National Pollutant
Discharge Elimination System (NPDES) permit and the permitting authority has been notified
prior to discharge, Do not discharge effluent containing this product to sewer systems without
previously notifying the local sewage treatment plant authority. For guidance contact your State
Water Board or Regional Office of the EPA.

PHYSICAL OR CHEMICAL HAZARD
Combustible. Do not store near heat or open flame.
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DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent with its labeling.
Do not apply this product in a way that will contact workers or other persons, either directly or
through drift. Only protected handlers may be in the area during application. For any requirements
specific to your State or Tribe, consult the agency responsible for pesticide regulation.

AGRICULTURAL USE REQUIREMENTS
Use this product only in accordance with its labeling and with the Worker Protection Standard,
40 CFR 170. This Standard contains requirements for the protection of agricultural workers on
farms, forests, nurseries, and greenhouses, and handlers of agricultural pesticides. It contains
requirements for training, decontamination, notification, and emergency assistance. It also
contains specific instructions and exceptions pertaining to the statements on this labe| about
personal protective equipment (PPE), notification to workers, and restricted-entry intervals.
The requirements in this box only apply to uses of this product that are covered by the Worker
Protection Standard.

Do not enter or allow worker entry into treated areas during the restricted entry interval (REI) of
4 hours or until sprays have dried, whichever is longer.

PPE required for early entry to treated areas that is permitted under the Worker Protection
Standard and that involves contact with anything that has been treated such as plants, soi or
water is;

Long-sleeved shirt and long pants

Waterproof gloves

Shoes plus socks

GENERAL INFORMATION

ACARITOUCH is a novel miticide for the suppression and control of tetranychid and.other
phymphagous.mites including Two-spotted spider mites, Pacific spider mites, Citrus red mites,
Strawberry spider mite, Brown almond mite and European red mite. ACARITOUCH is a miticide
with a non-toxic mode of action blocking the spiracles and de-waxing the cuticle causing death by
suffocation and desiccation. This product may be used alone, tank-mixed with or in rotation with

other miticides. ACARITOUCH is intended for use in an inte
g pANT grated pest management (IrM)

READ ALL DIRECTIONS FOR USE BEFORE APPLYING THIS PRODUCT
COMPATIBILITY
ACARITOUCH has been found to be compatible with most commonly used pesticides and
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fertilizers mpatibility test is recommended before using this product.in a tank mix
with odwr me}',;oc;‘tpgr cogpaﬁbility mix a small amount of cach product, in the
recommended proportion, in a small jar to ensure that the mixture will be suitable.

for toxicity on a variety of trees and plants under normal
ggmoi? ﬁmaﬁnmml varieties of alltrea and field crops is not feasible,
testing a small portion of the area to be treated for phytotoxicity is reco;n-mended prl_or to treating
the entire area. Further, all possible combinations or sequences of pesu.cxde sprays, mcl}lt?mg
fertilizers, adjuvants and other pesticides have not been tested, thus testing for phytotoxicity of
spray mixtures is also recommended.

MIXING

Fill spray tank with half the recommended water, add ACARITOUCH, Agntate the mixture
thoroughly and then fill the tank with the remaining water. 'Ihoroughmxxmglsnmsaryfor.
uniform coverage. For tank mixes, add the other products to the tank mix according the directions
for use on those product labels. Typically, the least soluble products will be added first followed

by the most soluble products. Agitate mixture thoroughly and use immediately. Use within 24
hours.

Do not apply this product through any type of irrigation system.

APRLICATION INSTRUCTIONS

Apply ACARITOUCH as soon as mites are identified on the plants, or when environmental

conditions favor mite outbreaks. Thorough spray coverage of foliage and fruit/vegetables and
complete coverage of mites is necessary to achieve the maximum level of control.

At first sign of mite infestation, apply ACARITOUCH in sufficient water to thoroughly cover plant
with spray. Make two applications 7 days apart to suppress and control mites present on the plants
and those newly emerged. If temperatures are such that mite cgg hatch is accelerated, make the

inter-treatment interval 3-5 days. When applied in rotation with other miticides, apply

ACARITOUCH up to 8 times during the season, Apply ACARITOUCH up to the day before
harvest,

AFFLICATION RATES

Mix 12 to 25 ounces of ACARITOUCH per 100 gallons of water, Apply sufficient spray volume

requires a minimum of 50
additional information on crop
representative.
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Cucurbits. Such as Acorn Squash, Butternut Squash, Cantaloupe, Casaba Melon, Crenshaw

Melon, Crookneck Squash, Cucumbers, Gherkin, Honeydew Melon, Pumpkin, Scallop Squash,
Watermelon, and Zucchini.

Pome Fruits. Such as Apples, Pears, and Quince

Stone Fruits. Such as Apricots, Cherries, Nectarines, Peaches, and Plums

Grapes (wine, fresh market, raisin)

Nut Crops. Such as Almonds, Walnuts, and Pistachios,

Hops [not registered for use in California)

Small Fruits and Berries. Such as Blackberry, Blueberry, Currant, Loganberry, Raspberry, and
Fruiting Vegetables. Such as Eggplant, Peppers, and Tomatoes [not registered for use in

Tuberous and Corm Vegetables. Such as Potatoes, Artichokes, Sweet Potatoes, and Yams. [not
registered for use in California)

Cereal Grains, Such as Corn, Millet, Popcorn, and Sorghum. [not registered for use in California]
Citrus, Such as Grapefruit, Lemon, Lime, and Oranges [not registered for use in California)
Cotton, [not registered for use in California)

Ornamentals - Field and Greenhouse, Such as bare root, container, bedding, and flowering

stock, field grown cut flowers, vegetable transplants, nursery and landscape, potted flowering,
shade and flowering trees, and woody ornamentals. [not registered for use in California)

STORAGE AND DISPOSAL
Donotcontaminatewater,foodorfeedbystorageanddisposal.
Pesticide Storage: Store in 2 cool, dry area until used. Store in original container only,
Pesticide Disposal: Wastes resulting from the use of this product may be disposed of on site or
at an approved waste disposal facility.
Container Disposal: Triple rinse (or equivalent). Then offer for

] i . recycling or reconditioning, or
|_puncture and dispose of in a sanitary landfill, or incineration, or, if allowed by State and local
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anthorities, by burning. If burned, stay out of smoke.

WARRANTY STATEMENT

OTSUKA warrants that this product conforms to the description on this label and is reasonably fit
for the purposes stated on this label when used in accordance with the directions on this label under
normal conditions of use.

OTSUKA MAKES NO WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE NOR ANY OTHER EXPRESS OR IMPLIED WARRANTY
EXCEPT AS STATED ABOVE.

If this product is defective, buyer’s exclusive remedy shall be the replacement of the product, or if
3ep}acement is impractical, refund of the purchase price. In no case will OTSUKA be liable for
:gxddenml,consequential or special damages resulting from handling, storage or use of this

uct.




ACARITOUCH o

A novel contact miticide for the suppression and OF CHILDREN

control of tetranychid mites on fruits, vegetables and CAUTION
ornamental plants See inside booklet for
EPA Reg. No.: 11581-3 e emante
EPA Establishment No. 48498-CA-1

U.S. Patent No. 6,294,578

ACTIVE INGREDIENT:

Propyleneglycol monolaurate .... 70.81%
OTHER INGREDIENTS: ............... 29.19%

100.00%

Manufactured by:

NET CONTENTS: 1 GALLON Otsuka Chemical Co. Ltd.
8

AD051908
102354




PRECAUTIONARY STATEMENTS
HAZARD TO HUMANS AND DOMESTIC ANIMALS
QUHON Harmful if swallowed, absorbed through skin or inhaled. Causes moderate eye irritation. Avoid contact with skin,
es or clothing. Avoid breathing spray mist. Wash thoroughly with soap and water after handling. Remove contaminated
clothing and wash clothing before reuse.

If swallowed + Call a poison control center or doctor immediately for treatment advice.

+ Have person sip a glass of water if able to swallow.

« Do not induce vomiting unless told to do so by the poison control center or doctor.
+ Do not give anything to an unconscious person.

If in eyes + Hold eye open and rinse slowly and gently with water for 15-20 minutes.
+ Remove contact lenses, if present, after the first 5 minutes, then continue rinsing eye.
» Call a poison control center or doctor for treatment advice.

If on skin » Take off contaminated clothing.
or clothing + Rinse skin immediately with plenty of water for 15-20 minutes.
+ Call a poison control center or doctor for treatment advice.

If inhaled » Move person to fresh air.

+ |If person is not breathing, call 911 or an ambulance, then give artificial respiration, preferably by
mouth-to-mouth, if possible.

+ Call a poison control center or doctor for further treatment advice.

Have the product container or label with you when calling a poison control center or doctor, or going for treatment. You
may also contact the National Pesticide Information Center at 1-800-858-7378 for emergency medical advice.

PERSONAL PROTECTIVE EQUIPMENT (PPE)
Qalicators and other handlers who may be exposed to the dilution through application or other tasks must wear long-
eeved shirt and long pants, waterproof gloves and shoes plus socks. Discard clothing and other absorbent materials that
have been drenched or heavily contaminated with the product's concentrate. Do not reuse them. Follow manufacturer's
instructions for cleaning/maintaining PPE. If no such instruction for washables, use detergent and hot water. Keep and
wash PPE separately from other laundry.

USER SAFETY RECOMMENDATIONS
Users should:
+ Wash hands before eating, drinking, chewing gum, using tobacco or using toilet.
+ Remove clothing immediately if pesticide gets inside. Then wash thoroughly and put on clean clothing.
+ Remove PPE immediately after handling this product. Wash the outside of gloves before removing. As soon as possible,
wash thoroughly and change into clean clothing.

ENVIRONMENTAL HAZARDS

This product is highly toxic to aguatic invertebrates, toxic to fish and aquatic plants. Do not apply directly to water, or to
areas where surface water is present or to intertidal areas below the mean high water mark. Do not contaminate water by
cleaning of equipment, washwaters or rinsate. Do not discharge effluent containing this product into lakes, streams, ponds,
estuaries, oceans or other waters unless in accordance with the requirements of a National Pollutant Discharge Elimination
System (NPDES) permit and the permitting authority has been notified prior to discharge. Do not discharge effluent con-
taining this product to sewer systems without previously notifying the local sewage treatment plant authority. For guidance
contact your State Water Board or Regional Office of the EPA.

DIRECTIONS FOR USE
it is a violation of Federal law to use this product in a manner inconsistent with its labeling. Do not apply this product in a way
that will contact workers or other persons, either directly or through drift. Only protected handlers may be in the area during
lication. For any requirements specific to your State or Tribe, consult the agency responsible for pesticide regulation.




AGRICULTURAL USE REQUIREMENTS

se this product only in accordance with its labeling and with the Worker Protection Standard, 40 CFR 170. This
dtandard contains requirements for the protection of agricultural workers on farms, forests, nurseries, and greenhouses,
and handlers of agricultural pesticides. It contains requirements for training, decontamination, notification, and emer-
gency assistance. It also contains specific instructions and exceptions pertaining to the statements on this label about
personal protective equipment (PPE), notification to workers, and restricted-entry intervals. The requirements in this box
only apply to uses of this product that are covered by the Worker Protection Standard.

Do not enter or allow worker entry into treated areas during the restricted entry interval (REI) of 4 hours or until sprays
have dried, whichever is longer.

PPE required for early entry to treated areas that is permitted under the Worker Protection Standard and that involves
contact with anything that has been treated such as plants, soil or water is:

* Long-sleeved shirt and long pants

+ Waterproof gloves

» Shoes plus socks

GENERAL INFORMATION
ACARITOUCH is a novel miticide for the suppression and control of tetranychid and other phytophagous mites including
Two-spotted spider mites, Pacific spider mites, Citrus red mites, Strawberry spider mite, Brown almond mite and
European red mite. ACARITOUCH is a miticide with a non-toxic mode of action blocking the spiracles and de-waxing the
cuticle causing death by suffocation and desiccation. This product may be used alone, tank-mixed with or in rotation with
other miticides. ACARITOUCH is intended for use in an integrated pest management (IPM) program to control mites.

READ ALL DIRECTIONS FOR USE BEFORE APPLYING THIS PRODUCT

COMPATIBILITY
ACARITOUCH has been found to be compatible with most commonly used pesticides and fertilizers. However, a com-
atibility test is recommended before using this product in a tank mix with other products. To test for compatibility, mix a
all amount of each product, in the recommended proportion, in a small jar to ensure that the mixture will be suitable.

ACARITOUCH has been evaluated for phytotoxicity on a variety of trees and plants under normal field conditions.
However, since testing on all varieties of all trees and field crops is not feasible, testing a small portion of the area to be
treated for phytotoxicity is recommended prior to treating the entire area. Further, all possible combinations or sequences
of pesticide sprays, including fertilizers, adjuvants and other pesticides have not been tested, thus testing for phytotoxic-
ity of spray mixtures is also recommended.

MIXING
Fill spray tank with half the recommended water, add ACARITOUCH. Agitate the mixture thoroughly and then fill the tank
with the remaining water. Thorough mixing is necessary for uniform coverage. For tank mixes, add the other products to
the tank mix according the directions for use on those product labels. Typically, the least soluble products will be added
first followed by the most soluble products. Agitate mixture thoroughly and use immediately. Use within 24 hours.

Do not apply this product through any type of irrigation system.
APPLICATION INSTRUCTIONS

Apply ACARITOUCH as soon as mites are identified on the plants, or when environmental conditions favor mite outbreaks.

Thorough spray coverage of foliage and fruit/vegetables and complete coverage of mites is necessary to achieve the max-
imum level of control.

At first sign of mite infestation, apply ACARITOUCH in sufficient water to thoroughly cover plant with spray. Make two appli-
cations 7 days apart to suppress and control mites present on the plants and those newly emerged. If temperatures are
such that mite egg hatch is accelerated, make the inter-treatment interval 3-5 days. When applied in rotation with other miti-
cides, apply ACARITOUCH up to 8 times during the season. Apply ACARITOUCH up to the day before harvest.

APPLICATION RATES
Mix 12 to 25 ounces of ACARITOUCH per 100 gallons of water. Apply sufficient spray volume to ensure thorough
Qverage of crop. In general, adequate coverage requires a minimum of 50 gallons of total spray volume per acre
pending on the crop. For additional information on crop coverage and sprayer settings, contact your local ACAR-
ITOUCH representative.




ucurbits Such as Acorn Squash, Butternut Squash, Cantaloupe, Casaba Melon, Crenshaw Melon,
Crookneck Squash, Cucumbers, Gherkin, Honeydew Melon, Pumpkin, Scallop Squash,
Watermelon, and Zucchini
Pome Fruits Such as Apples, Pears, and Quince
Stone Fruits Such as Apricots, Cherries, Nectarines, Peaches, and Plums
Grapes (wine, fresh market, raisin)
Nut Crops Such as Aimonds, Walnuts, and Pistachios
Hops [not registered for use in California]
Small Fruits Such as Blackberry, Blueberry, Currant, Loganberry, Raspberry, and Strawberry
and Berries
Fruiting Such as Eggplant, Peppers, and Tomatoes [not registered for use in California]
Vegetables
Tuberous and Such as Potatoes, Artichokes, Sweet Potatoes, and Yams [not registered for use in California]
Corm
Vegetables
Cereal Grains Such as Corn, Millet, Popcorn, and Sorghum [not registered for use in California]
Citrus Such as Grapefruit, Lemon, Lime, and Oranges [not registered for use in California]
Cotton [not registered for use in California]
Ornamentals — Such as bare root, container, bedding, and flowering stock, field grown cut flowers, vegetable
Field and transplants, nursery and landscape, potted flowering, shade and flowering trees, and woody
Greenhouse ornamentals [not registered for use in California]
. STORAGE AND DISPOSAL

Do not contaminate water, food or feed by storage and disposal.
Pesticide Storage: Store in a cool, dry area until used. Store in original container only.
Pesticide Disposal: Wastes resulting from the use of this product may be disposed of on site or at an approved waste
disposal facility.
Container Disposal: Nonrefillable container. Do not reuse or refill this container. [Metal]: Triple rinse (or equivalent)
promptly after emptying. Triple rinse as follows: Empty remaining contents into application equipment or a mix tank. Fill
container with 1/4 full of water and recap. Shake 10 seconds. Pour rinsate into application equipment or mix tank or
store rinsate for later use or disposal. Drain for 10 seconds after flow begins to drip. Repeat this procedure two more
times. Then offer for recycling or reconditioning, or puncture and dispose of in a sanitary landfill, or by other procedures
approved by State and local authorities. [Plastic]: Triple rinse (or equivalent) promptly after emptying. Triple rinse as fol-
lows: Empty remaining contents into application equipment or a mix tank. Fill container with 1/4 full of water and recap.
Shake 10 seconds. Pour rinsate into application equipment or mix tank or store rinsate for later use or disposal. Drain
for 10 seconds after flow begins to drip. Repeat this procedure two more times. Then offer for recycling or recondition-
ing, or puncture and dispose of in a sanitary landfill, or incineration, or, if allowed by State and local authorities, by burn-
ing, or by other procedures approved of by state and local authorities.

WARRANTY STATEMENT
OTSUKA warrants that this product conforms to the description on this label and is reasonably fit for the purposes stated
on this label when used in accordance with the directions on this label under normal conditions of use.

OTSUKA MAKES NO WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE NOR ANY
OTHER EXPRESS OR IMPLIED WARRANTY EXCEPT AS STATED ABOVE.

If this product is defective, buyer's exclusive remedy shall be the replacement of the product, or if replacement is imprac-
.al, refund of the purchase price. To the extent allowed by applicable law, OTSUKA will not be liable for incidental, con-
equential or special damages resulting from handling, storage or use of this product.
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(RE>
RIKEN VITAMIN CO. LTD.

Tokyo, Aug. 22, 2008

Product : RIKEMAL PL - 100
|
Substance : Propylene Glycol Esters of Fatty Acids |

Manufacturing Process :

Propylene Glycol —
(Synthetic) '
— Reaction — Molecular Distillation — Filtration
Fatty Acid
(Coconut)

— Weighing/Packing -— Product

Riken Vitamin Co. Ltd.
Quality Assurance Dept.

/L{ | . éf gme ]/ﬂ\

Manager ; Nf Yamgzaki

2-9-18, Misaki-cho, Chiyoda-ku, Tokyo 101-8370, Japan Tel . 81-3-5275-5130  Fax:81-3-3237-1087
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(OMRI

. P.0. Box 11558, Eugene, Oregon 97440-3758 USA
: '541.343.7600 - fax 541.343.8971
info@omri.org

January 29, 2008

Ms. Heather R. Bjornson

Otsuka Chemical Co., LTD

1150 18th Street NW #1000

Washington, DC 20036 APR 24 2000

Dear Ms. Heather R. Bjornson:

Thank you for submitting your application for Acaritouch to OMRI for inclusion in the OMRI
Products List. We appreciate your application. We are committed to providing timely, courteous, and
accurate service.

Unfortunately, some of the information specified in the OMRI checklists and/or forms was not
included in the materials sent to us. Before we can complete the review of Acaritouch, more information
is needed in accordance with OMRI’s policies and standards. Specifically, the following information is
required:

For the final product Acaritouch:

1. Please provide EPA Confidential Statements of Formula (CSF Form 8570-4) for the basic
formulation and all alternate formulations currently on file with EPA under the same EPA
. Reg. Number and a written declaratron that no other formulations than those,submitted to.
. ° OMRI exist under the same EPA Reg. Number. Company name and product name on at least

one CSF for the ﬁnal product must match the company and product names on the product
label . £2y 5

2. Ifthe formulatlon contalns one-or more Techmcal Grade Active Ingredlent(s), provrde CSFs
for the basic and all alternate formulations of each TGAI and a written declaration that no
other formulations than those submitted to OMRI exist under the same EPA Reg. Number.
Company name and product name on at least one of the TGAI’s CSFs must match those
declared on the CSF of the final product that the TGAI is used in.

3. Describe any and all other materials or products handled at the manufacturing site or state
that srte use is exclusive to Acaritouch.

4. If Acaritouch contains products of microbial processes, and any prohibited substances are
used in the growth medium, declare whether any trace of those substances remains in the
final product and document the methods used to remove them.

5. If Acaritouch contains products of microbial processes, provide an independent verifiable lab
analysis to document the Salmonella level of the finished product using standard method
9260.D with a detection limit below 3MPN/4g reported as MPN/4g.

6. If Acaritouch contains products of microbial processes, provide 1ndependent venﬁable lab
analysis to document the fecal coliform level of the finished product using an EPA
recogmzed method of testmg wrth a detectron lrmrt below 1 OOOMPN/g and reported as
MPN/g N L

7. If Acarrtouch contalns products of mlcroblal processes declare 1f there isa. program in place“
I to address pathogemc organisms and other contaminants. .

occ-1122




(OMRI

P.0. Box 11558, Eugene, Oregon 8¢7440-3758 USA
541.343.7600 - fax 541.343.8971
info@omri.org

For the ingredient Actor M-1:

8. Provide complete descriptions (preferably including a flow chart) of the manufacturing
process for this ingredient. Include ingredient amounts, sequence and duration of events,
temperature changes, reactions, and all steps taken to assure that prohibited substances are not
intentionally or accidentally in the product and methods to verify that the product is not
contaminated. Include description of any composting, digestion, fermentation, extraction or
other processes and any methods used for removing extractants or growth media from final
product.

For the ingredient Rikemal P1-100:

9. Provide complete descriptions (preferably including a flow chart) of the manufacturing
process for this ingredient. Include ingredient amounts, sequence and duration of eveits;-
temperature changes, reactions, and all steps taken to assure that prohibited substances are not
intentionally or accidentally in the product and methods to verify that the product is not
contaminated. Include description of any composting, digestion, fermentation, extraction or
other processes and any methods used for removing extractants or growth media from final
product.

Please send the requested information to OMRI, P.O. Box 11558, Eugene, OR 97440-3758 by
February 29, 2008. Information may be faxed to 541-343-8971 up to the deadline if the original is also
postmarked the same day or earlier. All confidential information submitted to OMRI must be
marked as “CONFIDENTIAL” on every page as described in the OMRI Policy Manual.

Please refer to the OMRI Policy Manual §2.3 for more information about deadlines or to request an
extension. In order to receive a deadline extension, you need to request one in writing before the deadline.
All requests must be accompanied with a valid reason for the extension and an estimate of the additional
time required. Please note that any extension is at OMRI’s discretion and that requests will not be
automatically granted. Failure to meet the deadline or properly request an extension will end the review
process and result in forfeiture of the review fee. Also, if you wish to be assigned a product review

coordinator other than the one whose signature appears below, please make a written request for the
change.

While we hope that you are able to complete the file by providing the documentation requested in this
letter, OMRYI’s staff or Review Panel may require additional information after evaluating your response or
any other documentation on file. In particular, if the information requested is inconsistent with
documentation previously submitted, please explain any discrepancies.

I will be your reviewer throughout the review process. Please contact me with any questions. I look
forward to your reply.

Ungud Yl r—

Angela Hobson

Product Review Coordinator

occ-1122




OMRI]

‘ : P.0. Box 11558, Eugene, Oregon 87440-3758 USA
541.343.7600 - fax 541.343.8971
info@omri.org

June 9, 2008

Ms. Heather R. Bjornson
Otsuka Chemical Co., LTD
1150 18th Street NW #1000
Washington, DC 20036

Dear Ms. Heather R. Bjornson:

The OMRI Review Panel has reviewed Otsuka Chemical Co., LTD’s product, Acaritouch, and has
recommended that it be Prohibited for use in organic production. This decision indicates that
Acaritouch does not comply with OMRI Standards Manual or the OMRI Policy Manual, which are
based on the requirements of the USDA National Organic Program (NOP) Rule (7 CFR Part 205).

The Review Panel determined that Acaritouch was prohibited because of the presence of synthetic
substances that are not on the 2004 EPA List 4: Rikemal PL-100 (propylene glycol monolaurate) and
Actor M-1. Substances used in a pesticide must be either non-synthetic or be on EPA List 4 as of 2004.

" Otsuka Chemical Co:; LTD can petition the NOP to have the prohibited substance considered for
use in-organic production. For information on the petition procedure, see the NOP website at
www.ams.usda.gov/nop/NationalList/ListHome.html. Should your petition be successful, OMRI will

. re-open the Acaritouch application file upon your request. You may also choose to reformulate your
product to remove any prohibited substances, and submit a new product application and fee to OMRI
for the review of a reformulated product at a later date.

Prohibited listings are circulated to subscribing certifiers and provided to other OMRI subscribers
when requested. Please be aware that organic certification agents retain the right to make final
certification decisions concerning use of products in organic production. These certifiers may choose
not to recognize OMRI’s recommendation. OMRI is not responsible for any losses that may occur as a
result of the OMRI Prohibited Status of Acaritouch.

This letter serves as OMRI s Final Response Letter to Otsuka Chemlcal Co LTD regarding the
status of Acaritouch. If Otsuka Chemical Co., LTD wishes to rebut or appeal thls decision, please refer
to the “Decision Rebuttals, Appeals and Med1at1on” section of the OMRI Policy Manual. All
confidential information submitted to OMRI must be marked as “CONFIDENTIAL” on every page as
described in the OMRI Policy Manual.

Thank you for your participation in the Review Program of the Organic Materials Review Institute.

Sincerely, sl

Aftfgeia:H’Bbseﬁ hroyys

Review Program Coordinator - " = oo i O T SnsaE Ay SRR

oce-1122




Technology Sciences Group Inc.
Arzona: Registration Division
4061 North 156" Drive
Goadyear, AZ 85338

Phone: (623] 535-4060

FAX (623) 535-4061

E-Mail: jazkstz@uswest.net =
i,
lain Weatherston, Ph.D,
Senior Regulatory Cansultant
Pesticide Division
Dr. Sheryi Reilly May 18, 2000

Branch Chief, Biochemicals Branch

Biopesticide and Pollution Prevention Division [7511C])
U.S. Environmental Protection Agency

Crystal Mall Building #2, S* Floor

1921 Jefferson Davis Highway,

Arlington, VA 22202

SUBJECT:  Request for biochemical pest control agent classification for
propyleneglycol monolaurate [CAS# 27184-74-7]

COMPANY: Toagosei Co. Ltd.
1-14-1, Nishi Shimashi,
Minatoku
Tokyo 1058419
Japan
[EPA Company Number 70231]

CONTACT: lain Weatherston, Ph.D.
: Technology Sciences Group, Inc.
4061 north 196" Drive
Goodyear, AZ 85338
Tel: 623-5354060
Fax: B523-535-4061
E-mail: jazkatz@uswest.net or iweatherston@tsgusa.com

Dear Sheryl:

As agent for, and on behalf of Toagosei | wish to submit for the review of the Biopesticide
Classification Committee the enclosed rationale to have propyleneglycal monolaurate
[PGML][CAS# 27184-74-7] classified as a biochemical pest control agent and have the
subsequent application for registration of an end-use product containing PGML, and petition for
exemption from the requirement of a tolerance reviewed in BPPD.

Toagosei is proposing to register an end-use product called ACARITOUCH which will be labeled
for control of tetranychid mites on a variety of crops including cotton, grapes, strawberries, pome
fruits, nuts, tomatoes and cucurbits. ACARITOLUCH which contains PGML as its sole active
ingredient controls the target pests by a nontoxic mode of action, namely by coating the insect,
blocking the spiracles and causing death by suffocation.

Toagosei believes that the rationale detsiled on the enclosure is sufficient for the committee to
classify PGML as a biochemical pest control agent and therefore, also



Dr. Sheryl Reilly
May 18, 2000
Page 2.

at this time, requests a pre-application meeting. Once the date of the meeting has been confirmed
I will forward to you a list of attendees representing Toagosei, a meeting agenda and if it is
necessary, a request to have specific Agency personnel at the meeting. This will be followed by,
at least a week before the meeting submission of a background document describing the product
including a mock up label and a list of proposed registration requirements.

At this time | would like to propose that the meeting be held any afternoon of the week of June
26 - 30, 2000, on the day which is most convenient for your schedule.

[ wish to thank you for your assistance in this matter.

Sincerely yours,
\N WeResb_ .

lain WWeatherston

enclosure:\

cc: William Schneider [Chairman, Biochemicals Classification Committee]
Akira Motegi [Toagosei Co. Ltd.]
Kaoru Kasuga {Nichimen Corporation]
Yukio Tachibana [Nichimen America Inc.]




Toagasei Co. Ltd, Page 1
April 2000
Request for Biochemical Contral Agent Classification

RATIONALE DOCUMENT
COMPOUND
NAME Propyleneglycol mono laurate CAS3# 27194-74-7
SYNONYMS:; Propyleneglycol monofattyacid ester
Dodecanoic acid, monoester with 1,2-propane diol
Lauric acid, monoester with propane-1,2-diol
Prapylene glycol monododecanocate
Emalex PGML
Rikemmal PL 100
OTHER CAS# 1322-87-8
10108-22-2
MOLECULAR FORMULA CyxHa05
MOLECULAR WEIGHT 258
BOILING POINT: 246.6°C
SOLUBILITY: 4 mg/| -water

1,000 gram/| hexane, heptane, xylene, toluene,
methylene chloride

REGULATORY STATUS: > Admitted as a food additive in Japan in 1861

[Official regulation of Food Additives 6™ Edition,
1962, also Food Chemicals #8, 1996, page 219]
for use in bakery products and icecreams.

> ADI in dapan 25 mg/kg/day [first reference
above]

> PGML has GRAS status at 21 CFR 172.856 as a
multipurpose food additive since the acid is in
compliance with 21 CFR 172.860.

SAFETY OF PGML
TOXICITY > LD, [mice] > 40,000 mg,/ kg [safety toxic study

report H-98190] Acute oral toxicity of propylene
glycol fatty acid monoester, Nippon Experimental
Medical Research Co., Ltd., 1998}

> No [esions were found on the kidneys of rats fed
on a diet of 650% propylene glycol fatty acid
monoester for 40 days [S. Lepkovsky et al,,
Biochemical Journal, 108: 431-438, 1935]




Toagosei Ca. Ltd. Page 2

. April 2000
Reguest for Bigchemical Control Agent Classification

> There were no histological differences in the
tissues of rats fed for 13 weeks on a diet
containing 0 1, 5, 3.36 and 7.52% propylene
glycol fatty acid monoester. [J.D. Brander WHO
Food Additive Series, No. 5,276 Toxicological
evaluation of some food additives including
anticaking agents, antimicrobials, antioxidants,
emulsifiers and thickening agents - 1873]

METABOLISM > PGML is easily and guickly hydrolyzed by
organisms and soil to propylene glyco!l and lauric
acid.

> Propylene glycol has GRAS status at 21 CFR 582.
4666 as an emulsifier, at 21 CFR 582.1666 as a
general purpose food additive [except in cat food]
and is affirmed as a specific GRAS substance at
21 CFR 184.16686. it is used as a non-toxic
antifreeze in breweries and dairies, as a solvent in
pharmaceutical preparations and as an inhibitor of
fermentation and mold growth [Merck Index 8%

‘ Edition, page 1017] Propylene giycol can be
manufactured from sorbitol, a component in many
berries and fruits [Merck index 9% Edition, 1127].
The lowest published oral toxic dose [human child]
is 79 grams/kg [J. Pediatrics, 93: 515, 1978},
the oral LOg, [rat] = 20 grams/kg [Toxicalogy &
Applied Pharmacology, 45: 363, 1978; the
dermel LDg, [rat]= 20.8 grams/kg [NPIRI Raw
materials handbook Volume 1, Organic Solvents
1074] This value is also the lowest lethal avien
oral dose [quail] {Ecotoxicology & Environmental
Safety. 6:149, 1882. For a review of the toxicity,
metabolism and biochemistry of propylene glycol
see Ruddick, 1972. Toxicol. Appl. Pharmacal. 21:
102.

> Lauric acid has been isolated from many plant and
animal fats, and as the free acid from coconut oil,
other nut oils and seed oils. Lauric acid is included
in the multipurpose additive GRAS status at 21
CFR 172.860. The toxicology profile to be found at
http:/ /siri.org/msds/tox/f/q73/q749.htmi
includes oral LDy, [rat] = 12 gram/kg; it is @ mild
irritant in both the primary eye and primary skin

irritation tests. It is widely used in the manufacture
. of detergents, soaps and shampoos.




Toagosei Co. Ltd. Page 3
April 2000
Request for Biochemical Control Agent Classification

The above information is indicative that PGML does not pose significant hazards to
humans, other mammals or the environment.

NATURAL OCCURRENCE

PGML does naot occur naturally but is manufactured by the transesterification of
propylene glycol and lauric fatty acid ester derived from an edible oil or fat. There are
various precedents of compounds not of natural occurrence being accepted for review
and approval by BPPD egthe synthetic Mediterranean fruit fly attractant, trimediure;
the systemic fungicide, mono- and di- potassium salts of phasphorous acid; the
repellent, 3-{N-butyl-N-acetyl}-aminopropionic acid, ethyl ester, and the insecticide
sucrose octanoate fatty acid esters.

APPLICATION RATES

The specific gravity of ACARITOUCH is 0.92 gm/ml @ 20°C. The standard application
rate will be 12.5 - 25 fl.oz./acre in 100 gallons of water.

12.5 - 25 fl.oz/acre equates to 368 - 738 ml/acre which equals 344 - 688 grams of
Acaritouch/acre. At the nominal concentration of 73% for the PGML, this gives an
application rate of 251 - 502 grams of PGML per acre or 0.067 - 0.134% [w/w].

it is propased that the praduct will be used with a minimum of two sprays at least 7
days apart.

MODE OF ACTION

The action of ACARITOUCH is nontoxic, when the PGML is formulated as an
emulsifiable concentrate and diluted for use, the inner side of the emulsion droplets
have a high concentration of PGML which can cover the bady of the target insect or
mite and block the spiracles and solubilize [de-wax] the cuticle thereby causing death by
physical, non-toxic modes of action of suffacation and desiccation.

SUMMARY

PGML is an affirmed GRAS material that does not pase any significant hazards to man
or the environment, it is used at low application rates, has a non-+toxic mode of action
and although not naturally occurring warrants classification as a biochemical pesticide
or a "biochemicalike” pesticide warranting a reduced data set and review by BPPD.
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08/03/2000 PREVENTION, PESTICIDES AND
Technology Sciences Group, Inc. RE TOXIC SUBSTANCES
4061 North 156th Drive
Goodyear, AZ 85038
for
Toadosei Co. Ltd.
1-14-1, Nishi Shimashi, Minato-ku, APR 24 2009
Tokyo 105-8419 Japan

Dear Iain Weatherston,

The Biochemical Classification Committee has determined that your product, Propylene glycol
monolaurate, is not a Biochemical Pesticide but is eligible for review in the Biopesticide and Pollution
Prevention Division (BPPD) using a reduced data set akin to that vsed for biochemical pesticides.

Similar chemicals have been recently approved to be reviewed in BPPD. There was some evidence
that the monoacylglycerolas aflected the plasma membrane. This activity is negated by substances in food
such as proteins, e.g. serum albumin, starch, cholesterol, lecithin, saponin, calcium ions, magnesium ions, and

charcoal This may be an explanation for the lack of reported dietary toxicity for these compounds in the
‘ human diet.

This product is being used for a non-toxic mode of action so the committee could consider classifying
this new use as a biochemical pesticide use, However, Propylene glycol monolaurate is not actually naturally-
occurring, nor is it substantially similar and functionally identical to a naturally-occuring substance so this
product does not technically fit the definition of a biochemical pesticide. The committec recommends this
product be reviewed in BPPD using a data set akin to that used for biochemical pesticides. The assessment
may require a comparison of the exposure in the diet of the GRAS uses to the residues on the RAC's, If there
is a significant additional exposure due to the pesticidal use, additional data may be required.

Janet Andersen, Director, Biopesticides and Pollution Prevention Division, has approved your

product for review by BPPD. Please contact Sheryl Reilly, acting Biochemical Pesticide Branch Chief (703-
308-8265), for further information in registering your product.

Smﬁ w(%%

William R. Schneider, Ph.D., Chair .
Biochemical Classiftcation Committee
Biopesticides & Pollutien Prevention Division (7511C)

Intemet Addreas (URL) e hitpy//www.opa.gov @
Recycled/Recyclable « Printad with Vegetable Ot Basad Inks on Recycled Paper (Minimum 25% Postconsumer)

TOTAL P.83



U.S.EPA/OPP Pesticide-Related Database Queries - NPIRS Page 1 of 2

P NTIRS Pulblic

Home About Services Meetings PPIS State ALSTAR Links Subscribe Contact

Company Information

PC Code: 11288 g
Chemical Name: Dodecanoic acid, monoester with 1,2-propanediol
Number of Active Registrants: 2

a Represents a link to a registrant list for this chemical.

Firm Number: 10350
M
3M CENTER, BLDG 220-6E-03
ST. PAUL MN 55144
651/733-3461

Display: ® Active Products Only (" All Products [__Get Product Info |

Firm Number; 11581

OTSUKA CHEMICAL COMPANY, LTD. Amep’
3-2-27 OTEDORI testir
CHUO0-KU, OSAKA, 540-0021 growing
withot

Display: ® Active Products Only ) All Products [__Get Product info_ | ng
sched

NPIRS® is a registered trademark of the National Pesticide Information Retrieval System.
Copyright © 1998-2008, Purdue Research Foundation. All Rights Reserved.

http://ppis.ceris.purdue.eduw/htbin/cnamlist.com 11/1/2008
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U.S.EPA/OPP Pesticide-Related Database Queries - NPIRS Page 1 of 2

Home About Services Meetings PPIS State ALSTAR Links Subscribe Contact

Product Report

Firm Number: 10350
M
3M CENTER, BLDG 220-6E-03
ST. PAUL MN 55144
651/733-3461

Number of Selected Products: 1

@ Represents a link to view USEPA/OPP Label Images (tiff format).
& Represents a link to additional chemical information.

VWX-42 TECHNOLOGY PROPYLENE GLYCOL MONOLAURATE
Registration Number: 10350-67 &

Status: Active
Approval Date: 09-30-03
Product Manager: Patricia Moe (703)308-8713

Percent Active Ingredient

75.8500 Dodecanoic acid, monoester with 1.2-propanediol (11288) = They're

of the in
show uj
take on
salmone
coli. Th
blood
poultry
has fow
biddir

Contact NPIRS for more detailed product info available through custom searching
or subscription

NPIRS® is a registered trademark of the National Pesticide Information Retrieval System.
Copyright © 1998-2008, Purdue Research Foundation. All Rights Reserved.

http://ppis.ceris.purdue.edu/htbin/rnamset.com 11/1/2008




First Aid

Hold eye open and rinse slowly
and gently with water for 15-20
minutes. Remove contact
lenses, if present, after the first
§ minutes, then continue rinsing
. eye.
Call a poison control center or
doctor for treatment advice.

If in eyes:

Have the product container or label with
you when calling a poison control center or
doctor, or going for treatrment.

Directions for Use

Itis a violation of Federal law to use this
product in a manner inconsistent with its
labeling.

Propylene Glycol Meonolaurate is a broad
spectrum antimicrobial agent. it may be used
to control fungi or bacteria that cause decay of
post-harvest fruits and vegetables.

Propylene Glycot Monolaurate is intended
for formulation into end use products for post-
harvest treatment of crops and foods.
Farmulators must obtain EPA registration for
their end-use products.

r

-~ =
VWX-42 Technology
Propylene Glycol Monolaurate

KEEP OUT OF REACH OF CHILDREN

CAUTION
Active ingredient................ccccoivirvenene. WL %
Propylene glycol monolaurate....... 75.85%
Other Ingredients.......... reerrerieaeraans 24.15%
Total....o e s e eesaeens 100.00%

Weight per gallon: 7.55 ibs.

St Paul, MN 55144-1000

EPA Reg. No. 10350-XX
EPA Est. No.

WARRANTY STATEMEN
i
i SEP 302003

ek ot L

e lenesy,

(DRAFT 7/10/2003)

ACCEPTED

o el Bodentackds R,
Postichde

Lot. Number:

Net Volume: gal.

b Precautionary Statemencs+

Hazards to Humans and Domestic Animals
CAUTION: Causes moderate eye frritation.
Avoid contact with eyes or clothing. Wash
thoroughly with soap and water after handling.
Prolonged or frequently repeated skin contact
may cause allergic reactions in some
individuals.

Environmental Hazards

Do not contaminate water when cleaning
equipment or disposing of equipment wash
waters. Do not discharge effluent containing
this product into lakes, streams, ponds,
estuarles, oceans, or other waters unless in
accordance with the requirements of a
National Pollutant Discharge Elimination
System (NPDES) permit and the permitting
authority has been notified in writing prior to
discharge. Do not discharge effluent
containing this product to sewer systems
without previously notifying the local sewage
treatment plant authority. For guidance,
contact your State Water Board or Regional
Office of the EPA.

Storage and Disposal

Do not contaminate water, food, or feed by
storage and disposal. Store product in a cool,
dry area out of direct sunlight. Store in onginal
container only. Wastes resulting from the use
of this product may be disposed of on site, or
at an approved waste disposal facility. Triple
rinse container, then offer for recycling, or
puncture and dispose of in a sanitary landfill or
incinerator. Or, if allowed by state and local
authorities, dispose of container by buming.

S

————— e e



U.S.EPA/OPP Pesticide-Related Database Queries - NPIRS Page 1 of 2

P NPIRS Pubdlic

Home About Services Meetings PPIS State ALSTAR Links Subscribe Contact

Product Report

Firm Number: 11581
OTSUKA CHEMICAL COMPANY, LTD.
3-2-27 OTEDORI
CHUO0-KU, OSAKA, 540-0021

Number of Selected Products: 1

Represents a link to view USEPA/OPP Label Images (tiff format).
Represents a link to additional chemical information.

ACARITOUCH
’ Registration Number: 11581-3 @
Status: Active

Approval Date: 10-12-04
Product Manager: Patricia Moe (703)308-8713

Percent Active Ingredient
70.8100 Dodecanoic acid. monoester with 1,2-propanediol (11288) 4

Mexic
grapefru

Contact NPIRS for more detailed product info available through custom searching
or subscription

NPIRS® is a registered trademark of the National Pesticide Information Retrieval System.
Copyright © 1998-2008, Purdue Research Foundation. All Rights Reserved.

http://ppis.ceris.purdue.eduw/htbin/rnamset.com 11/1/2008



Product Database Web Search - NPIRS Page 1 of 1

Federal Registration Data

11/01/08
11:34

lumbex - ~ts Selec t 1
Federal Data: Federally ACTIVE Registrations Onl:

11581-3

PRODUCT STATUS: ACTIVE
TRANSFERRED FROM: 70231-2 TRANSFER DATE: 12-20-05
COMPANY: TOAGOSEI CO,

FORMULATION: SOLUBLE CONCENTRATE

SI

NAL WORD: CAUTION

VE INGREDIENT

ik
70.8100 Dodecancic acid, monocester with 1,2-propanediol (11Z828)
STATES REG: OR-08 CA-08 AZ-08

ORIGINAL APPROVAL DATE: 10-12-04

A i iemTe T ROAm TIRMATMDR TV DDR .+ .
AN ¥ afa Lol Jrlmlnl B o *ONA v

*xvx END QOF DRDATA FOR THIS PrRODUC e W

©Copyright 1998-2008 Purdue Research Foundation. All rights reserved.

http://npirs.ceris.purdue.eduw/htbin/print9.com 11/1/2008



Fatty Acid Monoesters with Glycerol or Propanediol Fact Sheet | Pesticides | US EPA Page 1 of 3

http://www.epa.qgov/oppbopdl/biopesticides/ingredients/factsheets/factsheet _011288.htm
L. Last updated on Friday, October 10th, 2008.
Pesticides: Regulating Pesticides

You are here: EPA Home  Pesticides Regulating Pesticides Biopesticides Active
Ingredient Index C, D Fatty Acid Monoesters with Glycergl or Propanediol Fact Sheet

Fatty Acid Monoesters with Glycerol or
Propanediol Fact Sheet (011288)
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* Glycerol monocaprylate (octanoic acid monoester with * Products
glycerol), 011292 (CAS No. 26402-26-6) * Registrants

* Glycerol monocaprate (decanoic acid monoester with
glycerol), 011291 (CAS No. 26402-22-2)

* Glycerol monolaurate (dodecanoic acid monoester with glycerol), 011290 (CAS No.
27215-38-9)

* Propylene glycol monocaprylate (octanoic acid monoester with 1,2-propanediol),
082074 (CAS No. 68332-79-6)

* Propylene glycol monocaprate (decanoic acid monoester with 1,2-propanediol),
011289 (CAS No. 68795-69-7)

* Propylene glycol monolaurate (dodecanoic acid monoester with 1,2-propanediol),
011288 (CAS No. 27194-74-7)
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Summary

These active ingredients may be used on food and feed crops both before harvest to protect
against mites, and after harvest to prevent microbial damage during storage. These
chemicals and their breakdown products are approved for food use by the FDA. No harm is
expected from use of these substances in pesticide products as long as users follow label
instructions.

I. Description of the Active Ingredient

This fact sheet summarizes information about six chemicals with similar structures.
Three of the chemicals consist of glycerol monoesters containing specified fatty acids,
and the other three chemicals consist of propylene glycol monoesters containing the
same specified fatty acids (C8, C10, and C12 straight chain saturated fatty acids).
These chemicals control mites on growing crops. They also control microbes that can
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II.

III.

IV.

V.

cause decay on stored food; researchers suggest that these monoesters act by
disrupting microbial membranes.

Glycerol fatty acid esters are found in all living organisms, including plants and
humans, whereas propylene glycol esters are manufactured. However, the six
substances behave the same in various toxicity tests, and are metabolized by living
organisms using the same biochemical pathways. The six substances and their
breakdown products are approved by the United States FDA for use in food and feed.

Use Sites, Target Pests, and Application Methods

» Use Sites: Major use sites are expected to be both
1. in the field,
2. on food and feed in indoor storage facilities

* Target pests:
1. Mites in the field;
2. Fungi, yeast, gram positive and gram negative bacteria, and lipid-coated
viruses that cause decay in stored crops.

+ Application Methods:

1. In the field, the first end-use miticide product is sprayed at a
concentration of up to 25 0z/100 gal of water, with a minimum application
of 50 gal/acre.

2. After the crop is harvested and ready for storage, the first
fungicidal/biocidal product will be applied as a liquid containing less than
1% by weight of active ingredient.

Assessing Risks to Human Health

Whether a substance poses a risk to humans or other organisms depends on two
factors: how toxic the substance is, and how much of it an organism is exposed to.
Therefore, the EPA considers toxicity data and exposure data in deciding whether to
approve a pesticide for use. In studies using laboratory animals, the fatty acid
monoesters showed no adverse effects except for mild eye irritation for both the
glycerol and the propylene glycol monoesters and dermal sensitization for the
propylene glycol monocaprylate. Therefore, special precautions were put on some of
the propylene glycol monoester labels to warn users that the product might cause an
allergic response: An example of a precautionary statement is: “Prolonged or
frequently repeated skin contact may cause allergic reactions in some individuals
exposed to this product.”

Assessing Risks to the Environment

Adverse effects on birds and higher organisms are expected to be low due to the low
mammalian toxicity found in animal testing and the ability of most organisms to
metabolize these substances. Testing has demonstrated, however, that the miticide is
moderately toxic to fish and algae and very toxic to aquatic invertebrates, although
harmless to honey bees. The label on the first registered miticide product must
specifically warn users not to apply the product to bodies of water or to contaminate
bodies of water during application, cleaning, or disposal.

Regulatory Information
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The six fatty acid monoesters were initially registered (licensed for sale) as

manufacturing use products in September 2003 by 3M. Two end products were
registered as of October 2004:

June 2004. 3M registered an end product to prevent microbial growth on stored

potatoes. Product (Reg # 10351-61) contains propylene glycol monocaprylate as its
major active ingredient.

October 2004. Toagosei Co. Ltd, Japan, registered an end product to control mites on
food crops and ornamental plants. The product (Reg # 70231-2) contains propylene
glycol monolaurate as the active ingredient.

VI. Registrant Information

Iain Weatherston, Ph.D. (U.S. contact for Toagosei, Co., which is the
registrant.)

Senior Regulatory Consultant

Pesticide Division

Technology Sciences Group, Inc.,
4061 North 156th Drive

Goodyear, AZ 85338

e-mail: jazkatz@qwest.net

ph: 623-535-4060 (fax 623-535-4061)
Toagosei Co., Ltd.

