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Memorandum
To: CIR Expert Panel Members and Liaisons
From: Christina Burnett, Senior Scientific Writer/Analyst
Date: November 20, 2015
Subject: Draft Report of the Safety Assessment of Citrus Peel-Derived Ingredients

Enclosed is the draft Report of the Safety Assessment of Citrus Peel-Derived Ingredients as Used in Cosmetics. (It is identified as
cpeell22015rep in the pdf document.)

At the March 2014 meeting, the Panel tabled further discussion of 198 Citrus-derived ingredients to allow CIR staff to reorganize
the report and to obtain clarification from the Research Institute for Fragrance Materials (RIFM) on the functions of some of the
ingredients. Based on the Panel’s recommendation of grouping the ingredients by plant parts according to greatest number of uses,
the first two assessments reviewed by the Panel were Citrus-derived peel oils (14 ingredients; final report issued September 2014)
and Citrus fruit-derived ingredients (80 ingredients; draft final report currently under Panel consideration). As it stands, the Panel
has concluded that the ingredients in these two safety assessments are safe for use in both rinse-off and leave-on cosmetic
products when formulated to be non-sensitizing and non-irritating, provided that leave-on products do not contain more than
0.0015% (15 ppm) S-methoxypsoralen (5-MOP).

At the September 2015 meeting, the Panel finalized the groupings of the remaining ingredients. The Panel will be reviewing the
safety of Citrus plant- and seed-derived ingredients (33 ingredients), Citrus flower- and leaf-derived ingredients (32 ingredients),
and Citrus peel-derived ingredients (47 ingredients) in three separate, concurrent reports. The minutes from the September Panel
meeting and the initial meeting on the full Citrus family of ingredients from 2014 can be found in the Citrus fruit-derived
ingredients package (cfruit122015min under the bookmark tabs “Citrus Remainders Strategy September 21-22, 2015 and
“Citrus-Derived Ingredients March 2014”).

Since March 2014, no new unpublished data on Citrus peel-derived ingredients have been received. The Council is currently
performing a new concentration of use survey to update the data that was originally collected in 2013. An updated search of the
published literature has found no relevant safety test data concerning the ingredients found in this report.

The Citrus peel-derived ingredients described in this report function primarily as skin conditioning agents. Citrus limon (lemon)
peel extract has the most reported uses of the ingredients in this report in cosmetic products, with a total of 171; the majority of
the uses are in rinse-off preparations (e.g. non-coloring hair conditioners, hair shampoos, and skin cleansing preparations). Citrus
aurantium dulcis (orange) peel extract has the second greatest number of overall uses reported, with a total of 54; a good number
of uses are in non-coloring hair preparations. The results of the concentration of use survey indicate citrus aurantium amara (bitter
orange) peel powder and citrus aurantium dulcis (orange) peel powder have the highest reported maximum concentration of use;
they are both used at up to 6% in skin cleansing preparations. The highest reported maximum concentration of use in a leave-on
product is 1.9% in a lipstick for citrus aurantium dulcis (orange) peel extract.

Discrepancies were found between the INCI Dictionary and the VCRP database during the creation of the Use Table. The VCRP
included ingredients using old botanical nomenclature (e.g. citrus sinensis instead of citrus aurantium dulcis for sweet orange) and
ingredients that do not have entries in the INCI Dictionary (e.g. citrus tachibana (tachibana) peel extract). These discrepancies
have been footnoted in the Use Table.

Included in this report package is the Final Safety Assessment on Citrus-Derived Peel Oils. The current report on the Citrus peel-
derived ingredients includes ingredients that are intact and powdered peels, which likely contain peel oils. Staff would like
guidance from the Panel on how to approach inclusion of any overlapping data from the peel oils report into the peel report.
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If no further data are needed, the Panel should issue a Tentative Report. If data are needed, an Insufficient Data Announcement
should be issued, and the data needs listed.
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Citrus Peel-Derived Ingredients History

December 2013 — Scientific Literature Review announced.

March 2014 - The Panel tabled further discussion of 198 citrus-derived ingredients to
allow CIR staff to reorganize the report and to obtain clarification from RIFM on the
functions of some of the ingredients. These ingredients were presented in a single safety
assessment report addressing ingredients from all of the citrus plant species currently
reported to be used in cosmetics in the International Cosmetic Ingredient Dictionary and
Handbook. The Panel felt revising this report into smaller subgroups would be a
manageable and meaningful alternative approach to assessing the safety of these
ingredients. Based on the Panel’s recommendation of grouping the ingredients by plant
parts according to greatest number of uses, the first assessment reviewed by the Panel
was citrus-derived peel oils, followed by citrus fruit-derived ingredients.

September 2015 — The Panel reviewed the report strategy for the remaining citrus
ingredients. The Panel agreed that the remaining ingredients could be divided into 3
reports: citrus flower- and leaf-derived ingredients, citrus peel-derived ingredients, and
citrus plant- and seed-derived ingredients. These reports can be reviewed concurrently.
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Citrus Peel-Derived Ingredients Data Profile - December 2015 - Writer, Christina Burnett

Irritation/Sensitization

Irritation/Sensitization
- Clinical

Physical/Chemical
- Nonhuman

In-Use
Properties
Method of
Manufacturing
Composition
Carcinogenicity
Ocular/Mucosal
Phototoxicity

Case Studies

citrus aurantifolia (lime) peel

citrus aurantifolia (lime) peel extract

citrus aurantifolia (lime) peel powder

R R X

citrus aurantium amara (bitter orange) peel
extract

citrus aurantium amara (bitter orange) peel
powder

citrus aurantium dulcis (orange) peel extract

citrus aurantium dulcis (orange) peel powder

citrus aurantium dulcis (orange) peel wax

citrus aurantium tachibana peel extract

citrus depressa peel extract

citrus grandis (grapefruit) peel extract

citrus junos peel extract

citrus limon (lemon) peel extract

citrus limon (lemon) peel powder

citrus nobilis (mandarin orange) peel extract

citrus paradisi (grapefruit) peel extract

citrus reticulata (tangerine) peel extract

LR R e R e R e R e A e R e R e R R R R e

citrus unshiu peel extract

citrus aurantium amara (bitter orange) peel wax
(not INCI ingredient)

citrus medica limonum (lemon) peel wax

citrus tachibana (tachibana) peel extract X

lemon peel juice X

NO USES OR DATA WERE AVAILABLE FOR THE REMAINING CITRUS INGREDIENTS LISTED IN TABLE 1.

“X” indicates that data were available in the category for that ingredient.
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Search Strategy for Citrus Peel-Derived Ingredients

August 2014 — miscellaneous searches for additional data on constituents
Scifinder — February 26, 2013

o  Search for INCI citrus ingredients w/ CAS No. — 99 hits, 10 ordered
PubMed — March 5,2013

o Search for “citrus cosmetics” — 65 hits, 1 ordered

o Search for “citrus sensitization” — 36 hits, 8 ordered

o Search for “citrus dermal” — 12 hits, 0 ordered

o  Search for “citrus phototoxicity” — 24 hits, 10 ordered
SciFinder — Aug 19 2013

o toxicity of citrus ingredients — 11 hits; 1 ordered

o carcinogenicity of citrus — 466 hits; 8 ordered
SciFinder — Aug 20, 2013

o  Phototoxicity of citrus — 47 hits; 21 ordered

o  Dermal effects of citrus — 51 hits; 1 new ref found

o  Dermal absorption of citrus — 1 hit; not useful

o  Constituents of citrus — 116 hits;

o  Citrus — Belsito, Marks, Bergfeld, Api, RIFM- 2 found
Ordered a few others; printed some directly

Updated searches in November, 2013 — ordered an additional 4 references
Updated searches July 2015 with the term “citrus” — 1 new relevant reference found.
Updated searches October 2015 with the term “citrus AND peel NOT 0il”— 0 new relevant references found.

Online Info

FDA
o  GRAS definitions
Dr. Duke’s Phytochemical and Ethnobotanical Databases
o  Due to volume of data, limited search to Citrus limon (Lemon), Citrus aurantifolia (Lime), Citrus paradisi (Grapefruit),
Citrus sinensis (Sweet Orange), and Citrus aurantium (Bitter Orange)
National Toxicology Program (NTP)
o Bitter Orange Extract (mixture)
SCCS/SCCP
o  Opinion on fragrance allergens in cosmetic products
o  Opinion on Furocoumarins in cosmetic products
Sigma Aldrich
o  Citrus aurantiifolia (lime)
o  Citrus aurantium (bitter orange)
o  Citrus paradisi (grapefruit)
o  Citrus reticulata (tangerine)

o  7-methoxycoumarin
o  Standard for citrus oils and other furocoumarins containing essential oils. Ingredients include:



Distributed for comment only -- do not cite or quote

Safety Assessment of Citrus Peel-Derived Ingredients
as Used in Cosmetics

Status: Draft Report for Panel Review
Release Date: November 20, 2015
Panel Meeting Date: December 14-15, 2015

The 2015 Cosmetic Ingredient Review Expert Panel members are: Chairman, Wilma F. Bergfeld, M.D., F.A.C.P.; Donald V.
Belsito, M.D.; Ronald A. Hill, Ph.D.; Curtis D. Klaassen, Ph.D.; Daniel C. Liebler, Ph.D.; James G. Marks, Jr., M.D., Ronald
C. Shank, Ph.D.; Thomas J. Slaga, Ph.D.; and Paul W. Snyder, D.V.M., Ph.D. The CIR Director is Lillian J. Gill, D.P.A.
This report was prepared by Christina Burnett, Senior Scientific Analyst/Writer.

Cosmetic Ingredient Review
1620 L Street NW, Suite 1200 ¢ Washington, DC 20036-4702 ¢ ph 202.331.0651 ¢ fax 202.331.0088 ¢
cirinfo@cir-safety.org



Distributed for comment only -- do not cite or quote

INTRODUCTION

Citrus peel-derived ingredients are widely used in cosmetics, and are most frequently reported to function in
cosmetics as skin conditioning agents (Table 1).! This report assesses the safety of the following 47 ingredients:

citrus aurantifolia (lime) peel citrus junos peel extract

citrus aurantifolia (lime) peel extract citrus junos peel powder

citrus aurantifolia (lime) peel powder citrus junos peel water

citrus aurantifolia (lime) peel water citrus limon (lemon) peel

citrus aurantium amara (bitter orange) peel citrus limon (lemon) peel extract

citrus aurantium amara (bitter orange) peel extract citrus limon (lemon) peel powder

citrus aurantium amara (bitter orange) peel powder citrus limon (lemon) peel water

citrus aurantium bergamia (bergamot) peel water citrus limon (lemon) peel wax

citrus aurantium dulcis (orange) peel extract citrus natsudaidai peel extract

citrus aurantium dulcis (orange) peel powder citrus nobilis (mandarin orange) peel extract
citrus aurantium dulcis (orange) peel wax citrus nobilis (mandarin orange) peel powder
citrus aurantium sinensis peel extract citrus paradisi (grapefruit) peel extract
citrus aurantium tachibana peel extract citrus reticulata (tangerine) peel extract
citrus depressa peel extract citrus reticulata (tangerine) peel powder
citrus depressa peel powder citrus shunkokan peel extract

citrus grandis (grapefruit) peel citrus sunki peel extract

citrus grandis (grapefruit) peel extract citrus tachibana/reticulata peel powder
citrus grandis (grapefruit) peel powder citrus tangelo peel powder

citrus hassaku/natsudaidai peel powder citrus tangerina (tangerine) peel

citrus iyo peel extract citrus tangerina (tangerine) peel extract
citrus iyo peel water citrus unshiu peel extract

citrus jabara peel extract citrus unshiu peel powder

citrus jabara peel powder citrus unshiu peel water

citrus jabara peel water

The Panel has reviewed previously the safety of Citrus-derived peel oils and concluded that 14 Citrus-derived peel
oil ingredients are safe for use in both rinse-off and leave-on cosmetic products when formulated to be non-sensitizing and
non-irritating, provided that leave-on products do not contain more than 0.0015% (15 ppm) 5-methoxypsoralen (5-MOP).?
The Panel is concurrently reviewing the safety of Citrus fruit-derived ingredients, Citrus flower- and leaf-derived ingredients,
and Citrus plant- and seed-derived ingredients,

Some of the Citrus peels that are used to derive the ingredients described in this safety assessment are used as food.
The U.S. Food and Drug Administration (FDA) determined that the use of some Citrus peels as direct food substances is
generally recognized as safe (GRAS). Additionally, essential oils, oleoresins (solvent-free), and natural extracts (including
distillates) derived from some Citrus peels are GRAS for their intended use in foods for human and animal consumption.
Daily consumption of these GRAS foods would result in much larger systemic exposures than what is expected from use in
cosmetic products, even if there was 100% absorption. Thus, the systemic toxicity potential of Citrus peel-derived
ingredients via oral exposure is not addressed further in this report. The primary focus of the safety assessment is the review
of safety based on topical exposure.

The CIR does not review ingredients that function only as fragrance ingredients because, as fragrances, the safety of
these ingredients is evaluated by the Research Institute for Fragrance Materials (RIFM). Four of the Citrus peel-derived
ingredients in this report function only as fragrance ingredients, according to the International Cosmetic Ingredient
Dictionary and Handbook (see Table 2).! However, according to personal communications with RIFM in March 2015, these
ingredients were not included in their review process, thus CIR is reviewing the safety of these ingredients.

Botanical ingredients such as those derived from Citrus are comprised of hundreds of constituents, some of which
have the potential to cause toxic effects; for example, bergapten (aka 5-methoxysporalen or 5-MOP) is a naturally-occurring
phototoxic furanocoumarin (psoralen) in some Citrus ingredients. In this assessment, CIR is reviewing the potential toxicity
of each Citrus peel-derived ingredient as a whole, complex substance. Except for specific constituents of concern that the
Panel has identified, CIR is not reviewing the potential toxicity of the individual constituents of the Citrus peels from which
the ingredients in this report are derived.

Note: In many of the published studies included in this assessment, the information provided is not sufficient to
determine how well the substance being tested represents the cosmetic ingredient. In this safety assessment, if a substance
tested in a study is not clearly a cosmetic ingredient, because of lack of information on the genus and species from which the
substance was derived and/or the method of extraction used, the test substance will be referred to by a common name (e.g.
sweet orange peel extract). If the substance is clearly a cosmetic ingredient, the International Nomenclature of Cosmetic
Ingredients (INCI) name will be used (e.g. “citrus aurantium dulcis (orange) peel extract”). Additionally, some
inconsistencies were noted in both taxonomic and INCI naming conventions. For example, this report includes the sweet
orange ingredient described as citrus aurantium dulcis (orange) in the International Cosmetic Ingredient Dictionary and
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Handbook." In contrast, most of the published literature and FDA Voluntary Cosmetic Registration Program (VCRP) refer to
this ingredient as citrus sinensis (sweet orange). Another example of a naming inconsistency is citrus grandis (grapefruit);
Citrus grandis is generally considered a name for a pummelo, which may also be referred to as Citrus maxima. Citrus
paradisi appears to be the more widely accepted nomenclature for grapefruit. The INCI Committee of the Personal Care
Products Council (Council) is working to correct some of these inconsistencies. The genus and species names associated
with the ingredient names designated by the INCI Committee are listed in Table 3.’

CHEMISTRY
The definitions and functions of the citrus-derived ingredients included in this report are provided in Table 1. The
definition indicates what part(s) of the plant from which an ingredient is obtained. In some cases, the definition provides
insight on the method(s) of manufacture

Physical and Chemical Properties
Physical and chemical properties of citrus aurantium dulcis (orange) peel wax are provided in Table 4.

Method of Manufacturing
Citrus Aurantium Dulcis (Orange) Peel Wax
According to data provided by a supplier, citrus aurantium dulcis (orange) peel wax is a by-product from the
manufacturing of orange essential oil and from orange fruit peels following orange juice production.” Citrus aurantium dulcis
(orange) peel wax is obtained from residues of citrus terpenes and orange essential oil distillation. The crude wax is
processed by physical methods only and is further refined with various absorbents and filtrated. The deodorization process
removes all terpenes and most of the essential oil components.