1-14-1, Nishi Shimbashi

Minato-Ku, Tokyo 105-8419, Japan

VII. Additional Contact Information

Ombudsman, Biopesticides and Pollution Prevention Division (7511P)
Office of Pesticide Programs

Environmental Protection Agency

1200 Pennsylvania Avenue, NW

Washington, D.C. 20460
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§180.1244

§180.1244 Ammonium bicarbonate; ex-
emption from the requirement of a
tolerance.

An exemption from the requirement
of tolerance is established for residues
of ammonium bicarbonate used in or
on all food commodities when used in
accordance with good agricultural
practices.

[69 FR 13745, Mar. 24, 2004]

§180.1245 Rhamnolipid biosurfactant;
exemption from the requirement of
a tolerance.

An exemption from the requirement
of a tolerance is established for resi-
dues of rhamnolipid biosurfactant
when used in accordance with good ag-
ricultural practices as a fungicide in or
on all food commodities.

[69 FR 16800, Mar. 31, 2004]

§180.1246 Yeast Extract Hydrolysate
from Saccharomyces cerevisiae: ex-
emption from the requirement of a
tolerance.

This regulation establishes an ex-
emption from the requirement of a tol-
erance for residues of the biochemical
pesticide Yeast Extract Hydrolysate
from Saccharomyces cerevisiae on all
food commodities when applied/used
for the management of plant diseases.

[69 FR 9958, Mar. 3, 2004]

§180.1248 Exemption of citronellol
from the requirement of a toler-
ance.

An exemption from the requirement
of a tolerance is established for resi-
dues of the biochemical pesticide
citronellol in or on all food commod-
ities.

[69 FR 23146, Apr. 28, 2004]

§180.1249 Hygromycin B phospho-
transferase (APH4) marker protein
and the genetic material necessary
for its production in all plants; ex-
emption from the requirement of a
tolerance.

Hygromycin B phosphotransferase
(APH4) and the genetic material nec-
essary for its production in all plants
are exempt from the requirement of a
tolerance when used as a plant-incor-
porated protectant inert ingredient in
cotton. ''Genetic material necessary

40 CFR Ch. | (7-1-06 Edition)

for its production’” means the genetic
material which comprise genetic mate-
rial encoding the APH4 protein and its
regulatory regions. '‘Regulatory re-
gions’' are the genetic material that
control the expression of the genetic
material encoding the APH4 protein,
such as promoters, terminators, and
enhancers.

[69 FR 18278, Apr. 7, 2004]

§180.1250 C8, C10, and C12 fatty acid
monoesters of glycerol and pro-
pylene glycol; exemption from the
requirement of a tolerance.

The C8, C10, and C12 straight-chain
fatty acid monoesters of glycerol (glyc-

erol monocaprylate, glycerol
monocaprate, and glycerol
monolaurate) and propylene glycol

(propylene glycol monocaprylate, pro-
pylene glycol monocaprate, and pro-
pylene glycol monolaurate) are exempt
from the requirement of a tolerance in
or on all food commodities when used
in accordance with approved label rates
and good agricultural practice.

[69 FR 34944, June 23, 2004]

§180.1251 Geraniol; exemption from
the requirement of a tolerance.

An exemption from the requirement
of a tolerance is established for resi-
dues of the biochemical pesticide gera-
niol in or on all food commodities.

{69 FR 23151, Apr. 28, 2004]

§180.1252 Phosphomannose isomerase
and the genetic material necessary
for its production in all plants; ex-
emption from the requirement of a
tolerance.

Phosphomannose isomerase (PMI)
protein and the genetic material nec-
essary for its production in plants are
exempt from the requirement of a tol-
erance when used as plant-incorporated
protectant inert ingredients in plant
commodities. Genetic material nec-
essary for its production means the ge-
netic material which comprise genetic
material encoding the PMI protein and
its regulatory regions. Regulatory re-
gions are the genetic material, such as
promoters, terminators, and enhancers,
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ALASKA—CARBON MONOXIDE

Designated area

Designation

Classification

Date*

Type Date ! Type

Anchorage Area:

Anchorage Election District (part) Anchorage nonattainment area July 23, 2004

boundary.

The Anchorage Nonattainment Area is contained within the bound-
ary described as follows: Beginning at a point on the centeriine of
the New Seward Highway five hundred (500) feet of the center-
line of O'Malley Road; thence, Westerly along a line five hundred
(500) south of and parallel to the centerline of O’'Malley Road and
its westerly extension thereof to a point on the mean high tide
line of the Turnagain Arm; thence, Northeasterly along the mean
high tide line to a point five hundred {500) feet west of the south-
erly extension of the centerline of Sand Lake Road; thence,
Northerly along a line five hundred (500) feet west of and parallel
to the southerly extension of the centerline of Sand Lake Road to
a point on the southerly boundary of the International Airport
property; thence, Westerly along said property line of the Inter-
national Airport to an angle point in said property line; thence,
Easterly, along said property line and its easterly extension there-
of to a point five hundred (500) feet west of the southerly exten-
sion of the centerline of Wisconsin Street; thence, Northerly along
said line to a point on the mean high tide line of the Knik Arm;
thence, Northeasterly along the mean high tide line to a point on
a line parallel and five hundred (500} feet north of the centerline
of Thompson Street and the westerly extension thereof; thence,
Easterly along said line to a point five hundred (55) feet east of
Boniface Parkway; thence, Southerly along a line five hundred
(500) feet east of and parallel to the centerline of Boniface Park-
way to a point five hundred (500) feet north of the Glenn High-
way; thence, Easterly and northeasterly along a line five hundred
(500) feet north of and parallel to the centerline of the Glenn
Highway to a point five hundred (500) feet east of the northerly
extension of the centerline of Muldoon Road; thence, Southerly
along a line five hundred (500) feet east of and parallel to the
centerline of Muldoon Road and continuing southwesterly on a
line of curvature five hundred (500) feet southeasterly of the cen-
terline of curvature where Muldoon Road becomes Tudor Road to
a point five hundred (500) south of the centerline of Tudor Road;
thence, Westerly along a line five hundred (500) feet south of the
centerline of Tudor Road to a point five hundred (500) feet east
of the centerline to Lake Otis Parkway; thence, Westerly along a
line five hundred (500) feet south of the centerline of O’Malley
Road, ending at the centerine of the New Seward Highway,
which is the point of the beginning.

- » » *

Attainment.

[FR Doc. 04—14216 Filed 6~22-04; 8:45 am]
BILLING CODE 6560-50-P

1 This date is November 15, 1990 unless otherwise noted.

* * * *

ACTION: Final rule.

SUMMARY: This regulation establishes an
exemption from the requirement of a

tolerance for residues of the C8, C10,

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 180

[OPP—2003-0379; FRL-7352-6]

C8, C10, and C12 Straight-Chain Fatty
Acid Monoesters of Glycerol and
Propylene Glycol; Exemption from the
Requirement of a Tolerance

AGENCY: Environmental Protection
Agency (EPA).

and C12 straight-chain fatty acid
monoesters of glycerol and propylene
glycol on all raw agricultural
commodities and food when applied/
used in accordance with good
agricultural practices. 3M Corporation
submitted a petition to EPA under the
Federal Food, Drug, and Cosmetic Act
(FFDCA), as amended by the Food
Quality Protection Act of 1996 (FQPA),
requesting an exemption from the
requirement of a tolerance. This
regulation eliminates the need to
establish a maximum permissible level

for residues of C8, C10, and C12
straight-chain fatty acid monoesters of
glycerol and propylene glycol.

DATES: This regulation is effective June
23, 2004. Objections and requests for
hearings, must be received on or before
August 23, 2004.

ADDRESSES: To submit a written
objection or hearing request follow the
detailed instructions provided in Unit
VIIL. of the SUPPLEMENTARY INFORMATION.
EPA has established a docket for this
action under Docket ID number OPP—
2003-0379. All documents in the docket
are listed in the EDOCKET index at
http://www.epa.gov/edocket. Although
listed in the index, some information is
not publicly available, i.e., confidential
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business information (CBI) or other
information whose disclosure is
restricted by statute. Certain other
material, such as copyrighted material,
is not placed on the Internet and will be
publicly available only in hard copy
form. Publicly available docket
materials are available either
electronically in EDOCKET or in hard
copy at the Public Information and
Records Integrity Branch (PIRIB), Rm.
119, Crystal Mall #2, 1801 S. Bell St.,
Arlington, VA. This docket facility is
open from 8:30 a.m. to 4 p.m., Monday
through Friday, excluding legal
holidays. The docket telephone number
is (703) 305-5805.

FOR FURTHER INFORMATION CONTACT:
Carol E. Frazer, Biopesticides and
Pollution Prevention Division (7511C),
Environmental Protection Agency, 1200
Pennsylvania Ave., NW., Washington,
DC 20460-0001; telephone number:
(703) 308-8810; e-mail address:
frazer.carol@epa.gov.

SUPPLEMENTARY INFORMATION:
I. General Information

A. Does this Action Apply to Me?

You may be potentially affected by
this action if you are an agricultural
producer, food manufacturer, or
pesticide manufacturer. Potentially
affected entities may include, but are
not limited to:

e Crop production (NAICS 111), e.g.,
farmer.

¢ Animal production (NAICS 112),
e.g., rancher.

¢ Food manufacturing (NAICS 311),
e.g., restaurant.

e Pesticide manufacturing (NAICS
32532).

This listing is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities likely to be
affected by this action. Other types of
entities not listed in this unit could also
be affected. The North American
Industrial Classification System
(NAICS) codes have been provided to
assist you and others in determining
whether this action might apply to
certain entities. If you have any
questions regarding the applicability of
this action to a particular entity, consult
the person listed under FOR FURTHER
INFORMATION CONTACT.

B. How Can I Access Electronic Copies
of this Document and Other Related
Information?

In addition to using EDOCKET (http:/
/www.epa.gov/edocket/), you may
access this Federal Register document
electronically through the EPA Internet
under the “Federal Register” listings at
http.//www.epa.gov/fedrgstr/. A

frequently updated electronic version of
40 CFR part 180 is available at E-CFR
Beta Site Two at Attp://
www.gpoaccess.gov/ecfr/.

IL. Background and Statutory Findings

In the Federal Register of December
12, 2001 (66 FR 64251) (FRL-6809-8),
EPA issued a notice pursuant to section
408(d)(3) of the FFDCA, 21 U.S.C.
346a(d)(3), announcing the filing of a
pesticide tolerance petition (PP 1F6314)
by 3M Corporation, 3M Center, St. Paul,
MN 55144-1000. This notice included a
summary of the petition prepared by the
petitioner 3M Corporation. There were
no comments received in response to
the notice of filing.

The petition requested that 40 CFR
part 180 be amended by establishing an
exemption from the requirement of a
tolerance for residues of C8, C10, and
C12 straight-chain fatty acid monoesters
of glycerol and propylene glycol.

Section 408(c)(2)(A)(i) of the FFDCA
allows EPA to establish an exemption
from the requirement for a tolerance (the
legal limit for a pesticide chemical
residue in or on a food) only if EPA
determines that the exemption is “safe.”
Section 408(c)(2)(A)(ii) of the FFDCA
defines “safe” to mean that “there is a
reasonable certainty that no harm will
result from aggregate exposure to the
pesticide chemical residue, including
all anticipated dietary exposures and all
other exposures for which there is
reliable information.”” This includes
exposure through drinking water and in
residential settings, but does not include
occupational exposure. Pursuant to
section 408(c)(2)(B), in establishing or
maintaining in effect an exemption from
the requirement of a tolerance, EPA
must take into account the factors set
forth in section 408(b)(2)(C), which
require EPA to give special
consideration to exposure of infants and
children to the pesticide chemical
residue in establishing a tolerance and
to “ensure that there is a reasonable
certainty that no harm will result to
infants and children from aggregate
exposure to the pesticide chemical
residue. . .. ” Additionally, section
408(b)(2)(D) of the FFDCA requires that
the Agency consider “‘available
information concerning the cumulative
effects of a particular pesticide’s
residues” and ““other substances that
have a common mechanism of toxicity.”

EPA performs a number of analyses to
determine the risks from aggregate
exposure to pesticide residues. First,
EPA determines the toxicity of
pesticides. Second, EPA examines
exposure to the pesticide through food,
drinking water, and through other

exposures that occur as a result of
pesticide use in residential settings.

IIl. Toxicological Profile

Consistent with section 408(b)(2)(D)
of the FFDCA, EPA has reviewed the
available scientific data and other
relevant information in support of this
action and considered its validity,
completeness, and reliability and the
relationship of this information to
human risk. EPA has also considered
available information concerning the
variability of the sensitivities of major
identifiable subgroups of consumers,
including infants and children.

The fatty acid monoesters of glycerol
and propylene glycol are six closely-
related monoesters of C8, C10, and C12
straight-chain fatty acids. There are
three glycerol monoesters (glycerol
monocaprylate, glycerol monocaprate,
and glycerol monolaurate), and three
propylene glycol monoesters (propylene
glycol monocaprylate, propylene glycol
monocaprate, and propylene glycol
monolaurate).

In vertebrate organisms (including
humans), glycerol fatty acid monoesters
are formed naturally as part of the
metabolism of triglycerides. They also
occur naturally in vegetable oils (e.g.,
coconut and palm oils) and in saw
palmetto leaves and berries. Glycerol
fatty acid monoesters are, in addition,
used as direct food additives. Propylene
glycol fatty acid monoesters, also used
as direct food additives, are naturally
metabolized in vertebrate systems in an
identical manner to the glycerol fatty
acid monoesters.

Toxicity studies supporting this
tolerance exemption are referenced
below. More detailed analyses of these
studies can be found in the specific
Agency review of the studies (Ref. 1).
Additional information relevant to
toxicity also has been published and is
cited in Ref. 2.

Acute toxicity studies were generated
to support EPA registration of the C8,
C10, and C12 straight-chain fatty acid
monoesters of glycerol and propylene
glycol as biochemical pesticides. In all
studies, EPA limit doses were used, and
the test compounds were found to be
non-toxic at the limit dose, but all tests
were not conducted on each of the six
active ingredients. Instead, a full acute
toxicity test battery (6 studies) was
generated for the C8 propylene glycol
monoester (propylene glycol
monocaprylate) and for the C12 glycerol
ester (glycerol monolaurate), thereby
bounding the chemical structures of all
six active ingredients. In addition,
because all six active ingredients are
known to be identical with respect to
acute toxicity and metabolism, a 90-day
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rat oral toxicity study was conducted on
propylene glycol monocaprylate only.
The registrant requested and was
granted waivers from toxicity testing for
the additional monoesters (Ref. 3), since
the metabolism and toxicity of the
active ingredients have been well-
documented for many years in the
scientific literature. This represented all
six active ingredients.

1. Acute oral toxicity for glycerol
monolaurate (OPPTS Harmonized
Guideline 870.1100; 152-10; MRID
45405505): Non-toxic. Fasted rats (three
male and three female) received a single
oral gavage of glycerol monolaurate
formulated in corn oil and administered
at a dose level of 5,000 milligrams/
kilogram of body weight (mg/kg bwt).
All rats survived and gained weight
throughout the study with the exception
of one female with a slight weight loss
on the final day. Piloerection and
increased salivation were observed in
all rats within minutes of dosing.
Normal salivation resumed shortly after
dosing and piloerection resolved by day
3 in males and day 4 in females. No
abnormalities were revealed in any rats
at the macroscopic examination at study
termination on day 15. The acute oral
lethal dose (LD)sg for rats was >5,000
mg/kg. Classification: Acceptable;
Toxicity Category IV (Ref. 4).

2. Acute oral toxicity for propylene
glycol monocaprylate (OPPTS
Harmonized Guideline 870.1100; 152—
10; MRID 45428501): Non-toxic. Fasted
rats (three males and three females)
received a single oral gavage of
propylene glycol monocaprylate
administered at a dose of 5,000 mg/kg
bwt. All rats survived and gained weight
throughout the study. Piloerection (all
rats) and increased salivation (one
female only) were evident within a few
minutes of dosing, with piloerection
persisting for the remainder of day 1.
Piloerection was resolved by day 2 in
females and by day 4 in males. No
abnormalities were revealed in any
animal at the macroscopic examination
at study termination on day 15. The
acute oral LDs for rats was >5,000 mg/
kg. Classification: Acceptable; Toxicity
Category IV (Ref. 5).

3. Acute dermal toxicity for glycerol
monolaurate (OPPTS Harmonized
Guideline 870.1200; 152-11; MRID
45428501): Non-toxic. Ten rats (five
males and five females) received a
single topical application of glycerol
monolaurate formulated in corn oil and
administered at a dose of 5,000 mg/kg
bwt. All rats survived and had normal
weight gains throughout the study, with
the exception of two females with low
or no weight gain during week 1. No
clinical signs of reaction to treatment

were observed in any animal throughout
the study, and no macroscopic
abnormalities were observed in any
animal at study termination on day 15.
The acute dermal LDso for rats was
>5,000 mg/kg. Classification:
Acceptable; Toxicity Category IV (Ref.
6).

4. Acute dermal toxicity for propylene
glycol monocaprylate (OPPTS
Harmonized Guideline 870.1200; 152~
11; MRID 45428503): Non-toxic. Ten
rats (five males and five females)
received a single topical application of
propylene glycol monocaprylate at a
dose of 5,000 mg/kg bwt. All rats
survived and gained weight, with the
exception of one female with a slight
weight loss during week 2. No
macroscopic abnormalities were
observed in any animal at study
termination on day 15. The acute
dermal LDsq for rats was >5,000 mg/kg.
Classification: Acceptable; Toxicity
Category IV (Ref. 7).

5. Acute inhalation for glycerol
monolaurate (OPPTS Harmonized
Guideline 870.1300; 152-12; MRID
45405506): Harmless by inhalation. In
all instances, the aerosol generator was
blocked following the start of
generation. The waxiness of glycerol
monolaurate made it impossible to
generate aerosols. Because respirable
particles cannot be produced from such
low-melting waxy materials, the test
substance is considered harmless by the
inhalation route of exposure under
normal handling conditions.
Classification: Acceptable; Toxicity
Category IV (Ref. 8).

6. Acute inhalation for propylene
glycol monocaprylate (OPPTS
Harmonized Guideline 870.1300; 152~
12; MRID 45405507): Non-toxic. Ten
rats (five males and five females) were
exposed for 4 hours to a droplet aerosol
generated from propylene glycol
monocaprylate at a target concentration
of 5 mg/liter (L). Another group (five
males and five females), exposed to
clean dry air only, were controls. The
mass median aerodynamic (MMAD) was
2.0 microns and was within the ideal
range (1 micron to 4 microns) for an
acute inhalation study. Approximately
88% of the particles were considered a
respirable size (less than 7 microns in
aerodynamic diameter). The lethal
concentration (LC)so (4~hour
inhalation) for propylene glycol
monocaprylate was >4.92 mg/L (4,920
ppm) in air. EPA’s limit dose for this
test is 2 mg/L. Classification:
Acceptable; Toxicity Category IV (Ref.
9).

7. Eye irritation for glycerol
monolaurate (OPPTS Harmonized
Guideline 870.2400, 152-13, MRID

45405508): Slight irritant. Each of three
rabbits was administered a single ocular
dose of 0.1 milliliter (mL) (mean weight
60 mg) of glycerol monolaurate and
observed for up to 7 days after
instillation. The instillation in one
animal elicited a corneal lesion and
iritis (both Grade 1) 48 hours post-dose.
All rabbits exhibited transient
conjunctival inflammation (up to Grade
3). Resolution was complete in two
instances within approximately 72
hours of dosing and, in one animal, 7
days after dosing. Glycerol monolaurate
is considered a slight eye irritant.
Classification: Acceptable; Toxicity
Category III (Ref. 10).

8. Eye irritation for propylene glycol
monocaprylate (OPPTS Harmonized
Guideline 870.2400, 152-13, MRID
45405509): Slight irritant. Three rabbits
were each administered a single ocular
dose of 0.1 mL of propylene glycol
monocaprylate and observed for up to 7
days after instillation. The test
substance elicited a transient, slight to
well-defined conjunctival irritation in
two rabbits. Propylene glycol
monocaprylate is not considered a major
ocular irritant. Classification:
Acceptable; Toxicity Category III (Ref.
11).

9. Skin irritation for glycerol
monolaurate (OPPTS Harmonized
Guideline 870.2500, 152-14, MRID
45405510): Non-Irritant. Each of three
rabbits was administered a single
dermal dose of 0.5 g of glycerol
monolaurate under semi-occlusive
conditions for 4 hours and observed for
up to 7 days. The test material produced
transient slight erythema in 2 animals
that resolved by 72 hours; the third
animal had well-defined erythema at 48
hours that resolved by day 7. Glycerol
monolaurate is not considered a dermal
irritant. Classification: Acceptable;
Toxicity Category IV (Ref. 12).

10. Skin irritation for propylene glycol
monocaprylate (OPPTS Harmonized
Guideline 870.2500, 152-14, MRID
45405511): Non-irritant. Each of three
rabbits was administered a single
dermal dose of 0.5 mL of propylene
glycol monocaprylate under semi-
occlusive conditions for 4 hours and
observed for up to 11 days. The test
substance produced only slight
erythema in all animals. Propylene
glycol monocaprylate is not considered
a dermal irritant. Classification:
Acceptable; Toxicity Category IV (Ref.
13).

11. Skin sensitization for glycerol
monolaurate (OPPTS Harmonized
Guideline 870.2600, 152-15, MRID
45428504): Non-sensitizer. Guinea pigs
(10 test and 5 control) were dosed by
intradermal injection and topical
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application. Based on the results of a
preliminary study, and in compliance
with regulatory guidelines, the
following dose levels were selected:

Intradermal injection: 2.5% w/v
(weight/volume) in sterile water.

Topical application: 10% w/v in
sterile water.

Challenge applications: 0.5% and 1%
w/v in sterile water.

Following the first challenge
application, negative responses were
observed in six test animals,
inconclusive responses in three animals
and a positive response was observed in
the remaining test animal. A second
challenge was conducted to clarify these
reactions. Following the second
challenge application, glycerol
monclaurate did not produce dermal
reactions in any test or contrcl animal.
Glycerol monolaurate is not thought to
cause skin sensitization. The sensitivity
of the guinea pig strain used by the
laboratory is checked periodically with
a weak/moderate sensitizer - hexyl
cinnamic aldehyde (HCA). In this study,
HCA produced evidence of skin
sensitization (delayed contact
hypersensitivity) in 9 of the 10 animals,
thus confirming the sensitivity and
reliability of the experimental
technique. Classification: Acceptable.
(Ref. 14)

12. Skin sensitization for propylene
glycol monocaprylate (OPPTS
Harmonized Guideline 870.2600, 152—
15, MRID 45448201): Potential
sensitizer. The guinea pigs (10 test and
5 control) were dosed by intradermal
injection and topical application. Based
on the results of a preliminary study
and in compliance with the regulatory
guidelines, the following dose levels
were selected:

Intradermal injection: 0.5% v/v in
sterile water.

Topical application: as supplied.

Challenge application: 25% and 50%
v/v in sterile water.

In this study, propylene glycol
monocaprylate produced evidence of
skin sensitization (delayed contact
hypersensitivity) in all of the test
animals. Propylene glycol
monocaprylate may cause skin
sensitization in humans. Propylene
glycol itself is known to cause allergic
reactions in patients receiving medical
treatments containing this substance.
The sensitivity of the guinea pig strain
used is checked periodically by the
laboratory with a weak to moderate
sensitizer-HCA. In this study, HCA
produced evidence of skin sensitization
(delayed contact hypersensitivity) in 9
of the 10 animals, thus confirming the
sensitivity and reliability of the
experimental technique. This risk,

however, is mitigated as long as the
products are used according to the
precautionary statements on the label,
which advise washing thoroughly with
soap and water after handling and that
prolonged or frequently repeated skin
contact may cause allergic reactions in
some individuals. Classification:
Acceptable (Ref. 15).

13. 28-Day oral for propylene glycol
monocaprylate (OPPTS Harmonized
Guideline 870.3050, MRID 45441101):
Non-toxic. The effects of propylene
glycol monocaprylate (T-7475.8) were
assessed in rats (groups of five males
and five females) by oral gavage
administration once a day for 4 weeks,
employing dose levels of 0, 500, 750, or
1,000 mg/kg/day. Doses up to 1,000 mg/
kg/day were well tolerated with the only
effects noted being higher protein and
albumin values and a higher lung and
liver weight, all in females. In the
absence of histopathological
examination, the toxicological
importance of these findings is unclear.
However, it was considered that 1,000
mg/kg/day was well tolerated and that
it would be suitable for use as a high
dose level in the subsequent 13—week
toxicity study. Classification:
Acceptable (Ref. 16).

14. 13-Week oral for propylene glycol
monocaprylate (OPPTS Harmonized
Guideline 870.3100 and 870.7800, MRID
45428505): Non-toxic. The systemic
toxicity of propylene glycol
monocaprylate (T-7475.8) was assessed
in groups of rats (20 males and 20
females per group) by oral gavage
administration at 0, 100, 500, or 1,000
mg/kg/day dose levels for 13 weeks.
There were no unscheduled deaths in
any of the groups and clinical
observation, neurotoxicity, metabolic
parameters, and organ histopathology
indicated no changes of toxicological
significance. It was concluded that a
dosage of 1,000 mg/kg/day was
considered to be a no observable
adverse effect level (NOAEL) for either
sex. Classification: Acceptable (Ref. 17).

15. Genotoxicity. Fatty acid
moncesters of glycerol and propylene
glycol in vertebrate systems are
immediately metabolized to polyols and
free fatty acids. Upon ingestion these
compounds become indistinguishable
from those in living systems. Polyols
and free fatty acids in living systems are
not genotoxic. Hence, waivers were
requested and granted for all
genotoxicity testing requirements on the
basis that conducting such tests would
not be of value to EPA in its evaluation
of risks. The fatty acid monoesters of
glycerol and propylene glycol are
already known not to be genotoxic from
a metabolic standpoint.

16. Reproductive and developmental
toxicity. On their metabolic basis, fatty
acid monoesters of glycerol and
propylene glycol and their natural
breakdown products are known not to
be reproductive or developmental
toxicants. Waivers therefore were
requested and granted for all such
testing requirements on the basis that
conducting such tests would not be of
value to EPA in its evaluation of risks
(for both the registration action and this
tolerance exemption action).

17. Scientific literature on toxicity
and metabolism. Basic toxicity testing
on mono- and diacylglycerols and
saturated fatty acids was conducted in
the 1930-1960 period and included
intermediate-term and long-term
studies. Less work has been published
on propylene glycol saturated fatty acid
esters, but the available data are
adequate to demonstrate equivalence
between propylene glycol esters and
acylglycerols. Comprehensive reviews
of these chemicals prepared by a
number of sources including the Food
and Drug Administration (FDA) and the
Food and Agricultural Organization of
the United Nations (FAQ) and the
World Health Organization (WHQ) are
available through the Joint FAO/WHO
Expert Committee on Food Additives
(JECFA). The no observed adverse effect
levels (NOAELs) for monoacylglycerols,
regardless of the saturated fatty acid, are
similar. Rats can be fed from 10-15% in
the diet for a lifetime without ill effects,
dose levels corresponding to 5 g/kg bwt/
day. Rats fed propylene glycol
monosuccinate and monostearate at
levels up to 10% of the diet for 6
months showed no evidence of gross or
histological pathology attributable to
treatment. Dogs fed at the same levels
for 6 months showed no signs of
toxicity.

The fatty acid moiety in
monoacylglycerols is of no consequence
because vertebrate systems are capable
of metabolizing each of the acids in the
range of C8 to C18 with equal facility.
In fact, oxidation of fatty acids is a
primary source of energy in vertebrate
systems. Fatty acids are supplied in the
diet in the form of triacylglycerols (fats)
which are hydrolyzed by pancreatic
lipase enzymes to form free fatty acids,
glycerol and monoacylglycerols. The
glycerol monoester active ingredients
are indistinguishable from the natural
acylglycerols and fatty acids found in
the intestine following ingestion of fats.
Specificity of the pancreatic lipase
enzyme is independent of the nature of
the fatty acid. It is also not
stereospecific in its action and glycerol
esters and propylene glycol esters are
hydrolyzed by it with equal facility.
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Studies with 14C-labeled propylene
glycol show that it is readily absorbed
from the gastrointestinal tract and
rapidly converted in the liver to 14C-
glycogen or 14CO2. Similarly, when
14C-glycerol is administered to rats,
radiolabel appears in expired CO2,
blood glucose, liver glycogen, liver fat
and liver phosphatides within 15
minutes. Within 6 hours, 40% of the
label is contained in expired CO2 and
the remainder is distributed through the
test animal. Very small amounts are
excreted.

FDA has looked at metabolism of
propylene glycol mono- and distearates
as model compounds to represent
propylene glycol fatty acids. In studies
on radiolabeled propylene glycol
distearate the rate-limiting factor in the
metabolism was found to be hydrolysis
of the ester, which is complete in about
3 hours. In 5 hours, 94% of the
propylene glycol is absorbed and 94%
of the absorbed material is found in
expired CO2 in 72 hours. The fatty acid
portion of the ester is absorbed and
metabolized more slowly than the
propylene glycol. Only 51% of the
stearic acid label was expired as CO2 in
the same period.

In addition, there is a long history of
consumption by humans of fatty acids
and their monoesters in food and the
Agency knows of no instance where
these have been associated with any
toxic effects related to the consumption
of food. Due to this knowledge of fatty
acid monoesters’ presence and function
in the human system (Ref. 2] and the
recent acute testing, EPA believes the
fatty acid monoesters are unlikely to be
carcinogenic or have other long-term
toxic effects.

The data from the toxicity studies
(Ref. 1) and the additional information
from the scientific literature submitted
by the registrant (Ref. 2) are sufficient to
support the current waiver requests, and
to demonstrate that no substantial risks
to human health are expected from the
use of glycerol or propylene glycol fatty
acid monoesters, when used in
accordance with good agricultural
practices and in accordance with all
relevant labeling,

IV. Aggregate Exposures

In examining aggregate exposure,
section 408 of the FFDCA directs EPA
to consider available information
concerning exposures from the pesticide
residue in food and all other non-
occupational exposures, including
drinking water from ground water or
surface water and exposure through
pesticide use in gardens, lawns, or
buildings (residential and other indoor
uses).

A. Dietary Exposure

Aggregate dietary exposure estimates
were generated using EPA’s Dietary
Exposure Potential Model (DEPM)
customarily used by the agency. The
model is designed to generate dietary
exposure estimates by combining food
consumption and residue data. In this
case, food consumption data came from
the 10" National Food Consumption
Survey conducted during the 3—year
period of 1994-1996 by the Agricultural
Research Service of the U.S. Department
of Agriculture. These data are also
known as the Continuing Survey of
Food Intake by Individuals, 1994-1996
(CSFII 1994-1996).

1. Food. Food residue estimates were
generated for use in the DEPM analysis
to simulate broad use of the fatty acid
monoesters of glycerol and propylene
glycol. Specifically, residue estimates
were constructed for all food
commodities corresponding to 18 raw
agricultural commodities (RACs) for
which residue data were generated for
the following major food groups: Fruits;
vegetables; beverages; and infant food.
In keeping with the worst case nature of
the analysis, residue data for a tested
commodity was used also for similar
commodities not tested (e.g., spinach
values were used for other delicate
greens; kale values were used for other
heavy greens such as collard; peach
values were used for apricots). It was
also assumed residue levels are not
changed by cooking and that fruit and
vegetable mixtures contain 50% of one
or more RAC, unless the composition of
the mixture is specified. Total dietary
exposure estimates were generated
using the model for the U.S. population
and 20 subpopulations, including non-
nursing infants and children. The
subpopulation groups were defined by
age, gender, geographic location,
ethnicity and income level. All
calculations represented residue levels
assuming treatment of 100% of every
commodity consumed in the U.S. for
which residue estimates could be
generated, another severe worst-case
assumption. The model produced data
tables containing the consumption of
each food, its assumed residue level and
the calculated exposure from that
consumption in pg/kg-bwt/day for each
of the subpopulations. For all
subpopulation groups, the commodity
that contributed in the analysis the most
to exposure was cooked green beans.
This result reflects the fact that green
beans absorbed an unexpectedly large
amount of treatment solution in the
experimental procedure used to
generate RAC residue estimates. Based
upon the worst-case data and

assumptions described above, the model
calculated the highest exposure of 0.5
mg/kg bwt/day for non-nursing infants.
Dietary exposure for the total U.S.
population was less than 0.2 mg/kg bwt/
day. These levels are below the FDA
approved dosage for addition to
prepared foods, and the highest dose
accepted as a chronic NOAEL for either
sex was 5,000 times higher (Ref. 17).

2. Drinking water exposure. All
anticipated or proposed uses of glycerol
and propylene glycol fatty acid
monoesters will be indoors and the
compounds are not soluble in water.
Hence, drinking water is not a feasible
route of exposure.

B. Other Non-Occupational Exposure

Glycerol fatty acid monoesters are
natural components of dietary fats and
natural breakdown products from
metabolism of fat (triacylglycerol) in all
living systems. Additionally, fatty acid
esters of both glycerol and propylene
glycol occur as direct food additives.

1. Dermal exposure. Results of the
acute dermal toxicity studies for
glycerol monolaurate and propylene
glycol monocaprylate indicated no
toxicity (Toxicity Category IV) at the
maximum dose tested (5,000 mg/kg)
with no significant dermal irritation
(Toxicity Category IV). Based on these
results, the anticipated risks from
dermal exposure are minimal. Dermal
sensitization may occur with the
propylene glycol monoesters as the
caprylate is a potential sensitizer. This
risk, however, is mitigated as long as the
products are used according to the
precautionary statements on the label,
which advise washing thoroughly with
soap and water after handling and that
prolonged or frequently repeated skin
contact may cause allergic reactions in
some individuals.

2. Inhalation exposure. Because the
inhalation toxicity study for propylene
glycol monocaprylate showed no
toxicity (Toxicity Category IV), and the
glycerol fatty acid monoesters are waxy
solids at room temperature (not present
as respirable particles], the risks
anticipated for this route of exposure are
minimal.

V. Cumulative Effects

Section 408(b){2){D){v) of FFDCA
requires the Agency, when considering
whether to establish, modify, or revoke
a tolerance, to consider ‘““available
information™ concerning the cumulative
effects of a particular pesticide’s
residues and “‘other substances that
have a common mechanism of toxicity.”
These considerations include the
possible cumulative effects of such
residues on infants and children.
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In assessing their cumulative effects,
the fatty acid monoesters of glycerol and
propylene glycol are members of a much
larger class of compounds that are
toxicologically and metabolically
equivalent. All vertebrate systems deal
with this class of compounds as food
rather than toxicants. Glycerol fatty acid
monoesters are natural components in
dietary fats and natural breakdown
products from metabolism of fat
(triacylglycerol) in all living systems.
Fatty acid esters of propylene glycol
also occur as direct food additives in the
human diet in substantial quantities.
The use of fatty acid monoesters of
glycerol and propylene glycol as
pesticides will contribute a negligible
amount (total U.S. population worst
case estimate less than 0.2 mg/kg/day)
to the existing cumulative exposure to
the class of compounds when compared
to natural levels of such compounds and
their metabolites in tissue and foods
(50-100 g/day in humans for glycerol
esters), and to the levels permitted in
food as direct additives (grams per day).
Accordingly, exposure to these
monoesters as a result of their label
directed use as pesticides on raw
agricultural food or feed commodities
will result in a negligible increase in the
cumulative exposure to this class of
compounds over the present exposure,
occurring as a result of daily
consumption by the human population
of this class of compounds from both
naturally occurring sources and
processed foods.

VI. Determination of Safety for U.S.
Population, Infants and Children

1. U.S. population. It is doubtful harm
will result from aggregate exposure to
residues of the fatty acid monoesters of
glycerol or propylene glycol in the U.S.
population. This includes all
anticipated dietary exposures and all
other exposures for which there is
reliable information. The Agency has
arrived at this conclusion based on the
very low levels of mammalian toxicity
(no toxicity at the maximum doses
tested, Toxicity Category IV) associated
with the fatty acid monoesters of
glycerol and propylene glycol and the
long history of their consumption.

2. Infants and children. FFDCA
section 408 provides that EPA shall
apply an additional tenfold margin of
exposure (safety) for infants and
children in the case of threshold effects
to account for prenatal and postnatal
toxicity and the completeness of the
data base unless EPA determines a
different margin of exposure will be safe
for infants and children. Margins of
exposure (safety) are often referred to as
uncertainty factors. The registrant used

the NOAEL of 1,000 mg/kg bwt/day
determined in the 90-day oral toxicity
study in rats to calculate an estimated
exposure of the active ingredients to the
U.S. population of 0.13 mg/kg bwt/day
and to non-nursing infants of 0.44 mg/
kg bwt/day. The corresponding margins
of exposure were calculated to be 7,690
for the U.S. population and 2,270 for
non-nursing infants (Ref. 2).

In this instance, based on all the
available information, the Agency
concludes that the C8, C10, and C12
monoesters of glycerol and propylene
glycol are virtually non-toxic to
mammals, including infants and
children. Further, the provisions of
consumption patterns, special
susceptibility, and cumulative effects do
not apply. Since no toxic endpoints
have been identified, any hazard is
impossible to determine. As a result,
EPA has not used a margin of exposure
approach to assess the safety of the C8,
C10, and C12 monoesters of glycerol
and propylene glycol. Based on their
abundance in nature and long history of
use by humans without deleterious
effects, there is reasonable certainty that
no harm will result from aggregate
exposure to the U.S. population,
including infants and children, to
residues of these glycerol and propylene
glycol straight-chain fatty acid
monoesters. This includes all
anticipated dietary exposures and all
other exposures for which there are
reliable information. Thus, the Agency
has determined that the additional
margin of safety is not necessary to
protect infants and children and that not
adding any additional margin of safety
will be safe for infants and children.

VII. Other Considerations

A. Endocrine Disruptors

EPA is required under the FFDCA, as
amended by FQPA, to develop a
screening program to determine whether
certain substances (including all
pesticide active and other ingredients)
may have an effect in humans that is
similar to an effect produced by a
naturally-occurring estrogen, or other
such endocrine effects as the
Administrator may designate. Following
the recommendations of its Endocrine
Disruptor Screening and Testing
Advisory Committee (EDSTAC), EPA
determined that there was scientific
basis for including, as part of the
program, the androgen- and thyroid
hormone systems, in addition to the
estrogen hormone system. EPA also
adopted EDSTAC’s recommendation
that the Program include evaluations of
potential effects in wildlife. For
pesticide chemicals, EPA will use

FIFRA and, to the extent that effects in
wildlife may help determine whether a
substance may have an effect in
humans, FFDCA authority to require the
wildlife evaluations. As the science
develops and resources allow, screening
of additional hormone systems may be
added to the Endocrine Disruptor
Screening Program (EDSP).

Based on the weight of the evidence
of available data, no endocrine system-
related effects are identified for the C8,
C10, or C12 fatty acid monoesters of
glycerol or propylene glycol and none is
expected since they are natural
components of vertebrate systems. Thus,
there is no impact via endocrine-related
effects on the Agency’s safety finding set
forth in this Final Rule for C8, C10, or
C12 fatty acid monoesters of glycerol or
propylene glycol.

B. Analytical Method(s)

The Agency proposes to establish an
exemption from the requirement of a
tolerance for the C8, C10, and C12
straight-chain fatty acid monoesters of
glycerol and propylene glycol without
any numerical limitation, based on their
lack of mammalian toxicity. Their use
will create only minuscule exposures
(<1 mg/kg bwt/day) when compared to
the natural levels of such compounds in
living tissue and in foods (50-100 grams
(g)/day), and compared to the levels
permitted in food as direct additives (g/
day). Based on this, the Agency has
concluded that an analytical method is
not required for enforcement purposes
for the fatty acid monoesters of glycerol
or propylene glycol.

C. Codex Maximum Residue Level

There are no CODEX values for the
Cs, C10, and C12 straight-chain
saturated fatty acid monoesters of
glycerol or propylene glycol.

D. Conclusions

Based on the toxicology data
submitted and other information
available to the Agency, there is
reasonable certainty no harm will result
to the U.S. population, including infants
and children, from aggregate exposure
of residues of the C8, C10, and C12
straight-chain fatty acid monoesters of
glycerol or propylene glycol when the
product is used in accordance with good
agricultural practices and in accordance
with all relevant labeling. This includes
all anticipated dietary exposures and all
other exposures about which there is
reliable information. As a result, EPA is
establishing an exemption from
tolerance requirements pursuant to
FFDCA 408(c) and (d) for residues of the
C8, C10, and C12 straight-chain fatty
acid monoesters of glycerol and
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propylene glycol in or on all food
commodities.

VIII. Objections and Hearing Requests

Under section 408(g) of the FFDCA, as
amended by the FQPA, any person may
file an objection to any aspect of this
regulation and may also request a
hearing on those objections. The EPA
procedural regulations which govern the
submission of objections and requests
for hearings appear in 40 CFR part 178.
Although the procedures in those
regulations require some modification to
reflect the amendments made to the
FFDCA by the FQPA, EPA will continue
to use those procedures, with
appropriate adjustments, until the
necessary modifications can be made.
The new section 408(g) of the FFDCA
provides essentially the same process
for persons to “object ” to a regulation
for an exemption from the requirement
of a tolerance issued by EPA under new
section 408(d) of the FFDCA, as was
provided in the old sections 408 and
409 of the FFDCA. However, the period
for filing objections is now 60 days,
rather than 30 days.

A. What Do I Need to Do to File an
Objection or Request a Hearing?

You must file your objection or
request a hearing on this regulation in
accordance with the instructions
provided in this unit and in 40 CFR part
178. To ensure proper receipt by EPA,
you must identify docket ID number
OPP-2003-0379 in the subject line on
the first page of your submission. All
requests must be in writing, and must be
mailed or delivered to the Hearing Clerk
on or before August 23, 2004.

1. Filing the request. Your objection
must specify the specific provisions in
the regulation that you object to, and the
grounds for the objections (40 CFR
178.25). If a hearing is requested, the
objections must include a statement of
the factual issues(s) on which a hearing
is requested, the requestor’s contentions
on such issues, and a summary of any
evidence relied upon by the objector (40
CFR 178.27). Information submitted in
connection with an objection or hearing
request may be claimed confidential by
marking any part or all of that
information as CBI. Information so
marked will not be disclosed except in
accordance with procedures set forth in
40 CFR part 2. A copy of the
information that does not contain CBI
must be submitted for inclusion in the
public record. Information not marked
confidential may be disclosed publicly
by EPA without prior notice.

Mail your written request to: Office of
the Hearing Clerk (1900C),
Environmental Protection Agency, 1200

Pennsylvania Ave., NW., Washington,
DC 20460-0001. You may also deliver
your request to the Office of the Hearing
Clerk in Rm. 104, Crystal Mall #2, 1801
S. Bell St., Arlington, VA. The Office of
the Hearing Clerk is open from 8 a.m.

to 4 p.m., Monday through Friday,
excluding legal holidays. The telephone
number for the Office of the Hearing
Clerk is (703) 603—-0061.

2. Tolerance fee payment. If you file
an objection or request a hearing, you
must also pay the fee prescribed by 40
CFR 180.33(i) or request a waiver of that
fee pursuant to 40 CFR 180.33(m). You
must mail the fee to: EPA Headquarters
Accounting Operations Branch, Office
of Pesticide Programs, P.O. Box
360277M, Pittsburgh, PA 15251. Please
identify the fee submission by labeling
it “Tolerance Petition Fees. "’

EPA is authorized to waive any fee
requirement ‘‘when in the judgement of
the Administrator such a waiver or
refund is equitable and not contrary to
the purpose of this subsection.” For
additional information regarding the
wajver of these fees, you may contact
James Tompkins by phone at (703) 305-
5697, by e-mail at
tompkins.jim@epa.gov, or by mailing a
request for information to Mr. Tompkins
at Registration Division (7505C), Office
of Pesticide Programs, Environmental
Protection Agency, 1200 Pennsylvania
Ave., NW., Washington, DC 20460—
0001.

If you would like to request a waiver
of the tolerance objection fees, you must
mail your request for such a waiver to:
James Hollins, Information Resources
and Services Division (7502C), Office of
Pesticide Programs, Environmental
Protection Agency, 1200 Pennsylvania
Ave., NW., Washington, DC 20460-
0001.

3. Copies for the Docket. In addition
to filing an objection or hearing request
with the Hearing Clerk as described in
Unit VIILA., you should also send a
copy of your request to the PIRIB for its
inclusion in the official record that is
described in Unit I.B.1. Mail your
copies, identified by docket ID number
OPP-2004-0379, to: Public Information
and Records Integrity Branch,
Information Resources and Services
Division (7502C), Office of Pesticide
Programs, Environmental Protection
Agency, 1200 Pennsylvania Ave., NW.,
Washington, DC 20460-0001. In person
or by courier, bring a copy to the
location of the PIRIB described in Unit
I.B.1. You may also send an electronic
copy of your request via e-mail to: opp-
docket@epa.gov. Please use an ASCII
file format and avoid the use of special
characters and any form of encryption.
Copies of electronic objections and

hearing requests will also be accepted
on disks in WordPerfect 6.1/8.0 or
ASCII file format. Do not include any
CBI in your electronic copy. You may
also submit an electronic copy of your
request at many Federal Depository
Libraries.

B. When Will the Agency Grant a
Request for a Hearing?

A request for a hearing will be granted
if the Administrator determines that the
material submitted shows the following:
There is a genuine and substantial issue
of fact; there is a reasonable possibility
that available evidence identified by the
requestor would, if established resolve
one or more of such issues in favor of
the requestor, taking into account
uncontested claims or facts to the
contrary; and resolution of the factual
issues(s) in the manner sought by the
requestor would be adequate to justify
the action requested (40 CFR 178.32).
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X. Statutory and Executive Order
Reviews

This final rule establishes an
exemption from the tolerance
requirement under section 408{d) of the
FFDCA in response to a petition
submitted to the Agency. The Office of
Management and Budget (OMB) has
exempted these types of actions from
review under Executive Order 12866,
entitled Regulatory Planning and
Review (58 FR 51735, October 4, 1993).
Because this rule has been exempted
from review under Executive Order
12866 due to its lack of significance,
this rule is not subject to Executive
Order 13211, Actions Concerning
Regulations That Significantly Affect
Energy Supply, Distribution, or Use (66
FR 28355, May 22, 2001). This final rule
does not contain any information
collections subject to OMB approval
under the Paperwork Reduction Act
(PRA), 44 U.S.C. 3501 et seq., or impose
any enforceable duty or contain any
unfunded mandate as described under
Title II of the Unfunded Mandates
Reform Act of 1995 (UMRA) {Public
Law 104—4). Nor does it require any
special considerations under Executive
Order 12898, entitled Federal Actions to
Address Environmental Justice in
Minority Populations and Low-Income
Populations (59 FR 7629, February 16,
1994); or OMB review or any Agency
action under Executive Order 13045,
entitled Protection of Children from
Environmental Health Risks and Safety
Risks (62 FR 19885, April 23, 1997).
This action does not involve any
technical standards that would require
Agency consideration of voluntary
consensus standards pursuant to section
12(d) of the National Technology
Transfer and Advancement Act of 1995
(NTTAA), Public Law 104—-113, section
12(d) (15 U.S.C. 272 note). Since
tolerances and exemptions that are
established on the basis of a petition
under section 408(d) of the FFDCA,
such as the exemption in this final rule,

do not require the issuance of a
proposed rule, the requirements of the
Regulatory Flexibility Act (RFA) (5
U.S.C. 601 et seq.) do not apply. In
addition, the Agency has determined
that this action will not have a
substantial direct effect on States, on the
relationship between the national
government and the States, or on the
distribution of power and
responsibilities among the various
levels of government, as specified in
Executive Order 13132, entitled
Federalism {64 FR 43255, August 10,
1999). Executive Order 13132 requires
EPA to develop an accountable process
to ensure “meaningful and timely input
by State and local officials in the
development of regulatory policies that
have federalism implications.” “Policies
that have federalism implications ™ is
defined in the Executive Order to
include regulations that have
“substantial direct effects on the States,
on the relationship between the national
government and the States, or on the
distribution of power and
responsibilities among the various
levels of government.” This final rule
directly regulates growers, food
processors, food handlers and food
retailers, not States. This action does not
alter the relationships or distribution of
power and responsibilities established
by Congress in the preemption
provisions of section 408{n)(4) of the
FFDCA. For these same reasons, the
Agency has determined that this rule
does not have any “tribal implications”
as described in Executive Order 13175,
entitled Consultation and Coordination
with Indian Tribal Governments (65 FR
67249, November 6, 2000). Executive
Order 13175, requires EPA to develop
an accountable process to ensure
“meaningful and timely input by tribal
officials in the development of
regulatory policies that have tribal
implications.” “Policies that have tribal
implications” is defined in the
Executive Order to include regulations
that have ‘“‘substantial direct effects on
one or more Indian tribes, on the
relationship between the Federal
Government and the Indian tribes, or on
the distribution of power and
responsibilities between the Federal
Government and Indian tribes.” This
rule will not have substantial direct
effects on tribal governments, on the
relationship between the Federal
Government and Indian tribes, or on the
distribution of power and
responsibilities between the Federal
Government and Indian tribes, as
specified in Executive Order 13175.
Thus, Executive Order 13175 does not
apply to this rule.

XI. Congressional Review Act

The Congressional Review Act, 5
U.S.C. 801 et seq., as added by the Small
Business Regulatory Enforcement
Fairness Act of 1996, generally provides
that before a rule may take effect, the
agency promulgating the rule must
submit a rule report, which includes a
copy of the rule, to each House of the
Congress and to the Comptroller General
of the United States. EPA will submit a
report containing this rule and other
required information to the U.S. Senate,
the U.S. House of Representatives, and
the Comptroller General of the United
States prior to publication of this final
rule in the Federal Register. This final
rule is not a “major rule " as defined by
5 U.S.C. 804(2).

List of Subjects in 40 CFR Part 180

Environmental protection,
Administrative practice and procedure,
Agricultural commodities, Pesticides
and pests, Reporting and recordkeeping
requirements.

Dated: June 10, 2004.
James Jones,
Director, Office of Pesticide Programs.

m Therefore, 40 CFR chapterIis
amended as follows:

PART 180—[AMENDED]

m 1. The authority citation for part 180
continues to read as follows:

Authority: 21 U.S.C. 321(q), 346a and 371.

& 2. Section 180.1250 is added to subpart
D to read as follows:

§180.1250 C8, C10, and C12 fatty acid
monoesters of glycerol and propylene
glycol; exemption from the requirement of
a tolerance.

The C8, C10, and C12 straight-chain
fatty acid monoesters of glycerol
(glycerol monocaprylate, glycerol
monocaprate, and glycerol monolaurate)
and propylene glycol (propylene glycol
monocaprylate, propylene glycol
monocaprate, and propylene glycol
monolaurate) are exempt from the
requirement of a tolerance in or on all
food commodities when used in
accordance with approved label rates
and good agricultural practice.

[FR Doc. 04—-14222 Filed 6-22-04; 8:45 am]
BILLING CODE 6560-50-S




§172.856

§172.856 Propylene glycol mono- and
diesters of fats and fatty acids.

Propylene glycol mono- and diesters
of fats and fatty acids may be safely
used in food, subject to the following
prescribed conditions:

(a) They are produced from edible
fats and/or fatty acids in compliance
with §172.860 and/or oleic acid derived
from tall oil fatty acids in compliance
with §172.862.

(b) They are used in food in amounts
not in excess of that reasonably re-
quired to produce their intended effect.

§172.858 Propylene glycol alginate.

The food additive propylene glycol
alginate (CAS Reg. No. 9005-37-2) may
be used as an emulsifier, flavoring ad-
juvant, formulation aid, stabilizer, sur-
factant, or thickener in foods in ac-
cordance with the following prescribed
conditions:

(a) The additive meets the specifica-
tions of the Food Chemicals Codex, 3d
Ed. (1981), p. 256, which is incorporated
by reference (Copies are available from
the National Academy Press, 2101 Con-
stitution Ave. NW., Washington, DC
20418, or available for inspection at the
National Archives and Records Admin-
istration (NARA). For information on
the availability of this material at
NARA, call 202-741-6030, or go to: hitp:./
www,archives.gov/federal__register/code__
of _federal _regulations/br loca-
tions.hitml.), and the additional speci-
fication that it shall have up to 85 per-
cent of the carboxylic acid groups
esterified with the remaining groups
either free or neutralized.

(b) The additive is used or intended
for use in the following foods as defined
in §170.3(n) of this chapter, when stand-
ards of identity established under sec-
tion 401 of the act do not preclude such
use:

(1) As a stabilizer in frozen dairy des-
serts, in fruit and water ices, and in
confections and frostings at a level not
to exceed 0.5 percent by weight of the
finished product.

(2) As an emulsifier, flavoring adju-
vant, stabilizer, or thickener in baked
goods at a level not to exceed 0.5 per-
cent by weight of the finished product.

(3) As an emulsifier, stabilizer, or
thickener in cheeses at a level not to
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exceed 0.9 percent by weight of the fin-
ished product.

(4) As an emulsifier, stabilizer, or
thickener in fats and oils at a level not
to exceed 1.1 percent by weight of the
finished product.

(5) As an emulsifier, stabilizer, or
thickener in gelatins and puddings at a
level not to exceed 0.6 percent by
weight of the finished product.

(6) As a stabilizer or thickener in gra-
vies and in sweet sauces at a level not
to exceed 0.5 percent by weight of the
finished product.

(7) As a stabilizer in jams and jellies
at a level not to exceed 0.4 percent by
weight of the finished product.

(8) As an emulsifier, stabilizer, or
thickener in condiments and relishes
at a level not to exceed 0.6 percent by
weight of the finished product.

(9) As a flavoring adjunct or adjuvant
in seasonings and flavors at a level not
to exceed 1.7 percent by weight of the
finished product.

(10) As an emulsifier, flavoring adju-
vant, formulation aid, stabilizer or
thickener, or surface active agent in
other foods, where applicable, at a
level not to exceed 0.3 percent by
weight of the finished product.

(c) To ensure safe use of the additive,
the label of the food additive container
shall bear, in addition to the other in-
formation required by the act:

(1) The name of the additive, ‘“‘pro-
pylene glycol alginate’” or ‘‘propylene
glycol ester of alginic acid’.

(2) Adequate directions for use.

[47 FR 29950, July 9, 1982]

§172.859 Sucrose fatty acid esters.

Sucrose fatty acid esters identified in
this section may be safely used in ac-
cordance with the following prescribed
conditions:

(a) Sucrose fatty acid esters are the
mono-, di-, and tri-esters of sucrose
with fatty acids and are derived from
sucrose and edible tallow or hydro-
genated edible tallow or edible vege-
table oils. The only solvents which
may be used in the preparation of su-
crose fatty acid esters are those gen-
erally recognized as safe in food or reg-
ulated for such use by an appropriate
section in this part. Ethyl acetate or
methyl ethyl ketone or dimethyl sulf-
oxide and isobutyl alcohol (2-methyl-1-
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PART 175—INDIRECT FOOD ADDI-
TIVES: ADHESIVES AND COMPO-
NENTS OF COATINGS

Subpart A [Reserved]

Subpart B—Substances for Use Only as
Components of Adhesives

Sec.
175.105 Adhesives.
175.125 Pressure-sensitive adhesives.

Subpart C—Substances for Use as
Components of Coatings

175.210
175.230

Acrylate ester copolymer coating.
Hot-melt strippable food coatings.
175.250 Paraffin (synthetic).

175.260 Partial phosphoric acid esters of pol-
yester resins.

175.270 Poly(vinyl fluoride) resins.

175.300 Resinous and polymeric coatings.

175.320 Resinous and polymeric coatings for
polyolefin films.

175.360 Vinyl acetate/crotonic acid copoly-
mer.

175.360 Vinylidene chloride copolymer coat-
ings for nylon film.

175.365 Vinylidene chloride copolymer coat-
ings for polycarbonate film.

175.380 Xylene-formaldehyde resins con-
densed with 4,4'-isopropylidenediphenol-
epichlorohydrin epoxy resins.

175.390 Zinc-silicon dioxide matrix coatings.

AUTHORITY: 21 U.8.C. 321, 342, 348, 379e.

SOURCE: 42 FR 14534, Mar. 15, 1977, unless
otherwise noted.

EDITORIAL NOTE: Nomenclature changes to
part 175 appear at 61 FR 14482, Apr. 2, 1996, 66
FR 56035, Nov. 6, 2001, and 70 FR 72074, Dec.
1, 2005.

Subpart A [Reserved]

Subpart B—Substances for Use
Only as Components of Adhesives

§175.1056 Adhesives.

(a) Adhesives may be safely used as
components of articles intended for use
in packaging, transporting, or holding
food in accordance with the following
prescribed conditions:

(1) The adhesive is prepared from one
or more of the optional substances
named in paragraph (c¢) of this section,
subject to any prescribed limitations.

(2) The adhesive is either separated
from the food by a functional barrier or

21 CFR Ch. | (4-1-08 Edition)

used subject to the following additional
limitations:

(1) In dry foods. The quantity of adhe-
sive that contacts packaged dry food
shall not exceed the limits of good
manufacturing practice.

(i1) In fatty and aqueous foods. (a) The
quantity of adhesive that contacts
packaged fatty and aqueous foods shall
not exceed the trace amount at seams
and at the edge exposure between pack-
aging laminates that may occur within
the limits of good manufacturing prac-
tice.

() Under normal conditions of use
the packaging seams or laminates will
remain firmly bonded without visible
separation.

(b) To assure safe usage of adhesives,
the label of the finished adhesive con-
tainer shall bear the statement ‘‘food-
packaging adhesive’.

(¢) Subject to any limitation pre-
scribed in this section and in any other
regulation promulgated under section
409 of the Act which prescribes safe
conditions of use for substances that
may be employed as constituents of ad-
hesives, the optional substances used
in the formulation of adhesives may in-
clude the following:

(1) Substances generally recognized
as safe for use in food or food pack-
aging.

(2) Substances permitted for use in
adhesives by prior sanction or approval
and employed under the specific condi-
tions of use prescribed by such sanc-
tion or approval.

(3) Flavoring substances permitted
for use in food by regulations in this
part, provided that such flavoring sub-
stances are volatilized from the adhe-
sives during the packaging fabrication
process.

(4) Color additives approved for use in
food.

(5) Substances permitted for use in
adhesives by other regulations in this
subchapter and substances named in
this subparagraph: Provided, however,
That any substance named in this
paragraph and covered by a specific
regulation in this subchapter, must
meet any specifications in such regula-
tion,
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§175.105

Substances

Limitations

Ethyl hydrogen polysiloxane.
Ethyt phenyl polysiloxane.
Methyi ethy! polysiloxane.
Melhyl hydrogen polysiloxane.
Methyl phenyl polysiloxane.
Phenyl hydrogen polysiloxane.

Polysorbate 60.

Polysorbate 80.

Polysorbate 20 (polyoxyethylene (20) sorbitan monolaurate).

Polysorbate 40 (polyoxyethylene (20) sorbitan monopaimHtate).

Poly[styrene-co-disodium mateate-co-a-{p-nonyl-phenyl)-omega-(p-vinyl-
benzylpoly(oxyethylene)] terpolymer,

Polytretrafluoroethylene.

Polyurethane resins produced by: (1) reacting diisocyanates with one or
more of the polyols or polyesters named in this paragraph, or (2) re-
acting the chloroformate derivatives of one or more of the polyols or
polyesters named in this paragraph with one or more of the
polyamines named in this paragraph, or (3) reacting toluene
diisocyanate or 4,4’ methylenebis(cyclohexylisocyanate) (CAS Reg.
No. 5124-30-1) with: (i} one or more of the polyols or polyesters
named in this paragraph and with either A-methyldiethanclamine (CAS
Reg. No. 105-59-9) and dimethyl sulfate (CAS Reg. No. 77-78-1) or
dimethyloipropionic acid (CAS Reg. No. 4767-03-7) and triethylamine
(CAS Reg. No. 121-44-8), or (i) a fumaric acid-modified poly-
propylene glycol or fumaric acid-modified tripropylene giycol),
triethylamine (CAS Reg. No. 107-15-3), and ethylenediamine (CAS
Reg. No. 121-44-8), or (4) reacling meta-letramethylixylens
diisocyanate (CAS Reg. No. 2778—42-9) with one or more of the
polyols and polyesters listed in this paragraph and with
dimethylolpropionic acid {CAS Reg. No. 4767-03-7) and tnethylamine
(CAS Reg. No. 121—44-8), N-methyidiethanolamine (CAS Reg. No.
105-59-9). 2-dimethylaminoethanol (CAS Reg. No. 108-01-0), 2—
dimethytamino—2-methyl—1-propanol (CAS Reg. No. 7005-47-2),
and/or 2-amino—2-methyl—1-propanol (CAS Reg. No. 124—68-5).

Polyvinyl alcohol modified so as to contain not more than 3 weight per-
cent of comonomer units derived from 1-alkenes having 12 to 20 car-
bon atoms.

Polyviny! butyral.

Polyvinyl formali.

Potassium ferricyanide ......

Potassium N-methyldilhiocarbamate.

Potassium pentachlorophenate .....................

Potassium permanganate.

Potassium persulfate,

Potassium phosphates (mono-, di-, tribastc).

Potassium tripolyphosphate.

o, o, o’-1,23-Propanetryltris [omega-(2,3-epoxypropoxy)  poly
(oxypropylene) (24 moles)).

B-Propiolactone.

Propyl alcohol (propanol).

Propylene carbonate.

Propylene giycol and p-p’-isopropylidenediphenol diether.

Propytene glycol dibenzoate (CAS Reg. No. 19224-26-1) ...........ccovvnnn

Propylene glycol esters of coconut fatly acids.
Propylene glycol monolaurate.
Propylene giycol monomethyt ether.
Propylene glycol monostearate.
a, o, o-[Propylidynatris (methylene)] tris [omega-hydroxypoly
(oxypropylene) (1.5 moles minimum)], minimum molecular weight 400.
Quatemary ammonium chioride (hexadecyl, octadecyl derivative) ............
Rosin (wood, gum, and tall oil rosin), rosin dimers, decarboxylated rosin
{including rosin oil, disproportionated rosin, and these substances as
modified by one or more of the following reactants:.
Alkyl (C,-Cy) phenolformaldehyde.
Ammonia.
Ammonium caseinale-p-Cyclohexylphenolformaidehyde.
Diethylene glycol.
Dipentaerythritol.
Ethytene glycol.
Formaldehyde.
Fumaric acid.
Glycerin.
Hydrogen.
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For use only as polymerization-control agent.

For use as preservative only.

For use as a plasticizer at levels not to exceed 20
percent by weight of the finished adhesive.

For use as preservalive only.



@pr Department of Pesticide Regulation

&7
Gray Davis
Paul E. Helliker Governor
Director MEMORANDUM aninston H, Hickox
Envir’ghmental
Protection Agency
TO: Gary Sprock, Pesticide Use Specialist
FROM: Worker Health and Safety Branch
DATE: November 26, 2003

SUBJECT: PESTICIDE PRODUCT LABEL EVALUATION

PRODUCT NAME : Acaritouch

ACTIVE INGREDIENT(S) : (70.81%) PROPYLENEGLYCOL MONOLAURATE
I.D. NUMBER : MC-200113-N

DOCUMENT NUMBER Do

EPA REGISTRATION NO. : 70231-XX

COMPANY NAME : Toagosei Co., Ltd.

REGISTRATION TYPE: Section 3

LABEL AMENDMENT: Yes[ ] No X
JUSTIFICATION/ADDITIONAL DATA REQUIRED: Yes [ ] No [X
PROPOSED REGISTRATION ACTION:  Register

U.S. EPA RED ISSUED FOR THIS AL: Yes[ | No [X]

SUMMARY OF REGISTRATION REQUEST:

Toagosei Co., Ltd. is requesting a Section 3 Registration for the subject product, Acaritouch,
EPA Reg. No. 70231 -XXX. It contains a new active ingredient (AI), propyleneglycol
monolaurate. This proposed product is concurrently being reviewed by the California
Department of Pesticide Regulation (DPR) and the U.S. Envionmental Protection Agency. The
proposed product is an aqueous concentrate formulated contact acaricide/miticide for the control
of tetranychid mites on vegetables (e.g., cucurbits, peppers including spice peppers, tomatoes,
eggplant, tomatillo), fruit and nuts, and berries including grapes. It is only for agriculture use in
the field, greenhouse, and nursery, and may be applied via ground and aerial equipment. The
proposed labeling does not allow application via chemigation. The label’s narration shows a
restricted-entry interval (REI) of 4 hours.

The Medial Toxicology (MT) Branch reported that no acute dermal and acute inhalation toxicity
data were submitted for the technical. Additionally, MT stated that the acute dermal and
inhalation studies reported for the the formulated product were adequate to characterize these
potential hazards of the AT (Moore, 2003b). MT determined that the AT and subject product

1001 | Street » P.O. Box 4015 » Sacramento, California 95812-4015 » www.cdpr.ca.gov
"5 A Department of the Calffornia Environmental Protection Agency




Gary Sprock

ID No.: 200113
November 26, 2003
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were Toxicity Category IV for acute oral, acute dermal, acute inhalation, eye and skin irritation,
and is not a dermal sensitizer (Moore, 2003a; 2003b).

BASIS FOR PROPOSED ACTION:

Worker Heath and Safety (WHS) is recommending registration of the subject product for the
following reasons:

1. The proposed label’s narration is consistent with 40 CFR 156 sections 62 (Toxicity
category), 64 (signal word), 66 (Child hazard warning), 68 (First aid statement), 70
(Precautionary statements for human hazards), 208 (restricted-entry statements), and 212
(PPEs); and PR Notice 2001-1 (First aid statements).

2.  Based on the criteria (PR Notices 95-3, 97-3) used for classifying an Al as a low/reduced
risk pesticide and the MT hazards characterization, the WHS Branch recommends that
this AJ, propyleneglycol monolaurate, be characterized as a low/reduced risk pesticide.
Therefore, the reduced REI from 12 hr to 4 hr, as shown on the proposed product’s label,
adequately complies with the criteria shown in PR Notice 95-3.

The proposed subject product is consistent with the WHS guidelines for pesticide exposure and
safety.

ADDITIONAL COMMENTS:
None

REFERENCES:

40 CFR (Code of Federal Regulations), Title 40. July 2002. Part 152 (Pesticide Registration and
Classification Procedures) section 25 (Exemptions for pesticides of a character not requiring -
FIFRA regulation), Part 156 (Labeling Requirements for Pesticides and Devices), sections 62
(Toxicity Category), 64 (signal word), 66 (Child hazard warning), 68 (First aid statement), 70
(Precautionary statements for human hazards), 208 (Restricted-entry statements), and 212
(Personal protective equipment statements). Washington, D.C.: U. S. Government Printing
Office, Office of the Federal Register National Archives and Records Administration.

Moore, T. 2003a. Medical Toxicology Branch. Dermal Sensitization Potential of
Propyleneglycol Monolaurate. Memorandum to Joshua Johnson, Worker Health and Safety
Branch, DPR. September 4,2003. ID No. MC-200113-N. Sacramento, CA: California
Department of Pesticide Regulation, California Environmental Protection Agency.

Moore, T. 2003b. Medical Toxicology Branch. Product Registration Recommendation Sheet,
July 11, 2003. ID No. MC-200113-N. Sacramento, CA: California Department of Pesticide
Regulation, California Environmental Protection Agency.
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PR Notice 95-3 (Pesticide Registration Notice 1995-3). June 7, 1995. Reduction of Worker
Protection Standard (WPS) interim restricted entry intervals (REIs) for certain low risk
pesticides. Washington, D.C.: Office of Prevention, Pesticides and Toxic Substances,
United States Environmental Protection Agency.

PR Notice 2001-1 (Pesticide Registration Notice 2001-1). January 2, 2001. First Aid Statements
on Pesticide Product Labels. Washington, D.C.: Office of Prevention, Pesticides and Toxic
Substances, United States Environmental Protection Agency.

Joshua LL Johnson osep D Sc.
(Associate Environmental Research Smeny o (Se Tox logist)



State of California Department of Pesticide Regulation

EVALUATION REPORT - PESTICIDE Date: November 20, 2003

Pest and Disease Protection — Arun K. Sen

Product Name : AcariTouch

LD. No. : MC200113N

Applicant . Toagosei Co. Ltd.

EPA Reg. No. o 70231-

Document No. : 52943-0007, 0008

Active Ingredient : Propyleneglycol Monolaurate 70.81%
Use . Miticide

Registration Action . Section 3, New Active Ingredient
Area of Review . Product Efficacy

Registration Specialist :  Gary Sprock

[ ] Data/Information Support Registration [ X ] Data/Information Support Conditional

Registration
[ ] Data/Information Do Not Support [ ] No Registration Action Required
Registration
Summary:

Toagosei Co., Ltd requests California concurrent registration of the proposed new active
ingredient for the contro!l and suppression of tetranychid mites and other phytophagous mites on
various cucurbits, pome fruits, stone fruits, grapes, nut crops, small fruits and berries, and
fruiting vegetables. It is to be used as spray application only, and is prohibited for use through
any type of irrigation system. AcariTouch has a non-toxic mode of action, blocking the spiracles
and de-waxing the cuticles causing death by suffocation and desiccation. It can be used alone,
tank-mixed with or in rotation with other miticides. -

AcariTouch has been identified to be compatible with most insecticides and fertilizers. Two
applications 7 days apart should be made to suppress and control mites present on the plants and
those newly emerged. AcariTouch should be used as 12 to 25 ounces in 100 gallons of water and
thorough coverage is essential.

The registrant has submitted efficacy data to support this registration. The tests were set up in a
randomized complete block design with four to six replicates of two trees each. Different rates of
the product were compared with untreated control and grower standards. Pre-treatment counts
were taken, followed by weekly evaluation and mite counts (leaf samples were taken from the
field to the lab). Adults, immature (larva, protonymph, and deutonymph), eggs and predator
mite counts were taken from each replicated trial. Counts were taken from day 1 through day 21.
Percent control from the AcariTouch plots were 79% by day 3 compared to O for untreated
control plots and 51% for grower standard plots. Raw data was analyzed using LSD, CV and
Duncan’s new MRT (p=0.5).
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The mite numbers gradually decreased in all sprayed plots over the first seven days of the test.
Two applications of AcariTouch at the rate of 25 f1.0z./100 gallon provided the best control. The
lower dose of AcariTouch also provided significant control reducing the mite population in the
single application by day 7. The lower rate provided 40% mite control. Submitted data indicates
adequate control of the mite population on all the crops where the product was tested.

No data for fruiting vegetables has been submitted.
Conclusion:
A conditional registration for year is recommended for the registrant to develop efficacy studies

on fruiting vegetables, The label recommended rates and application methods should be used
when conducting the trials. Trials should be conducted in California.

L/ A

Arun K. Sen, Ph. D. |
Senior Environmental Research Scientist



State of California
Department of Pesticide Regulation

EVALUATION REPORT - PESTICIDE Date: September 24, 2003
Fish and Wildlife — Jon Shelgren

Product Name : ACARITOUCH®

[.D. No. : MC 200113-N

Applicant : TOAGOSEI CO., LTD.

EPA Reg. No. : 70231-

Document No. : 52943-0003 to —0006

Active Ingredient : Propyleneglycol monolaurate
Use _ . Miticide

Registration Action : Section 3 Registration

Area of Review . Fish and Wildlife Hazard

Registration Specialist : Gary Sprock

[ X ] Data/Information Support Registration [ ] Data/Information Support Conditional
Registration

[ ] Data/Information Do Not Support [ ]No Registration Action Required
Registration

Summary: TOAGOSEI CO., LTD. requests California registration for their product
ACARITOUCH®), containing the new active ingredient Propyleneglycol monolaurate, for use
on fruits, vegetables and ornamental plants to control tetranychid mites and other mites.

The first study evaluated is entitled “Acute Toxicity of Propylene Glycol Monolaurate
[RIKEMAL PL-100] to an Aquatic Invertebrate [Daphnia magna]” This study was conducted by
The Japan Clinical Laboratories, Inc. Bioassay Division of Hyogo-ken, Japan according to Good
Laboratory Practice Standards.

Twenty juvenile daphnids per test concentration (5 per replicate) were exposed to mean
measured test concentrations of 0.18, 0.28, 0.39, 0.64, 0.92 and 1.55 mg/] for 48 hours under
semi-static conditions. A dilution water control and an adjuvant control were also utilized.

No mortalities or immobilizations occurred in the 0.40 mg/l test concentration group and no
sublethal effects were reported. However, at 48 hours, 100% immobilization occurred in the
highest test concentration group.

The final 48 hour ECs; value for Daphnia magna was determined to be 0.52 mg a.i./l. and the
NOEC was 0.40 mg a.i./L.

The second study evaluated is entitled “Acute Toxicity of Propylene Glycol Monolaurate
[RIKEMAL PL-100] to Juvenile Carp [Cyprinus carpio].” This study was conducted by The
Japan Clinical Laboratories, Inc. Bioassay Division of Hyogo-ken, Japan according to Good
Laboratory Practice Standards.

Seventy juvenile carp (Cyprinus carpio), ten per test concentration, were exposed to nominal test
concentrations of O (control), 2.38, 4.29, 7.72, 13.89 and 25 mg/mL for 96 hours under semi-
static conditions. A dilution water control and an adjuvant control were also utilized.

First mortalities (8) occurred at 24 hours in the 13.89 mg/mL test concentration and total
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mortality occurred in the 25 mg/mL test concentration at 24 hours. No sublethal effects (other

. than one lethargic fish in the 13.89 mg/mL test group) were reported.

The final 96 hour LCsp value was determined to be 5.20 mg/L while the NOEC was 3. 80 mg/L.

The third study evaluated is entitled “Acute Oral Toxicity of ACARITOUCH [RM-131A] to
Honeybees [Apis mellifera L.].” This study was conducted by Tamagawa University Honeybee
Science Research Center of Tokyo, Japan according to Good Laboratory Practice Standards.
Twenty worker honeybees per replicate (3) were allowed to feed on sucrose solutions containing
171000, 1/500 and 1/100 RM 131A of the total volume for four hours when all solutions were
completely consumed. At eight hours, no behavioral abnormalities or mortalites due to acute
toxicity were observed. Control group mortality paralleled treatment groups over time (20 days).
No acute toxicity value was provided.

The fourth study evaluated is entitled “Acute Contact toxicity of ACARITOUCH [RM 131a] to
Honeybees [Apis mellifera L.].” This study was conducted by Tamagawa University Honeybee
Science Research Center of Tokyo, Japan according to Good Laboratory Practice Standards.
Twenty worker honeybees per replicate (3) were sprayed by a chromatography sprayer with
solutions containing 1000X, 500X and 100X RM 131A and observed at 3, 6, 24 and 48 hours
after initiation of the test.

After 48 hours, the bee mortality was reported to be 88% in the 100X group, 57% in the 500X
group and 8% in the 100X group.

No 48 hour LDsq value was provided.

NOTE: Waivers for the Avian acute toxicity study and the Avian dietary toxicity study are
hereby granted

ENVIRONMENTAL FATE CONSIDERATIONS:
No Environmental fate studies were submitted.

o Al Bl

Jon H. Shelgren [/
enior Environmental Research Scientist




( 3

| Staté of California -

Memorandum

To : Joshua Johnson, Assoc. Environmental Research Scientist - pate @ 9/4/03
Worker Health & Safety Branch

Place : Sacramento

From : Department of Pesticide Regulation - Thomas Moore, Staff Toxicologist
Medical Toxicology Branch

subject :  Dermal Sensitization Potential of Propyleneglycol Monolaurate

Company: Toagosei Co. Ltd.

ID#: MC 200113 N

Active Ingredient(s): Propyleneglycol Monolaurate
Chemical Code #: 5856

SB 950 #: New ALl

EPA # 70231-

The registrant did not submit a dermal sensitization study for the technical grade active
ingredient. However, a dermal sensitization study was submitted for the formulated product
which contains 70% of the active ingredient. The study results indicated that the product is
not a dermal sensitizer. It is the decision of the Medical Toxicology Branch that the active
ingredient alone should not be considered a dermal senitizer as well.

D52943>M200113




Summary and WHS Tracking Information for Registration Data Package #200113

. Active Ingredient:
. Product:
. Applicant:

Registration Type:

Decision:

Date Received:

Comments:

PROPYLENEGLYCOL MONOLAURATE

Acariitouch

TOAGOSEI CO., LTD.

New Active Ingredients

Other Primary Reviewer: Josh Johnson
07/30/03 Date Out: Length of stay in WHS: 7 days (to date)

Please reroute to Med Tox for review of FR 66(234) for the sensitization caterization of the Al
(i.e., the Al is a sensitizer or is not a sensitizer in the animal model) . WH&S need this info in
memo form to determine the REI (40 CFR 156.212; PR Notice 95-3) of the subject product and
to determine if the Al can be classified as a low/reduced risk pesticide (PR Notices 97-3 & 95-
3).

Staff Name

Internal Package Tracking
Role Date In DateOut Duration Comments

Josh Johnson

Wednesday, August 06, 2003

Primary Reviewer  07/30/03 08/06/03 7 days WH&S needs Med Tox
memo indicating the Al's
sensitization potential.

Page 1 of |




TO: Gary Sprock, Senior Pesticide Use Specialist
Pesticide Registration Branch

FROM: Medical Toxicology Branch Date: 7/11/03

PRODUCT REGISTRATION RECOMMENDATION SHEET

Formulated Product Name: Acaritouch

Chemical Code #: 5856 ID #: MC 200113 N
EPA Reg. #: 70231- SB 950 #: New ALl
Document #: 52943-0002, -0005

Company Name: Toagosei Co., Ltd.

RECOMMENDATION:

Submitted for a Section 3 registration as a biochemical miticide.

The data reviewed are adequate for a ;:omplete toxicological evaluation.

The product label adequately identifies the acute toxicity hazards indicated by the data reviewed.

Registration is recommended.

: /690
Thomas Moore, Ph.D. Date
Sta jcologi
Peter Leung, Ph.D. J Date

Senior Toxicologist

(VZan 7/& /’3

Joyce Ges, Ph.D. Date
Senior Toxicologist
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TO--File: Registration Senior Pesticide:Use Specialist: Gary Sprock
Branch: Registration *
FROM--Medical Toxicology

DATA PACKAGE SUMMARY AND RECOMMENDATION SHEET

Active Ingredient: Propyleneglycol Monolaurate

Formulated Product Name: Acaritouch

Formulation: A.l. 70.81%, inert ingredients 29.19%

Chemical Code #: 5856 ID #: MC 200113 N
EPA Reg. #: 70231- SB 950 #: New ALl
Document #: 52943-0002, -0005

Company Name: Toagosei Co., Ltd.

SUMMARY ("One-liners™ from each study worksheet, significant information not ]
mentloned in worksheets, other pertinent information for ongoing review or registration.
Attach additional sheets if needed):

The registrant has submitted the subject product for a Section registration as a new biochemical
active ingredient for use on fruits, vegetables and ornamental plants.

Propyleneglycol Monolaurate (Rikemal PL-100) Acute Toxicity Categories

Acute Oral LD50 1\

Acute Dermal LD50 Study not submitted
Acute Inhalation LC50 Study not submitted
Eye Irritation v

Dermal Irritation v

Dermal Sensitization Study not submitted.

Propyleneglycol Monolaurate (Rikemal PL-100) Acute Toxicity Studies

Acute Oral LD50

52943-0002; 204242; "Acute Oral Toxicity of Propylene Giycol Monolaurate [Rikemal PL-100]
in Mice”; (M. Shirai; Nippon Experimental Medical Research Institute Co., Ltd., Agatsuma-gun,
Gunma- ken Japan; Study No. H-98190; 7/7/98); Five Crj:CD-1(ICR) mlce/sex/group were dosed
orally by gavage with O (water) or 40000 mg/kg of Propyleneglycol Monolaurate (Rikemal PL- 100)
(lot no. W120901, purity not reported). No deaths resulted from the treatment. Clinical signs for
the treated anlmals included watery diarrhea and soiled perineal area. Treated animals exhibited
a loss of body weight through day 3 and reduced body weight gain on day 7. No treatment-
related lesions were noted in the necropsy examination. LD50 (M/F) > 40000 mg/kg; Toxicity.
Category IV; Study acceptable. (Moore, 7/9/03)

Acute Dermal LD50
Study not submitted.

Actte inhalation LC50
Study not submitted.

Eye Irritation .
52943-0005; 204323, “Acute Eye Irritation Study of Propylene Glycol Monolaurate [Rikemal

PL-100] in Rabbits”; (J. Kuhn; Stilmeadow, Inc., Sugar Land, TX; Study No. 6660-1; 3/5/02); The
eyes of 6 New Zealand White rabbits were treated by ocular instillation with 0.1 ml/eye of
Propyleneglycol Monolaurate (Rikemal PL-100) (lot no. A041701, purity: 98.9%). Neither corneal
opacity nor iritis were evident during the 3 day observation period. No conjunctival redness,
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chemosis nor discharge were noted at 24 hours post-dose. Tox;clty Category IV; Study
acceptable. (Moore, 7/9/03)

Dermal Irritation

52943-0005; 204324; “Acute Dermal Irritation Study of Propylene Glycol Monolaurate [Rikemal
PL-100] in Rabbits”; (J.O. Kuhn; Stillmeadow, Inc., Sugar Land, TX; Study No. 6661-01; 3/7/02);
The skin of 6 New Zealand White rabbits was treated with 0.5 mi/site, one site/animal, of
Propyleneglycol Monolaurate (Rikemal PL-100) (lot no. A041701, purity: 98.9%) for 4 hours
under an occlusive wrap. Erythema, grade 1 (4/6), was evident at 1 and 24 hours post-exposure,
persisting with grade 1 (3/6) at 48 and 72 hours, grade 1 (1/6) at 7 days, clearing by 10 days. No
edema was noted throughout the observation period. Toxicity Category 1V; Study acceptable.
(Moore, 7/10/03)

Dermal Sensitlzatlon
Study not submitted.

Acaritouch (RM-131A Emulsion) Acute Toxlcity Categories

Acute Oral LD50 v
Acute Dermal LD50 v
Acute Inhalation LC50 v
Eye Irritation v
Dermal Irritation I\
Dermal Sensitization Not a sensitizer

Acaritouch (RM-131A Emulsion) Acute Toxicity Studles

Acute Oral LD50

52943-0005; 204325; “Acute Oral Toxicity Study of Acaritouch [RM-131A Emulsion] in Mice”;
(M. Shirai; Nippon Experimental Medical Research Institute Co., Ltd., Agatsuma-gun, Gunma-
ken, Japan; Study No. H-98583; 12/22/98); Five Crj:CD-1(ICR) mice/sex/group were dosed orally
by gavage with 0 (water) or 5000 mg/kg of Acaritouch (RM-131A Emulsion) (lot no. 980629, a.i.:
70%). No deaths resulted from the treatment. Clinical signs for the treated animals included
watery diarrhea and soiled perineal area. No treatment-related lesions were noted in the
necropsy examination. LD50 (M/F) > 5000 mg/kg; Toxicity Category 1V; Study acceptable.
(Moore, 7/10/03)

Acute Dermal LD50

52943-0005; 204326; “Acute Dermal Toxicity Study of Acaritouch in Rabbits”; (J.O. Kuhn;
Stillmeadow, Inc., Sugar Land, TX; Study No. 6662-01; 3/7/02); The skin of 5 rabbits/sex was
treated with 5050 mg/kg of Acaritouch (lot no. 011012, a.i.: 71.87%) for 24 hours under an
occlusive wrap. No deaths resulted from the treatment. Very slight to well-defined erythema and
very slight edema, atonia and desquamation were noted at the site of application up through day
4. Otherwise, no treatment-related effects were evident. In the necropsy examination, discolored
lungs and/or kidneys were noted for 3 males and 3 females. LD50 (M/F) > 5050 mg/kg; Toxicity
Category |V; Study acceptabie. (Moore, 7/10/03)

Acute inhalatlon L C50

52943-0005; 204327, “Acute Inhalation Toxicity Study of Acaritouch in Rats”; (L. Carter;
Stillmeadow, Inc., Sugar Land, TX; Study No. 6663-01; 3/7/02); Five Sprague-Dawley rats/sex
were exposed nose-only to 2.23 mg/l (analytical) of Acaritouch (lot no. 011012, a.i.: 71.87%) for 4
hours. The mean MMAD (GSD) was 2.4 (3.9) um. No deaths resulted from exposure. Clinical
signs included decreased activity and a respiratory chirp. All signs had been resolved by day 5.
Mottled lungs were noted for one male and two females in the necropsy examination. LC50 (M/F)
> 2.23 mg/l, Toxicity Category IV; Study acceptable. (Moore, 7/10/03)
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Eye Irritation :
52943-0005; 204328; “Primary Eye Irritation Study of Acaritouch [RM-131A Emulsion] in

Rabbits”; (K. Suzuki; Nippon Experimental Research Institute Co., Ltd., Agatsuma-gun, Gunma- .
ken, Japan; Study No. H-98416; 11/27, 98); The eyes of 9 Japanese White rabbits were treated

by ocular instillation with 0.1 mi/eye of Acaritouch [RM-131A Emulsion] (lot no. 980629, a.i.:

70%). The eyes of 3 animals were washed with physiological saline 3 minutes after dosing. For

both groups, no signs of irritation were evident over the 72 hour observation period. Toxicity

Category 1V; Study acceptable. (Moore, 7/11/03)

Dermal Irritation

52943-0005; 204329; “Primary Skin Irritation Study of Acaritouch [RM-131A Emulsion] in
Rabbits"; (K. Suzuki; Nippon Experimental Research Institute Co., Ltd., Agatsuma-gun, Gunma-
ken, Japan; Study No. H-98415; 11/27/98); The skin of 6 Japanese White rabbits was treated
with 0.5 ml/site, one site/animal, of Acaritouch [RM-131A Emuision] (lot no. 980629, a.i.: 70%) for
4 hours under an occlusive wrap. Erythema, grade 1 (5/6), was evident at 1.and 24 hours post-
exposure, grade 1 (4/6) at 48 hours, grade 1 (3/6) at 72 hours, grade 1 (1/6) at 4 days and
clearing in the last animal on day 5. Edema, grades 2 (1/6) and 1 (1/6), was noted at 1 hour
post-exposure, clearing by 24 hours. Toxicity Category 1V; Study acceptable. (Moore, 7/11/03)

Dermal Sensitization

52943-0005; 204330; “Skin Sensitization Study of Acaritouch [RM-131A Emulsion] in Guinea
Pigs”; (K. Suzuki; Nippon Experimental Research Institute Co., Ltd., Agatsuma-gun, Gunma-ken,
Japan; Study No. H-98417; 11/27/98); The skin of 20 female Hartley guinea pigs was treated with.
0.2 ml/site, one site/animal, of Acaritouch [RM-131A Emulsion] (lot no. 980629, a.i.: 70%) for 6
hours, once per week for 3 weeks in the induction phase. After a two week interlude, these
animals were challenged with 0.2 mi/site of a 50% preparation of the test material in injectable
water for 6 hours. A control group of 10 animals was treated with the diluted test material in the
same manner. No dermal irritation was evident for the challenged or the control groups at 24 or
48 hours post-exposure. The positive control was functional. The test material is not-a dermal .
sensitizer in accordance with the Buehler assay. Study acceptable. (Moore, 7/11/03)

CONCLUSIONS: Are data adequate to support registration?

The Propyleneglycol Monolaurate (Rikemal PL-100) acute oral toxicity and primary eye and
dermal irritation studies are acceptable. The acute dermal and inhalation toxicity studies were not
submitted on the technical grade material. However, the acute dermal and inhalation toxicity
studies on the formulated product (70% a.i.) are considered to adequately characterize the
potential dermal and inhalation toxicity hazards of the active ingredient.

The Acaritouch (RM-131A Emulsion) acute oral, dermal and inhalation toxicity, primary eye and
dermal irritaition and demmal sensitization studies are acceptable.

Propyleneglycol monolaurate is a fatty acid ester of propylene giycol. Hydrolysis of the molecule
results in the fatty acid moiety and propylene glycol. Laurate is ubiquitous in living organisms.
Propylene glycol is oxidized in the liver to form lactic acid. The active ingredient is a food additive
generally recognized as safe by the FDA. The Worid Health Organization has established an
Acceptable Daily Intake for propyleneglycol monolaurate. Fatty esters of propylene glycol have
been used as emulsifiers and stabilizers in foods and in pharmaceutical formulations. With this
understanding, additional toxicity studies are not required at this time.
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. RECOMMENDATIONS: What type of registration action is being requested? In case of
‘ ongolng registration, register or do not register? What other specific studies or data are

requested?

Submitted for a Section 3 registration as a biochemical miticide.

The data reviewed are adequate for a co.mplete toxicological evaluation.

The product label adequately identifies the acute toxicity hazards indicated by the data reviewed.

Registration is recommended.

N4 2/6-00

Thomas Moore, Ph.D. Date
S xicologi .

e A . Z. L e/ 63
Péter Leung, Ph.D. d Date
Senior Toxicologist

QM cr 7/16/0%
Joyce Gee,,dzﬁ.D. Date
Senior Toxicologist
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State of California
Department of Pesticide Regulation
“ EVALUATION REPORT - PESTICIDE Date: July 8, 2003
Plant Physiology - John Heaton
Product Name : Acaritouch
I.D. No. : 200113-N
Applicant : Toagosei Co., Ltd.
EPA Reg. No. : 70231-
Document No. : 52943-007, 008
Active Ingredient : Propyleneglycol Monolaurate (70.81%)
Use : Miticide
Registration Action : Section 3 — New Product Registration
Area of Review : Phytotoxicity

Registration Specialist : G. Sprock
[ ] Data/Information Support Registration [V ] Data/Information Support Conditional

Registration
[ ]Data/Information Do Not Support [ ]1No Registration Action Required
Registration
Summary:

Toagosei Co., Ltd. is requesting California Section 3 registration for a new product called Acaritouch.
This product is formulated as an aqueous concentrate containing 70.81% propyleneglycol monolaurate
(PGML) a commonly used emulsifier in bakery and ice cream products as well as in hand creams.
PGML has a fatty acid ester 12 carbons in length attached to the propylene glycol molecule.
Acaritouch is intended for use in an integrated pest program (IPM) to control mites. The proposed
label provides instructions for applications to cucurbits, pome fruits, stone fruits, grapes, nut crops,
small fruits and berries, and fruiting vegetables. Application rates recommended on the label are 12 to
25 ounces of formulated product (0.53 to 1.10 Ibs. a.i.) per 100 gallons of water.

Documents 52943-007 and 52943-008 contain results from seventeen efficacy trials conducted at
various locations in California. Applications of 12 and 27 oz per 100 gallons of water were made to
species listed on the proposed label including, apples, pears, cantaloupes, grapes, nectarines, peaches,
almonds, walnuts and strawberries. No phytotoxicity was observed as a result of any of the treatments
with Acaritouch.

Conclusion:

Toagosei Co., Ltd provided observations for phytotoxicity on at least one species in each of the crop
groups listed on their label, except for the group fruiting vegetables. The lack of phytotoxicity on the
any of the species tested when the maximum rates of Acaritouch were used, is adequate to support a
conditional registration. Data must be provided to support the maximum recommended rates on
fruiting vegetables. Trials should include tomatoes, peppers and two types of beans. If any plant types
are found to be sensitive to Acaritouch they should be listed on the label as sensitive plants. A
conditional registration can be granted for 18 months, during which time the registrant must submit the
requested phytotoxicity data.

1/ %/Z /M P, &, el
. Joh%{eato’n ’ Don E. Koehler

Assgtiate Environmental Research Scientist Senior Environmental Research Scientist




TO: Gary Sprock, Senior Pesticide Use Specialist
Pesticide Registration Branch

. FROM: Medical Toxicology Branch Date: 7/9/03

PRODUCT REGISTRATION RECOMMENDATION SHEET

Formulated Product Name: Propyleneglycol Monolaurate (Rikemal PL-100)
Chemical Code #: 5856 ID #: 200112 E

EPA Reg. #: 70231- SB 950 #: NA
Document #: 52943-0002 _

Company Name: Riken Vitamin Co. Ltd

RECOMMENDATION:

Submitted as additional data.

. AN, %\%__ A 91le7

Staff Toxicologist 7 Date
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CONCLUSIONS: Are data adequate to support registration?

The acute oral toxicity study is acceptable.

RECOMMENDATIONS: What type of registration action is being requested? In case of
ongoing registration, register or do not register? What other specific studies or data are
requested?

Submitted as additional data.

D 43

Staff Toxicologist ~ ' Date
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Version 20/08/08
MSDS No. OUSA-151

MATERIAL SAFETY DATA SHEET

1. PRODUCT AND COMPANY INFOMATION
Product Name : RIKEMAL PL-100
General Use : nonionic surfactant
Product Description : nonionic surfactant
MSDS Number 1 QUSA-151

MANUFACTURER
Company Name : RIKEN VITAMIN CO., LTD.

Address : 2-9-18, Misaki-cho, Chiyoda-ku, Tokyo, Japan
Telephone No. : +81-3-5275-5130 (Sales Department)

EMERGENCY TELEPHONE NUMBER :
+81-3-5275-5130 (Sales Department)

COMPOSITION / INFORMATION ON INGREDIENTS

APR 24 2009

Component

Wt %

CAS Registry #

Propylene glycol monolaurate

100

27194-74-7

OSHA HAZARDOQUS INGREDIENTS(29 CFR1910. 1200):

Propylene glycol monolaurate is not hazardous ingredients.

3. HAZARDS IDENTIFICATION
EMERGENCY OVERVIEW :

Appearance : Light yellow liquid under 50-70°C with a slightly characteristic odor.
A build-up of hazardous electrostatic charges could cause a flash fire or
explosion when contents are emptied into a flammable atmosphere.

Environmental : This product is of no toxicity.

Health : Temporary irritation to mucous membranes may result from excessive dust.

Disposal : Sweep or shovel spilled material and place into a sealable container.

Dispose in accordance with local, state and federal regulations.

Incineration is recommended.




| @ ; Page 2 of 5
. Hiken! RIKEN VITAMIN CO., LTD. Version 20/08/08
—— MSDS No. OUSA-151

POTENTIAL HEALTH EFFECTS:
Eye : This is not expected to cause eye irritation.
Skin : This product is not expected to cause skin irritation or allergic reactions.
Swallowing : Small amounts, if swallowed, are not expected to cause injury.
Inhalation : This product is not expected to cause respiratory irritation.

POTENTIAL ENVIRONMENTAL EFFECTS:

4. FIRST AID MEASURES

First Aid for eye : Following eye contact, flash eyes with plenty of water for several

minutes. Get medical attention if irritation occurs.

First Aid for skin : Following skin contact, wipe away excess material with a dry towel.
Then wash affected areas with plenty of water and soap, if available,
for several minutes. Get medical attention if irritation occurs.

First Aid for inhalation : If inhaled, remove from area to fresh air. Get medical

attention if irritation develops, or if breathing becomes difficult.
First Aid for swallowing : If swallowed, give at least 3-4 glasses of water, but do not

. Induce vomiting.

Do not give anything by mouth to an unconscious person.
PROTECTION TO FIRST-AIDERS:

5. FIRE FIGHTING MEASURES
Flash Point :: 352 ° F (178C )
Flash Point Method Used : Cleveland Open Cup Method
Extinguishing Media : Carbon dioxide, dry chemical, foam, sand, water mist.
Fire Fighting Instructions : Use self-contained breathing apparatus.

6. ACCIDENTAL RELEASE MEASURES
LAND SPILL : Sweep or vacuum and place in sealable container for disposal.
WATER SPILL: Flash residue with water. Dispose of in accordance with
local regulations, preferably by incineration.

7. HANDLING AND STORAGE
. Handling : Avoid continuous or repetitive breathing of dust. Use only with adequate
ventilation. Wash after handling and before eating, drinking.
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Storage : Store in well-closed containers and keep at ambient temperature. Keep away

from heat and flame.
Shelf life : 9 months after date of manufacture.

8. EXPOSURE CONTROLS /PERSONAL PROTECTION
Engineering Controls : Work in ventilated areas.
General Protection : Handle in accordance with good occupation hygiene and safety
practices.
Eye / Face Protection : Wear safety glasses if eye contact is possible.

Skin Protection : Wear impervious gloves as a standard handling procedure.