Constituents/Composition
The Citrus ingredients are complex botanicals made up of numerous constituents. Table 5 lists Citrus constituents

that are established contact allergens, according the European Commission’s Scientific Committee on Consumer Safety
(SCCS).

Citrus Aurantium Dulcis (Orange) Peel Wax

Based on data provided by a supplier, citrus aurantium dulcis (orange) peel wax is a water-free substance not likely
to be contaminated by microorganisms (bacteria, yeast, or fungi) because of the high temperature, filtration, and absorbents
used during processing.* 1,4-Dioxane, ethylene oxide, solvents (e.g., benzol), nitrosamines and free amines were not present
in the supplier’s product. Heavy metals, pesticides, and polycyclic aromatic hydrocarbons were absent or present at very low
concentrations (detail not provided). Low concentrations of fragrance allergens were present (detail not provided).

The supplier stated that citrus aurantium dulcis (orange) peel wax consists of approximately 60% esters (C42-C60),
18% phytosterols (beta-sitosterol, stigmasterol), 3% sterol esters, 8% free fatty acids, 5% hydrocarbons, and 4% free fatty
alcohols.* Further information states that approximately 50% of citrus aurantium dulcis (orange) peel wax consists of
unsaturated monoesters of unsaturated fatty acids and long-chain alcohols, with the fatty acids consisting mostly of linoleic,
oleic, linolenic, arachidic, and erucic acids.® The fatty alcohol portion of the ester is mostly dotriacontanol (C32) and
tetratricontanol (C34).

Tables 6 and 7 present additional chemical composition data on citrus aurantium dulcis (orange) peel wax.

USE

Cosmetic

The safety of these cosmetic ingredients is evaluated on the basis of the expected use in cosmetics. The Panel
utilizes data received from the FDA and the cosmetics industry in determining safety. The data received from the FDA are
those it collects from manufacturers on the use of individual ingredients in cosmetics by cosmetic product category in its
Voluntary Cosmetic Registration Program (VCRP), and those from the cosmetic industry are submitted in response to a
survey of the maximum reported use concentrations by category conducted by the Personal Care Products Council (Council).

According to the 2015 VCRP data, citrus limon (lemon) peel extract has the most reported uses of the ingredients in
this report in cosmetic products, with a total of 171; the majority of the uses are in rinse-off preparations (e.g. non-coloring
hair conditioners, hair shampoos, and skin cleansing preparations; Table 8).” Citrus aurantium dulcis (orange) peel extract has
the second greatest number of overall uses reported, with a total of 54; many of the uses are in non-coloring hair preparations.
The results of the concentration of use survey conducted in 2013 by the Council indicate citrus aurantium amara (bitter
orange) peel powder and citrus aurantium dulcis (orange) peel powder have the highest reported maximum concentration of
use; they are both used at up to 6% in skin cleansing preparations.® The highest reported maximum concentration of use in a
leave-on product is 1.9% in a lipstick for citrus aurantium dulcis (orange) peel extract.
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Table 9 lists all Citrus peel-derived ingredients not indicated to be in use based on the VCRP data or the results of
the Council concentration of use survey.

In some cases, reports of uses were received from the VCRP, but no concentration of use data were provided. For
example, citrus reticulata (mandarin orange) peel extract is reported to be used in 30 formulations, but no use concentration
data were available. In other cases, no reported uses were reported to the VCRP, but a maximum use concentration was
provided in the industry survey. For example, citrus aurantifolia (lime) peel was not reported in the VCRP database to be in
use, but the industry survey indicated that it is used in paste masks (mud packs) at up to 1.5%. It should be presumed that
citrus aurantifolia (lime) peel is used in at least one cosmetic formulation.

Some of these ingredients may be used in products that can be incidentally ingested or come into contact with
mucous membranes. For example, citrus aurantium dulcis (orange) peel extract is used at 1.9% in lipstick and citrus limon
(Iemon) peel extract is used at 0.51% in personal cleanliness products. Additionally, some of these ingredients were reported
to be used in fragrance preparations and could possibly be inhaled. For example, citrus aurantium dulcis (orange) peel extract
was reported to be used in fragrance preparations at a maximum concentration of 0.001%. In practice, 95% to 99% of the
droplets/particles released from cosmetic sprays have aecrodynamic equivalent diameters >10 pum, with propellant sprays
yielding a greater fraction of droplets/particles below 10 pm compared with pump sprays.”'? Therefore, most
droplets/particles incidentally inhaled from cosmetic sprays would be deposited in the nasopharyngeal and bronchial regions
and would not be respirable (i.e., they would not enter the lungs) to any appreciable amount.'""!

Under the rules governing cosmetic products in the European Union, Citrus-derived ingredients must have a
furocoumarin content below 1 mg/kg in sun-protection products and in bronzing products.”® The International Fragrance
Association (IFRA) has issued standards for Citrus oils and other furocoumarin-containing essential oils.'* Finished products
that are applied to the skin, excluding rinse-off products like bath preparations and soaps, must not contain more than
0.0015% or 15 ppm 5-MOP. This equates to a level of 0.0075% or 75 ppm in a fragrance compound when used at 20% in a
consumer product that is applied to the skin. If the level of 5-MOP has not been determined, limits specified for individual
oils should be observed, and when such oils are used in combination with other phototoxic constituent containing ingredients,
the potential for an additive effect should be considered and use levels should be reduced accordingly.

An IFRA standard also has been issued for 7-methoxycoumarin, which is prohibited for use in fragrance
compounds.” Based on established maximum levels of this substance from commercially-available natural sources (like
essential oils, extracts and absolutes), IFRA has determined that exposure to 7-methoxycoumarin from the use of these oils
and extracts is acceptable if the level of 7-methoxycoumarin in the finished product does not exceed 100 ppm.

Non-Cosmetic

The essential oils, oleoresins (solvent-free), and natural extractives (including distillates) derived from the following
Citrus plant sources are generally recognized as safe (GRAS) for their intended use in foods for human consumption: Citrus
aurantifolia (lime); Citrus aurantium (bergamot); Citrus aurantium (bitter orange; the flowers and peel); Citrus limon
(lemon); Citrus paradisi (grapefruit); Citrus reticulata (tangerine); Citrus reticulata blanco (mandarin); Citrus sinensis
(orange; the leaf, flowers, and peel) and citrus peels (species not specified) (21CFR182.20). These essential oils, oleoresins
(solvent-free), and natural extractives (including distillates) of these Citrus plant sources are GRAS for their intended use in
animal drugs, feeds, and related products (21CFR582.20).

Citrus aurantium amara (bitter orange) and extracts of its dried fruit and peel have been used in traditional Western
medicines and in Chinese and Japanese herbal medicines.'

TOXICOKINETICS
No relevant published toxicokinetics studies on Citrus peel-derived ingredients were identified in a literature search
for these ingredients and no unpublished data were submitted; these type of data are not expected since these botanical
ingredients are mixtures of hundreds of constituents.

TOXICOLOGICAL STUDIES

Acute Toxicity
Some of the Citrus ingredients in this assessment are foods, and the daily exposure from consumption would result
in a much larger systemic dose than that resulting from use in cosmetic products. Also, as noted earlier, essential oils,
oleoresins (solvent-free), and natural extractives (including distillates) derived from some Citrus peels are GRAS for their
intended use in foods for human and animal consumption according to the FDA. Consequently, the systemic toxicity
potential is not addressed further in this report. The safety focus of use of these Citrus ingredients as cosmetic ingredients is
on the potential for irritation and sensitization from topical exposure.
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Repeated Dose Toxicity
No relevant published repeated dose toxicity studies on Citrus peel-derived ingredients were identified in a literature
search and no unpublished data were submitted.

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY
No relevant published reproductive and developmental studies on Citrus peel-derived ingredients were identified in
a literature search and no unpublished data were submitted.

GENOTOXICITY

No relevant published genotoxicity studies on Citrus peel-derived ingredients were identified in a literature search
and no unpublished data were submitted.

CARCINOGENICITY
No relevant published carcinogenicty studies on Citrus peel-derived ingredients were identified in a literature search
and no unpublished data were submitted.

IRRITATION AND SENSITIZATION

Dermal Irritation
Dermal irritation studies are summarized in Table 10.*® In an in vitro test, no irritation potential was observed for
citrus aurantium dulcis (orange) peel wax tested at 100%. In human subjects, no irritation was observed after topical
exposure to citrus aurantium dulcis (orange) peel wax (100%).

Sensitization
No relevant published sensitization studies on Citrus peel-derived ingredients were identified in a literature search
and no unpublished data were submitted.

Phototoxicity and Photosensitization
Phototoxicity and photosensitization studies are presented in Table 11."?' Undiluted lemon peel juice produced
phototoxic reactions in several rat studies. In humans, citrus aurantium dulcis (orange) peel wax (100%) was not phototoxic,
but undiluted sweet orange peel produced phototoxic reactions.

Occupational Exposure
In a retrospective study (2001-2010) of professional food handlers in Denmark, 8.5% (16/188) of the patients had
positive reactions to orange peel and 7.9% (15/191) of the patients had positive reactions to lemon peel 2

SUMMARY

The 47 Citrus peel-derived ingredients described in this report are reported to function in cosmetics primarily as skin
conditioning agents. Botanical ingredients such as those derived from the genus Citrus are composed of hundreds of
constituents, some of which have the potential to cause toxic effects; for example, bergapten (aka 5-methoxypsoralen or 5-
MOP) is a naturally-occurring, phototoxic furanocoumarin (psoralen) in Citrus. CIR reviewed the information available on
the potential toxicity of each Citrus peel-derived ingredient as a whole, complex substance; CIR did not review the potential
toxicity information on the individual constituents of which the Citrus peel-derived ingredients are comprised.

Citrus limon (lemon) peel extract has the most reported uses of the ingredients in this report in cosmetic products,
with a total of 171; the majority of the uses are in rinse-off preparations (e.g. non-coloring hair conditioners, hair shampoos,
and skin cleansing preparations). Citrus aurantium dulcis (orange) peel extract has the second greatest number of overall uses
reported, with a total of 54; a good number of uses are in non-coloring hair preparations. The results of the concentration of
use survey indicate citrus aurantium amara (bitter orange) peel powder and citrus aurantium dulcis (orange) peel powder have
the highest reported maximum concentration of use; they are both used at up to 6% in skin cleansing preparations. The
highest reported maximum concentration of use in a leave-on product is 1.9% in a lipstick for citrus aurantium dulcis
(orange) peel extract.

Under the rules governing cosmetic products in the European Union, Citrus-derived ingredients must have
furocoumarin content below 1 mg/kg in sun-protection and bronzing products. IFRA also has issued standards for Citrus oils
and other furocoumarin-containing essential oils. Finished products that are applied to the skin, excluding rinse-off products
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like bath preparations and soaps, must not contain more than 0.0015% or 15 ppm 5-MOP. If the level of 5-MOP has not been
determined, limits specified for individual oils should be observed, and when such oils are used in combination with other
phototoxic ingredients, the potential additive effect should be taken into consideration and use levels should be reduced
accordingly.

Some of the Citrus ingredients in this assessment are found in foods, and the daily exposure from food use would
result in a much larger systemic dose than that resulting from use in cosmetic products. Essential oils, oleoresins (solvent-
free), and natural extractives (including distillates) derived from some citrus fruits are GRAS for their intended use in foods
for human and animal consumption according to the FDA.

In an in vitro test, no dermal irritation potential was observed for citrus aurantium dulcis (orange) peel wax tested at
100%. In human subjects, no irritation was observed after topical exposure to citrus aurantium dulcis (orange) peel wax
(100%).

Undiluted lemon peel juice produced phototoxic reactions in several rat studies and sweet orange peel inhibited
growth of Candida albicans following UV-irradiation. In humans, citrus aurantium dulcis (orange) peel wax (100%) was not
photosensitizing, but undiluted sweet orange peel produced phototoxic reactions.

In a retrospective study of professional food handlers in Denmark, 8.5% (16/188) of the patients had positive
reactions to orange peel and 7.9% (15/191) of the patients had positive reactions to lemon peel.

No relevant published studies on the toxicokinetics, repeated dose toxicity, reproductive and development toxicity,
genotoxicity, carcinogenicity, or dermal sensitization of citrus-derived ingredients were discovered and no unpublished data
were submitted to address these topics.
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TABLES

Table 1. Definitions and functions of Citrus peel-derived ingredients.'

Ingredient Definition Function

Citrus Aurantifolia (Lime) Peel Citrus Aurantifolia (Lime) Peel is the peel obtained from Citrus Skin-Conditioning Agents -
aurantifolia. Miscellaneous

Citrus Aurantifolia (Lime) Peel Extract Citrus Aurantifolia (Lime) Peel Extract is the extract of the peel of ~Skin-Conditioning Agents -

CAS No. 90063-52-8 Citrus aurantifolia. Miscellaneous

Citrus Aurantifolia (Lime) Peel Powder  Citrus Aurantifolia (Lime) Peel Powder is the powder obtained Skin-Conditioning Agents -
from the dried, ground peel of Citrus aurantifolia. Miscellaneous

Citrus Aurantifolia (Lime) Peel Water
Citrus Aurantium Amara (Bitter Orange)
Peel

Citrus Aurantium Amara (Bitter Orange)
Peel Extract

CAS No. 72968-50-4

Citrus Aurantium Amara (Bitter Orange)
Peel Powder

Citrus Aurantium Bergamia (Bergamot)
Peel Water

Citrus Aurantium Dulcis (Orange) Peel

Extract

Citrus Aurantium Dulcis (Orange) Peel
Powder

Citrus Aurantium Dulcis (Orange) Peel
Wax

Citrus Aurantium Sinensis Peel Extract
Citrus Aurantium Tachibana Peel Extract
Citrus Depressa Peel Extract

Citrus Depressa Peel Powder

Citrus Grandis (Grapefruit) Peel

Citrus Grandis (Grapefruit) Peel Extract
Citrus Grandis (Grapefruit) Peel Powder

Citrus Hassaku/Natsudaidai Peel Powder

Citrus Iyo Peel Extract
Citrus Iyo Peel Water
Citrus Jabara Peel Extract
Citrus Jabara Peel Powder

Citrus Jabara Peel Water

Citrus Junos Peel Extract
Citrus Junos Peel Powder
Citrus Junos Peel Water

Citrus Limon (Lemon) Peel

CAS No. 84929-31-7; 85085-28-5; 92346-
89-9

Citrus Limon (Lemon) Peel Extract

CAS No. 84929-31-7; 85085-28-5

Citrus Limon (Lemon) Peel Powder

CAS No. 84929-31-7; 85085-28-5

Citrus Aurantifolia (Lime) Peel Water is the aqueous solution of the

steam distillates obtained from the peel of Citrus aurantifolia.
Citrus Aurantium Amara (Bitter Orange) Peel is the peel of Citrus
aurantium amara.

Citrus Aurantium Amara (Bitter Orange) Peel Extract is the extract
of the peel of Citrus aurantium amara.

Citrus Aurantium Amara (Bitter Orange) Peel Powder is the
powder obtained from the dried, ground peel of Citrus aurantium
amara.

Citrus Aurantium Bergamia (Bergamot) Peel Water is an aqueous
solution of the steam distillate obtained from the peel of Citrus
aurantium bergamia.

Citrus Aurantium Dulcis (Orange) Peel Extract is the extract of the
peel of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Peel Powder is the powder
obtained from the dried, ground peel of Citrus aurantium dulcis.

Fragrance Ingredients

Skin-Conditioning Agents -
Miscellaneous

Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous

Skin-Conditioning Agents -
Miscellaneous

Binders; Emulsion Stabilizers;
Skin-Conditioning Agents -
Miscellaneous; Viscosity
Increasing Agents - Aqueous
Absorbents

Citrus Aurantium Dulcis (Orange) Peel Wax is a wax obtained from Skin-Conditioning Agents -

the peel of the orange, Citrus aurantium dulcis.