9. PHYSICAL AND CHEMICAL PROPERTIES
Appearance : Light yellow liquid under 50-70°C.
Odor : A slightly characteristic odor
Boiling Point : Not Applicable

‘ Evaporation Rate: Not Applicable

Flash Point : 352 ° F (178C )
Melting Point : Not Applicable
Specific Gravity : 0.876 at 80C (H20=1)
pH:59 (1%)
Solubility in water : Practically insoluble in water.

10. STABILITY AND REACTIVITY
CONDITION TO AVOID : Stable under normal conditions.
STABILITY : Stable
MATERIAL TO AVOID : Strong oxidizing agents, strong acids, strong bases.
HAZARDOUS REACTIONS / DECOMPOSITION PRODUCTS -
Thermal decomposition and burning may produce carbon dioxide,

carbon monoxide, and low molecular weight organic species.

11. TOXICOLOGICAL INFORMATION
No toxicological data are available for this product.
. In the body food fasts undergo digestion and they are as a first step broken down to
Propylene glycol monolaurate.
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Acute Toxicity:

(Oral,Dermal Inhalation)

Eye Irritation: This is not expected to cause eye irritation

Skin Irritation: This product is not expected to cause skin irritation or allergic reactions.
Sensitization:

Mutagenicity:

12. ECOLOGICAL INFORMATION
No ecological data are available for this product.

ECOTOXICITY: No data available

MOBILITY: No data available

PERSISTENCE AND DEGRADABILITY: No data available
BIOACCUMULATIVE POTENTIAL: No data available

13. DISPOSAL CONSIDERATIONS
Disposal considerations : Incinerate is a chemical incinerator equipped with an
after-burner and scrubber. Follow all federal, state and local
regulations.

14. TRANSPORT INFORMATION
This produet is not regulated by any means of transport.

LAND TRANSPORT
ADR,RID
Class:
Packing Group(PG®):
UN Number:
Proper Shipping Name:

SEA TRANSPORT
IMDG
Class:
Packing Group(PG):
UN Number:
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Proper Shipping Name:
Marine Pollutant:

ATR TRANSPORT
ICAO/ATA:
Class:
Packing Group(PQ):
UN Number:
Proper Shipping Name:

15. REGULATORY INFORMATION
Label information : Not classified as dangerous.

16. OTHER INFORMATION

This information is furnished without warranty, express or implied, except that it is
accurate to the best knowledge of RIKEN VITAMIN CO.,LTD.

It relates only to the specific material designated herein, and does not relate to use in
combination with any other material or process. RIKEN VITAMIN CO.,LLTD. assumes no

legal responsibility for use or reliance upon this information.




Material Safety Data Sheet

12601 Twinbrook Parkway, Phone Calls: 301-816-8129
Rockville, MD 20852 USA 8 a.m. to 5 p.m. EST Mon. - Fri.

ATTENTION !
USP Reference Standards are sold for chemical test and assay purposes only, and NOT for human consumption. The information contained herein is
applicable solely to the chemical substance when used as a USP Reference Standard and does not necessarily relate to any other use of the substance
described, (i.e. at different concentrations, in drug dosage forms, or in bulk quantities). USP Reference Standards are intended for use by persons having
technical skill and at their own discretion and risk. This information has been developed by USP staff from sources considered reliable but has not been
independently verified by the USP. Therefore, the USP Convention cannot guarantee the accuracy of the information in these sources nor should the
statements contained herein be considered an official expression. NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, INCLUDING THE
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE is made with respect to the information contained herein.

PROPYLENE GLYCOL MONOLAURATE TYPE II
Catalog Number: 1576796 Revision Date: December 19, 2007

SECTION 1 - PRODUCT AND COMPANY IDENTIFICATION

Common Name: Propylene Glycol Monolaurate Type 11

Manufacturer: U. S. Pharmacopeia

Responsible Party: Reference Standards Technical Services

Mailing Address: 12601 Twinbrook Parkway, Rockville, MD 20852 USA
Phone: 301-816-8129

Hours: 8 am. to 5 p.m. EST Mon. - Fri.

. Product Use: USP Reference Standards and Authentic Substances are used for chemical tests and assays in analytical,
clinical, pharmaceutical, and research laboratories.

| SECTION 2 - HAZARD INFORMATION
EMERGENCY OVERVIEW - Irritant.

Adverse Effects: Possible allergic reaction to material if inhaled, ingested or in contact with skin.
Overdose Effects: n/f

Acute: Eye, skin, gastrointestinal and/or respiratory tract irritation.

Chronic: Possible hypersensitization.

Medical Conditions Aggravated by Exposure: Hypersensitivity to material.

Cross Sensitivity: n/f

Target Organs: n/f

For additional information on toxicity, see Section 11.

SECTION 3 - COMPOSITION/INFORMATION ON INGREDIENTS

Common Name: Propylene Glycol Monolaurate Type 11

Formula: C12H2402 . xC3H8)2

Synonym: n/f

Chemical Name: Propylene glycol mono and diesters of lauric acid

CAS: 37321-62-3

Copyright © 2008 The United States Pharmacopeial Convention, Inc. All Rights Reserved. n/f = not found Page 1 of 4




PROPYLENE GLYCOL MONOLAURATE TYPE II
Catalog Number: 1576796 Revision Date: December 19, 2007

RTECS Number: JR3575000
Chemical Family: Propylene glycol with fatty acid esters
Therapeutic Category: Pharmaceutical excipient, solubilizing agent

Composition: Pure Material

SECTION 4 - FIRST AID MEASURES

Inhalation: May cause irritation. Remove to fresh air.

Eye: Causes irritation. Avoid contact. Flush with copious quantities of water for at least 15 minutes.
Skin: Causes irritation. Avoid contact. Flush with copious quantities of soap and water.
Ingestion: May cause irritation. Flush out mouth with water.

General First Aid Procedures: Remove from exposure. Remove contaminated clothing. Persons developing serious hypersensitivity
(anaphylactic) reactions must receive immediate medical attention. If person is not breathing give
artificial respiration. If breathing is difficult give oxygen. Obtain medical attention.

Note to Physicians

Overdose Treatment: For current information about the treatment of overdose, consult a certified Regional Poison Control Center by
calling the number listed in your local telephone directory.

L SECTION 5 - FIREFIGHTING MEASURES |

Extinguisher Media: Water spray, dry chemical, carbon dioxide or foam as appropriate for surrounding fire and materials.

Fire and Explosion Hazards: This material is assumed to be combustible.

Firefighting Procedures: As with all fires, evacuate personnel to a safe area. Firefighters should use self-contained breathing
. equipment and protective clothing.

[ SECTION 6 - ACCIDENTAL RELEASE MEASURES |

Spill Response: Wear approved respiratory protection, chemically compatible gloves and protective clothing. Wipe up spillage or
collect spillage using a high efficiency vacuum cleaner. Avoid breathing vapor. Place spillage in appropriately-
labelled container for disposal. Wash spill site.

r SECTION 7 - HANDLING AND STORAGE

Handling: As a general rule, when handling USP Reference Standards avoid ali contact and inhalation of dust, mists, and/or vapors
associated with the material. Wash thoroughly after handling.

Storage: Store in tight container as defined in the USP-NF. This material should be handled and stored per label instructions to
ensure product integrity.

SECTION 8 - EXPOSURE CONTROL / PERSONAL PROTECTION

Engineering Controls: Engineering controls such as exhaust ventilation are recommended.

Respiratory Protection: Use a NIOSH approved respirator, if it is determined to be necessary by an industrial hygiene survey involving
air monitoring.

Gloves: Chemically compatible

Eye Protection: Safety glasses or goggles
Protective Clothing: Protect exposed skin.
Exposure Limits: n/f

. ‘ SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES w
Properties as indicated on the MSDS are general and not necessarily specific to the USP Reference Standard Lot provided.
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PROPYLENE GLYCOL MONOLAURATE TYPE I
Catalog Number: 1576796 Revision Date: December 19, 2007

‘ Appearance and Odor: Oily liquid; faint odor.
Odor Threshold: n/f
pH: n/f
Melting Range: n/f
Boiling Point: > 150° C
Flash Point: > 150°C
Autoignition Temperature: n/f
Evaporation Rate: n/f
Upper Flammability Limit: n/f
Lower Flammability Limit: n/f
Vapor Pressure: n/f
Vapor Density: n/f
Specific Gravity: 0.9165 - 0.9260 at 20° C
Solubility in Water: Insoluble
Fat Solubility: n/f
Other Solubility: Very soluble in ethanol, in chloroform, in methylene chloride, and in n-hexane.

Partition Coefficient: n-octanol/water: n/f
Percent Volatile: n/f

‘ Reactivity in Water: n/f
Explosive Properties: n/f
Oxidizing Properties: n/f
Formula: CI12H2402 . xC3H8)2
Molecular Weight: n/f
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PROPYLENE GLYCOL MONOLAURATE TYPE II
Catalog Number: 1576796 Revision Date: December 19, 2007

. SECTION 10 - STABILITY AND REACTIVITY

Conditions to Avoid: Avoid exposure to air, heat, and moisture
Incompatibilities:  Strong acids, oxidizing agents.
Decomposition Products: n/f

Stable? Yes Hazardous Polymerization? No

SECTION 11 - TOXICOLOGICAL PROPERTIES

Oral Rat: LD50: >2003 mg/kg
Oral Mouse: n/f
Other Toxicity Data: n/f

Irritancy Data: Rabbit/Skin: Moderate
Rabbit/Eye: Slight

Corrosivity: n/f

Sensitization Data: n/f

Listed as a Carcinogen by: NTP: No IARC: No OSHA: No
Other Carcinogenicity Data: n/f

Mutagenicity Data: Not mutagenic in the Ames test.

Reproductive and Developmental Effects: n/f

‘ SECTION 12 - ECOLOGICAL INFORMATION

Ecological Information: n/f

\ SECTION 13 - DISPOSAL CONSIDERATIONS ‘

Disposal: Dispose of waste in accordance with all applicable Federal, State and local laws.

‘ SECTION 14 -TRANSPORT INFORMATION ‘

Shipping Name: n/f
Class: n/f

UN Number: n/f
Packing Group: n/f

Additional Transport Information: n/f

SECTION 15 - REGULATORY INFORMATION

U.S. Regulatory Information: n/f
International Regulatory Information: EINECS # 253-462-2

‘ SECTION 16 - OTHER INFORMATION

Revision: 19-Dec-07
. Previous Revision Date: 23-Aug-07
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Final Report on the Safety Assessment of Propylene
Glycol (PG) Dicaprylate, PG Dicaprylate/Dicaprate,
.’G Dicocoate, PG Dipelargonate, PG lsostearate, PG
Laurate, PG Myristate, PG Oleate, PG Oleate SE,

PG Dioleate, PG Dicaprate, PG Diisostearate,

and PG Dilaurate!

The Propylene Glycol Dicaprylate family of ingredients includes
several esters and diesters of Propylene Glycol and fatty acids.
These ingredients are used in cosmetic formulations as skin con-
ditioning agents, viscosity increasing agents, and surfactants. Two
skin irritation studies (minimal to no irritation) and a comedo-
genicity study (insignificant comedogen) on Propylene Glycol Di-
caprylate/Dicaprate and a skin irritation study (slight) and an
acute oral toxicity study (nontoxic) on Propylene Glycol Laurate
were available. Availabie data were also found indicating that
Propylene Glycol Dicaprylate/Dicaprate and Propylene Glycol
Dipelargonate may enhance the skin penetration of other chem-
icals. Because of the ability of these Polyethylene Glyco! esters
and diesters to enhance penetration of other agents, it was rec-
ommended that care be taken in using these and other Polyethy-
lene Glycol esters and diesters in cosmetic products. Previous Cos-
metic Ingredient Review safety assessments of related ingredients,
including Polyethylene Glycol, Polyethylene Glycol Stearate,
Coconut Qils and Acids, Isostearic Acid, Lauric Acid, Myristic

cid, Oleic Acid, and Caprylic/Capric Triglyceride, were summa-
mzed. Included were mutagenicity, chronic toxicity, and skin ir-
ritation and sensitization data. Based in part on the limited data
available on the ingredients included in the report, but more so
on the previous reviews of chemically similar moieties, it was con-
cluded that Propylene Glycol Dicaprylate, Propylene Giycol
Dicaprylate/Dicaprate, Propylene Glycol Dicocoate, Propylene Gly-
col Dipelargonate, Propyiene Glycol Isostearate, Propylene Gly-
col Laurate, Propylene Glycol Myristate, Propylene Glycol Oleate,
Propylene Glycol Oleate SE, Propylene Glycol Dioleate, Propylene
Glycol Dicaprate, Propylene Glycol Diisostearate, and Propylene
Glycol Dilavrate are safe for use as cosmetic ingredients in the
present practices of use.

The safety of the following Propylene Glycol esters and di-
esters in cosmetic products is reviewed: Propylene Glycol Di-
caprylate; Propylene Glycol Dicaprylate/Dicaprate; Propylene
Glycol Dicocoate; Propylene Glycol Dipelargonate; Propylene

Received 25 February 1999; accepted 12 May 1999.

IReviewed by the Cosmetic Ingredient Review Expert Panel. Wilbur
Johnson, Senior Scientific Analyst prepared this report. Address corre-
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20036, USA.
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Glycol Isostearate; Propylene Glycol Laurate; Propylene Glycol
Myristate; Propylene Glycol Oleate; Propylene Glycol Oleate
SE (self-emulsifying); Propylene Glycol Dioleate; Propylene
Glycol Dicaprate; Propylene Glycol Diisostearate; and Propy-
lene Glycol Dilaurate.

With the exceptions of two skin irritation studies and a come-
dogenicity study on Propylene Glycol Dicaprylate/Dicaprate
and a skin irritation study and acute oral toxicity study on Propy-
lene Glycol Laurate, no other studies on the toxicity of the Propy-
lene Glycol esters or diesters included in this review have been
found.

However, the Cosmetic Ingredient Review (CIR) Expert Panel
has issued Final Reports on the safety of Propylene Glycol,
Propylene Glycol Stearate, Propylene Glycol Stearate SE, and
other chemical moieties of the Propylene Glycol esters and di-
esters included in the present review, and determined that the
data included in these Final Reports are sufficient for evaluating
the safety of the thirteen Propylene Glycol esters and diesters
that are mentioned above.

Therefore, data from the following CIR Final Reports were
considered: Propylene Glycol (Andersen 1994); Propylene
Glycol Stearate and Propylene Glycol Stearate SE (Elder 1983a);
Caprylic/Capric Triglyceride (Elder 1980); Coconut Acid and
Coconut Oil (Elder 1986); Isostearic Acid (Elder 1983b); and
Lauric Acid, Myristic Acid, and Oleic Acid (Elder 1987). The
results of studies from these safety assessments are included in
the report summary.

CHEMISTRY

Chemical and Physical Properties

Properties of the following Propylene Glycol ¢sters and di-
esters are summarized in Table 1: Propylene Glycol Dicapry-
late; Propylene Glycol Dicaprate; Propylene Glycol Dicapry-
late/Dicaprate; Propylene Glycol Dipelargonate; Propylene
Glycol Laurate; Propylene Glycol Dilaurate; Propylene Glycol
Oleate; and Propylene Glycol Dioleate. Properties of Propy-
lene Glycol Dicaprylate/Dicaprate and Propylene Glycol Lau-
rate, submitted to the Cosmetic Ingredient Review by a chemical
supplier, are included in Table 2.
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TABLE 1

Properties of Propylene Glycol Esters and Diesters

Property

Value/description

Reference

Formula weight

Boiling point @ 0.050 torr
Density @ 60°C

Molar volume @ §0°C
Refractive index @ 60°C
Molar refraction @ 60°C
Viscosity (centipoises) @ 40°C
Viscosity @ 50°C

Viscosity @ 60°C

Form
Identification

Specific Gravity @ 25°/25°C
Solubility

Acid value

Iodine value
Saponification value
Moisture

Formula weight
Form
Identification

Specific gravity @ 25°/25°C
Density @ 80°C

Dynamic viscosity @ 80°C
Refractive index @ 80°C
Solubility

Acid value

Ester value
Iodine value

Formula weight
Form

Identification

Specific gravity @ 25°/25°C
Refractive index @ 25°/25°C

Propylene Glycol Dicaprylate

328.49
108°C
0.891

368
1.422
93.26

4.08

3.69

3.33

STN Intemnational 1995

STN International 1995

Patwardhan, Thapar, and Subrahmanyam 1574
Patwardhan, Thapar, and Subrahmanyam 1974
Patwardhan, Thapar, and Subrahmanyam 1974
Patwardhan, Thapar, and Subrahmanyam 1974
Patwardhan, Thapar, and Subrahmanyam 1974
Patwardhan, Thapar, and Subrahmanyam 1974
Patwardhan, Thapar, and Subrahmanyam 1974

Propylene Glycol Dicaprylate/Dicaprate

Clear, odorless, oily liquid
Positive: close match to a

standard IR spectrum with no
indication of foreign materials

0.912 t0 0.922

Soluble in most organic
solvents; insoluble in water

0.1 maximum

1.0 maximum

31510335

0.1% maximum

Nikitakis and McEwen 1990
Nikitakis and McEwen 1990

Nikitakis and McEwen 1990
Nikitakis and McEwen 1990

Nikitakis and McEwen 1990
Nikitakis and McEwen 1990
Nikitakis and McEwen 1990
Nikitakis and McEwen 1990

Propylene Glycol Diperlargonate

356.54
Odorless, colorless liquid

STN International 1995
Nikitakis and McEwen 1990

Positive: close match to a standard  Nikitakis and McEwen 1990

IR spectrum with no indication

of foreign materials

0.895 t0 0.935

0.873 g/em?

0.022 g/cm-s

1.417 (A = 589 nm)

Soluble in common organic
solvents; insoluble in water

0.5 maximum

310 to 325

1.0 maximum

Nikitakis and McEwen 1990
Lewis and Subrahmanyam 1983
STN Intemational 1995

Lewis and Subrahmanyam 1983
Nikitakis and McEwen 1990

Nikitakis and McEwen 1990
Nikitakis and McEwen 1990
Nikitakis and McEwen 1990

Propylene Glycol Laurate

258.40
Light, yellow liquid with
mild, fatty odor

Positive: close match to a standard
IR spectrum with no indication

of foreign materials
0.905 to 0.915
1.440to 1.446

STN International 1995
Nikitakis and McEwen 1990

Nikitakis and McEwen 1990

Nikitakis and McEwen 1990
Nikitakis and McEwen 1990
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TABLE 1

Properties of Propylene Glycol Esters and Diesters (Continued)

Property

Value/description

Reference

Solubility

Boiling point @ 0.6 torr
Acid value
Saponification value
Iodine value

Form

Formula weight

Density @ 30°C
Refractive index @ 30°C
Melting point

Boiling point @ 0.04 torr

Form
Molecular weight

Formula weight

Formula weight
Melting point

Refractive index

Soluble in organic solvents; insoluble

in propylene glycol or water
138 to 141°C
301050
230 to 250
2.0 maximum

Propylene Glycol Dilaurate

Liquid
440.71
0.897
1.444 (A = 589 nm)
21.9°C
35.0°C (in acetone)
196°C
Propylene Glycol Oleate
Liquid
340
Propylene Glycol Dioleate
605
Propylene Glycol Dicaprate
384.60

24.2 to 25.2°C (in acetone)
24.2 10 25.2°C (in petroleum
ether and ethyl acetate)
1.4276 (70°C; A = 589 nm)

Nikitakis and McEwen 1990

STN International 1995

Nikitakis and McEwen 1990
Nikitakis and McEwen 1990
Nikitakis and McEwen 1990

STN International 1995
STN International 1995
STN International 1995
STN International 1995
STN International 1995
STN International 1995
STN International 1995

STN International 1995
STN International 1995

STN International 1995

STN International 1995
STN International 1995
STN International 1995

STN International 1995

TABLE 2

Chemical and physical properties of Propylene Glycol Dicaprylate/Dicaprate, and Propylene

Glycol Laurate (Stepan Company 1996)

Propylene Glycol
Property Dicaprylate/Dicaprate Propylene Glycol Laurate

Form Liquid at 75°F Liquid
Appearance Slightly yellow color; Off-white color

free of suspended matter
Odor Bland Typical, mild fatty
Type — Nonionic
Melting point — 8 to 12°C (specification)
Flash point (closed cup) — 370°F
Solubility Soluble in alcohol containing  Insoluble in water; soluble

up to 20% water in isopropyl alcohol, mineral

oil, and vegetable oil (peanut)

Moisture 0.05% —_
Free fatty acid (as oleic) 0.03% —
Acid value — 3.0 max (specification)
Iodine value 0.1 1.0 max (specification)
Saponification value 326 231-241 (specification)
Hydroxyl value 1.0 —
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Information on the chemical and physical properties of Pro-

pylene Glycol Dicocoate, Propylene Glycol Isostearate, Propy-
lene Glycol Myristate, Propylene Glycol Oleate SE, and Propy-
lene Glycol Diisostearate were not identified in the published
literature.

Propylene Glycol Dicaprylate

Propylene Glycol Dicaprylate (CAS Nos. 7384-98-7 and
56519-70-1) is the diester of propylene glycol and caprylic
acid that conforms generally to the formula shown in Figure 1
{Wenninger and McEwen 1997). Other names for this chemical

Q o]
ClHCleHiC-OCHGHO=C(CHo)eCH;
CHy

Propylene Glycol Dicaprylate

o] 0
C(H2C)gHaC~OCHCHO—~C(CH2)sCHs
CHy

Propylene Glycol Dicaprate

2 Q
R-C~OCHCHO-C-R
CHy

where RCO represents the fatty
acids desived from coconiat of

Propylene Glycol Dicocoate

o o
C(HzC)7HC~OCH,CHO=C(CH2)7CHy
CH,

Propylene Glycol Diperiargonate

GHy o+
HaC—(CH2)x—CH(CHg)y—C=OCH;CHCH,
o

Propylene Glycol Isostearate

Q CHs
C(H,C)1gHaC~OCH,CH-OH

Propylene Glycol Laurate

CH,

CHs

|
HaC—(CHa)x—CH(CHz)y =G~ OCHCHO~C—(CHayCH—(CH2),—CHs

0

CHy O

Propylene Glycol Diisostearate

? Q ¢Hy Q
HaC=(CH2)12C~OCHCH—OH C(H2C)1oH3C~OCH ;CHO ~C(CH2)1gCH3
CH;
Propylene Glycol Dilaurate
Proplene Glycol Myristate
Q Q
H3C—(CHg)7CH=CH(CHy)7C—OCH,CH-OH HsC—(CH}7CH=CH(CH,);C—0Q
CH, CH,

Propylene Glycol Oleate

HaC—(CH2)7CH=CH(CH),C-O

Propylene Glycol Dioleate

FIGURE 1
Chemical formulas for esters and diesters of Propylene Glycol and fatty acids.
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are as follows: Octanoic Acid, 1-Methyl-1,2-Ethanediyl Ester;

.I,Z-Dicaprylin; 1-Methyl-1,2-Ethanediyl Octanoate; 1,2-Propa-

nediol Dioctanoate; 1,2-Propyleneglycol Dioctanoate; and Pro-
pylene Di(Octanoate) (Wenninger and McEwen 1997; Chemline
1995; The Scientific and Technical Information Network [STN]
International 1995).

Propylene Glycol Dicaprate

Propylene Glycol Dicaprate (CAS No. 56519-72-3) is the
diester of propylene glycol and capric acid that conforms to
the formula shown in Figure 1 (Wenninger and McEwen 1997).
Other names for this chemical are as follows: Decanoic Acid,
1,3-Propanediyl Ester; n-Decanoic Acid, 1,3-Propanediyl Ester;
Decanoic Acid, Trimethylene Ester (Wenninger and McEwen
1997; Chemline 1995); and 1,3-Bis-decanoyloxy-propane; 1,3-
Bis-decanoyloxy-propan; and Decanoic Acid, 3-Decanoyloxy-
propyl ester (STN International 1995).

Propylene Glycol Dicaprylate/Dicaprate

Propylene Glycol Dicaprylate/Dicaprate (CAS Nos. 58748-
27-9; 9062-04-8; and 68988-72-7) is a mixture of the propy-
lene glycol diesters of caprylic and capric acids (Wenninger and
McEwen 1997). The structures of Propylene Glycol Dicaprylate
and Propylene Glycol Dicaprate appear on the preceding page.
Propylene Glycol Dicaprylate/Dicaprate is also defined as the
propylene glycol diester of short chain, predominantly naturally
derived Cg—C, fatty acids (Nikitakis and McEwen 1990). It is
soluble in alcohol containing up to 20% water and its viscos-
ity is usually low (Stepan Company 1996). Other names for this
mixture include: Decanoic Acid, 1-Methyl-1,2-Ethanediyl Ester
mixed with 1-Methyl-1,2-Ethanediyl Dioctanoate; Decanoic
Acid, Mixed Diesters with Octanoic Acid and Propylene Gly-
col; Caprylic, Capric Acid, Propylene Glycol Diester; Propy-
lene Glycol Dicaprate-Caprate; and Propylene Glycol, Capry-
late Caprate Diester (Wenninger and McEwen 1997; Chemline
1995). Propylene Glycol Dicaprylate/Dicaprate has also been
defined as the propylene glycol diester of saturated vegetable
acids (Cg—Cyg chain length) that contains 65 to 80% caprylic
acid and 15 10 30% capric acid (Mahjour et al. 1993).

Propylene Glycol Dicocoate

Propylene Glycol Dicocoate (CAS No. 68953-19-5) is the
diester of propylene glycol and coconut acid that conforms
generally to the formula shown in Figure 1 (Wenuninger and
McEwen 1997). The RCO group represents the fatty acids de-
rived from coconut oil. Other names for this chemical are as
follows: Coconut Fatty Acids, 1-Methyl-1,2-Ethanediyl Ester;
Propylene Glycol Dicoconate; Propylene Glycot Diester Co-
conut Acids; and Fatty Acids, Coco, 1-Methyl-1,2-Ethanediyl
Esters (Wenninger and McEwen 1997; Chemline 1995).

Propylene Glycol Dipelargonate
Propylene Glycol Dipelargonate (CAS No. 41395-83-9) is
the diester of propylene glycol and pelargonic acid that con-

forms generally to the formula shown in Figure 1 (Wenninger
and McEwen 1997). Other names for this chemical include
Nonanoic Acid, 1-Methyl-1,2-Ethanediyl Ester; 1-Methyl-1,2-
Ethanediy] Nonanoate; and Propylene Dinonanoate (Wenninger
and McEwen 1997; Chemline 1995; STN International 1995).

Propylene Glycol Isostearate

Propylene Glycol Isostearate (CAS Nos. 32057-15-1 and
68171-38-0) is the ester of propylene glycol and isostearic acid
(Wenninger and McEwen 1997) with the formula shown in
Figure 1 (Sciarra, Iannacone, and Mores 1976). The sum of
any combination of x and y values in the structure is 14 (x +y
= 14). Other names for this chemical include Isooctadecanoic
Acid, Monoester with 1,2-Propanediol and Propylene Glycol
Monoisostearate (Wenninger and McEwen 1997).

Two commercially available forms of Propyiene Glycol [so-
stearate were identified in the published literature. Propylene
Glycol Monoisostearate consists of 52% monoester and 48%
diester. Propylene Glycol Monoisostearate (90%) consists of
90% monoester and 10% diester (Sciarra, lannacone, and Mores
1976).

Propylene Glycol Diisostearate

Propylene Glycol Diisostearate (CAS No. 68958-54-3) is
the diester of propylene glycol that conforms generally to the
formula shown in Figure 1 (Wenninger and McEwen 1997).
Isooctadecanoic Acid, 1,3-Propanediyl Ester is another name
for Propylene Glycol Diisostearate (Wenninger and McEwen
1997).

Propylene Glycol Laurate

Propylene Glycol Laurate (CAS No. 142-55-2) is the ester of
propylene glycol and lauric acid that conformms generally to the
formula shown in Figure 1 (Wenninger and McEwen 1997).
It is a mixture of lauric acid esters of 1,2-propylene glycol
in which the monoester predominates (Nikitakis and McEwen
1990). More recent information indicates the following com-
position of Propylene Glycol Laurate: free Propylene Glycol
(0%), monoester (43.52%), and diester (56.48%) (Stepan Com-
pany 1996). Other names for Propylene Glycol Laurate are as
follows: Dodecanoic Acid, 2-Hydroxypropy! Ester; Dodecanoic
Acid, Monoester with 1,2-Propanediol; 2-Hydroxypropyl Dode-
canoate; Propylene Glycol Monolaurate; Lauric Acid, 2-Hydro-
xypropyl Ester; and 2-Hydroxypropyl Laurate (Wenninger and
McEwen 1997; Chemline 1995; STN International 1995).

Propylene Glycol Dilaurate

Propylene Glycol Dilaurate (CAS No. 22788-19-8) is the
diester of propylene glycol and lauric acid that conforms gener-
ally to the formula shown in Figure 1 (Wenninger and McEwen
1997). Other names for this chemical include Dodecanoic Acid,
1-Methyl- 1,2-Ethanediyl Ester; Lauric Acid, Propylene Ester;
and 1,2-Bis-Lauroyloxy-Propane (Wenninger and McEwen
1997; Chemline 1995; STN International 1995).
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Propylene Glycol Myristate

Propylene Glycol Myristate (CAS No. 29059-24-3) is the
ester of propylene glycol and myristic acid that conforms gener-
ally to the formula shown in Figure 1 (Wenninger and McEwen
1997). Other names for this chemical are as follows: Propylene
Glycol Monomyristate; Tetradecanoic Acid, Monoester with
1,2-Propanediol; and Myristic Acid, Monoester with 1,2-Propa-
nediol (Wenninger and McEwen 1997, Chemline 1995).

Propylene Glycol Oleate

Propylene Glycol Oleate (CAS Nos. 27213-39-4 and 1330-
80-9) is the ester of propylene glycol and oleic acid that con-
forms generally to the formula shown in Figure 1 (Wenninger
and McEwen 1997). Other names for this chemical include
9-Octadecanoic Acid, Monoester with 1,2-Propanediol; Oleic
Acid, Monoester with 1,2-Propanediol; and Propylene Glycol
Monooleate (Wenninger and McEwen 1997; Chemline 1995;
STN International 1995).

Propylene Glycol Oleate SE

Propylene Glycol Oleate SE (Self-Emulsifying) is a self-
emulsifying grade of Propylene Glycol Oleate (g.v.) that con-
tains some sodium and/or potassium oleate (Wenninger and
McEwen 1997).

Propylene Glycol Dioleate

Propylene Glycol Dioleate (CAS No. 105-62-4) is the diester
of propylene glycol and oleic acid that conforms to the forrula
shown in Figure 1 (Wenninger and McEwen 1993). Other names
for Propylene Glycol Dioleate are as follows: 1-Methyl-1,2-
Ethanediyl 9-Octadecenoate; 9-Octadecenoic Acid, 1-Methyl-
1,2-Ethanediyl Ester; 9-Octadecenoic Acid, 1,3-Propanediyl
Ester; and 9-Octadecenoic Acid (Z)-, 1-Methyl-1,2-Ethanediy]
Ester (Wenninger and McEwen 1993; Chemline 1995), 1,2-Bis-
Oleoyloxy-Propane; 1,2-Bis-Oleoyloxy-Propan; 1-Methyl-1,2-
Ethanediyl Dioleate; and Octadec-9- Enoic Acid 1-Methyl-2-
Octadec-9-Enoyloxy-Ethyl Ester (STN International 1995).

Methods of Production

Propylene Glycol Dicaprylate

Propylene Glycol Dicaprylate is a product of the reaction of
propane-1,2-diol and octanoyl chloride with pyridine (% yield
= 45% at 12 hours) (STN International 1995).

Propylene Glycol Dicaprylate/Dicaprate

Propylene Glycol Dicaprylate/Dicaprate is produced via the
combination of Propylene Glycol with capric and caprylic acids.
The mixture is heated to temperatures high enough to cause
esterification. Water of reaction is removed 10 drive the reaction
to completion and to obtain the low hydroxyl specification. The
product is then fully refined and deodorized (Stepan Company
1996).

Propylene Glycol Dicaprate

Propylene Glycol Dicaprate is a product of the reaction of de-
canoic acid with propane-1,3-diol (temperature = 180°C) (STN
International 1995).

Propylene Glycol Dipelargonate

Propylene Glycol Dipelargonate may be prepared by react-
ing nonanoy! chloride and C;3H2403 with pyridine (solvent =
CHCl,) at 15°C or room temperature (STN Intemational 1995).

Propylene Glycol Laurate

In the production of Propylene Glycol Laurate, Propylene
Glycol and lauric acid are charged to the reactor, and a nitrogen
sparge is initiated. The reactor is heated to approximatety 225°C,
and the water of reaction is removed. Vacuum is applied to re-
move unreacted propylene glycol when water evolution ceases.
After specifications have been met, the finished product is cooled
and drummed (Stepan Company 1996).

Propylene Glycol Dilaurate

Propylene Glycol Dilaurate may be prepared using either of
the three methods: (1) reacting lauric acid and propylene oxide
with the reagent, potassium hydroxide at 160°C; (2) reacting
lauroyl chloride and propylene glycol with pyridine; and (3) re-
acting dodecanoic acid and propane-1,2-diol with the reagent,
0.2 M phosphate buffer (pH 7, solvent = water) at 45°C; % yield
= 18.4% at 18 hours (STN International 1995).

Propylene Glycol Oleate

Propylene Glycol Oleate has been produced via the acylation
of propylene glycol with oleic anhydride (Pseudomonas lipase
catalyst; 160 to 180°C) (Shaw and Lo 1994).

Propylene Glycol Dioleate

Propylene Glycol Dioleate is a product of the reaction of
propylene glycol with oleic acid chloride (STN International
1995).

The methods for production of the following esters and di-
esters were not identified in the published literature: Propy-
lene Glycol Dicocoate; Propylene Glycol Myristate; Propylene
Glycol Oleate SE; Propylene Glycol Isostearate; and Propylene
Glycol Dijsostearate.

Reactivity

Propylene Glycol Oleate

Propylene Glycol Oleate is stable under normal temperatures
and pressures. [t may burn, but does not ignite readily. Thermal
decomposition products may include toxic oxides of carbon
(STN International 1995). Propylene Glycol Oleate is incom-
patible with strong oxidizers (fire and explosion hazard). Under
normal temperatures and pressures, hazardous polymerization
has not been reported (STN International 1995).
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Analytical Methods

Propylene Glycol Dicaprylate

Propylene Glycol Dicaprylate has been analyzed by infrared
(IR) and nuclear magnetic resonance (NMR) spectroscopy (STN
International 1995) and mass spectrometry (Le Tellier and Nawar
1975).

Propylene Glycol Dipelargonate

Propylene Glycol Dipelargonate has also been analyzed by
mass spectrometry (Le Tellier and Nawar 1975).

Propylene Glycol Oleate

Propylene Glycol Oleate has been analyzed by gas chromato-
graphy—flame ionization detection (Shaw and Lo 1994).

Information on analytical methods for the following Propy-
lene Glycol esters and diesters were not identified in the pub-
lished literature: Propylene Glycol Dicaprylate/Dicaprate; Pro-
pylene Glycol Dicaprate; Propylene Glycol Laurate; Propylene
Glycol Dilaurate; Propylene Glycol Dioleate; Propylene Gly-
col Dicocoate; Propylene Glycol Myristate; Propylene Glycol
Oleate SE; Propylene Glycol Isostearate; and Propylene Glycol
Diisostearate.

Impurities

Information on the presence of impurities (e.g., potential pyri-
dine residues) in the Propylene Glycol esters and diesters that
are being reviewed was not identified in the published literature.

USE

Purpose in Cosmetics

Skin-conditioning agent—occlusive and viscosity increasing
agent—nonaqueous are the intended cosmetic uses for the fol-
lowing propylene glycol diesters: Propylene Glycol Dicapry-
late, Propylene Glycol Dicaprate, Propylene Glycol Dicocoate,
Propylene Glycol Dipelargonate, Propylene Glycol Diisostea-
rate, Propylene Glycol Dilaurate, and Propylene Glycol Di-
oleate. Propylene Glycol Dicaprylate/Dicaprate is intended for
use as a skin-conditioning agent—occlusive. Propylene Glycol
Oleate SE is used as a surfactant-emulsifying agent (Wenninger
and McEwen 1997).

Other propylene glycol esters, listed as follows, are intended
for use as skin-conditioning agent-emollients and surfactant-
emulsifying agents: Propylene Glycol Isostearate, Propylene
Glycol Laurate, Propylene Glycol Myristate, and Propylene
Glycol Oleate (Wenninger and McEwen 1997).

Scope and Extent of Use in Cosmetics

The product formulation data submitted to the Food and
Drug Administration in 1996 (FDA 1996) included the follow-
ing use frequencies for Propylene Glycol esters and diesters:
Propylene Glycol Dicaprylate (1 product); Propylene Glycol

' Dicaprylate/Dicaprate (202 products); Propylene Glycol Oleate

(6 products); Propylene Glycol Myristate (11 products); Propy-
lene Glycol Isostearate (22 products); Propylene Glycol Dipe-
largonate (82 products); and Propylene Glycol Laurate (87 prod-
ucts). Product formulation data on Propylene Glycol esters and
diesters are summarized in Table 3 (FDA 1996).

The following Propylene Glycol ester/diesters reviewed in the
present report were not reported to FDA as being used in cos-
metic products: Propylene Glycol Dicocoate, Propylene Glycol
Oleate SE, Propylene Glycol Dioleate, Propylene Glycol Di-
caprate, Propylene Glycol Diisostearate, and Propylene Glycol
Dilaurate.

Concentration of use values are no longer reported to FDA by
the cosmetics industry (FDA 1992). Data on Propylene Glycol
esters and diesters were received from industry (CTFA 1993)
and are included in Table 4.

Cosmetic products containing Propylene Glycol esters and
diesters are applied to the skin (eyelids and lips included), hair,
and nails and may come in contact with the ocular, nasal, and
oral mucosae. These products may be used on a daily basis, and
have the potential for being applied frequently over a period of
several years.

International Use

With the exceptions of Propylene Glycol Dilaurate, Propy-
lene Glycol Myristate, and Propylene Glycol Oleate SE, the
Propylene Glycol esters that are being reviewed in the present
report are also listed in the CTFA List of Japanese Cosmetic
Ingredients. Ingredients that are used in cosmetic products mar-
keted in Japan appear on this list. The inclusion of any ingredi-
ent on the CTFA List of Japanese Cosmetic Ingredients does not
guarantee either that the ingredient is safe for use as a cosmetic
ingredient, or that the use of the substance as a cosmetic ingre-
dient complies with the laws and regulations governing such use
in Japan. Neither Propylene Glycol Dilaurate, Propylene Glycol
Myristate, nor Propylene Glycol Oleate is prohibited from use
in cosmetics manufactured in or imported into Japan (Rempe
and Santucci 1992).

None of the Propylene Glycol esters or diesters reviewed in
the present report is included among the substances listed as
prohibited from use in cosmetc products that are marketed in
the European Union (Dupuis 1994).

Noncosmetic Use

Propylene Glycol esters have been used as emulsifiers in
foods and pharmaceuticals (Rosen 1978). FDA has determined
that Propylene Glycol mono- and diesters of fats and fatty acids
can be used safely in food, provided that (1) they are produced
from edible fats and/or fatty acids in compliance with 21 CFR
(Code of Federal Regulations) 172.860 and/or oleic acid derived
from tall oil fatty acids in compliance with 21 CFR 172.862, and
(2) they are used in food in amounts not in excess of that reason-
ably required to produce their intended effect (21 CFR 172.856).
Propylene Glycol mono- and diesters of fats and fatty acids also
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TABLE 3
Product formulation data on Propylene Glycol Dicaprylate and Propylene Glycol
Dicaprylate/Dicaprate (FDA 1996)

Total no. of formulations Total no.
Product category in category containing ingredient
Propylene Glycol Dicaprylate
Moisturizing skin care preparations 942 |
1996 totals 1
Propylene Glycol Dicaprylate/Dicaprate

Baby lotions, oils, powders, and creams 64 |
Eye shadows 588 4
Eye lotions 22 2
Eye makeup removers 95 5
Other eye makeup preparations 136 3
Other fragrance preparations 195 12
Blushers (all types) 277 6
Face powders 313 1
Foundations 355 27
Lipsticks 997 24
Makeup bases 154 2
Rouges 30 1
Other makeup preparations 157 1
Cuticle softeners 26 1
Nail polish and enamel removers 36 1
Other manicuring preparations 83 2
Aftershave lotions 268 2
Other shaving preparation products 63 1
Cleansing preparations {cold creams, cleansing 820 10

lotions, liquids, and pads)
Face and neck skin care preparations (excluding 300 5

shaving preparations)
Body and hand skin care preparations (excluding 1012 15

shaving preparations)
Foot powders and sprays 33 1
Moisturizing skin care preparations 942 52
Night skin care preparations 226 3
Paste masks (mud packs) 300 2
Other skin care preparations 810 7
Suntan gels, creams, and liquids 196 6
Indoor tanning preparations 67 3
Other suntan preparations 68 2
1996 totals 202

Propylene Glycol Oleate

Other eye makeup preparations 136 1
Foundations 355 1
Makeup bases 154 1
Body and hand (excluding shaving preparations) 1012 2
Foot powders and sprays 33 1
1996 totals 6
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TABLE 3

Product formulation data on Propylene Glycol Dicaprylate and Propylene Glycol

Dicaprylate/Dicaprate (FDA 1996) (Continued)

Total no. of formulations

Total no.
containing ingredient

Product category in category
Propylene Glycol Myristate

Lipstick 997
Other makeup preparations 157
Face and neck skin care preparations 300

(excluding shaving preparations)
Body and hand skin care preparations 1012

(excluding shaving preparations)
Other skin care preparations 810
Suntan gels, creams, and liquids 196
1996 totals

Propylene Glycol Isostearate

Eye makeup remover 95
Foundations 355
Lipstick 997
Other makeup preparations 157
Shaving cream (aerosol, brushless, and lather) 158
Other shaving preparations products 63
Cleansing preparations (cold creams, cleansing 820

lotions, liquids, and pads)
Moisturizing skin care preparations 942
Other skin care preparations 810
Suntan gels, creams, and lLiquids 196
1996 totals

Propylene Glycol Dipelargonate

Baby lotions, oils, powders, and creams 64
Bath oils, tablets, and salts 147
Eye makeup remover 95
Other eye makeup preparations 136
Powders (dusting and talcum, 307

excluding aftershave talc)
Other fragrance preparations 195
Blushers (all types) 277
Face powders 313
Foundations 355
Lipstick 997
Makeup bases 154
Other makeup preparations 157
Other personal cleanliness products 339
Aftershave lotion 268
Preshave lotions (all types) 20
Cleansing preparations (cold creams, 820

cleansing lotions, liquids, and pads)
Body and hand skin care preparations 1012

{excluding shaving preparations)
Moisturizing skin care preparations 942
Paste masks (mud packs) 300
Other skin care preparations 810
1996 totals
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TABLE 3
Product formulation data on Propylene Glycol Dicaprylate and Propylene Glycol
Dicaprylate/Dicaprate (FDA 1996) (Continued)

Product category

Total no. of formulations
in category

Total no.
containing ingredient

Propylene Glycol Laurate

Eye lotion

Mascara

Other eye makeup preparations

Cologne and toilet waters

Perfumes

Other fragrance preparations

Hair conditioners

Shampoos {noncoloring)

Tonics, dressings, and other hair grooming aids

Other hair preparations

Blushers (all types)

Foundations

Lipstick

Makeup bases

Makeup fixatives

Other makeup preparations

Cuticle softeners

Other personal cleanliness products

Aftershave lotion

Other shaving preparations products

Cleansing skin care preparations (cold creams,
cleansing lotions, liquids, and pads)

Body and hand skin care preparations
{excluding shaving preparations)

Moisturizing skin care preparations

Paste masks (mud packs)

Other skin care preparations

Suntan gels, creams, and liquids

Indoor tanning preparations

Other suntan preparations

1996 totals

22
218
136
834
286
195
715
972
604
395
277
355
997
154

11
157

26
339
268

63
820
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can be used as components of the food-contact surface of paper
and paperboard, provided that the focd-contact surface of the
paper or paperboard complies with the prescribed limitations
for extractives (21 CFR 176.170).

Defoaming agents containing Propylene Glycol mono- and
diesters of fats and fatty acids can be used safely in processed
foods in accordance with the provisions included in the pre-
ceding paragraph (21 CFR 173.340). Additionally, defoaming
agents containing Propylene Glycol esters can be used safely
in the manufacture of paper and paperboard intended for use in
packaging, transporting, or holding focd (21 CFR 176.210).

Reaction products resulting from the reaction of Propylene
Glycol with certain fats, oils, fatty acids, and fatty alcohols are

among the substances that are used in the production of, or are
added to, textiles and textile fibers. Such textiles and textile
fibers can be used safely as articles or components of articles
intended for use in producing, manufacturing, packing, process-
ing, preparing, treating, packaging, transporting, or holding food
(21 CFR 177.2800). Similarly, esters resulting from the reac-
tion of reconstituted oils (from triglycerides or fatty acids de-
rived from certain oils) with Propylene Glycol are ingredients
of resinous and polymeric coatings. Coatings of this composi-
tion may be used safely as the food-contact surface or articles
intended for use in producing, manufacturing, packing, process-
ing, preparing, treating, packaging, transporting, or holding food
(21 CFR 175.300).
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TABLE 4
. Concentration of use data (CTFA 1995}
Use
Ingredient Product type concentrations
Propylene Glycol Blush 45%
Dicaprylate/Dicaprate
Makeup 24%
Sun block stick 24%
Moisturizer 16%
Lip products 10%
Eyeshadow 7%
Eyeliner 19%
Makeup remover 27%
Antiperspirant 33%
Aftershave balm 7%
Propylene Glycol Dipelargonate  Body oils up to 8%
Moisturizer 4%
Aftershave balm 4%
Other hair preparations 33.7960%
: Blushers (all types) 5%
| Foundations 9.30%
| Nail polish and enamel removers 5%
Face and neck skin care 5%
Moisturizing skin care 3%
Night skin care 1%
. Propylene Glycol Diester Eye shadow 23.5%
Blushers (all types) 51.730%
Face powders 15%
Foundations 30.640%
Cuticle softeners 35%
Nail creams and lotions 21.6%
Other manicuring preparations 8%
Face and skin care 1%
Moisturizing skin care 2.5%
Night skin care 1%
Propylene Glycol Isostearate Shave gel 1.4%
Propylene Glycol Laurate Hairdress 22%
Tanning gel moisturizer 6%
Shampoo 1.25%
Lash gel 1%
Eye shadow 1.3%
Lipstick 9%
BIOLOGICAL PROPERTIES Skin Penetration Enhancement
Absorption, Distribution, Metabolism, and Excretion Propylene Glycol Dicaprylate/Dicaprate

Pharmacokinetic studies on the Propylene Glycol esters and Propylene Glycol Dicaprylate/Dicaprate reportedly enhanced

diesters reviewed in the present report were not identified inthe  the in vitro skin permeation rate of several transdermal drug
published literature.

candidates across human and hairless mouse skin, making it a
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potential candidate for use in marketed transdermal products.
The investigators suggested that these findings can indicate a
nondiscriminative enhancement effect that resulted from a re-
duction in the stratum corneumn diffusional resistance. This re-
duction could have been caused by an increase in the stratum
comneum lipid fluidity or by extraction of the stratum corneum’s
lipids by Propylene Glycol Dicaprylate/Dicaprate (Mahjouretal.
1993).

Propylene Glycol Dipelargonate

Similarly, in another study, a saturated solution of Propylene
Glycol Dipelargonate in propylene glycol promoted the percu-
taneous penetration of drugs across excised human skin in vitro.
The investigators suggested that this property can be linked to the
comparatively low polarity of Propylene Glycol Dipelargonate,
enabling it to penetrate into the stratam corneum and interact
with the lipid bilayers, thus, increasing their fluidity or form-
ing fluid-like channels (Bonina et al. 1993). The results of an
in vitro embryotoxicity study suggest that the skin penetration
enhancement property of propylene glycol esters and diesters
noted above can be due to the presence of propylene glycol. In
this study, the exposure of B¢D,F; mouse zygotes to >2.5 M
propylene glycol for 2 to 7 minutes altered both intracellular
pH and developmental potential. In that these effects were in-
dependent of volume changes noted in zygotes, and, therefore,
intracellular propylene glycol concentrations, the researchers
postulated that the toxicity of propylene glycol is mediated by
direct alteration of the cell membrane (Damien, Luciano, and
Peluso 1989).

TOXICOLOGY

Regarding all Propylene Glycol esters and diesters reviewed
in this report, the following types of studies were not identified
in the published literature: subchronic toxicity, mutagenicity,
carcinogenicity, reproductive and developmental toxicity, and
skin sensitization/photosensitization,

Acute Oral Toxicity

Propylene Glycol Laurate

In a study involving rats (number and strain not stated),
the oral LDsgy for Propylene Glycol Laurate was greater than
34.6 g/kg. The test substance was classified as practically non-
toxic (Stepan Company 1996).

Antitumor Activity

Propylene Glycol Myristate

The antitumor activity of Propylene Glycol Myristate in vivo
was evaluated vsing 20 ddY mice (5 weeks old; 18 to 22 g).
Following the intraperitoneal implantation of one-million tumor
cells, the test substance (in 0.86% NaCl solution or suspension)
was administered once daily for 5 consecutive days. The final
test concentrations administered were expressed as 0.5 mg/10”

mor cells (10 mice) and 2.5 mg/107 tumor cells (10 mice).
After 7 days, tumor growth, body weight gain, and life span up
to 30 days were evaluated. Ten control mice received injections
of untreated tumor cells. Tumors were not observed in any of the
10 mice treated with the higher concentration (average survival
time > 30 days). At the lower concentration (10 mice), there
were no cytotoxic effects on tumor cells. Tumors were observed
in each mouse after 7 days, and the average survival time was
21.6 days. The average survival time for the 10 control mice
(100% tumor incidence) was 18.8 days (Kato et al. 1971).

In a similar study, the antitumor activity of Propylene Gly-
col Myristate in vivo was evaluated using four 5-week-old ddY
mice. Following the intraperitoneal injection of one million
Ehrlich ascites tumor cells, the test substance (in saline solu-
tion or suspension) was administered (5 and 20 mg/mousc/day,
2 mice perdose) once daily for 5 consecutive days. Two untreated
mice that were injected with tumor cells served as controls. Tu-
mor growth and body weight gain were evaluated after 7 days.
Compared to untreated controls, Propylene Glycol Myristate
inhibited tumor growth and prolonged the life span of treated
mice. No tumor growth was observed in mice dosed with 5 and
20 mg/day and the survival time for both groups was >30 days.
The life span of control mice (marked tumor growth) was 16
days (Kato et al. 1969; 1970).

Propylene Glycol Oleate

Propylene Glycol Oleate had no antitumor activity in the
preceding study by Kato et al. (1969; 1970). Tumor growth was
marked at doses of 5 mg/mouse/day (2 mice) and 20 mg/mouse/
day (2 mice), and the life span of treated mice (both doses) was
16 days (Kato et al. 1970).

Skin [rritation

Propylene Glycol Dicaprylate/Dicaprate

The skin irritation potential of Propylene Glycol Dicapry-
Tate/Dicaprate was evaluated using six rabbits (strain not stated).
Patches (type not stated) were applied for 24 hours. An average
skin irritation score of 0.5 (maximum score possible = 8) was
reported, and the test substance was classified as minimally ir-
ritating to the skin (Stepan Company 1996).

Propylene Glycol Laurate

The skin irritation potential of Propylene Glycol Laurate was
also evaluated in a study involving rabbits (number and strain
not stated). The experimental procedure was not included. An
average skin irritation score of 0.8 (maximum score possible =
8) was reported, and the test substance was classified as slightly
irritating to the skin (Stepan Company 1996).

Comedogenicity

Propylene Glycol Laurate

The comedogenicity of Propylene Glycol Laurate was eval-
nated in a 14-day study using three rabbits (strain not stated).
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Details concemning the experimental protocol were not included.
An average comedogenicity score of 0.7 (maximum score pos-
sible = 3) was reported, and the test substance was classified as
an insignificant comedogen (Stepan Company 1996).

CLINICAL ASSESSMENT OF SAFETY
Skin Irritation

Propylene Glycol Dicaprylate/Dicaprate

The skin irritation potential of a 95% ethanol:Propylene Gly-
col Dicaprylate/Dicaprate mixture (20:80) was evaluated using
three volunteers (two females, one male). Four patches (2.5 cm?
surface area), each containing 50 pl/cm? of the mixture, were
applied for 24 hours to the lower dorsal left forearm of each
female and to both arms of the male subject. At the end of
the contact period and 24 hours later, test sites were examined
grossly for signs of either erythema or edema. Skin irritation was
not observed in either of the three subjects tested. Similar results
were reported when a fourth subject (male) was tested with a
95% ethanol:Propylene Glycol Dicaprylate/Dicaprate mixture
(40:60) according to the same procedure (Mahjour et al. 1993).

SUMMARY

Propylene Glycol Esters and Diesters
The limited information on chemical properties of Propylene
Glycol esters and diesters indicates that, generally, these ingredi-
ents are soluble in most organic solvents. Methods of production
that have been reported for some of the esters and diesters in-
cluded in this review are as follows: Propylene Glycol Oleate is
produced via the acylation of propylene glycol with oleic anhy-
dride, and the dioleate is a product of the reaction of propylene
glycol with oleic acid chloride. Propylene Glycol Dicaprate is a
product of the reaction of decanoic acid with propane-1,3-diol.
Similarly, Propylene Glycol Dicaprylate is produced by reacting
propane-1,2-diol and octanoy! chloride with pyridine. Pyridine
is also used in the production of Propylene Glycol Dipelargonate
and Propylene Glycol Dilaurate. Propylene Glycol is a product
of the reaction of nonanoyl chloride and C,;H;403 with pyri-
dine, and, Propylene Glycol Dilaurate, a product of the reaction
of lauroyl chloride and propylene glycol with pyridine.
Cosmetic uses of Propylene Glycol esters and diesters include
skin-conditioning agent—occlusive, viscosity increasing agent—
nonaqueous, skinconditioning agent—emollients, and surfactant-
emulsifying agents. These ingredients are used widely in a vari-
ety of rinse-off and leave-on cosmetics products. Data submitted
to CIR by the cosmetics industry in 1995 indicated that Propy-
lene Glycol diesters were used at concentrations up to 51.7%,
and, Propylene Glycol esters, at concentrations up to 22%.
Propylene Glycol Dicaprylate/Dicaprate and Propylene Gly-
col Dipelargonate promoted the percutaneous penetration of
drugs across excised human skin/hairless mouse skin in vitro.
Propylene Glycol Laurate was classified as practically non-
toxic (LDsg > 34.6 g/kg) when administered orally to rats.

In two skin imrtation studies involving rabbits, Propylene
Glycol Dicaprylate/Dicaprate and Propylene Glycol Laurate
were classified as minimally irritating and slightly irmitating,
respectively. Propylene Glycol Dicaprylate/Dicaprate was also
classified as an insignificant comedogen in rabbits.

Antitumor activity (in vivo) in ddY mice was observed fol-
lowing the intraperitoneal injection of Propylene Glycol Myris-
tate, but not Propylene Glycol Oleate. Skin irritation was not
observed in either of the three subjects patch tested with a
95% ethanol:Propylene Glycol Dicaprylate/Dicaprate mixture
(20:80). Patches were removed at 24 hours postapplication. Simi-
lar results were reported for a fourth subject patch tested with
a 95% ethanol;Propylene Glycol Dicaprylate/Dicaprate mixture
(40:60).

Propylene Glycol, Esters, and Fatty Acids

Propylene Glycol

Propylene Glycol (PG) was relatively harmless (LDsp = 21
g/kg) in acute oral toxicity studies involving rats.

Test substance-related lesions were not observed in rats that
were fed diets containing 50,000 ppm PG (2.5 g/kg/day) for
15 weeks or in rats that were fed PG concentrations up to
50,000 ppm in the diet for 2 years. Similar results were re-
ported in a study in which dogs were fed 2 or 5 g/kg PG in the
diet for approximately 103 weeks. In another subchronic study,
dogs received 5% PG in drinking water for 5 to 9 months. The
results of tests for hepatic and renal impairment were negative.

PG did not induce corneal damage in the Draize test and was
classified as a slight ocular irritant in another ocular irritation
study.

In a 24-hour skin irritation test involving nude mice, no re-
actions to 10% PG were observed. Hypertrophy, dermal inflam-
mation, and proliferation were observed at a concentration of
50% PG.

Draize test results indicated that PG was, at most, a mild
skin irritant when applied for 24 hours to abraded and intact
skin of rabbits. When PG was applied to the skin of guinea
pigs and rabbits (guinea pigs and rabbits lack sweat glands) for
48 hours using open and closed patches, no reactions were ob-
served. The results of 48-hour and 21-day open and closed patch
tests involving Gottingen swine (no sweat glands) indicated no
reactions to PG.

Results were negative for 100% PG in a mouse external ear
swelling sensitization test. The results of a guinea pig maximiza-
tion test, open epicutaneous test, and chamber (Finn chamber)
test indicated no sensitization reactions to 70% PG. In another
maximizaton test, PG was classified as a potentially weak sen-
sitizer. The results of six other guinea pig sensitization tests
indicated that PG was not an allergen.

PG was not teratogenic in female CD-1 mice when admin-
istered at a concentration of 10,000 ppm on days 8 to 12 of
gestation. Malformations were observed in 5 of 226 living fe-
tuses from female mice injected subcutaneously with PG (dose =
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0.1 ml/g body weight on day 9, 10, or 11 of gestation). Three fe-
tuses with malformations were noted among 1026 living fetuses
from the untreated control group of pregnant mice.

In a continuous breeding reproduction study, no significant
differences were observed between control and experimental
groups of albino mice with respect to the following: mating
index, fertility index, mean number of live pups per litter, pro-
portion of pups born alive, and sex of pups born alive.

Embryonic development was reduced in cultures of mouse
zygotes exposed to 3.0 M PG and inhibited completely in cul-
tures exposed to 6.0 M PG for 20 min.

In the Ames test, PG was not mutagenic in strains TA 1535,
TA 1537, TA 1538, TA 98, and TA 100 of Salmonella typhimu-
rium with and without metabolic activation. PG caused a dose-
dependent increase in the frequency of sister chromatid ex-
changes (SCEs) in a Chinese hamster cell line, and was classified
as a weak inducer of SCEs, In another study, PG was not muta-
genic when tested in a sister chromatid exchange assay involving
human cultured fibroblasts and a cultured Chinese hamster cell
line both with and without metabolic activation. PG also was not
mutagenic in additional in vitro tests: chromosomal aberrations,
mitotic recombination, base pair substitution, micronucleus test,
reverse mutation, and DNA damage.

PG disturbed the proliferation of urinary bladder epithelial
cells from the rat, having reduced DNA production in tetraploid
cells 1 and 2 months after the rats were injected subcutaneously.
This effect was not observed at 3 months.

The results were negative when PG was tested in the hamster
embryo cell transformation bioassay. In a 2-year feeding study
involving CD strain rats, PG was not carcinogenic when con-
centrations up to 50,000 ppm were administered in the diet. In
a life-time dermal carcinogenicity study, three groups of Swiss
mice received dermal applications of 10, 50, and 100% PG, re-
spectively. The tumor incidence in each of the three groups did
not differ from that noted in the negative control group; skin
tumors were not observed.

PG induced skin irritation and sensitization reactions in nor-
mal subjects and in patients. In these studies, test concentrations
ranged from 2 to 100% PG. Reactions were observed at concen-
trations as low as 10% PG in predictive tests, and as low as 2%
in provocative tests.

PG also increased the allergic responses in 43 patients patch
tested with 50 pg of 1% nickel sulfate solution.

Propylene Glycol Stearate and Propylene Glycol Stearate SE

In rats, the acute oral toxicity of Propylene Glycol Stearate
(PGS) was approximately 25.8 g/kg. The raw ingredient pro-
duced no significant dermal toxicity, skin trritation, or ocular
irritation in acute tests with rabbits. Subchronic animal studies
produced no evidence of oral or dermal toxicity. In a 6-month
feeding study, no signs of toxicity were observed in dogs or rats
fed a mixture containing 17% PGS; the mixture was incorpo-
rated into the diet at a concentration of 10%. PGS was negative
in in vitro microbial assays for mutagenicity.

Although Propylene Glycol Stearate Self-Emulsifying (PGS-
SE) has not been tested as extensively as PGS, it produced no
apparent significantly different results in any of the animal tests.
The acute oral LDsg in rats was estimated as greater than 32 g/kg.
The ingredient produced no significant skin or ocular irritation
in Draize rabbit irritation tests, and it was not a sensitizer in
a guinea pig sensitization test. No other subchronic or chronic
studies were available.

In clinical studies, PGS produced no significant skin irritation
at concentrations up to 55% in 24 h single insult skin patch tests.
A 28-day controlled use test on a product containing 2.5% PGS
demonstrated no cumulative irritation with normal product use,
but mild to moderate irritation with a challenge skin patch; the
offending ingredient was not identified. Several skin sensitiza-
tion tests on product formulations containing 1.5% to 2.5% PGS
produced no evidence of sensitization reactions in a total sub-
ject population of 4084. Two photo-contact allergenicity tests
on product formulations containing 1.5% PGS were negative.

No clinical data were available for PGS-SE. However, the
chemical components of PGS-SE that distinguish it from PGS
have been considered previously to be safe, and the information
generally applicable to PGS is considered applicable to PGS-SE.

Caprylic/Capric Triglyceride

Caprylic/Capric Triglyceride has very low toxicity in humans
and animals, as indicated by results of tests involving oral in-
gestion, intraperitoneal and intramuscular injection, skin and eye
irritation tests, skin sensitization, percutaneous toxicity and, fi-
nally, by two-generation feeding studies.

The safety assessment of this ingredient rests on the informa-
tion at hand and on the considerable usage at various concen-
trations in a variety of cosmetic and other consumer products.
Additional biological assessments might reasonably be recom-
mended to include studies on photosensitization.

Coconut Acid and Related Compounds

The results of oral toxicity studies indicate that Coconut Qil
and Hydrogenated Coconut Oil are relatively nontoxic by in-
gestion. Administered as a single 5 g/kg dose to rats, neither
compound caused deaths over a 7-day observation period. In a
90-day subchronic feeding study of diets containing 25% Co-
conut Oil, rats had slight fatty change of the liver but no other
pathological changes. The results of a chronic study in which
mice were fed, for a lifetime, diets supplemented with 15% Hy-
drogenated Coconut Oil indicated no effect on lifespans of the
test animals.

Hydrogenated Coconut Oil was nontoxic when applied der-
mally. A single 3 g/kg dose applied to guinea pigs caused no
deaths during a 7-day observation period. It was nonirritating to
the skin in three single-insult occlusive patch tests. A primary
irritation index of 0.11/8.0, indicating minimal irritation, was
reported in a fourth study. Hydrogenated Coconut Oil was not a
sensitizer in guinea pigs when applied to the skin in a modified
Buehler test.
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Coconut Oil did not cause skin irritation when applied to
rabbit skin in a 24-hour single-insult occlusive patch test. It was
nonsensitizing to the skin in a Magnusson-Kligman maximiza-
tion test.

Coconut Acid caused minimal irritation in rabbits when as-
sayed in a 24-hour single-insult occlusive patch test. Primary
irritation indices of 0.13/4.0 and 0.17/4.0 were reported for
10% Coconut Acid in com oil and undiluted Coconut Acid,
respectively. These scores were indicative of minimal skin
irritation.

Results of several studies suggest that the eye irritation po-
tential of Coconut Oil and Hydrogenated Coconut Oil is low.
Coconut Oil in Draize eye tests scored a maximum of 2/110,
indicating minimum irritation. Hydrogenated Coconut Qil was
assayed in ten Draize eye tests. In nine tests, ocular irritation
(<2/110) was minimal, and in one test it was mild (6/110),

No mutagenicity data are available on any of the Coconut
Oil ingredients. Coconut Oil was reported less effective than
polyunsaturated fat as a tumor promoter for mammary tumors
in rats induced by 7,12-dimethylbenz(a)anthracene.

Clinical assessment of cosmetic products containing Coconut
Oil has used a variety of assays. Bar soaps containing 13% Co-
conut Oil, when tested using standard Draize procedures, pro-
duced very minimal skin reactions. In a 2-week normal use test,
bar soaps caused no unusual irritation response. The results of
soap chamber tests of bar soaps were minimal irritation in one
study and mild irritation in another. No phototoxicity or photo-
sensitivity was produced by these same bar soap formulations.
A tanning butter containing 2.5% Coconut Qil did not cause ery-
thematous reactions in a six-week repeat insult predictive patch
test.

Lipstick containing 10% Hydrogenated Coconut Oil was
tested using Schwartz-Peck prophetic patch test procedures.
There was no evidence of primary irritation after a single patch
application and no indication of sensitization in retests per-
formed 14 days later.

Isostearic Acid

In rats, the acute oral LDs; for [sostearic Acid was estimated
at greater than 32 ml/kg. The pure ingredient produced no sig-
nificant skin or eye irritation in Draize rabbit eye irritation tests,
whereas variable degrees of irritation were produced by prod-
uct formulations containing Isostearic Acid. A product formu-
lation both with and without 2.5% Isostearic Acid was tested
in a rabbit ear comedogenicity assay. The formulation without
Isostearic Acid was irritating but did not produce comedones;
however, the formulation with Isostearic Acid was both irritating
and comedogenic.

In clinical studies, 100 subjects had no signs of irritation
after application of a 24-hour single-insult skin patch with undi-
Iuted Isostearic Acid, and product formulations containing up to
4% Isostearic Acid produced, at most, minimal irritation when
similarly tested usintg a total of 221 subjects. In another study,

. 35% Isostearic Acid in mineral oil was neither an irritant nor

a sensitizer in 168 subjects. A subset population of 25 individ-
uvals from this study group, when tested in a similar manner but
exposed to UVA + UVB, gave no indication that Isostearic Acid
is a photosensitizer. Isostearic Acid at 10% in mineral oil was
similarly not irritating nor sensitizing to 103 subjects. Product
formulations containing 2.5 to 2.85% Isostearic Acid produced
no evidence of contact sensitization when tested in repeated-
insult patch tests on a total of 333 subjects.

Lauric, Myristic, and Oleic Acids and Related Compounds

Little acute toxicity was observed when Oleic, Lauric, Palmi-
tic, Myristic, or Stearic Acid, or cosmetic formulations contain-
ing these fatty acids at concentrations of 2.2 to 13% were given
to rats orally at doses of 15 to 19 g/kg body weight.

In subchronic oral toxicity studies, Oleic, Palmitic, Myristic,
and Stearic Acids were fed to rats at doses ranging from 5 to
50%. Thrombosis, aortic atherosclerosis, anorexia, and mortal-
ity were observed. In a subchronic study, no signs of toxicity
were observed in chicks fed 5% dietary Stearic and Oleic Acids.
Rats fed 15% Oleic Acid (in diet) in a chronic study had normal
growth and general health, but reproductive capacity of female
rats was impaired.

Results from topical application of Oleic Acid (at concen-
trations from 50% Oleic Acid to commercial grade Oleic Acid)
to the skin of mice, rabbits, and guinea pigs ranged from no
toxicity to signs of erythema, hyperkeratosis, and hyperplasia.
Intradermal administration to guinea pigs of 25% Oleic Acid to
commercial grade Oleic Acid resulted in local inflammation and
necrosis. A formulation containing 2.2% Palmitic Acid was con-
sidered nontoxic to rabbits. A topically applied dose of 5 g/kg
commercial grade Stearic Acid was not toxic to rabbits. Intrader-
mal administration of 10 to 100 mM Stearic Acid was not toxic
to rabbits. Intradermal administration of 10 to 100 mM Stearic
Acid to guinea pigs and rabbits resulted in mild erythema and
slight induration.

Eighteen mmol% concentrations of the fatty acids topically
applied to the skin of the external ear canals of albino rabbits
for 6 weeks produced a range of responses, varying from no
irritation with Stearic Acid to slight irritation with Myristic and
Patmitic Acids to erythema, desquamation, and persistent follic-
ular keratosis with Oleic and Lauric Acids. Slight local edema
and no deaths were observed among New Zealand white rabbits
after 4 weeks of topical administration of product formulations
containing 2.0% Stearic Acid.

In 13-week dermal toxicity studies, two cosmetic product for-
mulations containing, at most, 5% Stearic Acid produced mod-
erate skin irritation in rats receiving 4.0 ml/kg and 227 mg/kg
doses. All other physiological parameters were normal.

In single-insult occlusive patch tests for primary irritation,
commercial grades of all five fatty acids (Oleic, Stearic, Myristic,
Lauric, and Palmitic), at doses of 35 to 65% in vehicles (Stearic
Acid only) and at 1 to 13% in cosmetic product formulations
(other fatty acids), produced none to moderate erythema and
slight, if any, edema in the skin of rabbits. Slight increases in
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irritation were observed in the short-term repeated insult patch
tests (daily for 3 to 14 days) of Oleic and Myristic Acids.

In maximization studies with two cosmetic product formu-
lations containing 5.08% Oleic Acid and 1.0% Stearic Acid,
slight reactions to challenge patches were observed. These for-
mulations were considered weak, grade 1, sensitizers. In another
maximization study, after intradermal induction and booster in-
jections of a formulation containing 3.5% Stearic Acid, reactions
to topical challenge applications of the formulation were few and
minimal in intensity.

Skin lotion formulations containing 2.8% Stearic Acid were
not photosensitizing to the skin of Hartley guinea pigs.

Oleic Acid and its UVA-induced peroxides were associated
with increased comedone formation on the treated ears of two
species of rabbits.

In ocular irritation studies, the fatty acids alone and atconcen-
trations ranging from 1 10 19.4% in cosmetic product formula-
tions produced no to minimal irritation after single and multiple
(daily, 14-day) instillations into the eyes of albino rabbits. Ir-
ritation was primarily in the form of very slight conjunctival
erythema. A single instillation of Lauric Acid also produced
corneal opacity and iritis.

Although Oleic and Lauric Acids induced mitotic aneuploidy
in in vitro mutagenicity tests, both have been noted as inhibitors
of mutagenicity produced by positive controls, such as N-nitro-
sopyrrolidine and sodium azide, in other tests. Stearic Acid was
inactive in aneuploidy induction tests and in the Ames test, and
it did not inhibit mutagenicity, as did Oleic and Lauric Acids. No
increase in mitotic crossing-over events was induced by Oleic,
Lauric, or Stearic Acids. Oleic Acid did not increase the number
of sister chromatid exchanges over background.

In carcinogenicity studies, no malignant tumors were induced
by repeated subcutaneous injections of 1 to 16.5 mg Oleic Acid
in two species of mice. Intestinal and gastric tumors were found
in mice receiving dietary Oleic Acid at daily concentrations up
to 200 mg/mouse. Repeated subcutaneous injections of 25 and
50 mg Lauric Acid into mice were not carcinogenic. Low inci-
dences of carcinomas, sarcormnas, and lymphomas were observed
in mice receiving single or repeated subcutaneous injections of
25 and 50 mg Palmitic and up to 82 mg Stearic Acid. Stearic
Acid fed to mice in dietary doses of up to 50 g/kg/day was not
carcinogenic.

In clinical primary and cumulative irritation studies, Oleic,
Myristic, and Stearic Acids at concentrations of 100% or 40
to 50% in mineral oil were nonirritating. Mild to intense ery-
thema in single-insult occlusive patch tests, soap chamber tests,
and 21-day cumulative irritation studies were produced by cos-
metic product formulatipns containing 2 to 93% Oleic, Palmitic,
Myristic, or Stearic Acid and were generally not related to the
fatty acid concentrations in the formulations.

In clinical repeated-insult patch tests (open, occlusive, and
semiocclusive), maximization tests, and prophetic patch tests
with cosmetic product formulations containing Oleic, Lauric,
Palmitic, and Stearic Acids at concentrations ranging from <1

to 13%, no primary or cumulative irntation or sensitization was
reported. A few subjects (<5% of approximately 4000 subjects
tested) reacted to a few, isolated induction patches. Slight, if
any, reactions were observed after challenge patching at orig-
inal or adjacent sites on the upper backs or forearms of some
subjects ( £2%). Intensity of observed reactions to the formu-
lations was not directly related to the concentrations of the fatty
acid ingredients.

Cosmetic product formulations containing | to 13% Oleic,
Palmitic, or Stearic Acid produced no photosensitization in hu-
man subjects. Slight reactions to a few induction patches were
observed.

No treatment-related ocular irritation was observed in female
subjects, some of whom wore contact lenses, involved in two
3-week exaggerated-use studies of mascara formulations con-
taining 2 and 3% Oleic Acid. These formulations were used in
combination with other eye area cosmetics.

DISCUSSION

With the exceptions of two skin irritation studies and a come-
dogenicity study on Propylene Glycol Dicaprylate/Dicaprate
and a skin irritation study and acute oral toxicity study on Propy-
lene Glycol Laurate, no other studies on the toxicity of the Propy-
lene Glycol esters or diesters included in this review have been
found. However, the CIR Expert Panel has issued Final Reports
on the safety of Propylene Glycol, Propylene Glycol Stearate,
and other chemical moieties of the Propylene Glycol esters and
diesters included in the present review and, because of chemical
similarities, determined that the data included in these Final Re-
ports are sufficient for evaluating the safety of the following thir-
teen Propylene Glycol esters and diesters: Propylene Glycol Di-
caprylate, Propylene Glycol Dicaprylate/Dicaprate; Propylene
Glycol Dicocoate; Propylene Glycol Dipelargonate; Propylene
Glycol Isostearate; Propylene Glycol Laurate; Propylene Glycol
Mpyristate; Propylene Glycol Oleate; Propylene Glycol Oleate
SE (self-emulsifying); Propylene Glycol Dioleate; Propylene
Glycol Dicaprate; Propylene Glycol Diisostearate; and Propy-
lene Glycol Dilaurate,

Accordingly, data from the following CIR Final Reports were
considered in the present safety assessment: Propylene Gly-
col (Andersen 1994); Propylene Glycol Stearate and Propylene
Glycol Stearate SE (Elder 1983a); Caprylic/Capric Triglyceride
(Elder 1980); Coconut Acid (Elder 1986); Isostearic Acid (Elder
1983b); and Lauric Acid, Myristic Acid, and Oleic Acid (Elder
1987). The CIR Expert Panel concluded that Propylene Gly-
col is safe at concentrations up to 50%, and that the remaining
ingredients are safe in the present practices of use. Except for
Caprylic/Capric Triglyceride, most of these ingredients can be
easily identified (by name) as components of one or more of
the 13 Propylene Glycol esters and diesters reviewed in this
report. The Caprylic/Capric moiety of Caprylic/Capric Triglyc-
eride is also similar to the dipelargonate moiety of Propylene
Glycol Dipelargonate. Propylene Glycol Dipelargonate is the
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diester of propylene glycol and pelargonic acid (CoH1303), and
largonic acid is similar to caprylic acid (CgH;502) and capric
acid (CmHmOz).

The more crucial studies that were used in arriving at the safe
as used ingredient conclusions in the CIR Final Reports noted
above are as follows: Propylene Glycol Stearate (mutagenic-
ity, chronic toxicity, and skin sensitization); Caprylic/Capric
Triglyceride (reproductive toxicity, chronic toxicity, and skin
sensitization); Coconut Acid (chronic toxicity, tumor promotion,
and skin sensitization, phototoxicity, and photosensitization);
Isostearic Acid (skin sensitization, photosensitization, and pho-
totoxicity); and Lauric Acid, Myristic Acid, and Oleic Acid (re-
productive toxicity, carcinogenicity, and skin sensitization and
photosensitization). The 50% concentration limit on Propylene
Glycol is based on the CIR Expert Panel’s assessment of the skin
irritation potential of this cosmetic ingredient. In consideration
of this limitation relative to the review of Propylene Glycol es-
ters and diesters, the Panel noted that use concentrations of these
ingredients should not be limited, even though certain Propylene
Glycol diesters are used in cosmetics at concentrations as high
as 51.7%. This decision is based on data from a chemical sup-
plier indicating that Propylene Glycol Laurate does not contain
any free Propylene Glycol, and the assumption that this is true
of other Propylene Glycol esters and diesters.

The Expert Panel recognizes that, reportedly, Propylene Gly-
col Dicaprylate/Dicaprate and Propylene Glycol Dipelargonate
can enhance the skin penetration of other chemicals, and rec-
ommends that care should be exercised in using these and other
Propylene Glycol esters and diesters in cosmetic products.

CONCLUSION

Based on the available animal and clinical data included in
this report and data from CIR Final Reports on chemically sim-
ilar cosmetic ingredients/ingredient moicties (Propylene Gly-
col, Propylene Glycol Stearate, Propylene Glycol Stearate SE,
Caprylic/Capric Triglyceride, Coconut Acid, Isostearic Acid,
Lauric Acid, Myristic Acid, and Oleic Acid) that are refer-
enced in the report discussion, the CIR Expert Panel concludes
that Propylene Glycol Dicaprylate, Propylene Glycol Dicapry-
late/Dicaprate, Propylene Glycol Dicocoate, Propylene Glycol
Dipelargonate, Propylene Glycol Isostearate, Propylene Glycol
Laurate, Propylene Glycol Myristate, Propylene Glycol Oleate,
Propylene Glycol Oleate SE, Propylene Glycol Dioleate, Propy-
lene Glycol Dicaprate, Propylene Glycol Diisostearate, and Pro-
pylene Glycol Dilaurate are safe as cosmetic ingredients in the
present practices of use.
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GLYCOL ESTERS HPV Test Plan

EXECUTIVE SUMMARY

The American Chemistry Council's (ACC) Aliphatic Esters Panel (Panel) hereby submits the re-
vised test plan for the "glycol esters" category of the "aliphatic esters" chemicals, under the High
Production Volume (HPV) Chemical Challenge Program. The Panel has used existing available
public and company data in conjunction with scientific judgment/analysis to characterize the
Screening Information Data Set (SIDS) of human health, environmental fate and effects, and
physicochemical property endpoints for the glycol esters category.

This test plan addresses the nine HPV glycol esters chemicals listed in Table 1A. The distin-
guishing feature of this category of chemicals is that they are ester derivatives of ethylene glycol
and propylene glycol (the alcohol portion of the ester molecule). Fatty acids (C6-C18) make up
the carboxylic acid portion of the ester molecule and include the naturally occurring fatty acids,
oleic and stearic acids. The HPV glycol esters cover the C20-C41 carbon number range. The
commonalities of the ethylene glycol or propylene glycol substructure and the fatty acids (e.g.,
C6-10 fatty acids, oleic, stearic and isostearic acids) are the main reason for grouping these HPV
glycol esters together. The glycol esters in this category find commercial use as lubricants, cos-
metic ingredients, emulsifiers or solvents.

The chemical and structural similarities of the glycol esters listed in Table 1A justify grouping
these nine HPV chemicals collectively together under the glycol esters category of the aliphatic
esters. They have close commonalties in their physicochemical properties, chemical characteris-
tics and biological/toxicological activities as a result of the structural glycol ester similarities in
their molecules. Grouping these glycol esters together also represents a rational structural ap-
proach: (1) to systematically compare existing data; (2) to justify read-across assessments for
structurally related or analogous glycol esters, and (3) to develop a stepwise strategy test plan
for the glycol esters substances based on their ester group type. The glycol esters as an ester
group type are structurally differentiated from other aliphatic ester types such as diacid esters,
polyol esters, and sorbitan esters.

There was published information for five structurally analogous surrogate glycol esters, which
provided useful supplementary data to help bridge the toxicity data for the HPV glycol esters. The
five structurally analogous surrogate glycol esters are: [1] heptanoic acid, ester with 2,2,4-
trimethyl-1,3-pentanediol (CAS 71839-38-8); [2] triethylene glycol, diheptanoate (CAS 7434-40-
4); [3] propylene glycol, monostearate (CAS 1323-39-3); [4] propylene glycol, dilaurate (CAS
22788-19-8]; and [5] propylene glycol, diisostearate (CAS 68958-54-3). It should be pointed out
that the propylene glycol stearates, oleates and laurates as well as polyethylene glycol (PEG) fatty
acid esters [which are commonly used in many cosmetics] are very structurally similar to many of
the HPV glycol esters substances and have low degrees of toxicity. (For example, it is noteworthy
that propylene glycol stearate has been used in many pharmaceutical applications and is "Generally
Recognized as Safe" (GRAS) in food applications.) Thus, the surrogate glycol esters provided
useful toxicity information for read-across assessments of the HPV glycol esters.

Measured physicochemical property data were available for the HPV and surrogate glycol esters.
Computer estimation models were used to calculate physicochemical property and environmental
fate data for the glycol esters. The calculated data were obtained using the EPIWIN and EQC
(Level I1I) models that the EPA has cited for use in the HPV Chemical Challenge Program. Use of
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the calculated and experimental values for HPV substances and for the surrogate glycol esters pro-
vided the information on the physicochemical and environmental fate properties of the chemicals
in the glycol esters category to satisfy HPV program requirements. No additional testing for phys-
icochemical and environmental fate properties is proposed.

Aquatic toxicity and biodegradation data exist for both the HPV glycol esters and the structurally
analogous surrogate glycol esters to sufficiently allow for read-across assessments of the HPV sub-
stances and for bridging data. In addition, there are published data which indicate that the con-
stituent free ethylene and propylene glycols and free fatty acids, generated from enzymatic ester
cleavage of the parent glycol esters, are expected to be extensively biodegraded and to have low
degrees of aquatic toxicity. No further aquatic toxicity and biodegradation testing is proposed for
glycol esters category of the aliphatic esters.

There were sufficient existing toxicity data for the HPV and structurally related surrogate glycol
esters to make hazard assessments for mammalian health effects (SIDS data endpoints) for the
HPV glycol esters substances. Given the similar chemical and structural features between the
HPV and surrogate glycol esters (including the structurally analogous polyethylene glycol or
propylene glycol fatty acid esters), it was justifiable to utilize the available existing data to make
read-across assessments on potential toxicity and to bridge toxicity data for the HPV substances.
No additional mammalian toxicity testing is proposed for substances in the glycol esters cate-
gory. This resourceful use of existing data will help minimize the use of animals for testing
while assessing the potential hazards in the glycol esters category of the aliphatic esters. Taken
into consideration in the assessment were the published health safety assessments for thirteen
propylene glycol fatty acid esters [Andersen, 1999a] as well as the multigeneration feeding stud-
ies for several polyethylene glycol fatty acid esters [Oser et al. (1956b), Elder (1983b)]. A tech-
nical discussion was provided to address the reproductive/developmental potential of the HPV
glycol esters, based on the published data that have been reported for related polyethylene glycol
monostearates.
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The following member companies of the American Chemistry Council's
Aliphatic Esters Panel are sponsoring the Glycol Esters category:

LIST OF MEMBER COMPANIES

BASF Corporation

Cognis Corporation

C.P. Hall Company

Crompton Corporation
E.l. duPont de Nemours & Company, Inc.
Goldschmidt Chemical Corporation
Inolex Chemical Company
Kaufman Holdings Corporation
Quaker Chemical Company
Stepan Company

Unigema
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TEST PLAN FOR THE GLYCOL ESTERS CATEGORY
OF THE ALIPHATIC ESTERS

1.0 INTRODUCTION

The American Chemistry Council's (ACC) Aliphatic Esters Panel (Panel) has committed voluntar-
ily to develop a Screening Information Data Set (SIDS) (i.e., physicochemical data, environmental
fate and effects, and human health effects) for the "glycol esters" category of aliphatic esters
chemicals, listed under the High Production Volume (HPV) Chemical Challenge Program. This
test plan sets forth how the Aliphatic Esters Panel intends to address the testing information for the
nine glycol esters listed in Table 1A (organized by CAS Numbers in ascending order).

The Panel added one chemical, Hexanoic acid, 2-ethyl, diester with triethylene glycol (94-28-0), to
the original glycol esters group of chemicals. The other chemicals in this test plan were originally

part of a larger test plan submitted on December 20, 2001. As a result of comments, the Panel has

revised the original test plan for these chemicals, and the revised approach follows below.

The chemical structures of the glycol esters are given in Figure 1. The test plan identifies the CAS
numbers used to characterize the SIDS endpoints for the glycol esters in this category, describes
the chemical and structural features/similarities of the glycol esters, identifies existing data of ade-
quate quality for substances in the glycol esters category and provides the Panel’s rationale for ap-
plying the available SIDS data to characterize the hazards of the category members. The primary
objective of this effort is to identify and to characterize the physicochemical properties, mammal-
ian health and environmental fate and effects for the glycol esters category of the aliphatic esters
consistent with the EPA HPV Program.

The data from this HPV category will be used to inform the public about the potential health ef-
fects of the glycol esters category of the aliphatic esters. Developing a data matrix with reliable
studies and applying justifiable read-across assessments will help provide a sufficiently robust data
set to characterize the endpoints in the HPV Chemical Challenge Program. This approach to the
resourceful use of existing data will help minimize the use of animals for testing while assessing
the potential hazards in the glycol esters category of the aliphatic esters.

Table 1A: List of Individual Substances in the Glycol Esters Category
(by ascending CAS Numbers and designated TSCA HPV chemical name)

Chemical Name CAS Number
(designated TSCA HPV chemical name)
Hexanoic acid, 2-ethyl-, diester with triethyl ene glycol * 94-28-0
Oleic acid, propylene ester 105-62-4
Stearic acid, 2-hydroxyethyl ester 111-60-4
Stearic acid, ethylene ester 627-83-8
Hexanoic acid, 2-ethyl-, diester with tetraethyl ene glycol 18268-70-7
9-Octadecenoic acid (Z)-, 2,2-dimethyl-1,3-propanediyl ester 42222-50-4
9-Octadecenoic acid (Z)-, ester with 2,2-dimethyl-1,3- 67989-24-6
propanediol
Decanoic acid, mixed diesters with octanoic acid and triethyl- 68583-52-8
ene glycol

| Heptanoic acid, oxybis(2,1-ethanediyloxy-2,1-ethanediyl) ester | 70729-68-9 |

*This chemcial was added to glycol esters category.
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2.0 DESCRIPTION OF THE GLYCOL ESTERS CATEGORY

Nine CAS Numbers are used to describe the glycol esters in this HPV category of the aliphatic es-
ters (Table 1A). The glycol esters category of the HPV aliphatic esters is comprised of aliphatic
esters derived from a monocarboxylic acid (e.g., C6-C10 fatty acids, oleic, stearic and isostearic
acids) and a dihydroxy alcohol (glycol or diol such as ethylene glycol, polyethylene glycol, pro-
pylene glycol, 2,2-dimethyl-1,3-propanediol). These esters are often referred to as “glycol or diol
esters” or as "alkylidene or alkanediyl esters."

The rationale for grouping the glycol or diol esters is that they represent structurally similar ethyl-
ene/propylene glycol esters in which the hydroxyl groups in the glycol are functionalized with
fatty acids as ester derivatives. Esterification of the glycol with fatty acids such as stearic and
oleic acid can provide glycol diesters in the 38 to 41 carbon number range, which typically make
them relatively non-volatile and high boiling liquids with limited water solubility and with suffi-
cient polar characteristics to make them useful as lubricants and solvents. In the case of the tri-
and tetraethylene glycol diesters, the ether linkage in the polyalkylene portion of the glycol also
imparts additional polar character to these glycol esters (Reck, 1999).

Metabolism of the HPV glycol esters in animals would be expected to occur initially via enzymatic
hydrolysis leading to the corresponding free fatty acids and free glycol alcohols (e.g., ethylene
glycol, propylene glycol, 2,2-dimethyl-1,3-propanediol, polyethylene glycol) [Long et al. (1958b);
Elder (1982; 1983a); Andersen (1999a)]. These free fatty acids and glycols can be further metabo-
lized or conjugated (e.g., glucuronides, sulfates, etc.) to polar products that are excreted in the
urine [Long et al. (1958a); Bisesi (2001); Cragg (2001a,b); Bevan (2001b); Thurman (1992)]. The
fatty acids, especially the natural occurring ones such as stearic and oleic acids, have low degrees
of toxicity [Cragg (2001a,b); Elder (1986, 1987); Chow (1999)]. The toxicity of the alkylidene or
alkanediyl glycols has been extensively reviewed, especially in case of ethylene glycol [ATSDR
(1997); Cavender (2001); Andersen (1999b)] and propylene glycol [Andersen (1994); Hardman e¢
al. (2001); NTIS (1973)].

Metabolic hydrolytic reactions of esters have been extensively reviewed in the literature [Testa and
Mayer (2003); Bisesi (2001); Buchwald (2001); Parkinson (2001); Heyman (1982); Long et al.
1958a,b)]. It is beyond the scope of this test plan to discuss or review this topic in more detail ex-
cept to mention its contribution in the general metabolism scheme for ester linkages.
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Organization of HPV Glycol Esters and Surrogate Glycol Esters

Due to the number of substances in this category, it is useful to organize the nine HPV glycol es-
ters on the basis of total carbon numbers rather than in the order of their CAS numbers as in Table
1A. Hence, Table 1B below has been organized in that manner.

Table 1B. Organization of the Nine HPV Glycol Esters
according to Total Carbon Number in the Glycol Ester

Individual Glycol Ester CAS Carbon Carbon Cz:t:c?;s

(organized according to total carbon number) Number in | Numberin | . Glveol MW
: : Number Acid dihydroxy | M &lyeo

Chemical Name (designated TSCA HPV names) aleohol Ester

Stearic acid, 2-hydroxyethy!| ester 111-60-4 Cl8 C2 C20 329

Hexanoic acid, 2-ethyl-, diester with triethylene glycol 94-28-0 C8 Cé6 C22 403

Heptanoic acid, oxybis(2,1-ethanediyloxy-2,1- 70729-68-9 C7 C8 C22 419

ethanediyl) ester

9-Octadecenoic acid (Z)-, ester with 2,2-dimethyl-1,3- | 67989-24-6 Cl8 Cs C23 368

propanediol

Decanoic acid, mixed diesters with octanoic acid and 68583-52-8 Co* C6 C24 431

triethylene glycol (use average of C9*)

Hexanoic acid, 2-ethyl-, diester with tetraethylene 18268-70-7 C8 C8 C24 447

‘ glycol

Stearic acid, ethylene ester 627-83-8 Cl18 C2 C38 595

Oleic acid, propylene ester 105-62-4 Cl8 C3 C39 605

9-Octadecenoic acid (Z)-, 2,2-dimethyl-1,3- 42222-50-4 Cl8 C5 C41 633

propanediyl ester

* An average of C9 carbon atoms was used for the fatty acid in the mixed diester of decanoic and octanoic acids of triethylene glycol
(CAS 68583-52-8)

There are relevant published or unpublished toxicity data that also exist for five structurally ho-
mologous or analogous glycol esters (denoted as "surrogate glycol esters") which provide very
useful read-across information to help bridge the toxicity data for the HPV substances.

The five structurally analogous surrogate glycol esters are:

* Heptanoic acid, ester with 2,2,4-trimethyl-1,3-pentanediol (CAS 71839-38-8)
e Triethylene glycol, diheptanoate (CAS 7434-40-4)

* Propylene glycol, monostearate (CAS 1323-39-3)

* Propylene glycol, dilaurate (CAS 22788-19-8)

* Propylene glycol, diisostearate (CAS 68958-54-3)

Incorporation of these five surrogate glycol esters into Table 1B leads to Table 1C below, which is

useful in the overall HPV data review and test plan evaluation and provides reasonable justifica-

tion (based on total carbon number, structural or MW similarities, etc.) to support read-across
. health effects and environmental fate/toxicity assessments.
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Table 1C. Organization of the Nine HPV Glycol Esters and Five Surrogate Glycol Esters**
According to Total Carbon Number for Use in HPV Data Assessment and Testing Rationale

Individual Glycol Ester CAS j Carbon Carbon Total
(organized according to total carbon number) Wiminarny | plmiies io _Carbons MW
g g Number Acid dihydroxy | inGlycol

Chemical Name (designated TSCA HPV names) alcohol Ester

Heptanoic acid, ester with 2,2,4-trimethyl-1,3- 71839-38-8 Q7 C8 Cl15 258

pentanediol **

Stearic acid, 2-hydroxyethyl ester 111-60-4 Ci8 = Sl 329

Triethylene glycol, diheptanoate ** e ity €7 6 C20 s

Propylene glycol, monostearate ** 1323-39-3 C18 G 21 343

Hexanoic acid, 2-ethyl-, diester with triethylene glycol 94-28-0 C8 C6 C22 403

Heptanoic acid, oxybis(2,1-ethanediyloxy-2,1- 70729-68-9 C7 C8 C22 419

ethanediyl) ester

9-Octadecenoic acid (Z)-, ester with 2,2-dimethyl- 67989-24-6 Cl8 Cs C23 368

1,3-propanediol

Decanoic acid, mixed diesters with octanoic acid and 68583-52-8 C9 C6 C24 431

triethylene glycol

Hexanoic acid, 2-ethyl-, diester with tetraethylene 18268-70-7 C8 C8 C24 447

glycol

Propylene glycol dilaurate** 22788-19-8 Cl12 C3 C27 441
‘ Stearic acid, ethylene ester 627-83-8 Cl18 C2 C38 595

Oleic acid, propylene ester 105-62-4 Cl8 C3 C39 605

Propylene glycol diisostearate** 68958-54-3 Cl18 C3 C39 609

9-Octadecenoic acid (Z)-, 2,2-dimethyl-1,3- 42222-50-4 C18 Cs C41 633

propanediyl ester

** The five surrogate glycol esters (highlighted or shaded) are not part of the present HPV glycol esters category test plan. They are included in

this matrix table since existing toxicity data for these materials can be used for read-across assessment or for bridging data to the HPV glycol esters

category members based on chemical /structural similarities.
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Figure 1. Chemical Structure of the Glvcol Esters Listed in Table 1A

The structures of the HPV glycol esters are given in the order listed in Table 1A, which is organ-
ized according to ascending CAS Numbers. The chemical structure depicted for each HPV sub-
stance is consistent with the designated CAS Number and is considered representative of the
commercial product evaluated.
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’ Figure 2. Chemical Structure of Surrogate Glvcol Esters

Heptanoic acid, ester with 2,2,4-trimethyl-1,3-pentanediol (CAS 71839-38-8)
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3.0 DESCRIPTION OF AVAILABLE PUBLIC AND COMPANY DATA

A review of the literature and confidential company data was conducted on the physicochem-
cial properties, mammalian toxicity endpoints, and environmental fate and effects for the nine
glycol esters using CAS numbers and chemical names. Searches included the following
sources: MEDLINE and TOXLINE databases; the TSCATS database for relevant unpub-
lished studies on these chemicals; and standard handbooks and databases (e.g., Sax, CRC
Handbook of Chemistry and Physics, [IUCLID, Merck Index, and other references) for phys-
icochemical properties.

The reports were selected for review based on the following criteria: relevant SIDS endpoint,
relevant CAS number, final report of company study (TSCATS), peer reviewed journal, or
comprehensive reviews. Safety assessment reviews for various ethylene glycol or propylene
glycol fatty acid esters and related polyethylene glycol (PEG) fatty acid esters have been car-
ried out by the Cosmetic Ingredient Review Expert Panel in the Journal of the American Col-
lege of Toxicology [Elder (1982, 1983a, 1983b); Andersen (1994)] and in the International
Journal of Toxicology [Andersen (1999a); Andersen (2000)]. Five surrogate glycol esters
that were chemically or structurally-related or analogous to the HPV glycol esters were also
reviewed to identify available published or unpublished data to help bridge data for environ-
mental fate, aquatic toxicity or mammalian toxicity.

3.1 Physicochemical Properties Data

Physicochemical data [i.e., melting point, boiling point, vapor pressure, water solubility and
octanol-water partition coefficient] for the HPV glycol esters and surrogate glycol esters were
obtained from the searches and sources described above. In addition to available experimen-
tal and measured data, calculated physicochemical values were also incorporated into a sum-
mary table for all these physical and chemical properties. There are a number of reasons for
this approach:

® The EPA guidance (www.epa.gov/chmrtk/robsumgd.htm) allows inclusion of calculated
values in the robust summaries for physicochemical elements.

® A complete set of physical property data was a prerequisite to calculate fugacity or the
chemical distribution in the environment (see below)

® Physicochemical properties data had yet to be developed for some of the glycol esters.