Citrus Aurantium Sinensis Peel Extract is the extract of the peel of
Citrus aurantium sinenesis.

Citrus Aurantium Tachibana Peel Extract is the extract of the peel
of Citrus aurantium tachibana.

Citrus Depressa Peel Extract is the extract of the peel of Citrus
depressa.

Citrus Depressa Peel Powder is the powder obtained from the dried,

ground peel of Citrus depressa.
Citrus Grandis (Grapefruit) Peel is the peel of Citrus grandis.

Citrus Grandis (Grapefruit) Peel Extract is the extract of the peel of

Citrus grandis.

Citrus Grandis (Grapefruit) Peel Powder is the powder obtained
from the dried, ground peel of Citrus grandis.

Citrus Hassaku/Natsudaidai Peel Powder is the powder obtained
from the dried, ground peel of a hybrid of Citrus hassaku and
Citrus natsudaidai.

Citrus Iyo Peel Extract is the extract of the peel of Citrus iyo.

Citrus Iyo Peel Water is an aqueous solution of the steam distillate
obtained from the peel of Citrus iyo.

Citrus Jabara Peel Extract is the extract of the peel of Citrus jabara.

Citrus Jabara Peel Powder is the powder obtained from the dried,
ground peels of Citrus jabara.

Citrus Jabara Peel Water is an aqueous solution of the steam
distillate obtained from the peel of Citrus jabara.

Citrus Junos Peel Extract is the extract of the peel of Citrus junos.

Citrus Junos Peel Powder is the dried, ground powder obtained
from the peels of Citrus junos.

Citrus Junos Peel Water is an aqueous solution of the steam
distillate obtained from the peel of Citrus junos.

Citrus Limon (Lemon) Peel is the peel of Citrus limon.

Citrus Limon (Lemon) Peel Extract is the extract of the peel of
Citrus limon.

Citrus Limon (Lemon) Peel Powder is the powder obtained from
the dried, ground peel of Citrus limon.

Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Humectant
Skin-Conditioning Agents -
Humectant
Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous

Absorbents

Flavoring Agents

Skin-Conditioning Agents -
Humectant
Skin-Conditioning Agents -
Humectant
Skin-Conditioning Agents -
Miscellaneous

Fragrance Ingredients

Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous

Fragrance Ingredients

Skin-Conditioning Agents -
Miscellaneous

Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous

Skin Protectants; Skin-

Conditioning Agents - Emollient

Absorbents
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Table 1. Definitions and functions of Citrus peel-derived ingredients.'

Ingredient Definition Function
Citrus Limon (Lemon) Peel Water Citrus Limon (Lemon) Peel Water is an aqueous solution of the Skin-Conditioning Agents -
CAS No. 84929-31-7; 85085-28-5 steam distillate obtained from the peel of Citrus limon. Miscellaneous

Citrus Limon (Lemon) Peel Wax

CAS No. 84929-31-7; 85085-28-5

Citrus Natsudaidai Peel Extract

Citrus Nobilis (Mandarin Orange) Peel
Extract

CAS No. 90063-83-5

Citrus Nobilis (Mandarin Orange) Peel
Powder

Citrus Paradisi (Grapefruit) Peel Extract
CAS No. 90045-43-5 (generic)

Citrus Reticulata (Tangerine) Peel Extract
Citrus Reticulata (Tangerine) Peel Powder
Citrus Shunkokan Peel Extract

Citrus Sunki Peel Extract

Citrus Tachibana/Reticulata Peel Powder

Citrus Tangelo Peel Powder

Citrus Tangerina (Tangerine) Peel

Citrus Tangerina (Tangerine) Peel Extract
Citrus Unshiu Peel Extract

Citrus Unshiu Peel Powder

Citrus Unshiu Peel Water

Citrus Limon (Lemon) Peel Wax is the wax obtained from the peel

of Citrus limon.

Citrus Natsudaidai Peel Extract is the extract of the peel of Citrus

natsudaidai.

Citrus Nobilis (Mandarin Orange) Peel Extract is the extract of the

peel of Citrus nobilis.

Citrus Nobilis (Mandarin Orange) Peel Powder is the powder
obtained from the dried, ground peel of Citrus nobilis.

Citrus Paradisi (Grapefruit) Peel Extract is the extract obtained
from the peel of Citrus paradisi.

Citrus Reticulata (Tangerine) Peel Extract is the extract of the peel

of Citrus reticulata.

Citrus Reticulata (Tangerine) Peel Powder is the powder obtained
from the dried, ground peel of Citrus reticulata.
Citrus Shunkokan Peel Extract is the extract of the peel of Citrus

shunkokan.

Citrus Sunki Peel Extract is the extract of the peel of Citrus sunki.

Citrus Tachibana/Reticulata Peel Powder is the powder obtained
from the finely ground peel of a hybrid of Citrus tachibana and

Citrus reticulata.

Citrus Tangelo Peel Powder is the powder obtained from the dried,

ground peel of Citrus tangelo.

Citrus Tangerina (Tangerine) Peel is the peel of the tangerine,

Citrus tangerina.

Citrus Tangerina (Tangerine) Peel Extract is the extract of the peel

of Citrus tangerina.

Citrus Unshiu Peel Extract is the extract of the peel of Citrus

unshiu.

Citrus Unshiu Peel Powder is the powder of the dried, ground peel

of Citrus unshiu.

Citrus Unshiu Peel Water is the aqueous solution of the steam
distillates obtained from the peel of Citrus unshiu.

Skin-Conditioning Agents -
Occlusive
Skin-Conditioning Agents -
Humectant

Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous

Abrasives

Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Antioxidants

Humectants; Skin Protectants;
Skin-Conditioning Agents -
Humectant
Skin-Conditioning Agents -
Miscellaneous

Flavoring Agents

Abrasives

Cosmetic Astringents
Skin-Conditioning Agents -
Miscellaneous

Fragrance Ingredients

Skin Protectants

Table 2. Citrus-ingredients that potentially function solely as fragrance ingredients.

Citrus Aurantifolia (Lime) Peel Water
Citrus Jabara Peel Powder

Citrus Junos Peel Powder
Citrus Unshiu Peel Powder
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Table 3. Review of Citrus genus species names’

Genus Species Name Used in INCI Names (common name) Accepted Genus Species Name
Citrus aurantifolia (lime) Citrus x aurantifolia

Citrus aurantium amara (bitter orange) Citrus x aurantium

Citrus aurantium bergamia (bergamot) Citrus x limon

Citrus aurantium dulcis (orange)

Citrus x aurantium

Citrus clementina (clementine)

Citrus x aurantium

Citrus depressa

Citrus reticulata

Citrus glauca

Citrus glauca

Citrus grandis (grapefruit or pomelo)

Citrus maxima or Citrus x aurantium

Citrus hassaku

Citrus medica x Citrus x aurantium

Citrus iyo Citrus x aurantium
Citrus jabara Not known

Citrus japonica (kumquat) Citrus japonica
Citrus junos Citrus x junos

Citrus limon (lemon)

Citrus x limon

Citrus madurensis

Citrus x microcarpa

Citrus medica vulgaris

Citrus reticulata

Citrus natsudaidai

Citrus x aurantium

Citrus nobilis (mandarin orange)

Citrus reticulata

Citrus paradisi (grapefruit)

Citrus x aurantium

Citrus reticulata (tangerine)

Citrus reticulata

Citrus shunkokan Cultivated hybrid
Citrus sinensis (orange) Citrus x aurantium
Citrus sphaerocarpa Cultivated hybrid
Citrus sudachi Citrus reticulata
Citrus tachibana Not listed

Citrus tamurana Cultivated hybrid

Citrus tangelo (tangelo)

Citrus x aurantium

Citrus tangerine (tangerine)

Citrus reticulata

Citrus tankan

Citrus reticulata

Citrus unshiu

Citrus reticulata
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Table 4. Physical and chemical properties of citrus aurantium dulcis (orange) peel wax.

Property Description Reference
Citrus Aurantium Dulcis (Orange) Peel Wax
Color light reddish-brown to orange 6
Odor mild to very low characteristic 6
Appearance semi-solid 6
molecular weight > 400 4
melting point 45-57 °C refined; 35-50 °C deodorized 6
congealing point 45-55 °C refined; 30-45 °C deodorized 6
acid value 8-20 refined; 10-20 deodorized 6
saponification value 70-110 refined and deodorized 6
hydroxyl value 20-50 refined; 10-40 deodorized 6
log P >3.5 4

UV absorbance 210-240 nm 6
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Table 5. Constituents that are established contact allergens in humans, according to the SCCS.

Constituent

categorized according to number of patients reacting positively and to the number of patients tested
(>1000 patients tested, unless indicated as r.t., i.e., rarely tested) 3

B-caryophyllene
carvone

citral

citronellol
coumarin
farnesol
geraniol

linalyl acetate
o- and B-pinene
(DL)-limonene
tepineol (mixture of isomers)/a-terpineol
terpinolene

<10 (oxidized and non-oxidized)
<10 (r.t.)

101 to 1000

11-100

101 to 1000

101 to 1000

101 to 1000

<10

11-100

11-100 (non-oxidized); 101 to 1000 (oxidized)
<10

11-100
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Table 6. Primary chemical composition of citrus aurantium dulcis (orange) peel wax by percent

unsaturated monoesters, hydroxyl-monoesters, and monoesters 50-65
free fatty acids C12-C26 6-15
hydrocarbons C21- C33 8-15
sterol esters 5-18
free sterols 4-8
free alcohols 2-7
carotenoids 0.5-2
glycolipids 0.5-2
phospholipids 0.5-2
flavonoids 0.2-1
fragrance compounds, natural 0.2-0.8

Table 7. Constituents of citrus aurantium dulcis (orange) peel wax with color or aroma characteristics.

color compounds (carotenoids)

aroma compounds

(alcohols, aldehydes, ketones, esters, and hydrocarbons)

phytoene octan-1-ol
phytolluene nonanal
a-carotene linalool
B-carotene p-mentha-2,8-dien-1-ol
y-carotene sabinol
d-carotene isopulegol
lycopene 4-methylacetophenone
cryptoxanthin a-terpineol
hydroxy-a-carotene ethyl ocatanoate
cyroflevin decanal
rubiflavin carveol
rubixanthin neral
lutein carvone
canthaxanthin pipertone
zeaxanthin geranial
antheraxanthin perillyl alcohol
violaxanthin a-cubebene
luteoxanthin hexyl hexanoate
auroxanthin B-elemene
B-citraurin B-famesene
liavoxanthin caryophyllene
sintaxanthin y-selinene
xanthophylls B-copaene
d-cadinene
bisabolene

valencene
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Table 8. Frequency (2015) and concentration of use (2013) according to duration and type of exposure for Citrus peel-derived ingredients.”®

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Aurantifolia (Lime) Peel Citrus Aurantifolia (Lime) Pecl Citrus Aurantifolia (Lime) Peel Powder Citrus Aurantium Amara (‘,Bltter Orange)
Extract Peel Extract
Totals' NR 1.5 14 0.00001-0.025 1 NR 46 0.00002-0.18
Duration of Use
Leave-On NR NR 12 0.0005-0.025 NR NR 32 0.00002-0.18
Rinse Off NR 1.5 2 0.00001-0.0005 1 NR 13 0.001
Diluted for (Bath) Use NR NR NR NR NR NR 1 NR
Exposure Type
Eye Area NR NR NR NR NR NR 2 0.18
Incidental Ingestion NR NR NR NR NR NR NR 0.0002
Incidental Inhalation-Spray NR NR 64 1° NR NR NR 1;16% 7° 0.001°
Incidental Inhalation-Powder NR NR 1* 0.009° NR NR 7° 0.0005°
Dermal Contact NR 1.5 14 0.00001-0.025 1 NR 37 0.0002-0.18
Deodorant (underarm) NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR NR NR 0.00025-0.0003 NR NR 9 0.001
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR 0.00002-0.0001
Mucous Membrane NR NR NR NR NR NR 2 0.0002
Baby Products NR NR NR NR NR NR NR NR
Citrus Aurantium Amara (Bitter Orange) Citrus Aurantium Amara (Bitter Citrus Aurantium Dulcis (Orange) Peel Citrus Aurantium Dulcis (Orange) Peel
Peel Powder" Orange) Peel Wax® Extract’ Powder
Totals' 2 6 5 NR 54 0.00001-1.9 11 6
Duration of Use
Leave-On NR NR 3 NR 27 0.00001-1.9 5 NR
Rinse Off 2 6 2 NR 26 0.00003-0.65 6 6
Diluted for (Bath) Use NR NR NR NR 1 0.0025 NR NR
Exposure Type
Eye Area NR NR NR NR 1 0.0002-0.0005 NR NR
Incidental Ingestion NR NR 3 NR 2 1.9 NR NR
Incidental Inhalation-Spray NR NR NR NR 14% 4° 0.001; 0.00001* 3b NR
Incidental Inhalation-Powder NR NR NR NR 4° 0.00002-0.33° 1;3° NR
Dermal Contact 2 6 1 NR 33 0.00002-0.65 11 6
Deodorant (underarm) NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR NR 1 NR 19 0.00001-0.001 NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 1 NR 4 NR 15 0.00003-1.9 2 NR
Baby Products NR NR NR NR NR NR NR NR
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Table 8. Frequency (2015) and concentration of use (2013) according to duration and type of exposure for Citrus peel-derived ingredients.”®

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Aurantmn\l)vl:iéms (Orange) Peel Citrus Auranlt;;il:afilchlbana Peel Citrus Depressa Peel Extract Citrus Grandis (Grapefruit) Peel Extract
Totals’ 4 0.005-0.5 NR 0.0008 NR 0.0014 48 0.0001-0.5
Duration of Use
Leave-On 4 0.07-0.5 NR 0.0008 NR 0.0014 38 0.0001-0.5
Rinse Off NR 0.005-0.39 NR NR NR NR 10 0.0225-0.03
Diluted for (Bath) Use NR NR NR NR NR NR NR NR
Exposure Type
Eye Area NR 0.15-0.16 NR NR NR NR 3 0.5
Incidental Ingestion NR 0.5 NR NR NR NR 1 NR
Incidental Inhalation-Spray NR NR NR NR NR NR 14% 9° NR
Incidental Inhalation-Powder NR NR NR NR NR 0.0014° 9° 0.0001-0.0005°
Dermal Contact 4 0.7-0.39 NR 0.0008 NR 0.0014 44 0.0001-0.03
Deodorant (underarm) NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR 0.005-0.045 NR NR NR NR 1 NR
Hair-Coloring NR NR NR NR NR NR 2 NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane NR 0.5 NR NR NR NR 2 NR
Baby Products NR NR NR NR NR NR NR NR
Citrus Junos Peel Extract Citrus Limon (Lemon) Peel Extract Citrus Limon (Lemon) Peel Powder Citrus Medica Limonum (Lemon) Peel Wax
Totals’ 1 0.0012-0.036 171 0.0001-0.51 4 NR 1 NR
Duration of Use
Leave-On 1 0.0012-0.036 67 0.0001-0.25 2 NR NR NR
Rinse Off NR NR 103 0.0011-0.51 2 NR 1 NR
Diluted for (Bath) Use NR NR 1 NR NR NR NR NR
Exposure Type
Eye Area 1 NR 4 NR NR NR NR NR
Incidental Ingestion NR 0.0012 3 0.0005 NR NR NR NR
Incidental Inhalation-Spray NR NR 1;21% 19° 0.012° 1° NR NR NR
Incidental Inhalation-Powder NR NR 19° 0.0001-0.25° 1° NR NR NR
Dermal Contact 1 0.0012-0.036 89 0.0001-0.51 3 NR 1 NR
Deodorant (underarm) NR NR 1° NR NR NR NR NR
Hair - Non-Coloring NR NR 76 0.0011-0.01 NR NR NR NR
Hair-Coloring NR NR 2 NR NR NR NR NR
Nail NR NR 1 NR 1 NR NR NR
Mucous Membrane NR 0.0012 16 0.0005-0.51 1 NR 1 NR

Baby Products NR NR 1 NR NR NR NR NR
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Table 8. Frequency (2015) and concentration of use (2013) according to duration and type of exposure for Citrus peel-derived ingredients.”®

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Nobilis (Mandarin Orange) Peel Citrus Paradisi (Grapefruit) Peel Citrus Reticulata (Tz:lngerine) Peel Citrus Tachibana (Tachibana) Peel Extract®
Extract Extract Extract
Totals’ 19 0.0003-0.03 13 0.0017-0.0068 30 NR 3 NR
Duration of Use
Leave-On 8 0.0025-0.009 7 0.0017 25 NR 5 NR
Rinse Off 11 0.0003-0.03 6 0.0068 5 NR 1 NR
Diluted for (Bath) Use NR 0.0005-0.0025 NR NR NR NR NR NR
Exposure Type
Eye Area NR NR NR NR 5 NR NR NR
Incidental Ingestion NR NR 3 NR NR NR NR NR
Incidental Inhalation-Spray 4% 2° NR 3* NR 15% 3° NR 1% 3° NR
Incidental Inhalation-Powder 2° 0.0025° NR NR 3 NR 3 NR
Dermal Contact 15 0.0005-0.03 4 0.0017-0.0068 30 NR 6 NR
Deodorant (underarm) NR NR NR NR NR NR NR NR
Hair - Non-Coloring 4 0.0003-0.005 6 NR NR NR NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 7 0.0005-0.0025 5 NR 3 NR NR NR
Baby Products NR NR NR NR NR NR NR NR
Citrus Unshiu (Satsuma Orange) Peel
Extract'
Totals’ 40 0.000002-0.94
Duration of Use
Leave-On 31 0.0002-0.094
Rinse Off 8 0.000002-0.94
Diluted for (Bath) Use 1 0.03
Exposure Type
Eye Area 3 0.000002-0.002
Incidental Ingestion NR NR
Incidental Inhalation-Spray 9% 15° NR
Incidental Inhalation-Powder 15° 0.002-0.094°
Dermal Contact 39 0.000002-0.94
Deodorant (underarm) NR NR
Hair - Non-Coloring 1 NR
Hair-Coloring NR NR
Nail NR NR
Mucous Membrane 2 0.03
Baby Products NR NR

NR = Not reported.

+ Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses.
* It is possible these products may be sprays, but it is not specified whether the reported uses are sprays.

> Not specified whether a powder or a spray, so this information is captured for both categories of incidental inhalation.
It is possible these products may be powders, but it is not specified whether the reported uses are powders.

4 Listed as Citrus Aurantium (Bitter Orange) in the VCRP database.

“Only listed in the VCRP database, not an INCI ingredient. Included because of similarity.

" Includes three uses listed under Citrus Sinensis (Sweet Orange) Peel Extract in the VCRP database.

¢ Listed as Citrus Sinensis (Sweet Orange) Peel Wax in the VCRP database.

"Listed as Citrus Reticulata (Mandarin Orange) Peel Extract in the VCRP database.

" Listed as Citrus Unshiu (Satsuma Orange) Peel Extract in the VCRP database.
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Table 9. Ingredients that are not reported to be in use

Citrus Aurantifolia (Lime) Peel Water

Citrus Aurantium Amara (Bitter Orange) Peel
Citrus Aurantium Bergamia (Bergamot) Peel Water
Citrus Aurantium Sinensis Peel Extract
Citrus Depressa Peel Powder

Citrus Grandis (Grapefruit) Peel

Citrus Grandis (Grapefruit) Peel Powder
Citrus Hassaku/Natsudaidai Peel Powder
Citrus Iyo Peel Extract

Citrus Iyo Peel Water

Citrus Jabara Peel Extract

Citrus Jabara Peel Water

Citrus Junos Peel Powder

Citrus Junos Peel Water

Citrus Limon (Lemon) Peel

Citrus Limon (Lemon) Peel Water

Citrus Natsudaidai Peel Extract

Citrus Nobilis (Mandarin Orange) Peel Powder
Citrus Reticulata (Tangerine) Peel Powder
Citrus Shunkokan Peel Extract

Citrus Sunki Peel Extract

Citrus Tachibana/Reticulata Peel Powder
Citrus Tangelo Peel Powder

Citrus Tangerina (Tangerine) Peel

Citrus Tangerina (Tangerine) Peel Extract
Citrus Unshiu Peel Powder

Citrus Unshiu Peel Water
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Table 10. Dermal irritation studies for Citrus peel-derived ingredients

Test Article Concentration/Dose Test Population Procedure Results Reference
NON-HUMAN
Citrus Aurantium Dulcis 100% details not provided MATEX in vitro toxicity no irritation 46
(Orange) Peel Wax testing system; details not
provided
HUMAN
Citrus Aurantium Dulcis 100% details not provided 48 h patch test; details not no irritation 0

(Orange) Peel Wax provided




Table 11. Photosensitization and phototoxicity studies
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Test Article Concentration/Dose

Test Population

Procedure

Results

Reference

NON-HUMAN

lemon fruit juice and lemon peel undiluted; liberally
juice (Tahitian and Sicilian applied
varieties)

3 adult rats (strain
not specified) per

group

-rats were painted with fresh lemon fruit juice or lemon peel
juice from 2 lemon varieties on depilated skin on the right
back; left side was negative control with only sunlight

exposure

-rats were placed in plastic tubes with eight orifices to allow

natural sunlight through
- exposure to sunlight was 2.5, 5, 7.5, or 10 min

-experiment repeated with Tahitian variety lemon peel juice

with sun block SPF 45, UVA and UVB

-biopsies performed for each time period for histopathological

studies and photodocumentation

-phytophotodermatitis observed after 48 h after
exposure to both types of peel juice

-no reactions observed to peel juice without sun
exposure or to sun exposure alone

-minimum exposure time of 2.5 min sufficient to
induce phototoxic reaction, with longer exposures
causes more intense reactions

-histopathological studies showed epithelial time-
dependent vacuolar degeneration

-sunblock diminished reaction intensity, but did
not prevent it

lemon peel juice (Tahitian
variety)

undiluted; liberally
applied

4 albino rats

-epilated right half of back of rats was sprayed with peel juice
-one quadrant exposed to natural sunlight for 5 min and the

other for 8 min;
-left back served as control

-biopsies taken after 1, 2, 3, 4, 5, 6, 24, 48, and 72 h from both

sides

-normal epidermis observed for first 6 time
intervals on both sides

-after 24 h, treated area showed keratinocyte
necrosis, cytoplasmic vacuolization and
spongiosis in all rats, independent of exposure
time

-after 48 h, erythema evident, strong
vacuolization observed that progressed to sub- or
intraepidermal blisters

-erythema persisted after 72 h at a lesser intensity
-control side has isolated keratinocyte necrosis
with only 8 min of exposure after 24 h, but after
48 h only slight spongiosis was observed which
resolved by 72 h

lemon peel juice (Tahitian undiluted

variety)

4 adult rats (strain
not specified)

-test material was applied to depilated skin on the right side of

the animal’s back, left side served as a control
-animals exposed for 8 min to mid-day sunlight

-biopsies performed immediately after induction and after 1
and 2 h and evaluated by transmission electron microscopy
-at 24 and 48 h after induction, light microscopy performed on

tissues to evaluate changes

-no histological changes observed on control sites
-immediately after induction, keratinocyte
cytoplasmatic vacuolization and membrane
ruptures near vacuolization sties were observed
-at 1 h after, desmosomal changes observed in
addition to vacuolization, keratin filaments were
not attached to demosomal plaques, and free
demosomes and membrane ruptures were
observed

-at 2 h after, similar changes were observed in
addition to granular degeneration of keratin




Table 11. Photosensitization and phototoxicity studies
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Test Article Concentration/Dose

Test Population

Procedure Results

Reference

HUMAN

citrus aurantium dulcis (orange) 100% undiluted
peel wax

11 subjects, fair
skinned with skin
types I-1I1

- 2 sites treated with 0.2 ml of the test material and 1 site was  no phototoxic response was observed
untreated; patches were occluded and applied to the back

- 24 h after dosing, subjects were exposed to sunlight for 5-10

min, a Solar UV Simulator® with a 150 watt xenon arc lamp

(UVA and UVB 290-400 nm) with a Schott WG 345 to filter

out UVB (290-320 nm) so that only UVA was delivered (320-

21

sweet orange peel, mesocarp, undiluted
and fruit and alcohol extractions
ofall 3

3 subjects with type 1
skin and 1 subject
with type II skin

400 nm).

- test sites were examined 15 min, 24 h, and 48 h after

irradiation

-in duplicate Finn Chambers, peel, mesocarp, or fruit were -strong erythema (++) observed in 2 subjects with
applied directly to skin or as alcohol extract solutions (0.2 type 1 skin and strong erythema and infiltration
2/0.2 ml) at 20 pl on paper discs (+++) observed in 1 subject with type I skin
-closed patches were 1 h in duration after48 h after irradiation and exposure to pure

- 48 h after dosing, subjects were exposed to sunlight for 30 ~ peel and peel extract

min, a Phillips blacklight TL 20W/09 (320-440 nm) that -slight erythema observed in all 3 type I subjects
delivered a total dose of 2.5 J/cm? after exposure to pure peel and peel extract with

- test sites were examined 8, 24, 48, 72, and 96 h after no sun exposure after 48 h

irradiation -no reactions observed to mesocarp or fruit, either

pure or extract
-no reactions induced in the type II skin subject

20
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ABSTRACT

The CIR Expert Panel assessed the safety of 14 Citrus-derived peel oil ingredients and concluded
that these ingredients are safe for use in cosmetic products when finished products, excluding
rinse-off products, do not contain more than 0.0015% (15 ppm) 5-methoxypsoralen (5-MOP), and
when formulated to be non-sensitizing and non-irritating. The citrus-derived peel oil ingredients
are most frequently reported to function in cosmetics as fragrances and/or skin conditioning
agents. The Panel reviewed the available animal and clinical data to determine the safety of these
ingredients. Because final product formulations may contain multiple botanicals, each containing
similar constituents of concern, formulators are advised to be aware of these constituents and to
avoid reaching levels that may be hazardous to consumers. Industry should use good
manufacturing practices to limit impurities that could be present in botanical ingredients.

INTRODUCTION
Citrus-derived peel oils are widely used as cosmetic ingredients, and are most frequently reported to function in
cosmetics as fragrances and/or skin conditioning agents (Table 1). This report assesses the safety of the following
14 citrus-derived peel oils:

Citrus Aurantifolia (Lime) Peel Oil Citrus Junos Peel Oil

Citrus Aurantium Amara (Bitter Orange) Peel Oil Citrus Limon (Lemon) Peel Oil

Citrus Aurantium Currassuviensis Peel Oil Citrus Medica Vulgaris Peel Oil

Citrus Aurantium Dulcis (Orange) Peel Oil Citrus Nobilis (Mandarin Orange) Peel Oil
Citrus Clementina Peel Oil Citrus Reticulata (Tangerine) Peel Oil
Citrus Grandis (Grapefruit) Peel Oil Citrus Tachibana/Reticulata Peel Oil
Citrus Iyo Peel Oil Citrus Tangerina (Tangerine) Peel Oil

The citrus ingredients in this assessment are found in foods, and daily exposure from food use would result in much
larger systemic exposures than those from use in cosmetic products. Additionally, essential oils, oleoresins (solvent-
free), and natural extracts (including distillates) derived from some citrus fruits are generally recognized as safe
(GRAYS) for their intended use in foods for human and animal consumption according to the Food and Drug
Administration (FDA). Volatile oils of limes, lemons, grapefruits, bitter oranges, oranges, and tangerines are
described as flavoring agents in the United States Pharmacopeia (USP) Food Chemicals Codex.' Thus, the systemic
toxicity potential of citrus-derived peel oils via oral exposure is not addressed further in this report. The primary
focus of the safety assessment of these citrus ingredients as used in cosmetics is on the potential for irritation and
sensitization from dermal exposure.

The CIR does not review ingredients that function only as fragrance ingredients because, as fragrances, the safety of
these ingredients is evaluated by the Research Institute for Fragrance Materials (RIFM). Three of the citrus-derived
peel oils in this report function only as fragrance ingredients, according to the International Cosmetic Ingredient
Dictionary and Handbook (see Table 2).> However, RIFM has not confirmed that these three ingredients function
only as fragrances and therefore within its purview, thus CIR is reviewing the safety of these ingredients.

Botanicals such as citrus contain hundreds of constituents, some of which have the potential to cause toxic effects.
For example, bergapten (aka 5-methoxypsoralen or 5-MOP) is a naturally-occurring phototoxic furanocoumarin
(psoralen) in citrus peel oils. In this assessment, CIR is reviewing information available to evaluate the potential
toxicity of each of the citrus-derived peel oils as a whole, complex substance. Except for specific constituents of
concern, CIR is not reviewing information that may be available to assess the potential toxicity of the individual
constituents of which the citrus-derived ingredients are composed. CIR requested information on the concentrations
(including ranges, means, upper 95 percent confidence limits, detection limits, etc.) of individual constituents in
citrus-derived peel oils used in cosmetics to facilitate the safety assessment of these ingredients. Such information
on constituents that have been identified as constituents of concern by the Panel in previous safety assessments, or
by other recognized scientific expert review bodies, is especially important.

Some toxicological data on lemon oil and sweet orange oil (synonyms: lemon, ext. and orange, sweet, ext.,
respectively) reviewed in this safety assessment were obtained from robust summaries of data submitted to the
European Chemical Agency (ECHA) by companies as part of the REACH chemical registration process. These data
are available on the ECHA website.”*
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Note: In many of the published studies included in this assessment, the information provided is not sufficient to
determine how well the substance being tested represents the cosmetic ingredient. In this safety assessment, if a
substance tested in a study is not clearly a cosmetic ingredient, because of lack of information on the genus and
species from which the substance was derived and/or the method of extraction used, the test substance will be
referred to by a common name (e.g. lime oil). If the substance is clearly a cosmetic ingredient, the International
Nomenclature of Cosmetic Ingredients (INCI) name will be used (e.g. “citrus aurantifolia (lime) peel 0il”). In some
instances, the part of the plant from which the oil was expressed is not known but, based on the method of
manufacture, the oil could have been expressed from the peels of the citrus fruit. Additionally, some inconsistencies
were noted in both taxonomic and INCI naming conventions. For example, this report includes the sweet orange
ingredient described as citrus aurantium dulcis (orange) peel oil in the International Cosmetic Ingredient Dictionary
and Handbook.” In contrast, most of the published literature and FDA refer to this ingredient as citrus sinensis
(sweet orange) peel oil. Another example of a naming inconsistency is citrus grandis (grapefruit) peel oil; Citrus
grandis is generally considered a name for a pummelo, and is more commonly called Citrus maxima. The INCI
Committee of the Personal Care Products Council (Council) is working to correct some of these errors.

CHEMISTRY

Definition and General Characterization

The definitions and functions of the citrus-derived peel oils included in this report are provided in Table 1. In some
cases, the definition provides insight on the method(s) of manufacture. It should be noted that essential oils are
hydrophobic, liquid, volatile aroma compounds from plants. These are typically mixtures of small molecules, but
their chemical structures can vary widely. The volatile nature of essential oils makes them likely to be useful as
fragrances, but does not preclude other functions for them in cosmetics.

There are numerous Citrus varieties distributed throughout the world; most citrus fruits are grown in the temperate
and tropical zones in both the northern and southern hemispheres.” Citrus can be propagated and new varieties can
be produced by cultivating asexual nuclear or chance seedlings or by crossing or mutation.

Physical and Chemical Properties
Physical and chemical properties of the citrus-derived peel oils are provided in Table 3.

Method of Manufacturing
A suitable antioxidant can be added to citrus oil during preparation.’