The physicochemical properties were also modeled using the Syracuse Research Corp./EPA
computer program EPIWIN, a modeling package that includes a number of algorithms devel-
oped for the EPA [EPIWIN (1999); US EPA (1999b)]. EPIWIN is the program used and ad-
vocated by the EPA. Because the model is a structure-property model, a specific discreet
structure is required. EPIWIN contains a CAS number database, which contains the struc-
tures for a large number of chemicals. For mixtures, a single representative structure is con-
tained in the database, and in this test plan these surrogate chemical structures were accepted
for further modeling.
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3.2 Environmental Fate and Biodegradability Data

Environmental fate data including biodegradability, photodegradation, stability in water (i.e.,
hydrolysis) and fugacity (chemical distribution in the environment) data were primarily ob-
tained through the literature, from unpublished confidential company data, or from modeling
[e.g., EPIWIN, EQC (Level 1II) - Mackay et al. (1996)]. When relevant studies (particularly
biodegradability endpoints) were identified, the study reports were reviewed, robust summa-
ries were prepared and the reliability of the data was assessed. The method of Klimisch ef al.
(1997) was utilized to evaluate the data quality of the studies.

3.3 Agquatic Toxicity Data

Existing data for aquatic toxicity studies (e.g., fish, invertebrate and algae) for the HPV and
surrogate glycol esters were obtained primarily from the literature or from unpublished confi-
dential proprietary studies. When relevant studies were identified, the study reports were re-
viewed, robust summaries were prepared and the reliability of the data was assessed. The
method of Klimisch et al. (1997) was utilized to evaluate the data quality of the aquatic toxic-
ity studies.

3.4 Mammalian Toxicity Data

The existing data for the mammalian toxicity endpoints for the HPV and surrogate glycol es-
ters were reviewed using the literature searches to identify the most relevant studies for the
substances in the glycol esters category. For some substances, there may have been no rele-
vant studies identified in the searches. For the HPV glycol esters that contained relevant data,
the available studies were reviewed using the criteria outlined in the EPA's methods for de-
termining the data quality and adequacy of the existing data and the reliability ranking
method of Klimisch ef al. (1997). Relevant studies that were available for the mammalian
toxicity endpoints are summarized in the HPV test plan and presented in greater detail in the
robust summaries in the Appendix.

Studies that were selected for the robust summaries generally represented the most relevant or
reliable data for a particular SIDS endpoint. Published studies from the general literature as
well as from a number of unpublished confidential company reports were obtained and sum-
marized. Some of the reported studies (particularly older acute data) could not be summa-
rized because of limited experimental details to assess their quality (i.e., not assignable,
Klimisch reliability code 4) or only were reported as LDsg values from secondary sources.
These studies were included in the summary data table and may be included in the robust
summaries with reference to the secondary literature source.
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4.0 EVALUATION OF EXISTING DATA

The nine HPV substances in Table 1A were grouped together under the glycol esters category
of aliphatic esters because of the presence of the diol or glycol functionality that was common
to all the HPV glycol esters. The HPV substances were fatty acid (i.e., C6-18 fatty acids
which include the naturally occurring fatty acids, stearic and oleic acids) ester derivatives of
ethylene glycols (EG), propylene glycols (PG) or polyethylene glycols (PEG). In addition to
the existing data for the HPV substances, there were read-across data for five surrogate glycol
esters not on the HPV list in this category. Because of their structural similarities, these five
surrogate glycol esters provided useful data for bridging toxicity information for structurally
analogous HPV glycol esters in regards to mammalian toxicity, aquatic toxicity and biode-
gradability endpoints.

The five surrogate glycol esters were:

e Heptanoic acid, ester with 2,2,4-trimethyl-1,3-pentanediol (CAS 71839-38-8)
Triethylene glycol, diheptanoate (CAS 7434-40-4)

Propylene glycol, monostearate (CAS 1323-39-3)

Propylene glycol, dilaurate (CAS 22788-19-8)

Propylene glycol, diisostearate (CAS 68958-54-3)

The existing data for the HPV glycol esters and for the surrogate glycol esters have been re-
viewed. Discussion will be provided in this section regarding the available data for SIDS tox-
icity endpoints, an assessment and summary of the data, and comments on HPV test plan as to
whether the existing data are adequate and whether further testing is needed or planned. The
order of discussion of endpoints will be: (1) physicochemical properties; (2) environmental
fate and biodegradability; (3) aquatic toxicity; and (4) mammalian health effects.

4.1 Physicochemical Properties Data

Summary of Physicochemical Properties Data

The physicochemical properties for the HPV glycol esters and surrogate glycol esters are
summarized in Table 2. EPTWIN was used to calculate the physicochemical properties for the
nine HPV glycol esters as well as for the five surrogate glycol esters. The experimental data
and calculated (EPIWIN) data for the physicochemical properties of the glycol esters are
summarized in Table 2.

Data Assessment and Test Plan for Physicochemical Properties

In general, the glycol monoesters with shorter carbon-number fatty acids (C6-C7) were pre-
dicted to be more water-soluble and less lipophilic than the corresponding glycol monoesters
containing long-chain fatty acids such as stearic and oleic acids. The glycol diesters were
predicted to be more lipophilic and less water-soluble than the corresponding glycol mono-
esters [e.g., ethylene glycol distearate (CAS 627-83-8) versus its monostearate (CAS 111-60-
4); 2,2-dimethyl-1,3-propanediol dioleate (CAS 42222-50-4) versus its monooleate (CAS
67989-24-6)]. In addition, the glycol diesters have higher boiling points than the correspond-
ing monoesters.
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Polyethylene glycol (or polyoxyethylene) esters, that contain more than one repeating ethy!-
ene glycol unit, generally showed greater water solubility than the corresponding monoethyl-
ene glycol esters, owing to the increased polarity of multiple ether linkages; this was consis-
tent with what would be expected (Reck, 1999). The greater degree of ether linkage was also
consistent with the lower lipophilicity (log P) values predicted by EPTWIN.

Most of the glycol esters on the HPV list have molecular weights of greater than 300, have
high boiling points (>400 °C) and showed very low water solubility and high lipophilic char-
acteristics (log P >4 or 5). The glycol distearates and dioleates had total carbon numbers
above C38 and high predicted boiling points (>550 °C) (Table 2).

The five surrogate glycol esters were selected because they were structurally similar to the
nine HPV glycol esters. These surrogate glycol esters were examined and their experimental
and calculated (EPIWIN) data were used to help assess the physicochemical properties ex-
pected for the HPV glycol esters.

Based on the summarized data in Table 2, there are sufficient physicochemical data to charac-
terize the substances in the glycol esters category and no additional testing is proposed.

4.2 Environmental Fate and Biodegradability Data

Summary of Environmental Fate and Biodegradability Data

The environmental fate and biodegradability data relevant to the glycol esters category are
summarized in Table 2 and Table 3, respectively. Biodegradation testing has been carried out
for two HPV glycol esters [heptanoic acid, oxybis(2,1-ethanediyloxy-2,1-ethanediyl) ester
(CAS 70729-68-9) and 9-octadecenoic acid (Z)-, ester with 2,2-dimethyl-1,3-propanediol
(CAS 67989-24-6)] and for two surrogate glycol esters [heptanoic acid, ester with 2,2,4-
trimethyl-1,3-pentanediol (CAS 71839-38-8) and triethylene glycol, diheptanoate (CAS 7434-
40-4)].

Other environmental fate endpoints such as photodegradation, stability in water (hydrolysis),
and chemical distribution (transport) in the environment (fugacity modeling) have been calcu-
lated for the glycol esters using EPIWIN. Calculated hydrolysis half-lives and atmospheric
photodegradation rates for the glycol esters using EPIWIN are summarized in Table 2.

Chemical distribution of the glycol esters in the environment has been determined using the
EQC (Level III) fugacity-based multimedia model [Mackay et al. (1996)]. The calculated val-
ues for the transport (or distribution) in the soil, air, water and sediment environmental com-
partments are summarized in Table 2.

Data Assessment and Test Plan for Environmental Fate and Biodegradability

Biodegradation studies with two HPV and two surrogate glycol esters have been reported. The
extent of biodegradation has been reported to range from 65% to 98% in 28 days for the four
glycol esters. These results indicate that the glycol esters are rapidly and extensively biode-
graded. The tested substances covered the C15-C23 carbon range for the glycol esters. Glycol
esters above C30 appear to be mainly comprised of the glycol diesters such as the dioleates
and distearates, and several of the HPV substances are simply to be diester homologs of the
corresponding monooleate or monostearate esters. These diesters are expected to be microbi-
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ally metabolized in the environment to the corresponding monoesters, some of which have
been reported to be extensively biodegraded. For example, the glycol monooleate ester, 9-
octadecenoic acid (Z)-, ester with 2,2-dimethyl-1,3-propanediol (CAS 67989-24-6) has been
demonstrated to be readily biodegradable in the OECD 301B modified Sturm test. Since 9-
octadecenoic acid (Z)-, 2,2-dimethyl-1,3-propanediyl (di)ester (CAS 4222-50-4) is the corre-
sponding diester derivative of the above glycol monooleate (i.e., CAS 67989-24-6), it is not
unexpected that the dioleate would be extensively biodegraded as well. This is based on the
premise that the dioleate would be expected to be microbially metabolized (hydrolyzed) to the
monooleate, which has already been found to be readily biodegradable.

Biodegradation or enzymatic (microbial) breakdown of the glycol esters would be expected to
ultimately lead to the free glycol such as propylene glycol, ethylene glycol, polyethylene gly-
col and to the corresponding free fatty acids, including stearic acid and oleic acid. There are
adequate biodegradability data in the scientific literature to support the premise that these con-
stituent components, namely, the free glycols and the free fatty acids, would be expected to be
rapidly and extensively biodegraded in aerobic systems (e.g., sewage, activated sludge, waste-
water) in the environment [Swisher (1987); Vershueren (1996); IUCLID (1996); ASTDR
(1997); Howard (1990)].

Based on the above discussion and the existing data for the four glycol esters and published
biodegradability data for constituent free glycols (e.g., ethylene glycol, propylene glycol and
polyethylene glycol) and free fatty acids (e.g., stearic acid, oleic acid), it is expected that the
HPV glycol esters would be rapidly and extensively biodegraded in the environment. Further
biodegradation testing for substances in this group is not proposed at the present time given
that sufficient existing data are available to assess the biodegradability potential of the struc-
turally related HPV glycol esters substances.

In addition, hydrolysis half-lives and atmospheric photodegradation rates have been calculated us-
ing EPIWIN. Environmental distribution was determined using the EQC (Level 11I) model (Mac-
kay, et al. 1996). The distribution between the environmental compartments for glycol esters in
this category appears to be influenced by lipophilicity or water solubility. For lipophilic glycol
esters with calculated log Pow >7, the EQC (Level 11I) model predicted a greater chemical distri-
bution in the sediment and soil compartment (see Table 2). Conversely, for glycol esters with
greater water solubility characteristics [e.g., heptanoic acid, ester with 2,2,4-trimethyl-1,3-
pentanediol (CAS 71839-38-8); triethylene glycol, diheptanoate (CAS 7434-40-4); heptanoic acid,
oxybis(2,1-ethanediyloxy-2,1-ethanediyl) ester (CAS 70729-68-9)], the EQC Level III model pre-
dicted greater distribution in the water compartment, in comparison to other very water-insoluble
glycol esters (Table 2). Based on the calculated data for these environmental fate endpoints in Ta-
ble 2, sufficient data exist and that no additional testing is proposed for the substances in the glycol
esters category.

4.3 Agquatic Toxicity Data

Summary of Aquatic Toxicity Data

Twelve acute aquatic toxicity studies (e.g., fish, invertebrates, algae) relevant to the glycol
esters category are summarized in Table 3. Aquatic toxicity testing have been reported for
three HPV glycol esters [hexanoic acid, 2-ethyl-, diester with triethylene glycol (CAS 94-28-
0); heptanoic acid, oxybis(2,1-ethanediyloxy-2,1-ethanediyl) ester (CAS 70729-68-9); 9-
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octadecenoic acid (Z)-, ester with 2,2-dimethyl-1,3-propanediol (CAS 67989-24-6)] and for

two structurally analogous surrogate glycol ester [heptanoic acid, ester with 2,2 4-trimethy|-
1,3-pentanediol (CAS 71839-38-8); triethylene glycol diheptanoate (CAS 7434-40-4)]. The
existing acute aquatic toxicity data for these structurally related glycol esters provides suffi-

cient information to help assess the potential aquatic toxicity for the substances in the glycol
esters category.

Data Assessment and Test Plan for Aquatic Toxicity

Acute aquatic toxicity data have been reported for the HPV and surrogate glycol esters.

Three HPV substances [hexanoic acid, 2-ethyl-, diester with triethylene glycol (CAS 94-28-
0); heptanoic acid, oxybis(2,1-ethanediyloxy-2,1-ethanediyl) ester (CAS 70729-68-9); and 9-
octadecenoic acid (Z)-, ester with 2,2-dimethyl-1,3-propanediol (CAS 67989-24-6)] have
been tested. Hexanoic acid, 2-ethyl-, diester with triethylene glycol (CAS 94-28-0) was
shown to have LC50 and EC50 values of > 97 mg/L in both fish and daphnids. Heptanoic
acid, oxybis(2,1-ethanediyloxy-2,1-ethanediyl) ester (CAS 70729-68-9) was shown to have
LC50 and EC50 values of 720-4800 mg/L and 3800 mg/L, in fish and daphnids, respectively.
It also had an EC50 value of 25 mg/L in algae. On the other hand, 9-octadecenoic acid (Z)-,
ester with 2,2-dimethyl-1,3-propanediol (CAS 67989-24-6) was reported to have an EC50 of
~2000 mg/L in daphnia. The two surrogate glycol esters, heptanoic acid, ester with 2,2,4-
trimethyl-1,3-pentanediol (CAS 71839-38-8) and triethylene glycol diheptanoate (CAS 7434-
40-4), have also been tested in three aquatic species (fish, invertebrates, algae) and the results
are summarized in Table 3. The available data for the tested HPV and surrogate glycol esters
indicate that acute aquatic toxicity would not be expected at the water solubility limit or water
saturation levels (WSL) of the tested glycol ester materials.

While the higher molecular weight glycol esters (>C38, MW ~600) have not been evaluated,
they are probably expected to have low degrees of aquatic toxicity due to their very low water
solubility. It should be noted that several substances on the HPV list are simply the diester
analogs of the corresponding HPV ethylene or propylene glycol monoesters. One example is
that stearic acid, ethylene ester (CAS 627-83-8) is simply the diester analog of stearic acid, 2-
hydroxyethyl ester (CAS 111-60-4). Another example is that 9-octadecenoic acid (Z)-, 2,2-
dimethyl-1,3-propanediyl (di)ester (CAS 4222-50-4) is simply the diester analog of 9-
octadecenoic acid (Z)-, ester with 2,2-dimethyl-1,3-propanediol (CAS 67989-24-6). Interest-
ingly, the latter HPV substance (i.e., monooleate ester: CAS 67989-24-6) has been tested and
has been shown not to be acutely toxic to fish (LC50 ~2000 ppm). Therefore, the dioleate
HPV substance (CAS 4222-50-4), would be expected to show a similar low degree of aquatic
toxicity because of its very low water solubility and the fact that it can be enzymatically hy-
drolyzed to the monooleate substance, which already has been tested and found not to be
acutely toxic. It is of interest to note that ethylene glycol and propylene glycol are not acutely
toxic to aquatic organisms [Verschueren (1996); ATSDR (1997); IUCLID (1996)]. In addi-
tion, free fatty acids (e.g., stearic and oleic acids) that may be generated from enzymatic me-
tabolism of the glycol esters are expected to have low degrees of aquatic toxicity [Ver-
schueren (1996); ITUCLID (1996))

Based on the above findings/discussion and on the structural similarities between the tested
HPV and surrogate glycol esters, the existing aquatic toxicity data for the glycol esters, free
glycols and free fatty acids, is sufficient to address the potential aquatic toxicity of the HPV
substances in glycol esters category and, therefore, no further aquatic testing is proposed.
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The acute aquatic studies followed generally accepted test guidelines in which water solutions
or water accommodated fractions (WAFs) were generated for poorly water-soluble lubricant
test materials at nominal loading rates and then evaluated for toxicity. However, the ACC
Panel believes that in cases where the LC50 or EC50 values (based on nominal loading rates
to generate the test solutions or WAFs) clearly exceeded the water solubility of the glycol es-
ters and appear exceedingly improbable (e.g., 3800 mg/L, 4800 mg/L, >1000, >2000 mg/L), it
would be more appropriate to note (as in Table 3) that the toxicity endpoint (LC50 or EC50
value) greatly exceeded the maximum water solubility limit (WSL) of the test material. For
very water insoluble test materials such as for the glycol esters (Table 2), the existing data
suggest that aquatic toxicity would not be expected at or close to the maximum water solubil-
ity limit (WSL) or at water saturated levels, typical of water solutions or WAFs generated us-
ing high nominal loading rates.

4.4 Mammalian Toxicity Data

A) Acute Mammalian Toxicity

Summary of Available Acute Oral Toxicity Data

Acute oral toxicity data relevant to the glycol esters category are summarized in Table 3 and
have been reported for five of the nine HPV substances as well as for the surrogate glycol es-
ters. Overall, the acute oral LDsg values for these substances was greater than the 2000 mg/kg,
indicating a very low order of toxicity for the glycol esters. It should be mentioned that acute
dermal toxicity studies have also been carried out and reported for the various propylene gly-
col fatty acid esters and polyethylene glycol fatty acid esters, particularly those used in cos-
metic applications [see reviews by Elder (1982; 1983a; 1983b); Andersen (1994; 1999a;
2000)] but will not be discussed in any depth here. Overall, the glycol fatty acids exhibit very
low degrees of acute oral and dermal toxicity.

Data Assessment and Test Plan for Acute Mammalian Toxicity

Adequate acute oral toxicity studies have been located for five of the nine HPV glycol esters and
for the structurally analogous surrogate glycol esters. There were no deaths when the HPV glycol
esters and the surrogate glycol esters were administered at oral doses of >2000 mg/kg in rodents.
The reported oral rat LD50 values ranged from > 2g/kg to >34.6 g/kg for the HPV substances and
the surrogate glycol esters tested (Table 3). Hence, the existing data (covering C15-C39 carbon
number range) consistently demonstrated a very low order of acute oral toxicity for the glycol es-
ters and, overall, covered the carbon number range for the HPV substances (C20-C41). No addi-
tional acute toxicity testing is proposed for HPV substances in the glycol esters category.

As mentioned above, the ethylene glycol fatty acid esters, propylene glycol fatty acid esters and
the PEG fatty acid esters have been extensively studied and their health safety evaluated [Andersen
(1999a); Elder (1982; 1983a)]. For example, propylene glycol monostearate (CAS 1323-39-3) has
an acute oral LD50 of 25.8 g/kg in rats. In addition, propylene glycol stearate is extensively used
in many pharmaceuticals and is considered as "Generally Recognized as Safe" GRAS) for food
applications [Elder (1983a); Andersen (1999a)]. Numerous other propylene glycol fatty acid
monoesters and diesters as well as polyethylene glycol (PEG) fatty acid monoesters and diesters,
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have been demonstrated also to have very low degrees of acute oral and dermal toxicity [Andersen
(1999a,c); Elder (1983b)].

B) Mutagenicity and Genotoxicity

Summary of Mutagenicity and Genotoxicity Data

A summary of the mutagenicity and genotoxicity data for the HPV substances in the glycol esters
category and structurally analogous surrogate substances is presented in Table 3. Bacterial gene
mutation assays have been conducted with one HPV glycol ester [heptanoic acid, oxybis(2,1-
ethanediyloxy-2,1-ethanediyl) ester, (CAS 70729-68-9)] and three surrogate glycol esters [hep-
tanoic acid, ester with 2,2,4-trimethyl-1,3-pentanediol (CAS 71839-38-8); triethylene glycol di-
heptanoate (CAS 7434-40-4); and propylene glycol monostearate (CAS 1323-39-3)]. In addition,
the HPV substance, heptanoic acid, oxybis[2,1-ethanediyloxy-2,1-ethanediyl] ester (CAS 70729-
68-9) has been evaluated for mutagenicity in the Chinese hamster ovary cell forward mutation as-
say on the HGPRT locus. The surrogate glycol ester, heptanoic acid, ester with 2,2,4-trimethyl-
1,3-pentanediol (CAS 71839-38-8), has been evaluated for in vitro genotoxicity using human pe-
ripheral lymphocytes.

Mutation Assay

One HPV substance, heptanoic acid, oxybis[2,]-ethanediyloxy-2,1-ethanediyl] ester (CAS 70729-
68-9), has been shown to be negative for mutagenic activity in the Ames assay and in the Chinese
ovary cell forward mutation assay on the HGPRT locus, with and without metabolic activation. In
addition, three surrogate glycol esters [heptanoic acid, ester with 2,2,4-trimethyl-1,3-pentanediol
(CAS 71839-38-8); triethylene glycol diheptanoate (CAS 7434-40-4); and propylene glycol
monostearate (CAS 1323-39-3)] have been evaluated in the bacterial reverse mutation test. All
three surrogate glycol esters were shown to be negative for mutagenic activity, with and without
metabolic activation.

Chromosomal Aberration Genotoxicity Assay

The surrogate glycol ester, heptanoic acid, ester with 2,2,4-trimethyl-1,3-pentanediol (CAS 71839-
38-8), has been evaluated in the in vitro cytogenetics test using human peripheral lymphocytes.
The results were negative for chromosomal aberrations. The genotoxicity data for this surrogate
suggest that glycol esters are not likely to cause chromosomal aberrations. This is consistent with
the chemistry of the glycol esters, which does not suggest the likelihood that these substances, or
their constituent glycols or fatty acids, are electrophilic or reactive in nature. Therefore, the likeli-
hood that the glycol esters may cause chromosomal aberration is expected to be very low.

Data Assessment and Test Plan for Mutagenicity and Genotoxicity

Due to the close structural and chemical similarities (i.e., glycol and fatty acids constituents) be-
tween the three surrogate glycol esters and the HPV glycol esters, read-across assessment for
mutagenic toxicity is justifiable. Based on the existing data for the four glycol esters that were
tested, the HPV glycol esters would not be expected to be mutagenic, with or without metabolic
activation. These findings indicate that the glycol esters are not expected to cause point mutations.
The existing data are sufficient to address the mutagenic potential for members of the glycol esters
category and therefore, no further mutagenicity testing is proposed.
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One surrogate glycol ester substance has been evaluated for mammalian cell genotoxicity and the
negative findings, with and without metabolic activation, suggest that members of the glycol esters
category and related structural analogs are not expected to be genotoxic. This is consistent with
the chemistry of the glycol esters which does not suggest the likelihood that these substances, or
their constituent glycols or fatty acids, are electrophilic or inherently reactive in nature. The avail-
able data adequately address the genotoxicity potential of the HPV substances in the glycol esters
category and, therefore, no additional testing for genetic toxicity (e.g., chromosomal aberration) is
proposed at this time.

In addition, the existing data for ethylene glycol, propylene glycol and natural fatty acids, do not

indicate that these constituents are mutagenic or genotoxic [see reviews by ATSDR (1997); An-
dersen (1999a,b), Andersen (1994); WHO (2003); Elder (1986; 1987)].

C) Repeated-Dose Toxicity

Summary of Repeated-Dose Toxicity Data

Repeated-dose oral toxicity studies have been reported for two substances in the HPV glycol
esters category [hexanoic acid, 2-ethyl-, diester with triethylene glycol (CAS 94-28-0); hep-

tanoic acid, oxybis (2,1-ethanediyloxy-2,1-ethanediyl) ester (CAS 70729-68-9)] and for two
surrogate glycol esters [propylene glycol monostearate (CAS 1323-39-3); heptanoic acid, es-
ter with 2,2,4-trimethyl-1,3-pentanediol (CAS 71839-38-8)]. The results are summarized in

Table 3. It should be noted that repeated-dose dermal toxicity studies have also been carried
out for various propylene glycol fatty acid esters and polyethylene glycol esters [see reviews
by Elder (1982; 1983a; 1983b); Andersen (1994; 1999a; 2000)].

Repeated-Dose Oral Toxicity

In a 12-day rat oral feeding study with 0.1% or 1% in the diet, the HPV substance, hexanoic
acid, 2-ethyl-, diester with triethylene glycol (CAS 94-28-0), did not cause any systemic tox-
icity. No adverse effects were observed with respect to food consumption, body weight gain,
behavior, hematology, clinical chemistry, liver or kidney weight, gross or microscopic exami-
nation of the organs. Subchronic studies have also been carried out with another HPV sub-
stance, heptanoic acid, oxybis[2,1-ethanediyloxy-2,1-ethanediyl] ester (CAS 70729-68-9). In
28-day oral gavage studies in rats, the NOAEL was determined to be 1000 mg/kg for this ma-
terial. No signs of toxicity were observed and no treatment-related changes in hematology
and clinical chemistry were reported.

Two surrogate glycol esters have also been evaluated in repeated dose toxicity studies. Pro-
pylene glycol monostearate (CAS 1323-39-3), which was administered for 13 weeks at die-
tary concentrations of 0, 1.5%, 3.36% and 7.52%, showed no signs of toxicity in rats. Elder
(1983a) in his review of these studies noted that the dosed groups showed no significant dif-
ferences from the control group with respect to growth, relative organ weights, histopathol-
ogy, blood chemistry, hematocrit, hemoglobin, white cell count, white cell differential count,
clotting time, or urinalyses. Similarly, in 6-month oral studies, no signs of toxicity, gross or
histological pathology were observed in rats and dogs fed diets containing up to 1.7% propyl-
ene glycol stearate (Elder, 1983a). For the surrogate glycol ester, heptanoic acid, ester with
2,2,4-trimethyl-1,3-pentanediol (CAS 71839-38-8), doses up to 1000 mg/kg/day were well
tolerated in rats that were orally gavaged daily with the test material for 28 days. Signs of
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toxicity were minor, reversible or sex/species specific. Increased liver weights observed at
1000 mg/kg/day regimen were believed to be associated with adaptive changes associated
with metabolism (e.g., enzyme induction) and were considered not toxic as such. Hyaline
droplet formation observed in the male kidneys was believed to be a sex/species condition
specific to only male rats, which has little relevance to humans.

Data Assessment and Test Plan for Repeated-Dose Toxicity

Sufficient read-across data for the two surrogate esters, especially the data reported for propylene
glycol monostearate (CAS 1323-39-3) as well as the data for two HPV substances, suggest that
members of the glycol esters category would be expected to exhibit a low order of toxicity fol-
lowing repeated oral administration. Additional support data that glycol esters are likely to have
low orders of repeated-dose toxicity are based on a number of feeding studies conducted in rats,
dogs, mice, rabbits and monkeys for PEG-8 stearate [polyethylene glycol stearate ester in which
there are 8 repeating oxyethylene units in the polyethylene glycol (PEG-8) giving total of 34 car-
bon atoms in the PEG ester structure] (Elder 1983b). The Cosmetic Ingredient Review expert
panel has reviewed these studies and has reported that PEG-8 stearate produced no significant
changes in growth mortality rates, histopathological observations or hemotology values in long-
term feeding studies in rats (i.e., 8-week feeding study at 2% in diet; 9-week feeding study at 4%
in diet and 2-year 3-generation feeding studies at 4% in the diet)(Elder, 1983b). Repeated-dose
toxicity studies carried out with PEG-40 stearate and PEG-100 stearate also have been reported
to demonstrate low degrees of toxicity [Elder (1983b)].

Since the HPV glycol esters and surrogate glycol esters are structurally analogous and have es-
sentially similar constituent ethylene glycol or propylene glycol substructures and fatty acids, the
available repeated-dose oral toxicity data are considered adequate for read-across assessment and
for bridging data. The propylene glycol stearate repeated-dose toxicity data would be justified
for read-across assessment of the lower carbon range glycol monoesters (covering the C20-C24
range of the HPV substances) while the PEG-8 stearate repeated-dose toxicity data would be jus-
tified for read-across assessment of the higher carbon range HPV glycol esters (i.e., C38-C41).
Therefore, no further testing for repeated dose toxicity is proposed.

Overall, the ACC Aliphatic Esters panel believes that extensive subchronic toxicity data exist for
numerous propylene glycol fatty acid esters and polyethylene glycol fatty acid esters to ade-
quately address the repeated-dose toxicity of the HPV glycol esters [see reviews by Elder (1982;
1983a,b); Andersen (1994; 1999a,c; 2000; 2001)].

D) Reproductive/Developmental Toxicity

Summary of Reproductive/Developmental Toxicity Data

No adequate studies were located regarding reproductive and developmental effects in animals ex-
posed to members of the HPV glycol esters category. Since members of this category are ester de-
rivatives (e.g., C6-C18 fatty acids) of mainly, ethylene glycols or propylene glycols, chemically re-
lated glycol esters (e.g., polyethylene glycol fatty acid esters) were reviewed to identify available
useful data to address potential reproductive/developmental effects.
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Reproductive Toxicity

Although no adequate reproductive toxicity studies were located on members of the glycol esters
category, numerous regulatory bodies have determined that these substances do not pose a reproduc-
tive hazard. These hazard and/or risk assessments are based on the fact that glycol esters would be
metabolized (hydrolyzed) in vivo to the corresponding fatty acids and free glycol alcohols (e.g., eth-
ylene glycol, propylene glycol) [WHO (2003)]. The free fatty acids and glycols can undergo further
metabolism or conjugation to polar products that are either excreted or can be used as nutrients. In
most cases, the parent fatty acids derived from the glycol esters are comprised of natural fatty acids
that are typical of those (e.g., oleic, stearic acid) found in edible oils and fats.

For example, the FDA has determined that propylene glycol mono- and diesters of fats and fatty ac-
ids can be used safely in food, provided they are produced from edible fats and used in amounts not
in excess of the reasonably required to produce their intended effect. The FDA and FAO/WHO Ex-
pert Committee on Food Additives have approved propylene glycol stearate (PGS), a mixture of
mono- and diesters of stearic acid and propylene glycol, as a food additive. PGS is considered to be
Generally Recognized as Safe (GRAS) for food use and has been approved for a variety of uses in
the pharmaceutical industry and personal care (cosmetic) industry. Studies have demonstrated PGS
to be readily hydrolyzed in vivo, and the resulting propylene glycol (PG) and stearic acid constitu-
ents enter their respective metabolic pathways. Propylene glycol distearate (PGDS) is similarly me-
tabolized to PGS, PG and stearic acid in the gut. The mechanism, by which PG is utilized, by oxida-
tion to lactic acid, has been thoroughly described in the literature (Elder, 1983a). The metabolism of
stearic acid, a fatty acid constituent found in vegetable oils and in the fats and oils of animals, has
also been thoroughly described in the literature.

Although reproductive studies have not been reported for PGS, a continuous breeding repro-
duction study in mice has been conducted by Morrissey et al. (1989) to evaluate the reproduc-
tive and developmental effects of its corresponding glycol alcohol, namely, propylene glycol
(PG). Three experimental groups of mice were administered either 1.0% PG (daily dose of
1.82 g/kg), 2.5% PG (daily dose of 4.8 g/kg), or 5.0% PG (daily dose of 10.10 g/kg) during a
7-day pre-mating period in feed and water. The mice were than randomly grouped as mating
pairs, cohabitated, and treated continuously for 98 days. There were no significant differ-
ences between control and experimental groups of mice with respect to mating index, mean
number of live pups per litter, proportion of pups born alive, and sex of pups born alive. In
addition, PG had no significant effects on gonads in rats given doses of 0%, 0.625%, 1.25%,
2.5% and 5% PG in a long-term feeding study (2-years). On the basis of these data, propyl-
ene glycol esters would not be expected to demonstrate reproductive effects.

Additional supporting data that glycol esters are unlikely to be reproductive toxicants are
based on a multiple generation feeding of polyethylene glycol-8 stearate [PEG-8 stearate; a
"related chemical” in which there are 8 repeating oxyethylene units in polyethylene glycol
molecule giving a total of 34 carbon atoms in the PEG ester structure] in rats (Elder, 1983b).
Animals receiving 4% PEG-8 stearate in their diet for three successive generations did not
affect growth or fecundity. In another three-generation study in rats receiving diets contain-
ing 5%, 10%, or 20% PEG-8 stearate, reproduction and lactation responses were no different
from controls at the 5% dose level. Newborn litter survival times were diminished most
likely due to maternal neglect at the 10% and 20% dose levels. The overall level of reproduc-
tive performance (e.g., greater mortality rate of nurslings, impairment of lactation efficiency)
was lower in animals fed the 20% PEG-8 stearate diet [Oser et al. (1956b); Elder (1983b)].
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Results from these studies showed a low order of reproductive/developmental toxicity. PEG
stearates (including PEG-8 stearate) have been approved by the FDA for use in the bakery
and pharmaceutical industries.

Although adequate reproductive and developmental studies have not been reported for ethylene
glycol stearates or other ethylene glycol fatty acid esters, numerous studies have been conducted to
evaluate reproductive and developmental effects of the parent glycol alcohol, namely, ethylene
glycol (EG). EG itself is considered to have a relatively low order of toxicity; however, it is oxi-
dized to more toxic metabolites such as glycolic acid, glycolaldehyde, glyoxalic acid, and oxalic
acid. Accumulation of these C2 acid products leads to metabolic acidosis which is the underlying
cause of EG systemic toxicity. The Cosmetic Ingredient Review (CIR) expert panel has reviewed
these reproductive and developmental studies [Andersen, 1999b] as have many regulatory organi-
zations. The Lowest Observed Adverse Effect Levels (LOAELs) and No Observed Adverse Effect
Levels (NOAELSs) for EG have been reported [see review by Andersen (1999b)]. The CIR report
[Andersen, 1999b], have concluded along with other investigators, "... that normal human uses of
EG would result in negligible plasma concentrations of EG that were well below the threshold lim-
its for reproductive and developmental toxicity."

Developmental Toxicity/Teratogenicity

Although no adequate developmental toxicity studies were located on members of the glycol
esters category, numerous regulatory bodies have determined that these substances do not
pose a reproductive/developmental hazard. This is based on the previously discussed repro-
ductive effects of related substances in the section above.

In addition to the above discussion, two developmental studies were located in the literature
for propylene glycol (PG). PG was found not to be teratogenic in female mice given single
oral doses of 10,000 ppm PG during gestation days 8-12. Fertility rates and all other parame-
ters measured in mice given PG were not significantly different from controls (Kavlock, et al.
1987). However, Nomura (1977) observed malformations in 5 of 226 living fetuses from fe-
male mice injected subcutaneously with PG (0.01 ml/g body weight on day 9, 10, 11 of gesta-
tion). The water control group (0.01 ml/g body weight on day 9, 10, 11 of gestation) only had
one (1) malformation of 320 living fetuses. The incidence of malformations in historical un-
treated controls was 3 fetuses of 1,026 living fetuses. From these findings, it appears unlikely
that glycol esters, as a category would pose developmental toxicity concerns.

Although NOAELs and LOAELs have been reported for EG, exposure to EG would result in neg-
ligible plasma concentrations of ethylene glycol that were well below the threshold limits for re-

productive and developmental toxicity [Andersen, 1999b].

Data Assessment and Test Plan for Reproductive/Developmental Toxicity

No adequate data were available on the reproductive or developmental toxicity of members of the
HPV glycol esters category. It is unlikely that the glycol esters would cause reproductive and de-
velopmental effects based on their structural characteristics and in vivo metabolic processes. In
addition, repeated-dose toxicity studies with glycol esters and related substances have not been re-
ported to adversely affect the reproductive organs.
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The PEG esters are not considered to produce reproductive or developmental toxicity in sub-
chronic or chronic toxicity studies. These available reproductive/developmental toxicity data, in
conjunction with reproductive/developmental data for ethylene glycol, propylene glycol, propylene
glycol stearate, PEG-8 stearate and natural fatty acids support no additional reproduc-
tive/developmental toxicity testing for the HPV glycol esters.
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5.0 TEST PLAN SUMMARY

The American Chemistry Council's Aliphatic Esters Panel believes that sufficient health effects
and toxicity data exist for the glycol esters category of the aliphatic esters [taking into account data
available for structurally related and analogous surrogate glycol esters] to substantially character-
ize the mammalian health effects, aquatic toxicity and biodegradation endpoints for the members
of this category under the HPV program (Table 4). No additional toxicity tests are proposed for
the glycol esters category of the aliphatic esters. This approach to the resourceful use of existing
data will help minimize the use of animals for testing and at the same time assess the potential
hazards in the glycol esters category of the aliphatic esters.

Table 4. Assessment Plan for Substances in the Glycol Esters Category under the HPV Program

Total | Mammalian Health Effects Ecotoxicity - Biodegradability
Carbon No. Repeat Genetic tox Genetic tox Acute Acute .
Glycol Ester e Acute | "o St (chrom ab) | Reprod | Develop teh daphnia | AlEe] | Biodeg
Heptanoic acid, ester with Cl15
2,2,A-trimethyl-1,3- 258 ] aa oo oo oa aoa og oo
pentanediol *
ic acid, 2- C20
Stearic acid, 2-hydroxyethyl The oo R R R ™ ™ R R R R
ester
Triethylene glycol, dihep- €20 0o 0o 0o oo 0o
tanoate * 375
Propylene glycol, mono- 21
stearate * 343 0o ag oo
Hexanoic acid, 2-ethyl-, c2
diester with triethylene glycol 403 ao oo R R D D oo og R R
Heptanoic acid, oxybis (2,1- c22
ethanediyloxy-2, | -ethanediyl) 419 oa oo 4o R TD TD oa oo oo oo
ester
9-Octadecenoic acid (Z)-, 23
ester with 2,2-dimethy!-1,3- 368 oo R R R TD TD oa R R oo
propanediol
Decanoic acid, mixed diesters C24
with octanoic acid and 431 R R R R TD TD R R R R
triethylene glycol
Hexanoic acid, 2-ethyl-, C24
diester with tetraethylene 447 R R R R TD TD R R R R
lycol
Propylene glycol dilaurate* C27 0o
441
ic aci 38
Stearic acid, ethylene ester 295 g R R R ™ ™ R R R R
ic aci C39
Oleic acid, propylene ester P R R R R ™ ™ R R R R
Propylene glycot C39 0o
diisostearate* 609
9-Octadecenoic acid (Z)-, 2,2- C41
dimethyl-1,3-propanediyl 633 & K . R ™ ™ R R R R
ester

* Shaded (highlighted) areas denote surrogate glycol ester substances - their data are included in table to help bridge data for
structurally analogous HPV glycol esters.

Abbreviations in table:
0 = adequate existing data available,
R = read-across data from structurally analogous glycol esters

-- denotes that no data for specific toxicity endpoint heading available for this surrogate glycol ester

TD = Technical discussion on reproductive/developmental toxicity potential for the glycol esters [see Section 4.4 (D)]
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Adequate experimental and calculated data for physicochemical properties (i.e., melting point,
boiling point, vapor pressure, water solubility and octanol-water partition coefficient) exist for the
glycol esters and surrogates in this category. No further testing is proposed for these endpoints for
the glycol esters category of the aliphatic esters.

In addition, there are adequate calculated and experimental data for environmental fate endpoints
such as photodegradation, hydrolysis, biodegradability (see below) and chemical distribution in the
environment (via fugacity modeling) for the glycol esters in this category. No further testing is
proposed for these endpoints for the glycol esters category.

Aquatic toxicity and biodegradation data exist for both the HPV glycol esters and the structurally
analogous surrogate glycol esters to sufficiently allow for read-across assessments for the HPV
substances and for bridging data. In addition, there are published data which indicate that the con-
stituent free ethylene and propylene glycols and free fatty acids, generated from enzymatic ester
cleavage of the parent glycol esters, are expected to be extensively biodegraded and to have low
degrees of aquatic toxicity. No further aquatic toxicity and biodegradation testing are proposed for
glycol esters category of the aliphatic esters.

There were existing toxicity data for the HPV and structurally related surrogate glycol esters to
sufficiently make hazard assessments for mammalian health effects (SIDS data endpoints) for the
HPV glycol esters substances. Given the similar chemical and structural features between the
HPYV and surrogate glycol esters (including the structurally analogous polyethylene or propylene
glycol fatty acid esters), it was justifiable to utilize the available existing data to make read-across
assessments on potential toxicity and to bridge toxicity data for the HPV substances. No addi-
tional mammalian toxicity testing is proposed for substances in the glycol esters category. A tech-
nical discussion was provided to address the reproductive/developmental potential of the HPV gly-
col esters, based on the published data that have been reported for related polyethylene glycol
monostearates.

It should be noted that the propylene glycol (PG) stearates, oleates and laurates as well as polyeth-
ylene glycol (PEQG) fatty acid esters (which are commonly used as nonionic surfactants, emulsifi-
ers, emollients in many cosmetic applications) are very structurally similar to many of the HPV
glycol esters substances and have low degrees of toxicity. It is important to point out that there is a
large body of existing toxicity and health safety data for these structurally related PG and PEG
fatty acid esters. It should be noted that propylene glycol stearate has been used in many pharma-
ceutical applications and is "Generally Recognized as Safe" (GRAS) in food applications. Thus,
the surrogate glycol esters provided useful toxicity information for read-across assessments of the
HPV glycol esters. Taken into consideration in the assessment were the published health safety
assessments for thirteen propylene glycol fatty acid esters [Andersen, 1999a] as well as the multi-
generation feeding studies for several polyethylene glycol fatty acid esters [Oser et al. (1956b),
Elder (1983b)].

Robust summaries of existing health effects, environmental fate and effects, and physicochemical
properties data are attached in the Appendix. Summaries of other environmental fate endpoints are
also included. Existing data for the HPV and structurally analogous surrogate glycol esters are ei-
ther included in robust summaries or are referenced in the Appendix should they have been re-
viewed or summarized elsewhere (such as existing SIDS, HPV test plans, other peer reviews) in
the literature/public domain. This test plan is expected to provide adequate information to substan-
tially characterize the mammalian health effects, physicochemical properties and environmental
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fate and effects (including aquatic toxicity, biodegradability) endpoints for the glycol esters cate-
’ gory of the aliphatic esters under the HPV Chemical Challenge Program.

Page 23



GLYCOL ESTERS HPV Test Plan
6.0 REFERENCES *

Andersen FA (1994). Final report on the safety assessment of propylene glycol and polypropylene
glycols J. Amer. Coll. Toxicol., 13 (6): 437-491.

Andersen FA (1999a). Final report on the safety assessment of propylene glycol (PG) dicaprylate,
PG dicaprylate/dicaprate, PG dicocoate, PG dipelargonate, PG isostearate, PG laurate, PG my-
ristate, PG oleate, PG oleate SE, PG dioleate, PG dicaprate, PG diisostearate and PG dilaurate.
Internat. J. Toxicol. 18 (Suppl. 2): 35-52.

Andersen FA (1999b). Special report: reproductive and developmental toxicity of ethylene glycol
and its ethers. Internat. J. Toxicol. 18 (Suppl. 2): 53-67. (see comments on polyethylene glycol
diesters on page 65)

Andersen FA (1999¢). Final report on the safety assessment of PEG-2,-3,-4,-6,-8,-9,-12,-20,-32,-
50,-75,-150 and -175 distearate. Internat. J. Toxicol. 18 (Suppl. 1): 51-59.

Andersen FA (2000). Final report on the safety assessment of PEG (polyethylene glycol)-2,-4,-6,-
8,-12,-20,-32,-75, and -150 dilaurate; PEG-2,-4,-6,-8,-9,-10,-12,-14,-20,-32,-75,-150, and -200 lau-
rate; and PEG-2 laurate SE, Internat. J. Toxicol. 19 (Suppl. 2): 29-41

Andersen FA (2001). Final report on the safety assessment of PEG-25 propylene glycol stearate,
PEG-75 propylene glycol stearate, PEG-120 propylene glycol stearate, PEG-10 propylene glycol,
PEG-8 propylene glycol cocoate, and PEG-55 propylene glycol oleate, Internat. J. Toxicol. 20
(Suppl. 4): 13-26

ATSDR (1997). Toxicological Profile for Ethylene Glycol and Propylene Glycol. Agency for
Toxic Substances and Disease Registry. Atlanta GA, 248 pp.

Bevan C (2001). Monohydric Alcohols - C1 to C6 in Patty's Toxicology, 5th edition, Bingham E
etal. (eds.), Vol. 6, Chapter 77, pp. 365-460. J. Wiley & Sons, New York.

Bisesi MS (2001). Esters of mono- and alkenyl carboxylic acids and mono- and polyalcohols in
Patty's Toxicology, Sth edition, Bingham E et al. (eds.), Vol. 6, Chapter 80, pp. 635-932, J. Wiley
& Sons, New York

Buchwald P (2001). Structure-metabolism relationship: steric effects and the enzymatic hydrolysis
of carboxylic esters. Mini. Rev. Med. Chem. 1: 101-111.

Cavender FL, Sowinski EJ (2001). Glycols in Patty's Toxicology, 5th edition, Bingham E, et al.
(eds.), Vol. 7, Chapter 85, pp. 1-71. J. Wiley & Sons, New York.

* The list of references is not a comprehensive bibliography of the literature for the HPV glycol esters substances.
Pertinent papers cited in the text are those that are important in health hazard assessments or in bridging toxicity gaps
for structurally analogous surrogate glycol esters. The information and data in the papers and reviews supplement the
robust summaries developed for the toxicology studies of the HPV substances, which are ultimately used to address
the SIDS toxicity endpoints for the glycol esters in this HPV test plan.

Page 24



GLYCOL ESTERS HPV Test Plan

Chow CK (1999). Biological and toxicological properties of fatty acids and derivatives in Fatty
Acids in Industry: Process, Properties, Derivatives, Applications. Johnson RW, Fritz E (eds.),
Marcel Dekker, New York, pp. 617-658.

Cragg ST (2001a). Aliphatic carboxylic acids, saturated in Patty’'s Toxicology, Sth edition, Bing-
ham E, et al. (eds.), Vol. 5, Chapter 70, pp. 689-787. J. Wiley & Sons, New York.

Cragg ST (2001b). Aliphatic carboxylic acids, unsaturated in Patty's Toxicology, 5th edition,
Bingham E, et al. (eds.), Vol. 5, Chapter 71, pp. 789-861. J. Wiley & Sons, New York.

David RM, et al. (2001). Esters of aromatic mono-, di-, and tricarboxylic acids, aromatic diacids
and di-, tri-, or polyalcohols in Patty's Toxicology, Sth edition, Bingham E, et al. (eds.), Vol. 6,
Chapter 80, pp. 635-932. J. Wiley & Sons, New York. The glycol esters of dicarboxylic acids
were specifically covered in pages 737-810.

Eisenhard WC (1999). Esterification in Fatty Acids in Industry: Process, Properties, Derivatives,
Applications. Johnson RW, Fritz E (eds.), Marcel Dekker, New York, pp. 139-152.

Elder RL (1982). Final report on the safety assessment of glycol stearate, glycol stearate SE and
glycol distearate. J. Amer. Coll. Toxicol. 1(2): 1-11.

Elder RL (1983a). Final report on the safety assessment of propylene glycol stearate and propy!-
ene glycol stearate self-emulsifying. J. Amer. Coll. Toxicol. 2(5): 101-123.

Elder RL (1983b). Final report on the safety assessment of PEG-2, -6, -8, -12, -20, -32, -40, -50, -
100, and -150 stearates. J. Amer. Coll. Toxicol. 2(7): 17-34.

Elder RL (1986). Final report on the safety assessment of coconut oil, coconut acids, hydrogen-
ated coconut acid and hydrogenated coconut oil.  J. Amer. Coll. Toxicol. 5 (3): 103-121.

Elder RL (1987). Final report on the safety assessment of oleic acid, lauric acid, palmitic acid,
myristic acid and stearic acid. J. Amer. Coll. Toxicol. 6 (3): 321-401.

EPIWIN (1999). Estimation Program Interface for Windows. Version 3.02. Syracuse Research
Corp., Syracuse, New York, USA.

Hardman J, Limbard LE, Goodman-Gilman A (eds.) (2001). Goodman & Gilman’s The Pharma-
cological Basis of Therapeutics, 10th Ed., McGraw Hill, pp. 1887-1888, Propylene glycol.

Heyman E (1982). Hydrolysis of carboxylic esters and amides in Metabolic Basis of Detoxifica-
tion (Jakoby WB, Bend JR, Caldwell J (eds.), Academic Press, New York, pp. 229-245

High Production Volume (HPV) (2001). See HPV chemical categories submitted to U.S. EPA in
year 2001,

Howard PH (1990). Handbook of Environmental Fate and Exposure Data for Organic Chemicals.
Volume II. Lewis Publishers, CRC Press, Boca Raton FL. Ethylene glycol, pp. 253-257.

Page 25



GLYCOL ESTERS HPV Test Plan

[UCLID (1996). International Union Chemical Information Database, European Chemicals Bu-
reau Existing Chemicals. Data set for each chemical found by CAS number or chemical name.
See corresponding IUCLID dataset for each individual substance.

Kavlock RJ, Short RD, Chernoff N (1987). Further evaluation of an in vivo teratology screen.
Teratogen Carcinogen Mutagen. 7: 7-16.

Klimisch H, Andreae M, Tillman U (1997). A systematic approach for evaluating the quality of
experimental toxicological and ecotoxicological data. Regul. Toxicol. Pharmacol. 15: 1-5.

Leinweber FJ (1987). Possible physiological roles of carboxylic ester hydrolases. Drug Metab.
Rev. 18: 379-439.

Long C, Domingues FJ, Studer V, Lowry JR, Zeitlin BR, Baldwin RR, Thiessen R (1958a). Stud-
ies on absorption and metabolism of propylene glycol distearate. Arch. Biochem. Biophys. 77:
428-439.

Long C, Zeitlin BR, Thiessen R (1958b). An investigation of the in vivo hydrolysis and absorp-
tion of propylene glycol distearate. Arch. Biochem. Biophys. 77: 440-453.

Longland RC, Schilling WH, Gangolli (1977). The hydrolysis of flavouring esters by artificial
gastrointestinal juices and rat tissue preparations. Toxicology. 8: 197-204.

Mackay D, DiGuardo A, Paterson S, Cowan CE (1996). Evaluating the environmental fate of a
variety of types of chemicals using the EQC model. Environ. Toxicol. Chem. 15: 1627-1637.

Monick JA (1968). Alcohols: Their Chemistry, Properties and Manufacture. Reinhold Book
Corp., New York.

Morrissey RE, Lamb JC, Morris RW, Chapin RE, Gulati DY, Heindel JJ (1989). Results and
evaluations of 48 continuous breeding reproduction studies conducted in mice. Fund. Appl. Toxi-
col. 13: 747-777.

Nomura T (1977). Similarity of the mechanism of chemical carcinogens-initiated teratogenesis
and carcinogenesis in mice. Cancer Res. 37: 969-973.

NTIS (1973). National Technical Information Service. Evaluation of the Health Aspects of Pro-
pylene Glycol and Propylene Glycol Monostearate as Food Ingredients. NTIS PB Report (PB-
265-504), Springfield, VA, 16 pp.

Oser BL, Oser M (1956a). Nutritional studies on the diets containing high levels of partial ester
emulsifiers. I. General plan and procedures: growth and food utilization. J. Nutrit. 60: 367

Oser BL, Oser M (1956b). Nutritional studies on the diets containing high levels of partial ester
emulsifiers. II. Reproduction and lactation . J. Nutrit. 60: 489-505.

Oser BL, Oser M (1957a). Nutritional studies on the diets containing high levels of partial ester
emulsifiers. III. Clinical and metabolic observations. J. Nutrit. 61: 149.

Page 26



GLYCOL ESTERS HPV Test Plan

Oser BL, Oser M (1957b). Nutritional studies on the diets containing high levels of partial ester
emulsifiers. IV. Mortality and post-mortem pathology: general conclusions. J. Nutrit. 61: 235.

Parkinson A (2001). Biotransformation of xenobiotics: (hydrolysis) in Casarett & Doull's Toxi-
cology: The Basic Science of Poisons (Klassen CD, ed.), McGraw-Hill, New York, pp. 137-142.

Patty's Toxicology, Sth edition. Bingham E, Cohrssen B, Powell C (editors). 8-Volumes. J.
Wiley & Sons, New York (2001).

Randles SJ (1999). Esters in Synthetic Lubricants and High Performance Functional Fluids (2nd
ed.), Rudnick LR and Shubkin RL (eds.), Marcel Dekker, New York, pp. 63-101.

Reck RA (1999). Polyoxyethylene esters of fatty acids in Fatty Acids in Industry: Process, Prop-
erties, Derivatives, Applications. Johnson RW, Fritz E (eds.), Marcel Dekker, New York, pp. 201-
216.

RTECS (Registry of Toxic Effects of Chemical Substances (2001). National Institute for Occupa-
tional Safety and Health of the U.S. Department of Health and Human Services. Health hazard
and toxicity data for individual chemical was found by CAS number or chemical name.

Satoh T, Hosokawa M. (1998). The mammalian carboxylesterases: from molecules to functions.
Ann. Rev. Toxicol. Pharmacol. 38: 257-288.

Swisher RD (1987). Surfactant Biodegradation (2nd ed.), Marcel Dekker, New York. Biode-
gradability of fatty acids, pp. 826-827; biodegradability of glycols, polyglycols: pp. 884-888.

Testa B, Mayer J.(2003). Hydrolysis in Drug and Prodrug Metabolism: chemistry, biochemistry
and enzymology, J. Wiley, New York, 800 pp.

Thurman RG, Kauffman FC (eds.)(1992). Alcohols and Esters. Volume 3 in Ethel Browning's

Toxicity and Metabolism of Industrial Solvents (2nd Ed.), Snyder R (Series Editor), Elsevier,
Amsterdam.

U.S. EPA (1999a). Determining the adequacy of existing data. OPPT, EPA.

U.S. EPA (1999b). The use of structure-activity relationships (SAR) in the High Production Vol-
ume (HPV) Chemical Challenge Program. OPPT. EPA.

Verschueren K (1996). Handbook of Environmental Data on Organic Chemicals (3rd ed.),
Wiley, New York.

von Oettingen WF (1960). The aliphatic acids and their esters: toxicity and potential dangers,
AMA Arch. Ind Health, 21: 24-37; 100-113.

Wenninger JA, Canterbery RC, McEwen GN (2000). International Cosmetic Ingredient Diction-
ary and Handbook (8th ed.). Cosmetic Toiletry and Fragrance Association (CTFA), Washington
D.C., Volume 1-3.

Page 27



GLYCOL ESTERS HPV Test Plan

WHO (2003). World Health Organization Food Additive Series: 48. Safety evaluation of certain
food additives and contaminants. Aliphatic acyclic diols, triols and related subsubstances. Propyl-
ene glycol monostearate and propylene glycol among list of 31 flavoring additives evaluated by
WHO JCFA committee. Draft report available at http://www.inchem.org/documents/jecfa/

jecmono/v48je16.htm (accessed Oct. 2, 2003)

Page 28



GLYCOL ESTERS HPV Test Plan

7.0 List of Tables and Figures

Table 1A

Table |B

Table 1C

Table 2

Table 3

Table 4

Figure 1

Figure 2

Page

List of Individual Substances in the Glycol esters Category.....cooveevveieerirrieaneene |
Organization of the Nine HPV Glycol Esters according to Total Carbon
NumberList of Individual Substances in the Glycol esters Category ......c.cceceeueenen. 3
Organization of Nine HPV Glycol Esters and Five Surrogate Glycol
Esters According to Total Carbon Number for Use in HPV
Data Assessment and Testing Rationale .............cccociiininniiiicieenee e 4
Summary Table of Physicochemical Properties and

Environmental Fate Data for the Glycol eSters .........coocvviiniininiicccciiiiienee 29
Summary Table of Mammalian Health Effects, Ecotoxicity and

Biodegradation Data for the Glycol ESters......cccovvveniieniiiinerencrececree e 30
Assessment Plan for Substances in the Glycol Esters Category under

the HPV Program .......ccccoocioiiiieieereecee et ae e 20
Chemical Structure of the Glycol Esters Listed in Table 1A ....c.cccccvevinininennnne. 5
Chemical Structure of Surrogate Glycol ESters ........ccocoiveeeiirianccriienienccrineseenees 7

Page 29



59

CM Jakd

2 SINSSAL PAINPIL IIPUN POUIULUNAP U2Q daey Avw siutad Buipeg swog -,

aaydson adetixa ua9q sAr1} LRIl SANEA A0S

U0 Q1 pa

“SOUmISYNS A5 J0) sTuTod Funjaut oy SRIRmane jou ATW RIep pojapojy siuatiodwod and jo asoi)) mojaq suijod Sungsun dary o) popaad X ae saunixpy oN

e INTANdE Buisn eiep panojea - >

235 '400GPURY DAY ‘SCSH Sawmop ‘suodas Aurdiiod Woly PAUIRIQo RIEP 10 SHIGWANFEIL WO PIALIIP Al H{QR] U SIN|7A SN0

Al 141 __:mh.u:_ Ll

"S19)59 [00AD sk SonLE[IWIS [RMonnsjesuai
12 0) S0P BIRp 3FpLq 01 1o uenen[eaa dnoid arepyioe) o1 g ul papn[oul sea juy) Ing A10F01ed 1MSH [024]L) 91 10J 151} AdH P U0 101 Sea RY) J0URISqNS SII0UIP MOL payYTIH

2689 28t 200 I 2800 Qe 9T 2 60°L) IyiREC 3609 IPLT (asangy) amse (apanedard
" -0$-TTT L
-HAyIRuEp- g -(7) Prop NoUazapaO-6 ros-iteey £t 4
3T oLt are | 9r0E | 96% B Al 3691 16T T 3698 S6L1 3 : ! :
nurIsost|p 10343 suafhdory £-$-85689 609 6€
) ERSS 200 TR L0 IH00 AT 19T ENTCI ALHOC 2168 2161 - N
12152 auagidoad “proe 21310 P-£9-50) 509 6F
EiIk = RN LT 35T0 67 STVl | M1 108 568 EFATZ Friveoy T
(B1g 3w 02 11T 6L 10152 SUBA 'PLIR IS 848-LTY $6s 8¢
230°L g 10 26 SHE0 90 BE | RGOl aAaieT | ok agL 3
ajeme(ip pak)d auddosy I+ LT
Y16l 300 YLos e YR10 ATEV00 EXTES SLOIRCT I 6tk 563 AR s .
A J2ISP -[AYIa-7 PIoe JlouBXaL L0L-3981 Lyy vt
3708 Sl 200 oTp EERR EETE 5000 | IYLY 1L B BT 596 {03413 AUDLA{PLY puE PIoE A0S0 1
| WA SIEIAP POXIUI ‘PIIR NOHRIA(] 87268589 Ity ¥
2619 vl 10 3] 300 01000 3 0v8 3 R L8t U — , — -
-2 T i 23183 -{7) LR ROUIIIMIN -6 rrT-686L9 89t £Z
38y | suUsc | P00 | cs6e | 980 5610 TG0 o ovF ST T S Y %6 S AT T ‘| )
98¢ -AxofAIpatren1a- 1 *z)s1qhxo pror mouridagy 078 6TLOL 61y w
56T B 200 Srvs | om0y %0 > [S8PGO 2095 2901 TEp T or I8p . (094 [d LAy el
[T oy - Qi 221521p 1Ayla- ‘PIoR DIOURXD| | 0-87-¥6 tor [44
EXA G 5D SEIE L S¥ED | 2 ¢9000 5 L9L ERT AN 9 50% S TEl - )
Arasouow “[oaKd suspAdor] £6E-E Tl £5 17
ogg R4 200 | 9¥I9 180 3570 2 ZELE0 Sy 39011 619 2 p6E 3 3 ;
¢ 06z dwoaap v aeouridagip ‘qoak]f suaglylon bbbyl $ig 0z
219 a5 250 0TE L 2680 BENITADD) 39TL 286859 | okop BEET] ] o
wug) 161-681|  §09 1159 |KyrasxoIpAy-Z “PLom uedls F09-111 6t 0z
561 ERRTS 311 AL | g | 500 Exe) 39F 3301301 R 3¢ E— PV
e "9< DSTIEL S08 §7T 00§ ; R “R£°6€ 36 3
A Lt N o FOTATL s L SEAPAWIE - 2 7 YN E1s2 tprow araueidagf BBE6E8IL 55T sl
% % % % -
EILATS 12 ny 1o (510 (shep) o (mog dop) . : ey 1BquInN, 11577 U)
e o S I-deH (),§Tin 7/8u) BT {ETY (,$ Ty wur) () (0 [y SV ’ Jaquiny
[APOIN Kitoudn,{ -sianeduo ) fepuawu = ,.f.u_ \_,_ uonepriEap | npgnios mem uoHE4 anssan ) sodi; eadfl I s uoqie, )
anpa (Dodsuel [ ) UoNRqUIsIC] ey ) teAleIpALL ~0101d jepy-loueay g0y,

SI93ST [0DA[S) 9Y) 0] v)e(] A)E,] [EIMAUIUOIIAWS pue saR1adolg [BITMAYI0ISAYJ JO d[(R ], Alpwumng "7 d[qeu],




[ odng

pa0uy i

T

> 3N ey 3

lents L} I8-< g

[E T T S A I O TR

M

Ten TP

e

S

) b posTy P

[ 341 B g 8

1) (] ] (60 U ) sare peay

P

ey sy

3

]
wpem (g
[T T

_ e (R | . »
o a2 i L eday Y ir
- —— I 1A - L —
| far #4 y gz
; ENEST LPESEeRY ] 3%
[ S [
bl d W] 565 St
12) Ryl g - §SLIT 3 Jird
[ auay )
TR RS < by 24
2wy pur pi : .
T PR LR lew L
| uEOBseLY 9 7
1w poar I
e e L 1SA I paa .
el PIVON 614 €4
> i
TR N e - -
B0 G -3 110 nol ey o) < e Seger s s s VR " L
it
el aagppoidag #1E2 1wy AN dpaieds O il ol Bep ut
e Apsaape (=) TS L P TS| I AP 1R L T . : il e ek g -
ol ity g you v Sprs annEdang ek g ki if gl o i oy | TVVBSE {9) steseasrmit o=l anog dosg AT i 1z
Kusvn s sp-paesday] VR A | W Kpetpg Rigy gy -g
BT e mvl!n. — LR P TR B T T N e
> 15/, 1e pasades AT SRRy
[T e (3] [deny} " , ; : i
i o u anenby R () Fveotmdoip ekl szt | LRt i oz
e
130 ey !
e
Sad- 13w P daupdy 7 P Suealg SIEeLL] By ng
ELT
e - ; g gy e
; SIS I paaia SISA T patsodes SIS 1 PRt ....”,E.u,.ﬂ_w.t_. Vil fusloinlad) (V) Fydt gy = -y i
a4 _: oo e Spmaibige o aa spenlng W x0) Fembiy L _...A_.q.c. ! aﬂn Fi anfduisd vhwismy | P g R T P S B R TR U RS By Wy _._::.) s .J,; .—__.;__u_ SRENERIL (154 ¥l
9 03t < = T . t 43 fpya .
REA 1 g « LA ooz < i | < O B3 R SR AP ) sy jstuesuonga N (i) vy jescy Avgl v Pl t
KLinzreod (e swop-porenkay J0) sty
(uoneingy 2w
i SR > . d-.
" 0511 30 g5 0 051920 651 05 TEI0 i | NEEEAL L pufed) P g rah sy sl | aquny
= 5 3 Qe | aupapoiday pareaday 1810 Ay
wopEprdaporg) Ay wiaydeqy TN ERITELY mauary uonIK)
jeruawdagan g . - ra

uonepeigopoly pue A10IxX0307]

$I00JJA YI[EOH UBIRWIWEL

$.193S7] 109

&

QLT

10} elR(] UOEPEIZIPOIY PUR AJID1X0)0IH

L]

$199}JH YIBIH UB[BWIIRA JO I[qe ], Alewwing “¢ d[qe].



ShEA D

ww) Otsuka Chemical Co., Lid.

WE¥ 3.2.27, Ote-dori, Chuo-ku, Osaka 540-0021, Japan
TEL 06-6943-7711 FAX 06-6946-0860

. . April 3, 2009

Dear Sir/Madam,

Statement

We hereby declare that Acaritouch is registered and sold in Japan, and the Kingdom of
Morocco besides the United States. Currently registrations are being pursued in Mexico,
Philippines, Taiwan and Sri Lanka, and field trials have been initiated in Dominican Republic,
Guatemala, Costa Rica, Colombia, Ecuador and Thailand. All Acaritouch is manufactured in
Japan and exported to these countries.

. omoyuki B4ba

General Manager,
Overseas Group
AgriTechno Division
Otsuka Chemical Co. Ltd.



PETITION TO INCLUDE PROPYLENE GLYCOL MONOLAURATE ON 7 CFR § 205

PETITION TO INCLUDE PROPYLENE GLYCOL MONOLAURATE
ONTO 7 CFR § 205

DOCUMENT 3 APR 24 209

A PETITION SUBMITTED TO
USDA/AMS/TM/NOP
BY

TECHNOLOGY SCIENCES GROUP INC.
4061 North 156" Drive
Goodyear, AZ 85395

| . ON BEHALF OF

| OTSUKA CHEMICAL COMPANY LTD.
' 3-2-27 Otedori, Chuo-Ku
| Osaka, 540-0021, Japan

THIS VOLUME CONTAINS NO CONFIDENTIAL BUSINESS
INFORMATION

ALL COMMUNICATIONS REGARDING THIS PETITION SHOULD BE DIRECTED TO

Dr. lain Weatherston
Technology Sciences Group Inc.
4061 North 156" Drive
Goodyear, AZ 85395

Telephone:623-535-4060
Facsimile: 623-535-4061
Mobile 623-217-9013

| ‘ E-mail; jazkatz@qwestoffice.net



Toagosei Co., Ltd.
70231-E
Page 5 of 127

INTRODUCTION

ACARITOUCH is an emulsifiable concentrate containing propylene glycol monolaurate
as an active ingredient at a nominal concentration of 70.81%.

ACARITOUCH is a novel contact miticide which operates by a non-toxic mode of action
(suffocation) and is labeled for control of tetranychid mites on fruit, vegetables and
ornamental plants.

The label use directions for ACARITOUCH range from 170.4 grams of PGML in 50
gallons of water per acre to 340.8 grams of PGML in 50 gallons of water per acre.

PGML is included in a tolerance exemption petition [PP 1F6314] filed in December
2001 [66 FR 239, 64251-64257 (December 12, 2001)] by the 3M Company.

The specific waivers requested in this document are in reference to toxicology and
ecotoxicology guidelines for the active ingredient PGML.
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SPECIFIC WAIVERS

OPPTS 870.1200 Acute Dermal Toxicity

Toagosei Co., Ltd., requests a waiver of the requirement for an acute dermal toxicity
study of the active ingredient in Acaritouch, propylene glycol monolaurate, based on
the fact that propylene glycol monolaurate is not toxic by the dermal route, as has been
demonstrated by its development as an excipient for dermal delivery of pharmaceutical
compounds (Irion et al., 1995; Gatefosse, 2002).

Propylene glycol monolaurate is one of a number of fatty acid esters of propylene
glycol that are similar in structure, each having a fatty acid of variable length attached
to the 3-carbon propylene glycol backbone. Propylene glycol monolaurate has a fatty
acid ester 12 carbons in length attached to the propylene glycol molecule, propylene
glycol monostearate has a fatty acid ester of 18 carbons, and propylene glycol
monocaprylate has a fatty acid ester 8 carbons in length. These compounds are used
as emulsifiers and stabilizers in cosmetics and in pharmaceutical formulations
(Gatefossé, 2002). Dermal exposure to fatty acid esters of propylene glycol is
common, for example propylene glycol monostearate is used in hand creams (e.g.,
Lubriderm Skin Renewal Hand Cream), and in topical and vaginal steroid creams (e.g.,
Novasone and Premarin).

Propylene glycol monolaurate and other related compounds have been used as
excipients to enhance dermal transfer of drugs, and in hand and body creams sold over
the counter. These uses indicate that the fatty acid esters of propylene glycol are not
toxic by the dermal route, and consequently a dermal toxicity study is not necessary to
evaluate the safety of dermal exposures to propylene glycol monolaurate.

OPPTS 870.1300 Acute Inhalation Toxicity

Toagosei Co., Ltd., requests a waiver of the requirement for an acute inhalation toxicity
study of the active ingredient in Acaritouch, propylene glycol monolaurate, based on
the lack of inhalation toxicity of the end use product, and the lack of toxicity of
propylene glycol in inhalation studies.  Acaritouch contains more than 70 % propylene
glycol monolaurate.

The end-use product, Acaritouch was not toxic by inhalation, as all 10 animals studied
survived the inhalation limit test at an exposure of 2.23 mg/l (Carter, 2002 - see Volume
70231-E-8 of this application). The only in-life signs of toxicity were decreased activity
and respiratory chirp in males and females, and red crusty eyes in 2 of 5 males.
Animals recovered from these effects by day 5. At necropsy, 2 females and one male
exhibited mottled lungs.

The potential inhalation toxicity of propylene glycol, the portion of the propylene glycol
monolaurate molecule that is not naturally occurring, has been evaluated in monkeys
and rats (Robertson et al., 1947, Suber et al., 1989). Exposure of monkeys to
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saturated vapor of propylene glycol for 8 to 18 months produced no evidence of
adverse effects (Robertson et al., 1947). A more recent study was conducted on rats,
exposed by inhalation to a high dose of 2.2 mg/l propylene glycol, and a mid dose of 1
mg/l, for 90 days (Suber et al., 1989). The major adverse effects observed in this study
were nasal hemorrhage and ocular discharge that the authors ascribed to dehydration
of the nares and eyes. The lack of a lethal effect of inhalation of 2.2 mg/l of propylene
glycol on rats exposed for 90 days suggests that this portion of the propylene glycol
monolaurate molecule is not acutely toxic.

Data from the inhalation toxicity study demonstrate that Acaritouch, containing 70.81 %
propylene glycol monolaurate, is not acutely toxic. Propylene glycol is the primary
metabolite of propylene glycol monolaurate that is not naturally occurring, which could
present a concern if it were toxic by inhalation. Data from published studies
demonstrate that propylene glycol is not acutely toxic by the inhalation route of
exposure. Data from the acute Acaritouch inhalation study and the subchronic
inhalation studies conducted using propylene glycol, allay any potential concern from
inhalation exposure to propylene glycol monolaurate. Thus, an acute inhalation study
of propylene glycol monolaurate is not necessary in order to demonstrate the safety of
inhalation exposure to propylene glycol monolaurate.

OPPTS 870.5100 Genotoxicity Studies

Toagosei Co., Ltd., requests a waiver of the requirement for a study on genotoxicity of
the active ingredient in Acaritouch, propylene glycol monolaurate, based on the fact
that propylene glycol monolaurate is readily metabolized in the body to naturally
occurring products that are normal components of lipid and carbohydrate metabolism.
These metabolites are not genotoxic. Propylene glycol monolaurate is a food additive
generally recognized as safe (GRAS) by the U.S. Food and Drug Administration (FDA,;
21 CFR 172.856). The World Health Organization (WHO) evaluated the fatty acid
esters of propylene glycol (including propylene glycol monolaurate) in the 1970s and
established an Acceptable Daily Intake (ADI; WHO, 1974). Consequently, people have
been exposed to propylene glycol monolaurate and other fatty acid esters of propylene
glycol via the diet for many years.

Propylene glycol monolaurate is one of a number of fatty acid esters of propylene
glycol approved for food use in the U.S. and around the world. The fatty acid esters of
propylene glycol are all similar in structure, each having a fatty acid ester of variable
length attached to the 3-carbon propylene glycol backbone. Propylene glycol
monolaurate has a fatty acid ester 12 carbons in length attached to the propylene
glycol molecule, propylene glycol monostearate has a fatty acid ester of 18 carbons,
and propylene glycol monocaprylate has a fatty acid ester 8 carbons in length. The
nutritive value and potential toxicity of fatty acid esters of propylene glycol have been
studied for over 65 years (e.g., Lepkovsky et al., 1935). These compounds are often
used as emulsifiers and stabilizers in foods such as ice cream, and in pharmaceutical
liquid and capsule formulations (Gorman, 2001; Gatefossée, 2002).
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The safety of food additives can be projected based on metabolic and biochernical
studies that show the biochemical effects and metabolic fate of the compound in
guestion is the same as compounds known to be nontoxic, according to the evaluation
procedure used by the WHO (JECFA, 1966; WHO, 1974). The fatty acid esters of
propylene glycol, including propylene glycol monolaurate, are hydrolyzed in the Gl tract
by pancreatic lipase to yield free fatty acids and propylene glycol (WHO, 1974; King et
al., 1970; King et al., 1971). Neither of these metabolites is genotoxic. These free fatty
acids produced by hydrolysis are indistinguishable from fatty acids from natural
sources, which are a major source of energy in the body. Hydrolysis of propylene
glycol monolaurate produces lauric acid, the principal fatty acid found in coconut milk.
Lauric acid is metabolized in the body through beta-oxidation. Propylene glycol, the
other product of the hydrolysis reaction, is of low toxicity and the pathways and
products of propylene glycol metabolism have been well characterized (Ruddick, 1972
Snyder and Andrews, 1996). Propylens glycol is oxidized in the liver by alcohol
dehydrogenase to form lactic acid and is further metabolized to pyruvic acid, a normal
constituent of carbohydrate metabolism.

A study to evaluate the potential genotoxicity of propylene glycol monolaurate is not
warranted based on the rapid hydrolysis in the Gl tract and metabolism to non-
genotoxic compounds that are common energy sources in the body. Humans have
been exposed to fatty acid esters of prepylene glycol, including propyvlene glvcol
monolaurate, in the diet for decades and no concerns related to genotoxicity have
arisen.

OPPTS 870.3500 Immune Response

Toagosei Co., Ltd., requests a waiver of the requirement for an immune response
toxicity study of the active ingredient in Acaritouch, propylene glycol monolaurate
based on the fact that propylene glycol monolaurate is readily metabolized in the body
to naturally occurring products that are normal components of lipid and carbohydrate
metabolism. These metabolites are compounds that humans consume in the diet daily,
and do not cause adverse effects on the immune system. Propylene glycol
monolaurate is a food additive generally recognized as safe (GRAS) by the U.S. Food
and Drug Administration (FDA; 21 CFR 172.856). The World Health Organization
(WHQ) evaluated the fatty acid esters of propylene glycol (including propylene glycol!
monolaurate) in the 1970s and established an Acceptable Daily Intake (ADI; WHO,
1974). Consequently, people have been exposed to propylene glycol monolaurate and
other fatty acid esters of propylene glycol via the diet for decades.

Propylene glycol monolaurate is one of a number of fatty acid esters of propylene
glycol approved for food use in the U.S. and around the world. The fatty acid esters of
propylene glycol are all similar in structure, each having a fatty acid ester of variable
length attached to the 3-carbon propylene glycol backbone. Propylene glycol
monolaurate has a fatty acid ester 12 carbons in length attached to the propylene
glycol molecule, propylene glycol monostearate has a fatty acid ester of 18 carbons,
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and propylene glycol monocaprylate has a fatty acid ester 8 carbons in length. The
nutritive value and potential toxicity of fatty acid esters of propylene glycol have been
studied for over 65 years (e.g., Lepkovsky et al., 1935). These compounds are often
used as emulsifiers and stabilizers in foods such as ice cream, and in pharmaceutical
liquid and capsule formulations (Gorman, 2001; Gatefossé, 2002).

The safety of food additives can be projected based on metabolic and biochemical
studies that show the biochemical effects and metabolic fate of the compound in
question is the same as compounds known to be nontoxic, according to the evaluation
procedure used by the WHO (JECFA, 1966; WHO, 1974). The fatty acid esters of
propylene glycol, including propylene glycol monolaurate, are hydrolyzed in the Gl tract
by pancreatic lipase to yield free fatty acids and propylene glycol (WHO, 1974; King et
al., 1970; King et al., 1871). These free fatty acids produced by hydrolysis are
indistinguishable from fatty acids from natural sources, which are a major source of
energy in the body. Hydrolysis of propylene glycol monolaurate produces lauric acid,
the principal fatty acid found in coconut milk. Lauric acid is metabolized in the body
through beta-oxidation. Propylene glycol, the other product of the hydrolysis reaction,
is of low toxicity and the pathways and products of propylene glycol metabolism have
been well characterized (Ruddick, 1972; Snyder and Andrews, 1996). Propylene glycol
is absorbed from the Gl tract and oxidized in the liver by alcohol dehydrogenase to
form lactic acid. Lactic acid is further metabolized to pyruvic acid, a normal constituent
of carbohydrate metabolism. The WHO and Food and Agriculture Organization (FAO)
derived an ADI for fatty acid esters of propylene glycol of 25 mg/kg/day, based on the
propylene glycol portion of the molecules.

There is no justification for conducting a study to evaluate the potential immunotoxicity
of propylene glycol monolaurate, given the long history of use in foods and lack of
toxicity of the metabolites. The safety of oral exposure to propylene glycol monolaurate
has been demonstrated by the long history of use as a food additive and the clear
understanding of the metabolic pathways that result in hydrolysis and oxidation of
propylene glycol monolaurate into natural components of fat and carbohydrate
metabolism.

OPPTS 870.3100 90-Day Oral Toxicity

Toagosei Co., Ltd., requests a waiver of the requirement for a 90-day feeding study (of
the active ingredient in Acaritouch, propylene glycol monolaurate, based on the fact
that propylene glycol monolaurate is readily and fully metabolized in the body to
naturally occurring products that are normal components of lipid and carbohydrate
metabolism. These metabolites are compounds that humans consume in the diet daily.
Propylene glycol monolaurate is a food additive generally recognized as safe (GRAS)
by the U.S. Food and Drug Administration (FDA; 21CFR172.856). The World Health
Organization (WHOQO) evaluated the fatty acid esters of propylene glycol (including
propylene glycol monolaurate) in the 1970s and established an Acceptable Daily Intake
(ADI; WHO, 18974). Consequently, people have been exposed to propylene glycol
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]
monolaurate and other fatty acid esters of propylene glycol via the diet for decades.

Propylene glycol monolaurate is one of a number of fatty acid esters of propylene
glycol approved for food use in the U.S. and around the world. The fatty acid esters of
propylene glycol are all similar in structure, each having a fatty acid ester of variable
length attached to the 3-carbon propylene glycol backbone. Propylene glycol
monolaurate has a fatty acid ester 12 carbons in length attached to the propylene
glycol molecule, propylene glycol monostearate has a fatty acid ester of 18 carbons,
and propylene glycol monocaprylate has a fatty acid ester 8 carbons in length. The
nutritive value and potential toxicity of fatty acid esters of propylene glycol have been
studied for over 65 years (e.g., Lepkovsky et al., 1935). These compounds are often
used as emulsifiers and stabilizers in foods such as ice cream, and in pharmaceutical
liquid and capsule formulations (Gorman, 2001; Gatefossé, 2002).

The safety of food additives can be projected based on metabolic and biochemical
studies that show the biochemical effects and metabolic fate of the compound in
question is the same as compounds known to be nontoxic, according to the evaluation
procedure used by the WHO (JECFA, 1966; WHO, 1974). The fatty acid esters of
propylene glycol, including propylene glycol monolaurate, are hydrolyzed in the Gl tract
by pancreatic lipase to yield free fatty acids and propylene glycol (WHO, 1974; King et
al., 1870; King et al., 1871). These free fatty acids produced by hydrolysis are
indistinguishable from fatty acids from natural sources, which are a major scurce of
energy in the body. Hydrolysis of propylene glycol monolaurate produces lauric acid,
the principal fatty acid found in coconut milk. Lauric acid is metabolized in the body
through beta-oxidation. Propylene glycol, the other product of the hydrolysis reaction,
is of low toxicity and the pathways and products of propylene glycol metabolism have
been well characterized (Ruddick, 1972; Snyder and Andrews, 1996). Propylene glycol
is absorbed from the Gl tract and oxidized in the liver by alcohol dehydrogenase to
form lactic acid. Lactic acid is further metabolized to pyruvic acid, a hormal constituent
of carbohydrate metabolism. The WHO and Food and Agriculture Organization (FAQ)
derived an ADI for fatty acid esters of propylene glycol of 25 mg/kg/day, based on the
propylene glycol portion of the molecules (WHO, 1974).

There is no justification for conducting a study to characterize the effects of propylene
glycol monolaurate on laboratory animals in a 90-day feeding study. The safety of oral
exposure to propylene giycol monolaurate has been demonstrated by the long history
of use as a food additive and the clear understanding of the metabolic pathways that
result in hydrolysis and oxidation of propylene glycol monolaurate into natural
components of fat and carbohydrate metabolism.

OPPTS 870.3700 Teratology

Toagosei Co., LTD. requests a waiver of the requirement for a teratogenicity study of
the active ingredient in Acaritouch, propylene glycol monolaurate based on the fact that
propylene glycol monolaurate is readily metabolized in the body to naturally occurring
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products that are normal components of lipid and carbohydrate metabolism. These
metabolites are compounds that humans consume in the diet daily, and are not
teratogenic. Propylene glycol monolaurate is a food additive generally recognized as
safe (GRAS) by the U.S. Food and Drug Administration (FDA; 21 CFR 172.856). The
World Health Organization (WHO) evaluated the fatty acid esters of propylene glycol
(including propylene glycol monolaurate) in the 1970s and established an Acceptable
Daily Intake (ADI; WHO, 1974). Consequently, people have been exposed to
propylene glycol monolaurate and other fatty acid esters of propylene glycol via the diet
for decades.

Propylene glycol monolaurate is one of a number of fatty acid esters of propylene
glycol approved for food use in the U.S. and around the world. The fatty acid esters of
propylene glycol are all similar in structure, each having a fatty acid ester of variable
length attached to the 3-carbon propylene glycol backbone. Propylene glycol
monolaurate has a fatty acid ester 12 carbons in length attached to the propylene
glycol molecule, propylene glycol monostearate has a fatty acid ester of 18 carbons,
and propylene glycol monocaprylate has a fatty acid ester 8 carbons in length. The
nutritive value and potential toxicity of fatty acid esters of propylene glycol have been
studied for over 65 years (e.g., Lepkovsky et al., 1935). These compounds are often
used as emulsifiers and stabilizers in foods such as ice cream, and in pharmaceutical
liquid and capsule formulations (Gorman, 2001; Gatefossé, 2002). The safety of food
additives can be projected based on metabolic and biochemical studies that show the
biochemical effects and metabolic fate of the compound in question is the same as
compounds known to be nontoxic, according to the evaluation procedure used by the
WHO (JECFA, 1966; WHO, 1974). The fatty acid esters of propylene glycol, including
propylene glycol monolaurate, are hydrolyzed in the Gl tract by pancreatic lipase to
yield free fatty acids and propylene glycol (WHO, 1974; King et al., 1970; King et al.,
1971). These free fatty acids produced by hydrolysis are indistinguishable from fatty
acids from natural sources, which are a major source of energy in the body. Hydrolysis
of propylene glycol monolaurate produces lauric acid, the principal fatty acid found in
coconut milk. Lauric acid is metabolized in the body through beta-oxidation. Propylene
glycol, the other product of the hydrolysis reaction, is of low toxicity and the pathways
and products of propylene glycol metabolism have been well characterized (Snyder
and Anderson, 1996; Ruddick, 1972). Propylene glycol is absorbed from the Gl tract
and oxidized in the liver by alcohol dehydrogenase to form lactic acid. Lactic acid is
further metabolized to pyruvic acid, a normal constituent of carbohydrate metabolism.
The WHO and Food and Agriculture Organization (FAO) derived an ADI for fatty acid
esters of propylene glycol of 25 mg/kg/day, based on the propylene glycol portion of
the molecules.

There is no justification for conducting a study to evaluate the potential teratogenicity of
propylene glycol monolaurate, given the long history of use and lack of teratogenicity of
the metabolites. The safety of oral exposure to propylene glycol monolaurate has been
demonstrated by the long history of use as a food additive and the clear understanding
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of the metabolic pathways that result in hydrolysis and oxidation of propylene glycol
monolaurate into natural components of fat and carbohydrate metabolism.

OPPTS 850.2100 Avian Acute Oral

Toagosei Co., Ltd,, requests a waiver of the requirement for acute oral avian toxicity
study of the active ingredient in Acaritouch, propylene glycol monolaurate based on the
fact that birds are able to metabolize propylene glycol monolaurate to naturally
occurring products via the same metabolic pathways that are active in mammals.
These metabolites are normal components of lipid and carbohydrate metabolism. The
fatty acid esters of propylene glycol, including propylene glycol monolaurate, are
hydrolyzed in the Gl tract of vertebrates by pancreatic lipase to yield free fatty acids
and propylene glycol (WHO, 1974). Pancreatic lipase is produced in birds for digestion
of dietary triglycerides, just as it is in mammals. Pancreatic lipase activity has been
measured in pine warblers, chickens, turkeys and other birds (Levey et al., 1999;
Sayari et al, 2000). As in mammals, the free fatty acids produced in birds by hydrolysis
of propylene glycol monolaurate are indistinguishable from fatty acids from natural
sources, which are a major source of energy. Propylene glycol, the other product of the
hydrolysis reaction catalyzed by pancreatic lipase, is of low toxicity to birds. In fact,
propylene glycol is an accepted vehicle for suspension of the test article administered
to birds in the acute oral avian toxicity study (OPPTS 850.2100). Propylene glycol is
absorbed from the Gl tract into the portal circulation and oxidized in the liver by alcohol
dehydrogenase to form lactic acid in birds as well as mammals (Ruddick, 1972; Snyder
and Andrews, 1996; Hjelmaqvist et al, 1995). Lactic acid is further metabolized to
pyruvic acid, a normal constituent of carbohydrate metabolism.

The safety of propylene glycol monolaurate consumption has been demonstrated for
mammals based on the clear understanding of the hydrolysis and oxidation into natural
components of fat and carbohydrate metabolism. These same metabolic pathways are
present in the bird digestive system and liver. In addition, one of the breakdown
products, propylene glycol is an acceptable vehicle for dosing the subjects in the acute
oral avian toxicity study, and so can be considered nontoxic to birds. There is no
justification for conducting a study to characterize the effects on birds of acute oral
exposure to propylene glycol monolaurate.

OPPTS 850.2200 Avian Dietary Toxicity

Toagosei Co., LTD. requests a waiver of the requirement for an avian dietary toxicity
study of the active ingredient in Acaritouch, propylene glycol monolaurate based on the
fact that birds are able to fully metabolize propylene glycol monolaurate to naturally
occurring products via the same metabolic pathways that are active in mammals.
These metabolites are hormal components of lipid and carbohydrate metabolism.

The fatty acid esters of propylene glycol, including propylene glycol monolaurate, are
hydrolyzed in the G tract of vertebrates by pancreatic lipase to yield free fatty acids
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and propylene glycol (WHO, 1974). Pancreatic lipase is produced in birds for digestion
of dietary triglycerides, just as it is in mammals. Pancreatic lipase activity has been
measured in pine warblers, chickens, turkeys and other birds (Levey et al., 1999;
Sayari et al, 2000). As in mammals, the free fatty acids produced in birds by hydrolysis
of propylene glycol monolaurate are indistinguishable from fatty acids from natural
sources, which are a major source of energy.  Propylene glycol, the other product of
the hydrolysis reaction catalyzed by pancreatic lipase, is of low toxicity to birds. In fact,
propylene glycol is an accepted vehicle for suspension of the test article administered
to birds in the acute oral avian toxicity study (OPPTS 850.2100). Propylene glycol is
absorbed from the Gl tract into the portal circulation and oxidized in the liver by alcohol
dehydrogenase to form lactic acid in birds as well as mammals (Ruddick, 1972; Snydel
and Andrews, 1996; Hjelmqvist et al, 1995). Lactic acid is further metabolized to
pyruvic acid, a normal constituent of carbohydrate metabolism.

The safety of propylene glycol monolaurate consumption has been demonstrated for
mammals based on the clear understanding of the hydrolysis and oxidation into natural
components of fat and carbohydrate metabolism. These same metabolic pathways are
present in the bird digestive system and liver. In addition, one of the hydrolysis
products, propylene glycol, is an acceptable vehicle for dosing the subjects in the acute
avian toxicity study, and so can be considered nontoxic to birds. There is no
justification for conducting a study to characterize the effects on birds of dietary
exposure to propylene glycol monolaurate.
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Gattetossé : pharmaceutical excipients, sustained-release, bioavailability enhancement

{;5' Bioavailability enhancement

-

-7 Taste-masking
« Sustained release
f“‘" .
< Topical formulations

(4 Suppository
formulations

Enhancing Pharmaceutical Performance

As an expert in lipids, Gattefossé develops and manufactures functional
pharmaceutical excipients, for oral, topical and rectal dosage forms. Recently
introduced, a line of coated active ingredients completes our product range.

To customers seeking formulation exerpertise on a contract basis, Gattefossé
also offers innovative drug delivery systems and technologies for bioavailability
enchancement, taste~masking or sustained-release of drugs and customized
topical or suppasitory formulations.

[ All our products ? | { All about Formulation Development Partnership ? |

http://www.gattefosse.com/pharma/mainpha.him
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Gattetossé - Excipients for microemulsions

Excipients for microemulsions

Gartefossé provides all the components and expertise to design microemulsions.

» Surfactant
» Cosurfactant

» Specialized oils

a Solubilizer

& BacK

Capryol® PGMC (Propylene glycol monocaprylate)
Capryol® 90 (Propylene glycol monocaprylate)
Labrafil® M 1944 CS (Oleoyl macrogol-6 glycerides)
Lauroglycol® ¥CC (Propylene glyco! laurars)
Lauroglycol® 90 (Propylene glycol monolaurate)

Transcutol® P (Diethylene glycol monoethy! ether)

http://www.gattefosse.com/pharma/main_microemu.htm

Page 1 of ]
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Lauroglycol® 90 Page 1 of |

Lauroglycol® 90
Solubilizing ageni for liguid and capsule formulations

» Chemical description :

Propylene glycol monolaurate, containing 90% monoesters.

o Physical characteristics :

Appearance : oily liquid
Odour : faint
HLB value : §

| o Applications :

Since Lauroglycol® 90 is a monoester of C12 fatty acids, it is a good solubilizer of poorly-soluble drugs, used in liquid

or capsule formulations.
It is also a cosurfactant in microemulsion formulations and a penetration enhancer often used in transdermal

formulations.

o Regulatory status :

| . Lauroglycol® 90 has a worldwide food additive status.

USA : 21 CFR § 172.856 "Propylene glycol mono-and diesters of fats and fatry acids”

Europe : E 477
Japan : Japanese Standards of Food Additives "Propylene glycol esters of fatty acids”

US Drug Master File n°7818

BACK TOP
(L e
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#, Interim Market Authorization
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GOVERNMENT NOTICES

DEPARTMENT OF HEALTH
FOOD AND DRUGS ACT
Food and Drug Regulations - Amendments

Interim Marketing Authorization

Provision currently exists in Table 1V to section B. 16.100 of the Food and
Drug Regulations for the use of propylene glycol monostearate and sorbitan
tristearate as emulsifiers in a wide variety of focds. Health Canada has
received a submission to permit the use of propylene glycol monostearate in
ice cream mix at a maximum leve! of use of 0.35 percent and of sorbitan
tristearate in ice cream mix and unstandardized ice cream desserts at a
maximum level of use of 0.035 percent. Evaluation of available data
supports the safety and effectiveness of these new uses of these
substances.

The new uses of propylene glycol monostearate and sorbitan tristearate will
benefit the consumer through a greater availability of quality ice cream
products. It will also benefit the industry by facilitating their production.

Therefore, it is the intention of Health Canada to recommend that the Food
and Drug Regulations be amended to permit the use of propylene glycol
monostearate in ice cream mix at a maximum level of use of 0.35 percent
and of sarbitan tristearate in ice cream mix and unstandardized ice cream
desserts at a maximum level of use of 0.035 percent.

As 2 means to improve the responsiveness of the regulatory system, an
Interim Marketing Authorization (IMA) is being issued to permit the
immediate use of propylene giycol monostearate and sorbitan tristearate, as
indicated above, while the reguiatory process is undertaken to formally
amend the Regulations.

Date: December 21, 2001

DIANE GORMAN

Assistant Deputy Minister

Health Products and Food Branch

For more information, please contact: Gary_Trivett@hc-sc.gc.ca

http://www.hc-sc.gc.ca/food-aliment/friia-raaii/food_drugs-aliments_drogues/ima-amp/e_1316.htm!

Page 1 of 2
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Biochemstry

The vertebrate alcohol dehydrogenase system: Variable class I1
type form elucidates separate stages of enzymogenesis
(class 1 aicohol dehydrogenase/ostrich enz)lrme/ variable protein/protein femity)

LARS HIELMQVIST, MATS ESTONIUS, AND HANS JORNVALL

Department of Medical Biochomistry and Bliophysics, Karolinsks Institutet, 5-171 77 Stockholm, Sweden

Communicated by Russell F. Doolittle, University of California at San Diego, La Jolla, CA, Augst 3, 1995

ABSTRACT A mixed-class alcohol dehydrogenase has
been characterized from avian liver. Its functional properties
resemble the classical class ] type enzyme in livers of humans
and animals by exhibiting low K., and £, values with alcohols
(Km = 0.7 mM with ethanol) and low K, values with 4-meth-
yipyrazole (4 pM). These values are markedly different from
corresponding parameters of class I and Il enzymes. In
contrast, the primary structure of this avian liver alcohol
dehydrogenase reveals an overall relationship closer to class
II and to some extent class ITI (69 and 65% residue Identities,
respectively) than to class I or the other classes of the hyman
alcohol dehydrogenases (52—61%), the presence of an Inser-
tion (four pesitions In 8 segment clase to position 120) as in
class I1 but in no other class of the human enzymes, and the
presence of several active site residues considered typical of
the class Il enzyme. Hence, the avian enzyme has mixed-class
properties, being fonctionaily similar to class’ I, yet struciur-
alty simiar to class I, with which it alsc clusters in phylo-
genetic trees of characterized vertebrate alcohol debydroge-
nases. Comparisons reveal that the class I enzyme is ~25%
more variable than the “variable” class I enzyme, which Itself
is more variable than the “constant” class III enzyme. The
overall extreme variability, the actlvity unexpectéd for a class
H enzyme, and the unusual chromatographic behavior may
explaln why the class I enzyme has previously.not been found
outside mammals. The propertles deflne a consistent pattern
with apparently repeated generation of novel enzyme activities
after separate gene duplications.

Known alcohol dehydrogenase complexity has increased rap-
idly during the last few years. The zinc-containing liver enzyme
first characterized is now recognized to form part of a system
of separate forms or classes (1), with different activities and
corresponding gene multiplicity in humans and most verte-
brates (2). Presently, at least six classes have been described,
of which five have been structurally characterized from human
origin.(cf. ref. 3). Properties and relationships have been best
established for three classes (4, 5), the classical liver enzyme
with considerable ethanol activity (class I), the ubiquitous class
11 enzyme with a major glutathione-dependent formaldehyde
dehydrogenase activity (6), and the stomach-expressed class
IV enzyme with the highest cthanol activity (7). In molecular
terms, these classes have ~60% residuc identity. Between
specles, class I structures are fairly variable, class III is more
constant, and class [V is intermediate (4, 5). Class III appears
to be the ancestral type, present in prokaryotes (8) and
invertebrates {4). An evolutionary tree based on a series of
gene duplications starts to be discernible (9), Tentatively, the
class ITI/T duplication, with the subsequent emergence of class
I activity, has been traced to early vertebrate times. This dating
has been deduced from estimates of molecular changes (10),
the apparent absence of class I in lower life forms (4), and the

The publication costs of this article were defrayed in part by page charge
paymeat. This article must therefore be hereby marked “advertisement” in
accordance with 18 U.S.C. $1734 solely to indicate this fact,

presence of an enzyme in bony fish that still exhibits mixed
properties, structurally closest to class III but functionally of
class I rype, presumably refiecting the original enzymogenesis
(11).