Bitter orange oil and orange oil are obtained using a cold-pressed extraction method from the fresh peel of the fruit
of Citrus aurantium and Citrus sinensis, respectively.' Citrus grandis oil® and Citrus junos oil’ are also extracted
using a cold-press method. Tangerine oil (cold-pressed) is obtained from the peels of the ripe fruit of the Dancy
tangerine, Citrus nobilis or Citrus reticulata, and from some other closely related varieties."

Lemon oil and lime oil, expressed, are produced by pressing the outer rind of the ripe fruit by hand or by machine.®
More economical processes involve an integrated juice-oil procedure. These oils can also be produced by distilla-
tion of expressed oils or direct distillation of fruit; distilling (rectifying) removes terpenes. Steam distillation
removes non-volatile furocoumarins.

Citrus iyo oil is produced by removing the peel from the fruit, homogenization of the peel with distilled water, and
lyophilization.” The oil is purified using vacuum distillation.

Mandarin peel oil, expressed (identified in the literature as Citrus reticulata), is prepared by expression of the peels
of the ripe fruit of the mandarin orange."’

Constituents/Composition

The citrus-derived peel oils are complex botanicals composed of numerous constituents; there is great variation
among citrus species and cultivars because of frequent bud mutations, interspecific and intergeneric hybridization,
and apoximis (i.e., one or more of several types of asexual reproduction).'’ The composition of citrus oils will vary
based on the location where the plant is grown, the maturity of the plant, and storage conditions.” The method of
extraction will also affect the composition.

Citrus oils contain large amounts of monoterpene hydrocarbons. Limonene is the constituent present in the greatest
amount, often comprising greater than 90% of the oil, and the amount present can vary within the oil; for example,
limonene is reported to compose 38.1%-95.8% C. limon (lemon) peel essential oils, cold pressed.'>" Citrus oils
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also contain sesquiterpene hydrocarbons, which are responsible for the characteristic flavors of these oils.'> Table 4
lists the chemical compositions of cold-pressed,®”!'"'® hydrodistilled,'”*' lyophilization/vacuum distillation,” and
steam-distilled*” peel oils sorted by citrus plant species, Table 5 presents the typical levels of 5-MOP found in some
of the oils, and Table 6 provides the levels of major coumarins and furocoumarins in lemon and lime oil. Table 7
lists citrus constituents that are established contact allergens, according the European Commission’s Scientific
Committee on Consumer Safety (SCCS).

USE

Cosmetic

Table 8 presents the current product-formulation use data for citrus-derived peel oils. These ingredients are most
frequently reported to function as fragrances and/or skin conditioning agents-miscellaneous.”

According to information supplied to the FDA by industry as part of the Voluntary Cosmetic Registration Program
(VCRP), citrus limon (lemon) peel oil has the most reported uses in cosmetic and personal care products, with a total
of 490; more than half of the uses are in leave-on skin care preparations.”® Citrus aurantium dulcis (orange) peel oil
(reported as citrus sinensis (sweet orange) peel oil by the VCRP) has the second greatest number of overall uses
reported, with a total of 289; about half of those uses are in leave-on skin care preparations.

In a use concentration survey conducted by the Council, citrus limon (lemon) peel oil had a maximum use concen-
tration range of 0.0001% to 0.5% with 0.5% reported in “other” skin care preparations.” Citrus aurantium dulcis
(orange) peel oil had a maximum use concentration range of 0.00002% to 29%, with 29% reported in non-coloring
hair conditioners.

In some cases, reports of uses were received from the VCRP, but no concentration of use data were provided. For
example, citrus junos peel oil is reported to be used in 6 formulations, but no use concentration data were avail-
able. In other cases, no reported uses were identified by the VCRP, but a maximum use concentration was provided
in the industry survey. For example, citrus grandis (grapefruit) peel oil was not reported in the VCRP database to be
in use, but the industry survey indicated that it is used at concentrations up to 0.05%. It should be presumed that
citrus grandis (grapefruit) peel oil is used in at least one cosmetic formulation.

Table 9 lists the seven citrus-derived peel oils not indicated to be in use based on the VCRP data and the results of
the Council concentration of use survey.

Under the rules governing cosmetic products in the European Union, citrus-derived ingredients must have furocou-
marin content below 1 mg/kg in sun-protection products and in bronzing products.” The International Fragrance
Association (IFRA) has issued standards for citrus oils and other furocoumarin-containing essential oils.® Thus,
finished products that are applied to the skin, excluding rinse-off products like bath preparations and soaps, must not
contain more than 0.0015%, or 15 ppm, 5-MOP. This equates to 0.0075%, or 75 ppm, in a fragrance compound
used at 20% in a consumer product that is applied to the skin. If the level of 5-MOP has not been determined, limits
specified for individual oils should be observed, and when such oils are used in combination with other phototoxic
ingredients, the potential for an additive effect should be considered and use levels should be reduced accordingly.
Restrictions for furocoumarin-containing essential oils have been recommended for bitter orange oil expressed,
grapefruit oil expressed, lemon oil cold pressed, and lime oil expressed.

An TFRA standard also has been issued for 7-methoxycoumarin, which is prohibited for use in fragrance com-
pounds.27 Based on established maximum levels of this substance from commercially-available natural sources (like
essential oils, extracts and absolutes), exposure to 7-methoxycoumarin from the use of these oils and extracts is
regarded to be acceptable if the level of 7-methoxycoumarin in the finished product does not exceed 100 ppm. An
example of a maximum concentration based on this standard is 0.1% for lime cold pressed oil.

Additionally, IFRA has set a standard stating that d-, 1-, and dl-limonene and natural products containing substantial
amounts of it, should only be used when the level of peroxides is kept to the lowest practical level; such products
should have a peroxide value of <20 mmol/1.** This standard is also cited by the European Commission.”” The
European Union also states that limonene must be included in the list of ingredients when its concentration exceeds
0.001% in leave-on products and 0.01% in rinse-off products.
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The IFRA has also set limits on the amounts of some citrus-derived oils in finished products. For leave-on products
applied to skin areas exposed to direct sunlight, these limits include: 1.25% bitter orange peel expressed;’’ 4%
grapefruit oil expressed;’' 2% lemon oil cold-pressed;’* 0.7% lime oil expressed.”> There are no restrictions for any
of these oils in rinse-off products and products that are not applied to the skin. IFRA specified that if combinations
of phototoxic fragrance ingredients are used, the use levels must be reduced accordingly, so that the sum of the con-
centrations of all phototoxic fragrance ingredients, expressed as a percentage of their respective recommended
maximum levels, shall not exceed 100% in the consumer product. Additionally, the IFRA general standard
described above for ‘Citrus oils and other furocoumarins-containing essential oils’ must be considered.

Non-Cosmetic

The essential oils, oleoresins (solvent-free), and natural extractives (including distillates) derived from the following
citrus fruits are GRAS for their intended use in foods for human consumption: Citrus aurantifolia (lime); Citrus
aurantium (bitter orange; the flowers and peel); Citrus limon (lemon); Citrus reticulata (tangerine); Citrus reticulata
blanco (mandarin); Citrus sinensis (orange; the leaf, flowers, and peel) and citrus peels (species not specified)
(21CFR182.20). These essential oils, oleoresins (solvent-free), and natural extractives (including distillates) of these
citrus fruits are GRAS for their intended use in animal drugs, feeds, and related products (21CFR582.20).

Citrus essential oils are used in the pharmaceutical industry as flavoring agents to mask the unpleasant taste of
drugs."® Citrus aurantium amara (bitter orange) and extracts of its dried fruit and peel have been used in traditional
Western medicines and in Chinese and Japanese herbal medicines.™

TOXICOLOGICAL STUDIES
As noted earlier, the citrus ingredients in this assessment are found in foods, and daily exposures from food use
would result in a much larger systemic exposure than those from use in cosmetic products. Essential oils, oleoresins
(solvent-free), and natural extracts (including distillates) derived from some citrus fruits are GRAS for their intended
use in foods for human and animal consumption according to the FDA. Volatile oils of limes, lemons, grapefruits,
bitter oranges, oranges, and tangerines are described as flavoring agents in the USP Food Chemicals Codex.'
Therefore, the systemic toxicity potential of these ingredients is not addressed further in this report. The primary
focus of this safety assessment is on the potential for irritation and sensitization from dermal exposure to these citrus
ingredients as used in cosmetic products.

Acute Toxicity
Dermal — Non-Human
Lemon Oil

The dermal LD, of lemon oil was greater than 10 g/kg in rabbits.” An occlusive patch of undiluted oil was applied
to the skin of six animals for 24 h. One animal died during the observation period.

Mandarin Oil — Expressed (Citrus reticulata)

The dermal LD5, of mandarin peel oil (Citrus reticulata) was greater than 5 g/kg in rabbits.'’ An occlusive patch of
undiluted oil was applied to the skin of seven animals for 24 h.

Orange Oil

The dermal LDs, of sweet orange oil was greater than 5 g/kg in female New Zealand White rabbits.* An occlusive
patch of undiluted oil was applied to the skin of 10 animals for 24 h. Signs of skin irritation were reported, including
moderate redness in 10/10 animals, slight edema in 3/10 animals, and moderate edema in 5/10 animals.

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY

No published reproductive and developmental studies on citrus-derived peel oils were identified in a literature
search for these ingredients, and no unpublished data were submitted.

GENOTOXICITY
Genotoxicity studies for in vitro assays are summarized in Table 10. No genotoxic effects were observed for lemon
oil or sweet orange oil in bacterial reverse mutation assays, mouse lymphoma cell mutation assays, and Chinese
hamster chromosome aberration assays.>*
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CARCINOGENICITY
Orange Oil, Lemon Oil, Grapefruit Oil and Lime Oil
Tumor-promoting activity was observed in mouse skin exposed to essential oils of orange (sweet), lemon, grape-
fruit, or lime.*> Chemical constituents of these oils were not fully identified in this study, although the terpene and
non-terpene fractions were separated. Groups of 10 male and 10 female strain 101 mice received a single applica-
tion of 9,10-dimethyl-1,2-benzanthracene (DMBA) in acetone (300 pg in 0.2 ml in 4 groups, 225 ugin 0.15mlin a
fifth group). Group | was a control group that received no further treatments. Groups 2 through 5 received weekly
applications of 0.25 ml of the test substances 3 weeks after the application of DMBA.

By the fifth week, papillomas were observed in Group 3 (lemon oil), Group 4 (grapefruit oil), and Group 5 (lime
oil). Papillomas were observed in Group 2 (orange oil) by the 12" week. After 33 weeks, 10/20 mice in the lemon
oil and lime oil treatment groups and 13/20 mice in the grapefruit oil and orange oil groups had papillomas. Only 1
mouse in the control group had papillomas after 33 weeks, and the affected site was not the treated skin. Additional-
ly, one female mouse of the lemon oil group developed a sebaceous-gland tumor of the nipple. No malignant skin
tumors were observed in the orange oil group: treatment for this group was stopped after 42 weeks. Squamous cell
carcinomas of the skin were observed in two mice from the lemon oil group and two mice of the grapefruit oil group
between weeks 36 and 55. One malignant skin tumor was observed in the lime oil group at week 34; however, the
mouse was found dead and a proper histological examination was not possible. No malignant skin tumors were ob-
served in the control group. Non-dermal tumors during the treatment period were observed in one mouse of the
orange oil group (a hemangioma of the subcutaneous tissue starting at week 7) and in one mouse of the grapefruit oil
group (a spindle cell sarcoma of the subcutaneous tissues). No tumors of the internal organs were observed. The
survivalzg)f all the mice, including the controls, in this experiment was poor because of a very high incidence of renal
disease.

Orange Oil

Tumor-promoting activity was observed in mouse skin exposed to orange (sweet) 0il.** In the study, groups of 10
male and 10 female strain 101 mice received a single application of DMBA in acetone (300 pg in 0.15 ml). One
group (15 mice of each sex) was a control group that received no further treatments. Two groups received weekly
applications of 0.25 ml of 40% orange oil in acetone or 80% orange oil in acetone 3 weeks after the initial applica-
tion of DMBA. The applications continued for 37 weeks.

Papillomas were observed in both groups treated with orange oil starting on the 12" week. After 33 weeks, 5/10
mice treated with 40% orange oil and 10/10 mice treated with 80% orange oil had papillomas, and at study end, only
1 tumor of each group was found outside of the treated area. Four mice in the control group had papillomas by week
33, but these tumors were outside of the treated area of the skin. Malignant tumors were observed in one mouse of
each treatment group, arising from the pre-existing papilloma. Both tumors were squamous-cell carcinomas
infiltrating the panniculus muscle. Additionally, tumors of the urethral orifice were observed in 4 female mice of
the 40% orange oil group. The survival of all the mice in this experiment was poor due to a very high incidence of
renal disease.

In the same study, tumor-promoting activity was observed in mice exposed to undiluted orange oil after pretreating
the mice with either dermal or intraperitoneal injections of urethane. The effect was weak compared to the effects
observed after DMBA induction.

A similar experiment performed in the same study tested the carcinogenic effects of orange oil without pretreatment
with DMBA or urethane. The mice were treated once weekly with 0.25 ml of 40% or 80% orange oil in acetone or
undiluted orange oil for 38 (diluted) or 46 (undiluted) weeks. This study found no evidence of direct tumorigenic
effects on the treated mouse skin. Urethral orifice tumors were observed in one female mouse of the 40% orange oil
group and in one female mouse of the 80% orange oil group. A papilloma was observed on the head of a mouse
(outside of the treatment site) that was treated with 80% orange 0il.

IRRITATION AND SENSITIZATION

Dermal Irritation

Dermal irritation studies are summarized in Table 11. Lemon oil, orange oil, and mandarin peel oil all produced
some reaction in irritation studies in animals, but in human subjects, no irritation was observed after topical ex-
posure to lemon oil (up to 20%) or mandarin peel oil (8%).**'**
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Ocular Irritation
Lemon Oil

Lemon oil tested at 5% was not irritating to the eyes of 3 albino rabbits.” Each rabbit had 0.1 ml of the test material
instilled into the right eye with no further treatment. The left eye served as the control. Eyes were examined every
24 h for 4 days and then again on the 7" day. No corneal opacity or iris congestion was observed. An intense
conjunctival irritation involving chemosis and discharge occurred. Treated eyes were normal on the 7" day.

Orange Oil

Orange oil tested undiluted did not induce significant or irreversible damage to the eyes of three male New Zealand
White rabbits.* The test was performed in accordance with OECD guideline 405. The test material (0.1 ml) was
instilled into one eye of each rabbit. The mean scores calculated for the three animals across 3 scoring times were
0.0 for corneal opacity and iris lesions and 1.0 for reddening of the conjunctivae.

Sensitization

Sensitization studies are presented in Table 12. Mandarin peel oil (8% in petrolatum) was not sensitizing in human
maximization tests. In studies of 250 dermatitic patients, less than 2.5% had positive reactions to bitter orange oil,
lemon oil, or sweet orange oil tested at 2% in paraffin.**'**’

Phototoxicity and Photosensitization

Phototoxicity and photosensitization studies are presented in Table 13. Phototoxic potential was observed for sweet
orange oil and lemon oil in in vitro studies. No phototoxic responses were noted in some animal studies of lime oil,
lemon oil, grapefruit oil, mandarin oil, or tangerine oil; however, signs of phototoxicity were observed in response to
undiluted lime oil and lime oil diluted to concentrations of 15%; undiluted bitter orange oil, and undiluted lemon oil
and lemon oil diluted to concentrations of 50%. In human studies, phototoxic reactions were observed in response
to undiluted bitter orange oil, lemon oil (1%), sweet orange oil (1%), and undiluted and diluted expressed lime oil
(30%). Many of the citrus-derived peel oils contain constituents that are photoactive agents, although those noted to
be furocoumarin-free tended not to induce photosensitization.'*****!