'Izhis emerging knowledge reveals many details that need to
be-established. One of particular interest is the late origin of
the vertebrate enzyme multiplicity, which is noteworthy since
enzyme multiplicity is present aiso in forms of much earlier
origin, such as yeasts and plants. This-suggests the possibility
of functional convergence.in scparate lines, with repeated
emergence of ethanol activity (2). Unresolved questions also
occur for the other human and mammalian enzyme classes,
classes I1, V, and VI, of which littie is:known. They have not
been defined or even detected in submammalian forms, al-
though considerable structural divergence between the forms
is seen in humans, and ecvolutionary trees suggest distant
origins (9). -

During recent screening of nonmeammelisn sources, we
detected another alcohol delrydrogenase form® in ostrich liver.
The present analysis reveals-it to be. structurally of class IT
derivation vs. the human enzymes, while functionally it is of
clags T activity type. It evidently represents an ancestral
duplication other than the class ITI/1 duplication previously
traced ip bony fish (11). Fuyrthermore, it suggests a distinct
pattern with which also the class II enzyme is consistent in a
system that eventually will define the original functions of the
alcotiol dehydrogenase classes.

MATERIALS AND METHODS

Protein Purification. Alcohol dehydrogenase from ostrich
liver, obtained from Ko!marden Zoological Park, Sweden, was
purified by ion-exchange chromatography on DEAE-
Sepharose, affinity chromatography on AMP-Sepharose, and
exclusion chromatography on Sephadex G-100, essentially as
described for the class [ enzyme from this source (12). The
ethano{ class I.alcohol dehydrogenase of this liver binds to
DEAE-Sepharose (12), but, unexpectedly, we found that much
cthanol dehydrogenase activity did not bind. We therefore
applied the flow-through fraction to AMP-Sepharose for
purification.. After elution of the class. III activity with a
gradient of 0-0.5 mM NAD* in TrisHQ (pH 8.0), we
continued ‘with a second gradient to 10 mM NAD*. To
increase yields, the column was then eluted with a gradient of
0-2 M K in the same buffer. The fraction obtained was
desalted by exclusion chromatography and submitted to enzy-
matic.and structural characterization.

Enzymatic Characterization. Activities were tested (6, 13)
with ethanol, pentanol, octanol, cyclobexanol, and formalde-
hyde/glutathione by monitoring NAD* reduction spectro-
photometrically ‘at 340 am. Ky and ke values and the X,
for 4-methylpyrazole were determined at pH 10.0 in 0.1 M
glycine-NaOH buffer (13). Constants were calculated with

*The scquence reported in this paper has becen deposited in the
SwissProt data basc (accession no. P80468).
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the program ENZYME (14), and k. values are given per
subunit. _

Structural Analysis. The protein was carboxymethylated by
reduction with dithiothreitol and treatment with iodo-
{}4Clacetate (12). It was then cleaved in separate batches with
Lys-specific, Glu-specific, or Asp-specific proteases, with chy-
motrypsin, or with CNBr, and the resulting peptide digests
were fractionated by reverse-phase HPLC (12). Amino acid
compositions were determined with a Pharmacia LKB Alpha
Plus analyzer after acid hydrolysis with 6 M HCI/0:5% phenol
for 24 h at 110°C in evacuated tubes. Amino acid sequences. of
peptides were determined in Applied Bnosyatems model 477A
and MilliGen Prosequencers 6600 and 6625 instruments with
on-line analyzers. The N-terminal amino acid sequence and
biocking group were determined by mass spectrometry (15).

The primary structure obtained was corrglated with the
three~-dimensional model deduced for human ¢lass II alcohol
dehydrogenase (16). Sequence relationships were expressed
quantitatively in terms of a phylogenetic tree constructed with
the program CLUSTAL W (17).

RESULTS

Protein Purification and Enzymatic Properties. Alcohol
dehydrogenase purification from liver usnally invoives a
DEAE ion-exchange chromatography step, an affinity step,
and an exclusion chromatography step (4, 10, 12, 18). By using
this protocol to purify alcohol dehydrogenases from ostrich
liver, we noticed that recovery of total alcohol dehydrogenase
activity was low at the-intermediate AMP-Sepherose step
{37%) after completion of the gradient of NAD™ from 0-10
mM [m 50 mM Tns -HC! (pH 8 0)]. We therefore continued
elution with a salt gradient, 0-2 M KCl, in the same buffer.
This produced a second fraction of alcoho! dehydragenase that
was eluted at about | M KCl and increased the total activity
recovered to acceptable levels (68%). This second fraction was
desalted by the usual exclusion chromatography step and
characterized.

In enzymatic screenings, this alcohol dehydrogenase be-
haved as a class I enzyme, demonstrating considerable activity
to ordinary alcohols, including ethanol. The presence of two
other alcohol dehydrogenases during purification was also
confirmed. The class III alcohol dehydrogenase previously not
reported from this species but expected to be present from its
occurrence in other vertebrates (2, 6, 11) was detectable by its
glutathione-dependent formaldehyde dehydrogenase activity.
The class III enzyme was present in the same fraction as the
prcscm enzyme during the first purification step but was
separated from it by earlier elution from AMP-Sepharose.
Similarly, the class I enzyme, known by structural and enzy-
matic properties (12), had separated during the first purifica-
tion step by absorbing to DEAE. Ky, and kg values for the
present enzyme with most alcohols were low. The ones with
ethanol and the K; value with the class-distinguishing inhibitor
4-methylpyrazole were in the range of those of the human class
I enzymes (Table 1). Values with ethanol and 4-methylpyra-
zole, the substrate and inhibitor often used to distinguish the
properties of the classes (7, 13, 16, 19), are considerably higher
for the characterized class IT form (from humans) and very
much higher for all class Il forms known. (Table 1).

In conclusion, the purification and enzymatic characteriza-
tion suggest the presence of a third type of alcohol dehydro-
genase in ostrich liver, in addition to the established class I and
III types of mammals and birds. Its uncxpected behavior
during purification, requiring high salt for elution in the
affinity step, may cxplain why it has not been previously
observed.

Structural Characterizatlon and Relationships. The
present alcohol dehydrogenase was homogeneous after the
final exclusion chromatography step, as judged by SDS/PAGE

Proc. Natl. Acad. Sci. USA 92 (1995) 10905

Table 1. Enzymatic properties of the present enzyme form,
compared with those of the characterized human enzymes

Ostrich Human
Compound )] 181 In I m Iv
Substrate
Etharnol 0.71 1.2 1.1 120 NS 1
36 35 140 470 590
Pentanol 0025 015 016 009 22 008
2 38 370 480 240 560
Octanol 0.003 0013 0010 0007 12 001
16 25 160 500 220 460
Cyclohexanol 34 145 0.042 210 NS 140
13 14 130 35 310
Inhibitor
4-Methylpyrazole 4.0 €2 (B 400 >>50,000 10

Km values (mM) are the upper value in each pair and ke values
{min~1) are the lower value for aliphatic alcohols and cyclohexanol
measured at pH.10. NS, nonsaturable, X, vaipes (uM) for the class [
inhibitor 4-methylpyrazole in the presence of cthanol as substraie are
shown. Values for the ostrich class I were determined herein;
remaining velues are from the literawre (7, 13, 16, 19).

and subsequent protein staining, showing an apparent 40-kDa
band, similar to that of other vertebrate aicohol dehydroge-
nases. The protein was [“C]carboxymcthylatcd and subjected
to five types of cleavage in separate batches to generate
peptides for structural analysis. The fractions obtained pro-
duced overlapping peptides covering all regions of the mole-
cule, yielding a -continuous-aminc acid sequence of 379 resi-
dues (Fig. 1). The N terminus is blocked by an acetyl group as
in 2ll other characterized vertebrate alcohol dehydrogenases
and was established by mass spectrometry of an N-terminal
peptide (15). The C terminus was established as Phe-379 by
identical cnds of peptides from three digests (Fig. 1) with
different cleavage spccxﬁcuy (Lys-specific protease, Asp-
S}J&Chu.. prtCaS\., and CNB"‘

The structure xmmcdxale]y revealed features distinct from
those of class I, in contrast to its class I enzymatic properties.
Thus, the enzyme is 5 residues longer than the class I form, and
alignment of sequences (also shown in Fig. 1) reveals that these
residues correspond to insertions in the class I enzyme se-
quence, one close to position 60 and four in a segment close
to position 120. All these positions of internal differences
coincide with those known for the human ciass II enzyme.
Overall residue identities also relate the form to the structure
of class II, with an identity toward the human enzyme of 69%.
Lower values were. obtained toward all other alcohol dehy-
drogenase classes [61% for human class I vy, 65% for human
class I1], 58% for buman class IV, 58% for human class V,
and 52% for deer-mouse class VI enzymes (20)]. In addition,
several residue positions characteristic of class distinctions are
related to those of the human class I type enzyme. Residues
at class I positions 57 and 93 [of importance in class IIT
distinctions (19)], residues at class I positions 110, 309, and 318,
and the residues at class II positions 115 and 128 are as in the
human class II enzyme and distinguish it from the class 1
enzyme (Fig. 1). Furthermore, the structure clusters with the
human -and rat class I structures in a phylogenctic tree
constructed with the program crusTaL w (17) (Fig. 2) and
values from bootstrap analysis (22) are statistically significant.
In separate phylogenetic trees constructed for the N-terminat
and C-terminal 'halves of the structures, the structure also
clusters with the class 11 enzymes.

The structure determined and the alignments with known
forms of the enzyme establish the present enzyme as an
alcohol dehydrogenase that is related to the class II form,
reported in humans (26) and also in rats (21). Overali size,
insertions, residue identities, and actnal residue types show
class I relationships, although the residue types also show some
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Fia. 1. Primary structure of the class IT type alcohol dchydrogcnasc from avian liver. The 379-residue protcm chain determined is represented
by the continuous sequence designated Ostrich I1. For comparison, residuc deviations at eqmvnlcnt positions in the human class I-II] enzymes arc
indicated. Emply posmons, residue identities with the ostrich 11 structure; dasties, gaps. Residues m boldface type and underlined are functional
residues further ouifined in Table 2. Astcrisks show acyiated N termini. Thin iincs beiow the scquences show ail peptides now analyzed (dashed
perts indicating tentative identification in indlvidual sequencer degradations). Thick lines indicate three segments variable within class I (4) and
herein ahown to be variable also within class II. Numbers above the scquences give residue positions in the enzyme, and nurobers in parcanthescs
give those of the class I enzymes (human and horse) for reference. The two numbcnng systems deviate from position 60 and still morc from position

115, because of the extra resides in class II {16) vs. class I,

class I characteristice compatible with the enzymatic activity,
1t may be concluded that the present enzyme constitutes a
form with mixed properties, enzymatically related to class I

and structuralily related to class II.

DISCUSSION

Active.Site Structure—Function Relationships, Computer
graphics model building has established (16) that the class II

Drosophila TI1

FiG. 2. Phylogenetic tree, relating the present enzyme to class IT and
the known vertebrate alcohol dehydrogenase classes 10 cach other.
Sequence data were from data banks except for the rat'1l (21) and the
present (Fig. 1) structures. In the case of ciasses [ and 11, additienal forms
are known but not included since they are related to those shown and do
not influence overall patterns. Paracoccur alcohol dehydrogenase was
used as the outgroup structure. Numbers indicate resuits from bootstrap
analysis {1000 bootstrap replicares (22)].

buman enzyme is compatible with an overall fold clasely
related to that of the crystallographically determined class I
conformations (23, 24). Subsequently, an even more distantly
related enzyme (the major cod liver alcohol dehydrogenase
with 45% residue differences) has also been established by
modeling (18) and actual x-ray crystallography (S. Ramas-
wamy, M. El-Ahmad, O. Danielsson, H.J., and H. EXlund,
unpublished data) to be compatible with the same overall fold.
Hence, the identity level andciass 11 relationship in the present
case make it meaningful to correlate functional residues of the
enzyme with those of other aicohel dehydrogenases based on
the positional assignments. Alignment of 11 substrate-
interacting and 5 coenzyme-interacting -critical positions (Ta-
ble 2) reveals both conservation and divergence, in agreement
with the enzymatically and structurally mixed properties. In
pamcular coenzyme-interacting residues are largely con-
served in relation to those of class I, as they are in alcohol
dehydrogenases in general, but some differencess exist, all seen
before in other alcohol dehydrogenases. Differences are larger
with the substrate- bxndmg site; relationships are closest to those
of the class 11 enzyme (Table 2}, corroborating the overall
structural assignment. However, positions 116, 141, and 306
have residues differing from'those of the human class II form.
Urexpectedly, however, two -of these residues, although dif-
ferent, are not of class I type, suggesting that enzymatic
properties in the present enzyme are defined not only by
known interactions in the substrate pockets but also by addi-
tional interactions: that probably include those at the coen-
zyme-binding site, which is simflar to that of the class ] enzyme
(Table 2).

Enzyme Evolution and Emergence of Novel Forms, The
present structure can be incorporated into a phylogenetic tree
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Table 2. Important residues at substrate and cocnzyme-binding pockets as determined for the class I alcoho! dehydrogenases
crystallographiczlly amalyzed (23, 24), the human class II and Il enzymes modeled (16), and the present enzyme

Substrate-binding -cleft

Inner Middle Outer Coenzyme-binding site
Source 48 93 140 141 57 116 294 318 110 306 309 47 48 51 269 2n
Ostrich I Thr Tyr Phe Met Phe Ye  Val Phe Leu Met Ile Arg Thr His Ile Asn
Human (8 Thr Ehe Phe Leu Leu Len Val Yal Tyr Met L&u Arg Thr His Ile Arg
Human [y Ser Phe  Phe Yal Len  Lew  Val 1e Tyr Met Len Arg Ser His Iie Arg
Human II Thr Tyr Phe Phe Phe leu Val Phe Leu Glu lle His Thr Ser Al Gly
Human LI Thr Tyr Tux Met Asp  Ydl  Val Ala Leuw Bhe Yol His Thr Tyr Ile Asn

Replacements at the various amino acid positions indicated relative to the present enzyme are undertined, and positional numbers refer to class
1. Additional positions in coenzyme interactions but conserved between the human classes (16) are not Usted. Inner, middie, and outer refer to

the relative positions in the substrate-binding cleft.

relating the characterized six classes of the enzyme (Fig. 2).
Importantly, the present form clusters with class 11, reflecting
the separate duplicatory origins of class I (11) and I (this
work). Exact branching is still premature for final judgement
since few structures are known, but separate groupings of the
classes are apparent, distinguishing the class concept. The
duplication giving rise to class IT was previously enigmatic,
since no class II structure had been established outside mam-
mals. We now see that such structures occur, compatible with
early duplication 2nd with the overall pattern of the evalution
of the enzyme systcm.

The analysis reveals that the structural divergence within
class 11 is extensive, even more extensive than that for the class
I protein, previously concluded to be the “variable” type of the
classes then characterized (4). Thus, all the classes apparently
have quite distinct evolutionary patterns. Class 111 is “con-
stant,” differing very little between scparate mammalian lines;
class I is “variable,” differing ~3-fold more; and class IV is
intermediate [the human/rat variants differing by 6%, 18%
(25), and 13% (5), respectively]. We see that class II is
particularly variable, being 25% more variable than class I for
the human/osirich forms. In total, therefore, the speed of
cvolutionary change is now seen to vary up to 4-fold between
the relatively constant class IXI enzyme of ancient origin (4)
and the class II enzyme of later emergence. Apart from
distinguishing the separate classes, this shows & system of
highly different rates of evolutionary change although all folds
and enzyme activities are related.

Within the subunits, separate patterns of class-distinguish-
ing segment variability have been observed (4). In particular,
three functional segments of variability distinguish class I from
class I1! in 2 manmer atypical of species differences in general.
Checking all regions in class II, we find that the atypical pattern
of class I also applies to-class IL The three regions outlined in
class T (4) are variable also in class II (V1-V3, Fig. 1). In
particular, V1 and V3 are highly variable. within class I¥, with
only a few residues conserved between the species variants
(Fig. 1). The variable segments set up a pattern of extensive
exchanges at-the eenter of the dimer (Fig. 3), involving both
subunit interactions and the entrance to the active site. Hence,
it may be concluded that the patterns constitute general
phenomena, distinguishing evolving enzymes from constant
ones by an atypical vs. a typical pattern, affecting functional
and nonfunctional segments, respectively. It appears signifi-
cant that the overall most variable class 11 enzyme also is the
alcohol debydrogenase with the largest variation at the active
site (V1) and the dimer interaction area (V3) (Fig. 3).

The finding of an alcohol dehydrogenase with mixed-class
properties is of interest. Previously, this has been encountered
in the major cod liver enzyme, where it was interpreted to
reflect enzymogenesis of class T properties from the class II1
ancestral form (11). We now:see that mixed-class properties
also relate 1o class II. The present enzyme has functional
properties of class 1, overall structural properties of class II,
and root relationships with class ITI. Although branchings are
thus far based on few known structures, and additional classes

F16. 3. Structural assignment of resfdue replacements in variabie segments of the alcohol dehydrogenase dimer. The dimer symmetry axis is
perpendicular to the paper and passes through the cross at the center. Solid circles, C, positions of repiacements within class [1 between the human
and ostrich enzymes in three variable segments, V1-V3; bars between C, positions, replacements corresponding to gaps in class I; open circles,
posttions of the zinc atoms. These segments, outlined io Fig, 1 and defined in ref. 4, show the dense representation of replacements along
subunit-interacting scgmonts in the dimer and part of the entrance to the active site. The conformation shown is that of the crystallographically
dez;_rmincd human class I alcohol dehydrogenase (24), obtained from the Brookhaven Protein Data Bank, and acrual replacements arc as given
in Fig. 1.
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or mixed forms may still be encountered altering details
regarding gene numbers, duplicatory orders, or class assign-
ments, the delineation of the alcohol dehydrogenase system
illustrates successive duplications and subseguent evolution of
novel enzyme activities. The enzyme activities emerge with
changes affecting the active site, even when the general
relationships still reflect the ancestral origin from another
class.

The mixed-class forms constitute a nomenclature problem.
Previously the enzyme with mixed-class properties in cod liver
was called class I from its functional assignment, because no
other class I enzyme was detected in that species. The present
mixed-class enzyme is intuitively regarded as class II from its
structural properties because another class 1 enzyme is already
known in this species (12). Although clarifying the distinctions,
this alternative naming of enzymes after function or structure
is inconsisient, but reconsideration may best be postponed
until further forms, origins, and properties have been estab-
lished.

Finally, the assignment of each class into separate groups of
distinct evolutionary patterns is concluded to reflect corre-
spondingly distinct metabolic roles. Class III ig the most
constant form of distant ancestral origin and is invoived in cefl
defense and detoxication (see refs. 2 and 6). The form charac-
terized herein reveals extensive differences in class variability
yet shows a constant pattern in each class, once established.
These class patierns 'and functional differences will be useful
in defining the metabolic role(s) of all forms, including of the
human alcobol dehydrogenase complex with its still further
isozyme gene multiplicity.

We are grateful to Chicf Veterinarizn Bengt Réken, Kelmirden
Zoological Park Sweden, for supplying the oatrich liver. This work was
supported by grants from the Swedish Medical Rescarch Council
(Project 13X-3532) and Peptech (Australia) Ltd.
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Purpose. To measure the effect of 2 combination of exclpients from
a sllicone based pressure sensitive adhesive (PSA) on drug transpert
across skit.

Methods. Partitioning of propylenc glycol monolaurate (PQ-ML)
from silicone PSA and a solution formulation into the stratum cor-
neum (SC) was measured using radiolabeled PG-ML. Transport of &
model drug, astradiol, as well as PG-ML across skin were measured
in vitro using heat separated epidermis from human cadaver skin.
Rasulrs, The PG-ML partitioning into SC showed a saturation and
was independent of the formulation, The local diclectric of the Upid
bilayers of the 8C showed an increase as a result of PG-ML uptake,
2y determined by the decreese in fluorescerice Jifetime of a lipophilic
probe incorporated into the SC. However, there was no alteration of
lipld packing in SC.

Conclusions. The FG-ML and estradio] wansport showed a goad
correlation over 3 days, suggesting that the two specles ere co-
transported across the epidermis.

KEY WORDS: transdermal drug delivery: pressure sensitive edhe-
sive: transport enbancement; fluorescence spectroscopy; estradiol.

INTRODUCTION

Transdermal drug delivery has become an attractive al-
ternative in controlled drug delivery (1). The stratum cor-
neum (SC) of the epidermis provides the major bartier to
percutancous penetration of drugs (2,3). This diffusional bar-
rier is often overcame with the aid of excipients in the trans-
dermal formulations (4,5). These excipients are thought to
act as solubilizers, fluidizers, plasticizers or vehicles, The
excipient could increase the solubllity of the drug in the ad-
hesive, thereby increasing the concentration in the delivery
system in situations where the drug is present in a powdered
form in the adhesive. It could parmition into the skin and
perturb the highly organized lipid bilayers of the SC, increas-
ing the permeability of the skin (4). The excipient could act
as a plasticizer in the adhesive, increasing the diffusion of
the drug in the adhegive. It could also act as a solvent or as
a vehicle, facilitaling the transport of the drug across skin.
Excipients are used indjvidually or in combination in trans-
dermal systems to pravide any one or a combination of the
abave effects resulting in an enhanced delivery of drugs
across skin (4,6).
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Report

One of the first steps in the development of a transder-
mal drug delivery system is to perform a formulation feasi-
bility and optimization study from a solution formulation
vefore e¢xploring a suitable pressure sensitive adhesive (PSA)
platform. Quite often, the transdermal flux of the drug ob-
served from 2 PSA matrix formulation is less than from a
solution formulation. The literature is replete with reports
from solution formulations on enhanger effects (4-6). How-
ever, there are only few studies reported from solid matrix
formulations (7).

In the present investigation. we have measured the up-
take of an excipient, propylene glycol monolaurate, into skin
and its transport across skin from & silicone based PSA and
2 liquid formulation. Propylene glycol monolaurate, a fatty
acid ester, is used to enhance the wansport of drugs from
transdermal systems (8,9). The transport of 2 model drug,
estradiol, was measured 1o determine {f there was any cor-
relation between the transport of drug and excipient from a
given formulation, The dbjective of the present study is to
understand the effect of e combination of excipicnts from a
gillcone based PSA on skin, Buildirg on our zarier work
(10), we have used & frequency-domain fluorescence spec-
troscopic techunique to determine the effect of these excipi-
ents an the lipid order of the SC.

MATERIALS AND METHODS

A mixture (PGML) of propylens glycol moneclaurats
(PG-ML, 52,9% by weight), propylene giycol dilaurate (PG-
DL, 32.7%), methyl laurate (ML, 9.2%), and propylene gly-
col (PG, 5.29) obrained from Gattefosse (France) was used
without further purification. The composition of this mixture
was determined by gas chromatography using a HP-5850 gas
chromatograph with a Restek RTX-35 caplllary column and
a FID detector. Radiolabeled PG-ML was synthesized using
PG and 1-'*C auric acid (American Radiolabeled Chemicals,
Inc.. St. Louis, Missouri), One mCi (3.66 mg) of *C lauric
acid was added to a mixture of 2 mg of unlebelad lauric acid
and 5.36 mg of PG and the resultlng reaction mixcurz of
lauric acid and PG (1:2.5, mole ratio) in hexane was mixed
with 0.3M Boron Triflzoride (BE,) ethyl etherate catalyst in
disthyl ether and the reaction mixture was maintained at
70°C for 6h under nitrogen. The excess catalyst was removed
by drying under & stream of nitragen and the “C PG-ML was
isolated from the raaction mixture by preparative thin layer
chromatography. The reaction mixture was dissolved in
chloroform, applied on a 1 mm thick silica gel piate (Alltech
Asgociates), and eluted in hexane:ethyl ether:acetic acld (69:
30:1, by volume)}. Commercial PGML mixture was used as
the standard to identify the different bands., The PG-DL
efuted the furthest on the plate, followed by lauric acid and
PG-ML eluted about one-third the distance from the origin.
The “C PG-ML fraction from this plate wes purified on 2
second plate using B polar solvent system (595 methanol in
chioroform), In this solvent system, the **C PG-ML moved
one-helf the distance from the origin, while the lauric acid
{which was a cross-contamination from the first fraction)
was reteined close to the origin. The {insal yield of PG-ML
vras 0.73 mg or — 10%.

Two different donor formulations were used in the up-
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iake and transport study. Neat PGML. liquid spiked with
4pCi of “C PG-ML was used as a solution formulation. A
silicone PSA formulstion was made by adding a known
amount of PGML to a silicone solution in Freon (non end
capped, 58% solids from Dow Corning) to a final composi-
don of 14% by dry weight. The solution was spiked with
2uCi of *C PG-ML. The liquid adhesive was stirred for 2h
befare casting the film at a thickness of 5 mil. A polyester
film was used as the backing and as the release liner for the
patches, The specific activity of '*C PG-ML jn the final for-
mulations were 25.5 uCl/g of PG-ML in the neat PGML
lLiquid and 24.9 u.Ci/g of PG-ML in the silicone formulation.

Skin uptake and transport studies were performed using
Franz cells across a diffusional area of 0.785 cm®. The es-
tradiol transport studies were done using multiple pieces of
skin from differeat donors, while the rest of the experiments
were done using three pieces of skin from the same donor.
The patches with the backing material were applied on to
picces of heat separated human epidermis obtained from hu-
man cadaver skin, and the receiver fluid was enalyzed for
4C PG-ML by liguid scintillation counting, at intervals of
24h for 3 deys. The amount of "“C PG-ML left in the patch
and in epidermis were also analyzed at each time point. After
the flux studies, the epidermis was removed from the diffu-
siop cell, and the adhesive was peeled away. The patches and
the backing were extracted in methanol:methylene chlorids
(1:1, by volume) overnight and analyzed for !“C PG-ML.. The
epidermis was digested in 1 ml of Solvable (0.5M sodium
hvdroxide, NEN Research Products) overnight and then
counted. In one of the time points, i.e., the third day sample,
the SC was separared from viable epidermis by trypsin di-
gesdon. The epidermis was placed dermal side down on a
filter paper soaked in 19 trypsin for 4 to 6h st room temper-
atore and then at 4°C overnight. The partially digeated tissne
was agitated in a fresh 0.5% trypsin soludon for lh resuiting
in & translucent sheet of SC, which was rinsed in distilled
water, digested in Solvable and counted for PG-ML. The
trypsin digests along with the filter paper were counted for
PG-ML in the viable layers. Day 3 samples were analyzed
for *C PG-ML in the SC as representative samples. In the
samples where nest PGMIL was the donor, the epidermis was
rinsed three times in 3 ml portions of unlabeled PGML to
remove any PG-ML from the epidermis surface before di-
gesting In Solvable. In a separate experiment, SC was sep-

‘arated from pleces of epidermis by trypsin digestion as de-

scribed above. The SC piecss of known area were then equil-
ibrated with PGML liquid mixture in 2 scintillation vial. The
PGML. mixtures was spiked with *C PG-ML to a specific
activity of 15 pCi/g of PG-ML. After 72h equilibration, the
pleces of SC were rinsed three times in unlabeled PGML to
remove any *C PG-ML from the surface, and the tigsne was
treated with trypsin identical to the method described above.
After rinsing in distilled water, the SC pieces were:digested
in Solvahle and analyzed for “C PG-ML.. The trypsin frac-
tions along with the filter paper and the water ringses were
pooled and counted for **C PG-ML as a check for the
amount of PG-ML that could have leached out during the
different experimental steps. In the estradiol transport ex-
periments, the drig was present at 5% by weight in the sil-
icone PSA formmtlation and was present as a8 saturated soju-
tion in the PGML liquid formulation. The estradiol in the
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receiver fluid wea analyzed by reverse-phase HPLC using a
C-18 column.

For fluorescence experiments, the epidermis was
treated similar to the transport studies, but the donor formu-
lation did not contain any radiolabeled PG-ML or estradiol.
The epidermis was equilibrated for (8h in 2 side-by-side dif-
fusion cell, with & donor solution of & fluorescent probe,
1,6-diphenyl-1,3,5-hexatriene (DPH) in water. The aqueous
solution of DPH was prepared by adding 5pi of 2mM DPH
solution in ethanol to 1.5 m! of water comresponding to a final
concentration of 6.7uM. After pretreatment with DPH, the
cpidermis was treated with the PGML liquid and the silicone
PSA formulatiops separately, as described above in the up-
take studies. At the end of the treatment period (24h o 72h),
the epidermis was removed from the diffusion cell, mounted
on an aluminum block and placed in the sample bolder for
spectral acquisition, The samples in which the epidermis was
treated with the silicone-based formutations, the spectral ac-
quisition was performed with the adhestve on the epidermis.
All flucrescence measurements were performed using an
SLM-Aminco MHF 4850 spectrofluorimeter. Fluorescence
lifetimes and anisotropy were measured using the phase
modulated 325 nm line of a HeCd laser as described else-
where (10 - 12).

RESULTS

Skin Uptoke Data. The uptake of PG-ML into epider-
mis showed tissue saturation after day 2 from the silicone but
not from the PGML donor, as seen in Fig 1. The distribution
of PG-ML between the SC and the vigble layers of epidermis
is shown in Table 1. The amount of PG-ML per em? of SC
was comparable from both the silicone and the PGMIL. for-
mulations, suggesting tissue satnration. The amount of PG-
ML per unit area of the viable layers of the epidermis was
three-fold higher from the PGML formulation compared to
the silicone. The amount of *C PG-ML lost fiom the SC
during trypsin treatment and water rinses was 11.5 & 2.1% of
the total **C PG-ML. in the SC, which is within the standard
deviation of the SC-uptake data shown in Table I. The data in
Tabie I are not corrected for this PG-ML loss.

Transport Data. The traasport data for PG-ML across
epidermis {s shown in Fig 2. The amount of PG-ML, trans-
ported across epidermis graduafly increased with time up to
3 days from both silicone end PGML liguid formuletions.
The amount of PG-ML trensported across-epidermis from
the POML mixture was six-fold higher than that from the
silicone PSA formulation. Estradiol trensport across epider-
mis from these two formulafions is shown in Fig 3. The
estradiol trenspart from the PGML fiquid formulation wes
about 15 times that from the silicore PSA formulation. The
drug transport across the epidermis from these two formu-
Intions showed a good correlation with the PG-ML transport
over a period of 3 days, as seen in Fig 4.

Fluorescence Date. Table I shows changes in Hfetime
and limiting anisotropy for DPH in epidermis treated with
differant formulations. Tae lifetime decreased after 3 days of
exposure to PGML. from both formulations. The decrease in
lifetime was observed even after 24h exposure to PGML
from the neat liquid and was twice that from the PSA-treated
epidermis. The limiting anisotropy showed no decrease after
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Fig. 1. Amount of propylene glycol monolaurate partitioning into the epidermis from
sillcone PSA and PGML liquid formulation (a = 3).

treatment with the PGML liguid formulation. The limiting
enisotropy measurements in samples treated with the sli-
cone formulations did not yield any useful infarmation dus to
Interference from the overlying silicone adhesive. Spectral
data from an earlier scudy (10) using oleic acid-containing
formulation showed large drops in lifstime and limiting an-
isotropy &nd are included in Teble I for comparison.

DISCUSSION

We concentrated on following the fate of the major com-
ponent, viz, PG-ML, as representative of the behavior of the
PGML mixture. Among the different components, PG Is po-
lar while the other components are lipophilic, However, PG
constitutes only 9% of the mixture, which translates into
1.25% in the silicone formulation containing 14% of PGML.
Comparatively, PG-ML constitutes 53% of the PGML mix-
ture and represents 7.4% of the PSA system. PG i5 known 1o
act as a cosalvent, showing & synergy with other penetration
enhencers in terms of flux anhancement (4,8,13). This syn-
ergy is observed only at very high PG concentrations, when
the PG is used as the vehicle or solvent (4,8). Therefore, PG
transport may not be rejevant to drug transport st low con-
centrations of PG as in che present formulations. Thus, PG-
ML is & useful representative molecule to monitor the fate of
mixture of Hpophilic excipients in the PSA matrix. PG-ML is
freely miscible in PGML mixture, while the -14% PGML-
containing silicone did not show any signs of phase separa-

Table I. Distributlon of PG-ML in the spidarmis

Stratum Viable Stratum

corosum epidermis corneum

Formulation (pi/em?) (@/cm?) Ratio? (% TowD)
Silicone 9.12 = 1.02 7.58 + 2.35 12,03  54.6 = 10.0
POML 7.81 £ 252 2235 £ 555 349 259= 19

¢ The ratlo of PG-ML In SC to viable epldermis was calculated after
normalizing for unit thickness of the different layers.

tion when examined by light microscopy. Thus, it is reason-
able to assume that the PG-ML was present below unit ac-
tivity in both formulations. However, there was much higher
amount of PG-ML. in the PGML liquid formulation, than in
the silicone. The PG-ML partitioning into spidermis at 72h
was higher from neat PGML mixture than from the PSA,
which could be explained in tecms of the larger driving force
resulting from a higher concentcation gradient and therefore
higher thermodynamic actvity of PG-ML in neat PGML as
compared to the silicone formulation.

The uptake of PG-ML by SC, the barrier layer of epi-
dermis, is more important in terms of flux enhancement thao
the uptake by epidermis, The saturation of SC suggests that
the effect of PG-ML on lipid bilayers of the SC should atso
be saturated. This was further confirmed by the biophysical
investigation of the effect of these two formulations on the

50
v Llqutd Farmulation
40 y = 1.27 o D.5G3x RAE o D BRI
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o 301
2
2 207
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y = 0270 « 0117 R*2 = 0687
10

0 T — T —

[~ 20 40 60 80
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Flg, 2. Transport of propylene glycal monofaurate acress human
epidermis from silicone PSaA (@) and PGML lquid (& ) formulations
o = 3),
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Fig. 3. Transport of estradiol across human epidermis from silicone
PSA (I0) and PGML lLiquid (¢) formulations (a = 12).

SC lipids. Changes in fluorescence lifetime of DPH is a mea-

sure of changes in the local dielectric of the medinm (10)..

Thus the decreese in fluorescence lifetime, shown in Table
11, indicated that the local dielectric in SC bilayers Increased
upon treatment with PGML and this effect was observed in
both formulations. The larger drop of about 2.3 nsec in life-
tirze in the epidermis treated with liguid PGML formulation,
as compared to about 1.1 nsec drop in the epidermis treated
with silicone formulation suggests that the dielectric of lipid
bilayers increased more with the application of solution for-
mulation. This could be due to increased transport of PG-
ML across SC as seen in Fig 2. This is purely speculative at
this point as we have not investigeted large number formu-
lations to generalize this observation. The reason for the
decrease in the lifetime in epidermis treated with the placebo
patch is not clear, although the occluded condition from such
treatment could increase hydration and therefore the dielec-
tric of the lipid bilayers. Nevertheless, the perturbation re-

400
© Liguid Formulation

400 - ye - 133 ¢+ 7.78x  RAL = 0.088
a

200 E
I
o
g " PBA
ﬂ 100 y» -0243 + 1.88x PAAZ = 0085

g T T T 1
o] 10 20 30 40 60
PG-ML (p.g/cm"')

Flg. 4. Corrclation of transport of propylene glycol monalaurate and
estradial aver 72h, from silicone PSA () and PGML liquid (@)
formulations.

07016301
1621

Table II. Fluorescence Parameters of DFH in Epldermis Treated
with Different Formulations

Equilibration At T
Formulation Time (h) +0.2 nseg *0.005
Water 24 0 0
Placebo silicone patch 72 -0.5 —
Silicane (14% PGML) 72 -1.1 —
Liquid PGML 24 -23 Q
59 OA in 40% cthanol 24 -22 ~Q.14

« Brom ref (10); Ar, r,, — changes in fluorescence Lfetime and lim-
iting anisotropy compared to the control formulation (water),

sulting from the partitloning of PG-ML into SC i8 clearly
evident from both the solution and the silicone formulations.

From a thermodynamic consideratian, if the SC uptake
of PG-ML rcached saturation, then the two phases, i.e. the
SC and the donar phase must be at the same, unit petivity at
cquilibrium. But PG-ML is freely miscibie in the PGML mix-
‘ture and makes up only 52.9% of the mixture and therefore
is not at unit activity, Thus the saturation of PG-ML uptake
that is observed in this study is due to a volume constraint of
the interceRular Lpid matrix of the SC and is not a thermo-
dynamic equilibrium. In other words, the PG-ML does not
reach its solubility limit in the lipid bllayers. This is further
supported by the calculated value of the Hildebrand solubil-
ity parameter (8) for PG-ML, which is around 9.06 H which
compares well with the estimated § of 9.7 H for SC (14).
Thus, the lipophilic PG-ML. would be expected to be freely
miscible with the nonpolar lipids of the SC. However, the
lipid bileyers accommodate only a small number of exoge-
nous molecules such as PG-ML in their packed configuration
in the tissue, as measured in this study.

The distribution ratio of PG-ML per unit arca per unit
thickness of the different [ayers is shown in Table I. The SC
consists of 10 to 15% by weight of lipids (15), while the viable
layers are predominantly aqueous. The SC is ebout 15 pm
thick while the viable epidermis is about 150 pm thick. Thus
it is oot surprising that the SC is able to accommodate more
PG-ML (which is fipophilic) per unit volume compared to the
viable epidermis. While the amount of PG-ML parttioning
into 8C is independent of the formuletion, the relative ratio
is dependent on the formulation. )

The pertitioning of PG-ML did not show any effect on
the anisotropy values, The limiting anisotropy is 2 measure
of the lipid packipg order in the SC and other bilayer mem-
branes (12,16). Thns the anisotropy data in Table II suggest
that the PG-ML does not perturb the epidermis lipid packing
to the same extent as the oleic acid. It is interesting to com-
pare the mole ratic of PG-ML to lipid iz SC to that of oleic
acid. Assuming the mass of SC 1o be Img/cm® (based oz the
average weight determined for pieces of porcine SC in our
laboratory), assuming an average molecular weight of 600 for
the SC lipids (17), and based on the average amount of PG-
ML partitioning into SC (Table I), we can calculate a mole
ratio of 1:51 (PG-ML:SC lLpid). The amount of oleic acid
partitioning into SC was shown to be 3:100 (cleic acid:SC
lipid) in an earlier study (10), Although the amount of PG-
ML uptake is sigpificant and is about 67% of the oleic acid
uptake, the perturbation in terms of lipid packing in the SC
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bilayers is almest completely absent for the PG-ML. How-
ever, there is a significant increase in estradlol flux from
PGMI ~containing PSA formulation compared to the PSA
formulation without PGML, as shown in Fig 5. Also, there
was a strong correlation between estradiol transport and PQ-
ML trensport, as shown in Fig 4. The drug loading Is a key
factor in this comparison. Estradiol was present above its
solubility in silicone. It was present as a saturated solution in
PGML liquid formulation. Thus, the drug was at unijt 2ctivity
in both formulations. However, mare PG-ML and therefore
more drug was transported across epidermis from the lignid
formulation, This Is becanse of the higher driving force from
the solution formulation for PG-ML. Perturbation of lipid
packing in the barrier layer by PG-ML -does not seem to play
a major role in flux enhancement. The increased PG-ML
transport could facilitate increased wransport of estradiol by
co-transporting with it or by increasing. the solubility of the
drug in skin.

1o conclusion, PG-ML from a mixture of mono-, di-, and
methyl-laurate and PG in PGML seem to perturb the SC
lipids minimally. A stropg correlation seen between the
transport of PG-ML and estradiol suggests that the two spe-
cies are co-transported across the epidermis. There is a tis-
sue saturation effect in the uptake of PG-ML thet is inde.
pendent of the formulation. The increased transport of es-
tradiol and PG-ML from a solution formulatlon could be
explained in terms of a higher concentration gradient com-
pared to a silicone formulation. The challenge to the formu-
lation scientist tryving to achieve higher drug flux by the use
of excipieats is the limit imposed by the ability of the FSA
martrix to accommodate a given amount of excipient, without

23
Fg ‘Eﬁ @ 15% PGML 7
g i v e - 28282 «218i1x AN = 5200 -
104
Il
o
2
a 61 T * 0% PGML
T y = 8.3982 + 3.086.2x RAZ = 0.932
0 T g T T —
e 20 40 60 80
Tims (hrs)

Fig. 5. Transport of estradlol across human epldermis from sillcone
PSA formulation containing 0% (#) and 15% (&) PGML. by weight
(n = 12).
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compromising adhesjon and other bulk properties of the
PSA.
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FAO Nutrition Meetings
Report Series No. 40A,B,C
WHO/Food Add./67.23

TOXICOLOGICAL EVALUATION OF S5SOME
ANTIMICROBIALS, ANTIOXIDANTS, EMULSIFIERS,
STABILIZERS, FLOUR-TREATMENT AGENTS, ACIDS AND BASES

The content of this document is the result of the deliberations of the
Joint FAO/WHO Expert Committee on Food Additives which met at Rome,
13-20 December, 196531 Geneva, 11-18 October, 19667

1 Ninth Report of the Joint FAO/WHO Expert Committee on Food
Additives, FAO Nutrition Meetings Report Series, 1966 No. 40;
Wld Hlth Org. techn. Rep._Ser., 1966, 339

Z Tenth Report of the Joint FAO/WHO Expert Committee on Food
Additives, FBO Nutrition Meetings Report Series, 1967, in press;

food and Agriculture Organization of the United Nations
World Health Organization
1967

PROPYLENE GLYCOL ESTERS OF FATTY ACIDS

Chemical description Mixtures of propylene glycol mono- and
di-esters of fatty acids of food fats.

Structural formula

CH4-CH-OR

CH,-OR

Where R or R' represents the fatty acid
moiety and R or R' is hydrogen in the
mono-esters.

Pefinition Propylene glycol esters of fatty acids
are mixtures of the esters of these
fatty acids with propylene glycol.

3 They are mainly the mono-esters with
. some di-esters and the commercial
products will contain mono- and

diglycerides when fats are used for

http://www.inchem.org/documents/jecfa/jecmono/40abcj27.htm 7/10/02
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transesterification with propylene
glycol.

Description Propylene glycel esters are white to
yellowish white beads, or flakes having
a2 bland odour and taste.

Uses As emulsifier.
The content of propylene glycol in the
commercial products must be indicated on
the label.

Biolegical Data
Biochemical aspects

Pancreatic lipase hydrolysed 70 per cent. of propylene glycol
monostearate in vitro at 40° in 15 hours (Balls & Matlack, 1938).
Similarly, steapsin hydrolysed 70 per cent. of propylene glycol
distearate (PGDS) in vitro at 30° in 1B hours (Long et al., 1958).
The absorption, metabolism and hydrolysis of PGDS was studied in rats
using isotopically labelled compounds, and found to be similar to
those of the glyceryl stearate esters (Long at al., 1958a; 1958b).

Acute toxicity

No data are avellable.
Short-term studies

Rat. Six 21-day old rats were fed for 40 days a dict centaining
60 per cent. propylene glycol ester. The animals showed no adverse
effect on body-weight gain. On histological examination of the kidneys
no lesions were observed (Lepkovsky et al., 1835).
Long-term studies

No data are available.
Comments

There is evidence that the propylene glycol esters of fatty acids
are hydrolyzed to propylene and fatty acids. Evaluation is based
on the content of propylene glycol, for which an acceptable daily
intake has been established (FAQ/WHO, 1864)
Evaluation

Estimate of acceptable daily intakes for man

mg/kg body-weightl

Unconditional acceptance G-20
Conditional acceptance 20-60
REFERENCES

Balls, A. J. & Matlack, M. B. (1938) Biochem, J., 123, 679

FAO/WHO (19€4) FAO Nutrition Meetings Report Series No. 35;

Wld Hlth Org. tech. Rep. Ser ., 281

Lepkovsky, 5., Ouer, R.A. & Evans, H.M. (1935) Biochem. J., 108,
431

Long, C. L., Zeitlin, B. R. & Thiesen, R. jr (195Bz) Arch.
Biochem.,77, 440
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Long, C. L., Domingues, F.J., Studer, V., Lowry, J. R., 2Zeitlin, B.R.,
Baldwin, R. R. & Thiesen, R. jr (1958b) Arch. Biochem., 77, 428

1 Calculated as propyvlene glycol; see the Seventh Report of the Joint
FRO/WHO Expert Committee on Food Additives (rAQ/WHO, 19564).

See Also:
Toxicological Abbreviations
Propylene glvcol esters of fatty acids (WRO Food Additives Series 5)

Propylene glycol esters of fatty acids (JECIA Evaiuation)
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Metabolism of Stearoyl Propylene Giycol Hydrogen Succinatat

W. R. KinG, W. R. MIcHAEL, AND R. H. CooTs

The Procrer & Gambie Company, Miami Valley Labofa/arie_.r,
P.O. Box 39175, Cincinnati, Ohlo 45239

Received September 22, 1969

Metabolista of Stearoyl Propylene Glycol -Hydrogen Succinate. King,
W. R., MicHAEL, W. R., and Coots, R. H. (1970). Tox/col. Appl. Pharmacol.
17, 516-528. Metabolism of stearoyl propylene glycol hydrogen succinate
(SPGHSu) has been studied in vivo in the rat and to a limited extent in'man,
and in vifro with pancreatic enzymes. Both 1-1“C-stearic acid-labeled and
1-*4C-succinic acid-labeled SPGHSu were used. Data from rat metabolism
studies were compared with those obtained  when either 1-24C-stearic acid-
labeled soybean oil, or free 1-4C-succinic acid was fed. The data show that
SPGHSu is efficiently metabolized by the animal body.

Hydrolysis of SPGHSu takes place to a large extent prior to absorption.
About 86 of the stearic acid mojety was absorbed via the thoracic duct,
while more than 90 % of the succinic acid moiety was absorbed by another
pathway. Respiratory CO; was the major end product of catabolism, and
no intact SPGHSu was deposited in theznimal body. The metabolic fate of
the stearic acid moiety of SPGHSu was similar to that of stearic acid in
1-}4C-stearic acid-labeled soybean oil. The rate of hydrolysis of the succinic
acid—propylene glycol bond in SPGHSu was such that some propylene gly-
col hydrogen succinate (PGHSu) was excreted in the urine.

During digestion iu vitre of SPGHSu, both stearic acid and succinic acid
were liberated, indicating that the pancreatic enzymes were capable of
attacking either end: of the molecule. Propylene glycol monostearate and
PGHSu were also shown to be products of the digestion.

The tenth report of the Joint FAQ/WHO Expert Committee on Food Additives (World
Health Organ., 1967) emphasized the importance of metabolic and biochemical studies
in the investigation of the biological effects of a food additive. The report indicated that
safety-in-use could be satisfactorily projected on this basis alone. Thus, one could extra-
polate to the safety of a compound from studies which show that its metabolic fate is
identical to that of a material whose safety has been established. As an example, Long
et al. (1958) were able to demonstrate that propylene glycol stearate esters undergo en-
zymatic hydrolysis, absorption and metabolism in the body in a manner similar to the
naturally occurring stearate glycerides. The data being reported are from metabolism
studies that were done to help establish the safety of stearoyl propylene glycol hydrogen
succinate (SPGHSu), the principal constituent of a shortening emulsifier known com-
mercizlly as Succistearin. The data establish that this compound is metabolized by
normal metabolic pathways.

! This paper was presented in part at the Fifth Annual -Meeting of the Society of Toxicclogy, Inc.,

i Williamsburg, Virginia, March 14-16, 1966,
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METHODS
Both 1-14C-stearic acid-labeled and 1-'*C-succinic acid-labeled SPGHSu were s:

thesized. Stearate 1-!“C-labeled and nonlabeled propylene glycol monosteari,.
(PGMS) were prepared by the method of Martin and Lutton (1965) for isomerically
mixed PGMS. The unlabeled PGMS was reacted with **C-labeled succinic anhydride
which was prepared by metathesis of labeled acid (1-'9C-succinic acid) with acetic
anhydride in the presence of a catalytic amount of 70% perchloric-acid. The product
was crystallized from toluene at 10°C. Similarly stearate-labeled PGMS was reacied
with unlabeled succinic anhydride. The reaction of PGMS with succinic anhydride uve!
equivalent amounts-of the reactants in 5 parts of xylene with refluxing for 6 hr. The
ducts (in xylene) were water washed and the xylene was evaporated. The residue v«
then crystallized from 10 volumes of hexane at —18°C and finally from 10 volumes of
petroleum ether (b.p. 30-60°C) at 10°C. The SPGHSu products were recovered in
65-70% yield and in high-purity as indicated by thin-layer chromatography (TLC) and
chemical analysis. Analytical values for 1-4C-stearic acid-labeled SPGHSu (S*PGHSu)
and 1-'*C-succinic acid-labeled SPGHSu (SPGHSu*) were as follows, respectively:
acid value, 126 and 127 (theoretical 127); saponification value, 377 and 375 (theoret:. /!
381); percent carbon, 67.9 and 67.8 (theoretical 67.9); and p