Occupational Exposure

In a retrospective study (2001-2010) of professional food handlers in Denmark, 8.5% (16/188) of the patients had
positive skin prick test reactions to orange peel and 7.9% (15/191) of the patients had positive skin prick test
reactions to lemon peel.*

SUMMARY
The 14 citrus-derived peel oils described in this report function primarily as skin conditioning agents-miscellaneous
and fragrance. Botanicals such as citrus are composed of hundreds of constituents, some of which have the potential
to cause toxic effects; for example, bergapten (aka 5-methoxypsoralen or 5-MOP) is a naturally-occurring, phototox-
ic furanocoumarin (psoralen) in citrus peel oils. Presently, CIR reviewed the information available on the potential
toxicity of each of the citrus peel oil-derived ingredients as a whole, complex substance; CIR did not review the po-
tential toxicity information on the individual constituents of which the citrus-derived ingredients are comprised.
CIR requested information on the concentrations (including ranges, means, upper 95 percent confidence limits, de-
tection limits, etc.) of individual constituents in the citrus peel oil-derived ingredients used in cosmetics, to facilitate
the safety assessment of these ingredients. Such information on constituents that have been identified as of concern
by the Panel in previous safety assessments, or by other recognized scientific expert review bodies, is especially
important.

Citrus oils contain large amounts of monoterpene hydrocarbons; limonene is present in the greatest amount,
composing 38.1-95.8% of the oils. Citrus oils also contain sesquiterpene hydrocarbons, which are responsible for
the characteristic flavor of these oils.

Citrus limon (lemon) peel oil has the most reported uses in cosmetics and personal care products, with a total of 490;
more than half of the uses are in leave-on skin care preparations. The range of highest maximum use concentrations
for citrus limon (lemon) peel oil is 0.0001% to 0.5%, with 0.5% reported in “other” skin care preparations. Citrus
aurantium dulcis (orange) peel oil (reported as citrus sinensis (sweet orange) peel oil to the VCRP) has the second
greatest number of overall uses reported, with a total of 289; about half of those uses are in leave-on skin care
preparations. Citrus aurantium dulcis (orange) peel oil had a highest maximum use concentration range of
0.00002% to 29%, with 29% reported in non-coloring hair conditioners.
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Under the rules governing cosmetic products in the European Union, citrus-derived ingredients must have furocou-
marin content below 1 mg/kg in sun-protection and bronzing products. IFRA also has issued standards for citrus
oils and other furocoumarin-containing essential oils. Finished products that are applied to the skin, excluding rinse-
off products like bath preparations and soaps, must not contain more than 0.0015% or 15 ppm 5-MOP. If the level
of 5-MOP has not been determined, limits specified for individual oils should be observed, and when such oils are
used in combination with other phototoxic ingredients, the potential additive effect should be taken into considera-
tion and use levels should be reduced accordingly. Restrictions for furocoumarin-containing essential oils and limits
on the amounts of citrus-derived oils in finished products have been recommended for bitter orange oil expressed,
grapefruit oil expressed, lemon oil cold pressed, and lime oil expressed.

The European Union also set standards for limonene, stating that limonene must be included in the list of ingredients
when its concentration exceeds 0.001% in leave-on products and 0.01% in rinse-off products.

The citrus-peel oils in this assessment are found in foods, and the daily exposure from food use would result in a
much larger systemic dose than that resulting from use in cosmetic products. Essential oils, oleoresins (solvent-
free), and natural extractives (including distillates) derived from some citrus fruits are GRAS for their intended use
in foods for human and animal consumption,

The dermal LD5, of undiluted mandarin peel oil (Citrus reticulata) and undiluted sweet orange oil was greater than
5 g/kg in rabbits. In undiluted lemon oil, the dermal LDs, was greater than 10 g/kg in rabbits.

No genotoxic effects were observed in lemon oil or sweet orange oil in bacterial reverse mutation assays, mouse
lymphoma cell mutation assays, and Chinese hamster chromosome aberration assays.

Tumor-promoting activity was observed in mouse skin exposed to undiluted essential oils of orange (sweet), lemon,
grapefruit, or lime after pretreatment with DMBA. Related studies of 40%, 80%, or 100% orange oil following
pretreatment with DMBA or urethane also reported tumor-promoting activity, although the effect was weaker in the
mice induced with urethane. No tumorigenic effects were observed in mice tested with orange oil without
pretreatment with DMBA or urethane. Survival rates of the mice, including controls, in these experiments were
poor because of a very high incidence of renal disease

Irritation was observed in animals treated with unspecified concentrations of mandarin peel oil. In human subjects,
no irritation was observed after topical exposure to lemon oil (up to 20%) or mandarin peel oil (8%).

In rabbits, lemon oil tested at 5% was not irritating and orange oil tested undiluted did not induce significant or
irreversible damage to the eyes.

Mandarin peel oil (8% in petrolatum) was not sensitizing in human maximization tests. In studies of 250 dermatitic
patients, less than 2.5% had positive reactions to bitter orange oil, lemon oil, or sweet orange oil tested at 2% in
paraftin.

Phototoxic potential was observed for sweet orange oil and lemon oil in in vitro studies. No phototoxic responses
were noted in some animal studies of lime oil, lemon oil, grapefruit oil, mandarin oil, or tangerine oil; however,
phototoxic reactions were observed in response to undiluted lime oil and lime oil diluted to concentrations of 15%;
undiluted bitter orange oil, and undiluted lemon oil and lemon oil diluted to concentrations of 50%. In human
studies, phototoxic reactions were observed in response to undiluted bitter orange oil, lemon oil (1%), sweet orange
oil (1%), and undiluted and diluted expressed lime oil (30%). Many of the citrus-derived peel oils contain
constituents that are photoactive agents, although those noted to be furocoumarin-free tended not to induce
photosensitization.

A retrospective occupational study of food handlers noted positive reactions to orange and lemon peels.

No published studies on reproductive and development toxicity of citrus-derived peel oils were discovered and no
unpublished data were submitted to address these topics.

DISCUSSION

The citrus ingredients in this assessment are found in foods, and daily exposures from the consumption of foods can
be expected to yield much larger systemic exposures to these ingredients than those from the use of cosmetic
products. Essential oils, oleoresins (solvent-free), and natural extracts (including distillates) derived from some
citrus fruits are GRAS in foods and animal feeds. Additionally, volatile oils of limes, lemons, grapefruits, bitter
oranges, oranges, and tangerines are used as flavoring agents. Consequently, the primary focus of this safety
assessment is on the potential for irritation and sensitization from dermal exposures to the citrus ingredients.
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Most of the reports that the Panel reviewed were not sufficiently detailed to enable determining how well the
substances tested represent the cosmetic ingredients included in this safety assessment. For example, the genus and
species of the plants from which the test substances were derived, the cultivation methods used to grow the plants,
and the methods of extraction are not specified in many of these studies.

The Panel expressed concern about the potential for constituents in citrus-derived peel oils, including the
furocoumarin 5-MOP, to cause phototoxicity. IFRA has issued standards for citrus oils and other furocoumarin-
containing essential oils, and the Panel agreed that adherence to the IFRA standards for such constituents will
prevent phototoxicity. According to these standards, finished products that are applied to the skin, excluding rinse-
off products, must not contain more than 0.0015%, or 15 ppm, 5-MOP. An IFRA standard also has been issued for
7-methoxycoumarin; based on established maximum levels of this substance from commercially-available natural
sources (like essential oils, extracts and absolutes), exposure to 7-methoxycoumarin from the use of these oils and
extracts is regarded to be acceptable if the level of 7-methoxycoumarin in the finished product does not exceed 100

Additionally, based on the findings of a rodent carcinogenicity study in which tumor promotion activity may have
been caused by repeated skin irritation and resultant proliferation of DMBA-treated basal cells, the Panel concluded
that citrus-derived peel oils could potentially act as tumor-promoters if formulated to reach irritant levels. Thus,
these botanical ingredients must be formulated to be non-irritating.

The Panel noted that, because botanical ingredients are complex mixtures, there is concern that multiple botanical
ingredients may each contribute to the final concentration of a single constituent. Therefore, when formulating
products, manufacturers should avoid reaching levels in final formulation of plant constituents that may cause
sensitization or other adverse effects. Specific examples of constituents that could induce adverse effects are
limonene, citral, and other monoterpenes, furocoumarins (such as 5- MOP and 7-methoxycoumarin).

Finally, the Panel expressed concern about pesticide residues and heavy metals that may be present in botanical
ingredients. They stressed that the cosmetics industry should continue to use current good manufacturing practices
(cGMPs) to limit impurities.

CONCLUSION
The CIR Expert Panel concluded the citrus-derived peel oils are safe for use in cosmetic products, excluding rinse-
off products, do not contain more than 0.0015% (15 ppm) 5-methoxypsoralen (5-MOP), and when formulated to be
non-sensitizing and non-irritating.

citrus aurantifolia (lime) peel oil* citrus junos peel oil

citrus aurantium amara (bitter orange) peel oil citrus limon (lemon) peel oil

citrus aurantium currassuviensis peel oil* citrus medica vulgaris peel oil*

citrus aurantium dulcis (orange) peel oil citrus nobilis (mandarin orange) peel oil
citrus clementina peel oil* citrus reticulata (tangerine) peel oil*
citrus grandis (grapefruit) peel oil citrus tachibana/reticulata peel oil*
citrus iyo peel oil* citrus tangerina (tangerine) peel oil

*Not reported to be in current use. Were ingredients in this group not in current use to be used in the future, the expectation
is that they would be used in product categories and at concentrations comparable to others in this group.
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TABLES

Table 1. Definitions and functions of Citrus-derived ingredients.

Ingredient

Definition” Function’

Citrus Aurantifolia (Lime) Peel Oil

Citrus Aurantium Amara (Bitter Orange) Peel

Oil
CAS No. 68916-04-1

Citrus Aurantium Currassuviensis Peel Oil

Citrus Aurantium Dulcis (Orange) Peel Oil

CAS No. 8008-57-9

Citrus Clementina Peel Oil

Citrus Grandis (Grapefruit) Peel Oil
CAS No. 8016-20-4

Citrus Iyo Peel Oil

Citrus Junos Peel Oil

Citrus Limon (Lemon) Peel Oil
CAS No. 8008-56-8; 8020-19-7;

84929-31-7; 85085-28-5
Citrus Medica Vulgaris Peel Oil

Citrus Nobilis (Mandarin Orange) Peel Oil

CAS No. 8008-31-9; 84696-35-5
Citrus Reticulata (Tangerine) Peel Oil

CAS No. 8008-31-9
Citrus Tachibana/Reticulata Peel Oil

Citrus Tangerina (Tangerine) Peel Oil

Citrus Aurantifolia (Lime) Peel Oil is the volatile oil obtained ~ Fragrance Ingredients
from the peel of Citrus aurantifolia.
Citrus Aurantium Amara (Bitter Orange) Peel Oil is the volatile Fragrance Ingredients; Skin-

oil obtained from the peel of Citrus aurantium amara. Conditioning Agents -
Miscellaneous
Citrus Aurantium Currassuviensis Peel Oil is the volatile oil Fragrance Ingredients

derived from the peel of the laraha orange, Citrus aurantium
CUrrassuviensis.

Citrus Aurantium Dulcis (Orange) Peel Oil is the volatile oil Fragrance Ingredients; Skin-

obtained by expression from the peel of Citrus sinensis. Conditioning Agents -
Miscellaneous

Citrus Clementina Peel Oil is the volatile oil obtained from the Fragrance Ingredients; Skin-

peel of Citrus clementina. Conditioning Agents -
Miscellaneous

Citrus Grandis (Grapefruit) Peel Oil is the volatile oil obtained = Fragrance Ingredients; Skin-

from the peel of the grapefruit, Citrus grandis. Conditioning Agents -
Miscellaneous

Citrus Iyo Peel Oil is the volatile oil obtained from the peel of  Skin-Conditioning Agents -

Citrus iyo. Emollient

Citrus Junos Peel Oil is the volatile oil obtained from the peel of Cosmetic Astringents

Citrus junos.

Citrus Limon (Lemon) Peel Oil is the volatile oil obtained from Fragrance Ingredients; Skin-

the peel of Citrus limon. Conditioning Agents -
Miscellaneous

Citrus Medica Vulgaris Peel Oil is the volatile oil obtained from Fragrance Ingredients

the peel of Citrus medica vulgaris.

Citrus Nobilis (Mandarin Orange) Peel Oil is the oil obtained  Fragrance Ingredients; Skin-

from the peel of the mandarin orange, Citrus nobilis. Conditioning Agents -
Miscellaneous

Citrus Reticulata (Tangerine) Peel Oil is the volatile oil obtained Deodorant Agents; Flavoring

from the peel of Citrus reticulata. Agents; Fragrance Ingredients

Citrus Tachibana/Reticulata Peel Oil is the volatile oil obtained Skin-Conditioning Agents -

from the peel of the hybrid of Citrus tachibana and Citrus Emollient

reticulata.

Citrus Tangerina (Tangerine) Peel Oil is the volatile oil obtained Fragrance Ingredients; Skin-

from the peel of Citrus tangerina. Conditioning Agents -
Miscellaneous

Table 2. Citrus-ingredients that potentially function solely as fragrance ingredients.

Citrus Aurantifolia (Lime) Peel Oil
Citrus Aurantium Currassuviensis Peel Oil
Citrus Medica Vulgaris Peel Oil
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Table 3. Physical and chemical properties of Citrus-derived peel oils.

Property Description Reference
Citrus aurantifolia (Lime) Oil
Color colorless to greenish yellow 8
Odor fresh citrus, intense 8
optical rotation +34° to +47° 8
Solubility insoluble in water, soluble in ethanol and propylene glycol 8
refractive index 1.4477-1.4745 8
specific gravity 0.855-0.863 8
Citrus aurantifolia or Citrus latifolia (Lime) Oil (Distilled)
Color colorless to greenish yellow !
Odor mild citrus, floral !
optical rotation/angular rotation +34° to +47° !
Solubility soluble in most fixed oils and mineral oil; insoluble in glycerin and propylene glycol !
solubility in alcohol 1 ml sample dissolves in 5 ml of 90% alcohol !
Aldehydes between 0.5% and 2.5% of aldehydes, calculated as citral !
refractive index 1.474 — 1.477 at 20 °C !
specific gravity 0.855-0.863 !
Citrus aurantifolia (Lime) Oil (Cold-Pressed)
Color yellow to brown green to green liquid !
Odor fresh lime peel !
optical rotation/angular rotation Mexican type: +35° to +41°; Tahitian type: +38° to +53° !
Solubility soluble in most fixed oils and mineral oil; insoluble in glycerin and propylene glycol !
Aldehydes Mexican type: no less than 4.5% and no more than 8.5% of aldehydes, calculated as !
citral; Tahitian type: no less than 3.2% and no more than 7.5% of aldehydes,
calculated as citral
refractive index Mexican type: 1.482-1.486; Tahitian type: 1.476-1.486 !
residue of evaporation Mexican type: 10.0% to 14.5%; Tahitian type: 5.0% to 12.0% !
specific gravity Mexican type: 0.872-0.881; Tahitian type: 0.858-0.876 !
UV absorbance max. at 315 nm; Mexican type: no less than 0.45; Tahitian type: no less than 0.24 !
Citrus aurantium (Bitter Orange) Oil (Cold-Pressed)
Color pale yellow or yellow-brown liquid !
Odor characteristic aromatic odor of the Seville orange !
optical rotation/angular rotation +88° to +98° !
Solubility miscible with absolute alcohol and with an equal volume of glacial acetic acid; !
soluble in fixed oils and mineral oil; slightly soluble in propylene glycol; relatively
insoluble in glycerin
Aldehydes no less than 0.5% and no more than 1.0% of aldehydes, calculated as decyl aldehyde !
refractive index 1.472-1.476 at 20° C !
residue of evaporation 2.0-5.0% !
specific gravity 0.845-0.851 !
Citrus clementina
color orange to brownish liquid 43
odor characteristic “
optical rotation +89 - +97° (15°C) “
solubility insoluble in water; soluble in ethyl alcohol 4+
refractive index 1.5640 — 1.4820 (20°C) 43
specific gravity 0.840 — 0.875 (15°C) 43
Citrus limon (Lemon) Oil
Color pale to deep yellow or greenish yellow 8
Odor fresh citrus, intense 8
optical rotation +57 to +65.6 8
Solubility insoluble in water, soluble in ethanol and propylene glycol 8
refractive index 1.474-1.467 8
specific gravity 0.849-0.855 8

Color

Odor

optical rotation/angular rotation
Solubility

solubility in alcohol
Aldehydes
refractive index
specific gravity

UV absorbance

Citrus limon (Lemon) Oil (Distilled)
colorless to pale yellow liquid
fresh lemon peel
+55° to +75°
soluble in most fixed oil, mineral oil, and alcohol (with haze); insoluble in glycerin
and propylene glycol
1 ml sample dissolves in 5 ml of 90% alcohol
between 1.0% and 3.5% of aldehydes, calculated as citral
1.470 — 1.475 at 20 °C
0.842-0.856
max. at 315 nm, no less than 0.01

Color
Odor
optical rotation/angular rotation

Citrus limon (Lemon) Oil (Cold-Pressed)
pale to deep yellow or green-yellow
fresh lemon peel
California and Italian types: +57° to +65.6°; Desert type: +67° to +78°
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Table 3. Physical and chemical properties of Citrus-derived peel oils.

Property Description Reference
Solubility miscible with dehydrated alcohol and glacial acetic acid !
solubility in alcohol 1 ml of sample dissolves in 3 ml of 95% alcohol, slight haze possible !
Aldehydes Desert type: no less than 1.7% of aldehydes, calculated as citral; California type: no !

refractive index
residue of evaporation
specific gravity
UV absorbance

less than 2.2% and no more than 3.8% of aldehydes, calculated as citral; Italian type:

no less than 3.0% and no more than 5.5% of aldehydes, calculated as citral
1.473-1.476 at 20 °C

between 5.0% to 14.5%

Desert type: 0.846-0.851; California and Italian types: 0.849-0.855

max. at 315 nm; Desert and California types: no less than 0.2; Italian type: no less
than 0.49

Color

Odor

optical rotation/angular rotation
Solubility

Aldehydes

refractive index
residue of evaporation
specific gravity

Citrus nobilis or Citrus reticulata (Tangerine) Oil (Cold-Pressed)

red-orange to brown-orange

pleasant, orange

+88° to +96°

soluble in most fixed oils and mineral oil; slightly soluble in propylene glycol;
relatively insoluble in glycerin

0.8% to 1.9% of aldehydes, calculated as decyl aldehyde

1.473-1.476 at 20 °C

2.3%-5.8%

0.844-0.854

physical state and appearance
Odor

optical rotation

refractive index

specific gravity

Citrus Reticulata Peel Oil
clear, mobile, dark-orange to reddish-orange or brownish-orange liquid
orange-like
+63° to +78°
1.4730-1.4770 (20°C)
0.847-0.853 (25/25°C)

Color

Odor

optical rotation/angular rotation
Solubility

solubility in alcohol
refractive index
specific gravity
UV absorbance

Citrus sinensis (Orange) Oil (Distilled)
colorless to pale yellow liquid
mild citrus floral
+94° to +99°
soluble in most fixed oil, mineral oil, and alcohol (with haze); insoluble in glycerin
and propylene glycol
1 ml sample dissolves in 5 ml of 90% alcohol
1.471 — 1.474 at 20 °C
0.840-0.844
max. at 330 nm, no less than 0.01

Color

Odor

optical rotation/angular rotation
Solubility

Aldehydes

refractive index

specific gravity

UV absorbance

Citrus sinensis (Orange) Oil (Cold-Pressed)
intensely yellow, orange, or deep orange liquid
characteristic of fresh, sweet orange peel
+94° to +99°
miscible with dehydrated alcohol and carbon disulfide; soluble in glacial acetic acid
no less than 1.2% and no more than 2.5% of aldehydes, calculated as decyl aldehyde
1.472-1.474 at 20 °C
0.842-0.846
max. at 330 nm; California type: no less than 0.130; Florida type: no less than 0.240
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Table 4. Chemical composition (%) of citrus peel oils*

C. aurantifolia (lime) C. aurantium amara (bitter orange) C. aurantium dulcis | C. clementina peel | C. grandis (grape- | C. iyo peel essential C. junos peel
peel oil essential oil (orange) essential oil essential oil fruit) peel essential oil essential oil
oil

cold-pressed”’ cold-pressed" hydrodistilled'**° cold-pressed" hydrodistillation'’ cold-pressed® lyophilization/ cold-pressed’ or not

vacuum distillation’ specified'®
Min | Max Min | Max Min | Max Min | Max Min | Max Min Max Min | Max Min | Max

Essential Oil Content (%) 0.12" - 1.67*° 0.1.26 1.5°

Constituent

limonene 39.9 94.4 67.9 94.67 93.77 96.19 94.8 79 89 63.1 77.44

(E)-a-bergamotene trace

(E)-p-farnesene trace 0.1 trace

(E)-f-ocimene trace 0.5 0.02 0.5 ND trace

(E)-decenal ND trace

(E)-carvone 0.005-0.05

(E)-caryophyllene 0.1 0.5

(E)-caryophyllene oxide trace

(E)-linalool oxide ND trace

(E)-nerolidol trace

(E)-p-mentha-2,8-dienol 0.1

(E)-p-2,8-menthadien-1- trace
ol

(E,E)-o-farnesene 0.3 1.9 0.1

(E,E)-farnesyl acetate ND trace

(E,Z)-2,6-nonadien-1-ol ND

(Z)-f-ocimene trace 0.7 trace

Z-carveol 0.005-0.05

(Z)-carvone 0.1

(Z)-p-farnesene 0.9 1.3

(Z)-limonene oxide ND trace

(Z)-piperitol 0.005-0.05

1-octanol

1,3,8-p-menthatriene trace

1,8-cineole 0.5 0.6 trace 14.72

27.6E-farnesol trace

3-carene trace 0.3

3,3°,4°,5,6,7-hepta-
methoxyflavone

3,3°,4°,5,6,7-hexameth-
oxyflavone
3°,4°,5,6,7,8-hexameth-
oxyflavone
3°,4°,5,6,7-pentameth-
oxyflavone

4°,5,6,7-tetramethoxy-
flavone
4°,5,6,7,8-pentamethoxy-
flavone
S-methoxypsoralen X
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C. aurantifolia (lime)
peel oil

C. aurantium amara (bitter orange)
essential oil

C. aurantium dulcis
(orange) essential oil

C. clementina peel
essential oil

C. grandis (grape-
fruit) peel essential
oil

C. iyo peel essential
oil

C. junos peel
essential oil

cold-pressed”’

cold-pressed'*

hydrodistilled'®*

cold-pressed'*

hydrodistillation

7

cold-pressed®

lyophilization/
vacuum distillation’

cold-pressed’ or not
specified'®

Min Max

Min Max

Min

Max

Min Max

Min

Max

Min Max

Min Max

Min Max

(5-(6°,7’-dihydroxy-
geranyloxy)psolaren)

X

(5-(6°,7’-epoxy-geranyl-
oxy)psolaren)

5,7-dimethoxycoumarin

6-methylhept-5-en-2-one

trace

7-methoxy-8(2’,3’-dihy-
droxy)isopentyloxy-
coumarin

7-methyoxy-8(2°,3’-
epoxy)isopentenylcou-
marin

7-methyoxy-8-iso-
pentenylcoumarin

7-methoxy-8-(2’-one-iso-
pentyl)coumarin)

30 carvacrol

trace

0.69

allo-ocimene

trace

aromadendrene

ND trace

bicycloelemene

trace

bicyclogermacrene

trace 0.4

0.7 2.0

borneol

0.08

0.16

bornyl acetate

trace trace

trace

camphene

trace 0.2

trace

0.24

trace

camphor

0.17

6.37

caryophyllene

ND trace

caryophyllene oxide

trace 0.1

0.08

0.21

trace

cedrol

trace

cis-dihydrocarvone

0.03 0.28

cis-limonene-1,2-oxide

trace 0.1

cis-linalool oxide THF

trace

trace

3.4

cis-B-ocimene

0.30

cis-sabinene hydrate

trace

0.18

trace 0.1

citronellal

trace 1.6

0.03

0.08

0.1

citronellol

trace 0.6

trace 0.07

ND trace

citronellyl acetate

0.1 0.2

cumin aldehyde

0.005-0.05

decanal

trace 0.3

0.16

0.3

trace

dihydrocarveol

trace

dodecanol

trace

0.1

ND trace

elemol

trace

trace

eugenol

ND trace

geranial

0.5 6.1

0.1

geraniol

trace 0.3

geranyl acetate

0.1 2.4

trace
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C. aurantifolia (lime)

C. aurantium amara (bitter orange)

C. aurantium dulcis

C. clementina peel

C. grandis (grape-

C. iyo peel essential

C. junos peel

peel oil essential oil (orange) essential oil essential oil fruit) peel essential oil essential oil
oil
cold-pressed”’ cold-pressed" hydrodistilled'**° cold-pressed" hydrodistillation'’ cold-pressed® lyophilization/ cold-pressed’ or not
vacuum distillation’ specified'®
Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max

geranyl propionate trace
germacrene B 0.1 0.2
germacrene D trace 1.0 0.04 0.25 0.3 0.4
germacrene D-4-ol 0.3 0.4
globulol 0.1
guaiene ND trace
heptyl acetate 0.3
isothyujol 0.005-0.05
limonen-10-ol trace
linalool 0.1 1.4 trace 0.76 0.03 0.08 0.1 1.3 7.3 1.6 2.8
linalool oxide
linalyl acetate trace trace 0.01 0.18 0.1
methyl-N- 0.005-0.05
methylanthranilate
myrcene 0.8 2.0 0.07 2.0 0.73 0.78 X 0.4 3.2
neral trace 3.1 trace
nerol trace 0.1 0.03 0.12 trace ND trace
nerolidyl acetate trace
neryl acetate trace 2.0 0.10
nonanal trace 0.1 trace 0.18 0.005-0.05 trace
nonanoic acid trace
nootkatone 0.1.
octanal trace 0.1 0.02 1.59 0.4 trace
octyl acetate trace trace

-cymene trace 5.3 trace 0.09 0.4 0.6

-cymenene 0.1

-mentha-1-en-9-ol trace
perillaldehyde trace trace
perillyl alcohol trace
perillyl aldehyde 0.005-0.05
piperitenone trace trace
psuedolimonene trace
sabina ketone 0.1
sabinene 0.1 19.6 trace 0.200.18 0.4 0.4 0.5
santal-10-en-2-o0l trace trace
spathulenol trace 0.21 ND trace
terpinen-4-ol trace 1.7 0.01 0.54 trace 0.1
terpinolene trace 1.1 0.02 0.22 ND 0.6 0.7
terpinyl acetate trace trace
tetradecane ND trace
tetradecenal trace
thymol 0.2 0.3
thymyl methyl oxide 1.2 1.6
trans-o-bergamotene 0.2 1.6




Table 4. Chemical composition (%) of citrus peel oils*
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C. aurantifolia (lime)

C. aurantium amara (bitter orange)

C. aurantium dulcis

C. clementina peel

C. grandis (grape-

C. iyo peel essential

C. junos peel

peel oil essential oil (orange) essential oil essential oil fruit) peel essential oil essential oil
oil
cold-pressed”’ cold-pressed" hydrodistilled'**° cold-pressed" hydrodistillation'’ cold-pressed® lyophilization/ cold-pressed’ or not
vacuum distillation’ specified'®

Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max
trans-limonene-1,2-oxide trace 0.2
trans-sabinene hydrate trace 0.1 trace 0.1
tricyclen 0 0.75
undecanal trace 0.1
valencene 0.04 0.2
(-)-a-copaene trace 0.1
a-cadinene 0.1
a-cadinol ND trace
o-cedrene trace
o-copaene 0.005-0.05
o-cubebene 0.1 trace
o-farnesene ND trace
o-humulene trace 0.2 0.03 0.13 0.1
o-muurolene trace
o-p-dimethyl styrene trace
o-phellandrene trace 0.1 0.7 0.9
o-pinene 0.2 2.7 0.03 0.53 0.15 0.31 0.5 2.0 2.7
o-sinensal
o-terpinene trace 0.4 0.91 1.66 1.8 X 0.3
a-terpineol trace 4.7 0.07 0.35 0.04 0.09 0.1 0.2 0.3
o-terpinyl acetate trace 1.4
o-thujene trace 0.7 0.14 0.44 ND
o-thujone trace 0.35
o-ylangene ND trace
B-bisabolene 0.3 2.4
B-caryophyllene 0.1 0.3
B-cubebene trace 0.1
B-eleme trace 0.8 0.1
B-eudesmol trace
B-ionone ND trace
B-phellandrene 0.2 0.8 2.16 5.4
B-pinene trace 19.2 0.07 0.62 0.06 0.36 0.005-0.05 0.9 1.1
B-sesquiphellandrene 0.1
B-sinensal trace 0.1 trace
y-terpinene trace 21.5 0.14 0.31 0.005-0.05 11.4 12.3
5-carene ND trace
5-elemene trace 0.1 0.2
5-3-carene 0.17
A’-carene trace 0.01




Table 4. Chemical composition (%) of citrus peel oils*
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C. limon (lemon) peel essential oils

C. nobilis (mandarin
orange) essential oil

C. sinensis (orange) peel oil

C. reticulata
(tangerine) peel oil

cold-pressed'*"*

hydrodistilled™

cold-pressed'

cold-pressed''>">1°

hydrodistilled*

steam-distilled*

hydrodistilled”"*

Min

Max

Min

Max

Min | Max

Min Max

Min Max

Min Max

Min Max

Essential Oil Content (%)

137

0.98-1.21"

0.24-1.07*

2.49%

0.30-0.50**

Constituent

limonene

38.1

95.8

37.631

69.71

61.08 96.57

66.8 80.9

77.49

64.1 92.4

(E)-p-farnesene

trace

(E)-f-ocimene

trace

0.4

0.1

(E)-caryophyllene

trace

0.7

(E)-nerolidol

trace

trace

(Z)-p-ocimene

trace

0.3

trace

0.5

0.34

0.28

Z-carveol

0.68 4.53

1.29

1-octanol

0.55 0.95

1,3,8-p-menthatriene

1.21 1.69

1,8-cineole

trace

27.6E-farnesol

trace

3-carene

trace

trace

3-furanacetic acid

3.0

3,3°,4°,5,6,7-hepta-
methoxyflavone

3°,4°,5,6,7,8-hexameth-
oxyflavone

4-carene

0.61 0.85

4-carvon menthenol

0.95

4-terpineol

0.43

4-vinyl guaiacol

1.21 1.27

0.87

4°,5,6,7-tetramethoxy-
flavone

4°,5,6,7,8-pentamethoxy-
flavone

6-methylhept-5-en-2-one

trace

trace

30 cavacrol

trace

0.69

allyl isovalerate

0.36

benzaldehyde

bicyclogermacrene

trace

borneol

0.16

0.33

2.54

7.63

bornyl acetate

trace

trace

trace

0.01

camphene

trace

0.13

trace

0.24

0.32

camphor

trace

0.58

capraldehyde

5.62

caprinaldehyde

0.26

2.10

caryophyllene oxide

trace

0.3

trace

carvone

0.17

0.47 0.62

d-carvone

cephrol

0.15

cis-carveol

0.22

cis-dihydrocarvone

trace

cis-limonene-1,2-oxide

trace

0.5

cis-linalool oxide THF

0.49

cis-sabinene hydrate

trace

0.05
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Table 4. Chemical composition (%) of citrus peel oils*

C. limon (lemon) peel essential oils C. nobilis (mandarin C. sinensis (orange) peel oil C. reticulata
orange) essential oil (tangerine) peel oil
cold-pressed'*"* hydrodistilled'® cold-pressed'®  |[cold-pressed'"'>">'® | hydrodistilled** steam-distilled*’ hydrodistilled”"**
Min Max Min Max Min Max Min Max Min Max Min Max Min Max

cis-B-farnesene 0.1
cis-B-ocimene 0.26
citral 0.27 1.74 7.74
citranelyl acetate 0.01 0.22
citronellal trace 0.4 0.06 0.2 0.45 0.78
citronellol trace 0.15 trace 0.04 4.18 0.71 1.6 0.8 1.2
citronellyl acetate trace 0.3 0.12
copaene 0.89
decanal trace trace 0.21 0.71 1.02 0.11 2.33 7.71
decanol 0.35
dehydrolinalool 0.40
dodecanol 0.03 0.42 0.65
elemol 0.35 0.89
eugenol 0.53
farnesol 1.14
geranial 0.1 2.9 trace 0.11
geraniol trace 0.2
geranyl acetate trace 3.2 trace 0.56
germacarene 0.30 1.07
germacrene D trace 0.8 0.019 1.35 0.08 0.27
n-heptane 0.4
hexadecane 0.2
isophorone 1.09 2.92
isopropyl cresol 1.36
lemonol 0.28
limonene oxide 0.76
linalool 0.1 25.1 0 1.59 0.12 2.32 1.52 2.1 0.22 0.7 2.56
linalool oxide 0.48 1.12 0.6
linalyl acetate trace 31.2 trace 2.61 trace 0.28 0.4
longipinene 0.4
menthadien-1-ol 0.42
myrcene 0.7 10.16 trace 1.54 2.5 6.27
neral trace 1.5 0.06
nerol trace 0.1 trace 0.24
neryl acetate 0.1 3.9 0.04
nikkol 5.7
nonanal trace 0.3 trace 0.08
n-nonane 0.2
nootkatone 0.01 0.30 3.95
octanal trace 0.1 0.02 1.59 0.34 0.8 1.06 1.15
octyl acetate trace 0.1

-cymene 0.1 7.8 0.23 9.84

-cymenene trace 0.3
pentadecane 0.2
perillaldehyde 0.03 1.64 1.65
piperitenone 0.42
sabinene trace 6.3 3.8 6.48 0.21 0.5 0.37 0.62 1.29 0.49




Table 4. Chemical composition (%) of citrus peel oils*
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C. limon (lemon) peel essential oils

C. nobilis (mandarin
orange) essential oil

C. sinensis (orange) peel oil

C. reticulata
(tangerine) peel oil

cold-pressed'*"* hydrodistilled'® cold-pressed'®  |[cold-pressed'"'>">'® | hydrodistilled** steam-distilled*’ hydrodistilled”"**

Min Max Min Max Min Max Min Max Min Max Min Max Min Max
spathulenol trace 0.1 trace
terpineol-4 trace 0.1
terpinen-4-ol trace 1.28 0.1
terpinolene trace 0.8 0.02 0.22 0.08
terpinyl acetate 0.5 trace 0.15
tetradecane 0.2
thymol trace . trace
trans-o-bergamotene 0.2 1.3
trans-carveol 0.44
trans-limonene oxide 0.01 0.20
trans-limonene-1,2- trace 0.6
oxide
trans-linalool oxide THF trace trace
trans-p-1,8-dienol 0.52
trans-p-menth-2-en-1-ol trace 0.1
trans-p-2,8-menthadien- 0.79 1.07
1-o0l
trans-sabinene hydrate trace 0.1
tricyclen 0.02 0.16
valencene trace 0.37 0.05 0.41 1.2
o-bisabolene 0.2
a-cadinol 0.46
o-copaene 0.04
o-cubebene 0.7 0.48
o-farnesene 0.36 0.48
o-humulene trace 0.2 trace 0.04
a-phellandrene trace 0.6 0.46
a-pinene 0.1 2.63 1.14 5.9 0.35 1.4 1.65 2.48 1.49 0.6 1.67
o-sinensal 0.35 0.49 0.93 5.0
o-terpinene trace 0.4 trace 1.05
o-terpineneol 0.93 1.7 1.51
a-terpineol trace 0.4 0.07 2.34 3.1 0.14 0.2 1.1
o-terpinolene 0.25 1.56 2.06 0.38 0.1
o-thujene trace 1.7 trace 0.38 0.04 0.11 0.11
o-thujone trace 0.35
B-bisabolene 0.2 2.0
B-caryophyllene 0.21 1.39
B-cubebene 0.03 0.37
B-eleme trace 0.5 0.1
B-elemene 0.17
B-farnesene 3.64
B-gurjurene 0.0
B-myrcene 1.88 3.76 4.41 3.27 4.05
B-ocimene 0.27
B-phellandrene 0.1 4.2 1.8
B-pinene 0.1 15.8 0.63 31.49 trace 5.45 0.41 0.2 0.4
B-sinensal 0.33 0.83 0.67




Table 4. Chemical composition (%) of citrus peel oils*
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C. limon (lemon) peel essential oils

C. nobilis (mandarin
orange) essential oil

C. sinensis (orange) peel oil

C. reticulata
(tangerine) peel oil

cold-pressed'*"* hydrodistilled'® cold-pressed'®  |[cold-pressed'"'>">'® | hydrodistilled** steam-distilled*’ hydrodistilled”"**
Min Max Min Max Min Max Min Max Min Max Min Max Min Max
y-eudesmol 1.08
y-munrolene 1.16
y-terpinene trace 18.57 0.04 9.96 0.2 1.21 3.34 0.23 2.6
5-amorphene 0.05
5-cadinene 0.32 0.88
5-3-carene 0.14 0.69
A’-carene 0.1 4.2 trace 0.78 1.03

*includes information on various cultivars and/or harvest times

ND — none detected

X — denotes these compounds were present; however, the amount present was not specified
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Table S. Typical levels of S-methoxypsoralen (5-MOP)

Ingredient 5-MOP level*®
Tangerine oil cold pressed 50 ppm
Mandarin oil cold pressed 250 ppm

Table 6. Levels of major coumarins and furocoumarins in lemon oil and lime oil

Compound % in Lemon Oil® % in Lime Oil® Photosensitizing Activity®
S-geranoxypsoralen 0.0387 2.2-2.5 0
5-geranoxy-7-methoxycoumrin 0.0603 2.2-5.2 0
5-geranoxy-8-methoxypsoralen not analyzed 0.945 0

5,7-dimethoxycoumarin 0.0295 0.464 0

5,8-dimethoxypsoralen not analyzed 0.508 0

Oxypeucedanin 0.005-0.073 0.0025 +

5-methoxypsoralen 0.0001-0.0087 0.17-0.33 ++++

Table 7. Constituents that are established contact allergens in humans, according to the SCCS

Constituent categorized according to number of patients reacting positively and to the number of patients tested
(>1000 patients tested, unless indicated as r.t., i.e., rarely tested) 4

B-caryophyllene <10 (oxidized and non-oxidized)

carvone <10 (r.t.)

citral 101 to 1000

citronellol 11-100

coumarin 101 to 1000

farnesol 101 to 1000

geraniol 101 to 1000

linalyl acetate <10

o- and B-pinene 11-100

(DL)-limonene 11-100 (non-oxidized); 101 to 1000 (oxidized)

terpineol (mixture of isomers)/a-terpineol <10

terpinolene 11-100




Table 8. Frequency (2014) and concentration of use (2013) according to duration and type of exposure for Citrus-derived in,
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redients. >

# of Uses™ Max Conc of Use (%)

# of Uses Max Conc of Use (%)

#of Uses Max Conc of Use (%)

# of Uses Max Conc of Use (%)

Citrus Aurantium Amara (Bitter

Citrus Aurantium Dulcis (Orange) Peel Oil
(listed as Citrus Sinensis (Sweet Orange)

Citrus Grandis (Grapefruit)

Citrus Junos Peel Oil

Orange) Peel Oil Peel Oil in VCRP) Peel Oil
Totals' 127 0.05-2 289 0.00002-29 NR 0.00004-0.05 6 NR
Duration of Use
Leave-On 74 0.2-2 156 0.00038-0.54 NR 0.0004-0.0008 4 NR
Rinse-Off 45 0.05-0.25 110 0.00002-29 NR 0.00004-0.05 2 NR
Diluted for (Bath) Use 8 NR 23 0.33 NR 0.0014 NR NR
Exposure Type
Eye Area 2 NR 3 0.1 NR NR NR NR
Incidental Ingestion 1 0.75 4 NR NR NR NR NR
Incidental Inhalation-Spray 277 28° NR 567 55° 0.00038? NR NR 2 NR
Reported Spray NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder 28° 0.9-2* 3% 55 0.03-0.4* NR 0.0004* 1 NR
Reported Powder NR NR NR NR NR NR NR NR
Dermal Contact 115 0.05-2 218 0.001-0.4 NR 0.00004-0.05 6 NR
Deodorant (underarm) NR NR 12 NR NR NR NR NR
Reported Spray NR NR NR NR NR NR NR NR
Reported as Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 11 NR 65 0.00002-29 NR 0.005 NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR 2 0.5-0.54 NR NR NR NR
Mucous Membrane 21 0.25-0.75 56 0.1-0.33 NR 0.0014 1 NR
Baby Products 6 NR 8 NR NR NR NR NR
Citrus Limon (Lemon) Peel Oil Citrus NOblllSP (elZ{a(;li(:arm Orange) Citrus Retnculz;)t:egl\é[)?ll;darm Orange) | Citrus Sinensis Salilegellugfll}o (Blood Orange)
Totals' 490 0.0001-0.5 152 0.00005-0.1 2 NR 8 NR
Duration of Use
Leave-On 297 0.0001-0.5 86 0.00005-0.1 1 NR 4 NR
Rinse-Off 165 0.0006-0.001 58 0.00005-0.03 1 NR 4 NR
Diluted for (Bath) Use 28 0.012 8 NR NR NR NR NR
Exposure Type
Eye Area 9 NR NR NR NR NR NR NR
Incidental Ingestion 8 NR 1 0.0099 NR NR NR NR
Incidental Inhalation-Spray 84%; 96° 0.06° 45% 26° NR 1° NR 1% 2 NR
Reported Spray NR NR NR NR NR NR 1 NR
Incidental Inhalation-Powder 1% 96° 0.001-0.14% 0.06° 26° 0.00005-0.14 16 NR 20 NR
Reported Powder NR NR NR NR NR NR NR NR
Dermal Contact 411 0.0001-0.5 136 0.00005-0.1 2 NR 8 NR
Deodorant (underarm) NR NR NR NR NR NR NR NR
Reported Spray NR NR NR NR NR NR NR NR
Reported as Not Spray NR 0.002 NR NR NR NR NR NR
Hair - Non-Coloring 67 NR 15 0.00005-0.03 NR NR NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail 3 0.0001-0.14 NR 0.012 NR NR NR NR
Mucous Membrane 96 0.001-0.012 40 0.0099 NR NR 4 NR
Baby Products 8 NR NR NR NR NR NR NR
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23,24

Table 8. Frequency (2014) and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients.
# of Uses™ Max Conc of Use (%) #of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) #of Uses Max Conc of Use (%)
Citrus Tangerina (Tangerine)
Peel Oil
Totals' 34 0.0000013
Duration of Use
Leave-On 18 0.0000013
Rinse-Off 15 0.0000013
Diluted for (Bath) Use 1 NR
Exposure Type
Eye Area NR NR
Incidental Ingestion 1 NR
Incidental Inhalation-Spray 5% 8¢ 0.0000013?
Reported Spray 1 NR
Incidental Inhalation-Powder 8° NR
Reported Powder NR NR
Dermal Contact 26 NR
Deodorant (underarm) NR NR
Reported Spray NR NR
Reported as Not Spray NR NR
Hair - Non-Coloring 7 0.0000013
Hair-Coloring NR NR
Nail NR NR
Mucous Membrane 7 NR
Baby Products NR NR

NR = Not reported.

Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses.
It is possible these products may be sprays, but it is not specified whether the reported uses are sprays.

Use in a spray product has been reported in response to a survey conducted by the Council.

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

Use in a powder product has been reported in response to a survey conducted by the Council.

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

Not listed as an INCI name; included because of similarity

A

Table 9. Ingredients that are not reported to be in use

Citrus Aurantifolia (Lime) Peel Oil

Citrus Aurantium Currassuviensis Peel Oil
Citrus Clementina Peel Oil

Citrus Iyo Peel Oil

Citrus Medica Vulgaris Peel Oil

Citrus Reticulata (Tangerine) Peel Oil
Citrus Tachibana/Reticulata Peel Oil



Table 10 . Genotoxicity
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Test Article

Concentration/Dose

Procedure

Results

Reference

IN VITRO

lemon oil in ethanol

10-5000 pg/plate

Reverse mutation assay using Salmonella typhimurium strains
TA98, TA100, TA1535, and TA1537 and Escherichia coli
strain WP2uvrA, with and without S9 metabolic activation.

Toxicity was observed in all test strains except WP2uvrA with and
without S9; no significant dose-related increases in the number of
revertant colonies in any test strain at any dose level, with or without
metabolic activation; controls yielded expected results; lemon oil was not
mutagenic in this assay.

lemon oil in ethanol

40-100 pg/ml

Cell mutation assay in mouse lymphoma L5178Y TK+/-cells in
accordance with OECD guideline 476 in 2 independent
experiments; with and without S9 metabolic activation

No significant increases in the mutation frequency were observed in
either experiment, with or without S9 activation; controls yielded the
expected results; lemon oil did not induce gene mutations in mouse
lymphoma cells

lemon oil in ethanol

up to 0.125 mg/ml

Chromosome aberration study using Chinese hamster lung
fibroblasts (CHL) in accordance with OECD guideline 473,
without metabolic activation, 100 metaphases examined

The incidence of polyploidy cells at 24 h post-treatment was 1.0%, and
the incidence of cells with structural chromosome aberrations at 24 h
after treatment was 2.0%; the test material did not significantly induce
chromosomal aberrations in CHL cells; lemon oil was not considered
clastogenic.

sweet orange oil in ethanol

sweet orange oil in ethanol

1-5000 pg/plate

40-100 pg/ml

Reverse mutation assay using Sa/monella typhimurium strains
TA98, TA100, TA1535, and TA1537 and Escherichia coli
strain WP2uvrA, with and without S9 metabolic activation.

Cell mutation assay in mouse lymphoma L5178Y TK+/-cells in
accordance with OECD guideline 476 in 2 independent
experiments; with and without S9 metabolic activation

Cytotoxicity was observed in all test strains except WP2uvrA with and
without S9; no significant dose-related increases in the number of
revertant colonies in any test strain at any dose level, with or without
metabolic activation; controls yielded expected results; sweet orange oil
was not mutagenic in this assay.

The test material did not induce a significant increase in the mutation
frequency in both experiments, with or without metabolic activation;
sweet orange oil did not induce gene mutations in mouse lymphoma cells

sweet orange oil in ethanol

up to 0.125 mg/ml

Chromosome aberration study using Chinese hamster lung
fibroblasts (CHL) in accordance with OECD guideline 473,
without metabolic activation, 100 metaphases examined

The incidence of polyploidy cells at 48 h post-treatment was 1.0%, and
the incidence of cells with structural chromosome aberrations at 48 h
after treatment was 1.0%; the test material did not significantly induce
chromosomal aberrations in CHL cells; sweet orange oil was not
considered clastogenic.




Table 11. Dermal irritation studies for Citrus-derived ingredients
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technique; open patches

the first reading after challenge, no reactions were
noted at the 48 and 72 h readings, study concluded
the test material was not sensitizing

Test Article Concentration/Dose Test Population Procedure Results Reference
NON-HUMAN
lemon oil 5 ml/kgl 6 New Zealand White rabbits  acute dermal toxicity limit test scored irritating 3
under the Draize method; 24-h occlusive
patches on intact and abraded skin
orange oil, cold pressed 0.5 ml of undiluted 3 male albino rabbits skin irritation study conducted accordingto  mean erythema/eschar scores were 2.0, 1.7, 4
material OECD guideline 404; semi-occluded patch ~ and 2.0; mean edema scores were 2.0, 1.3,
for 4 h and 1.3; irritating to skin
mandarin peel oil, expressed 5 mg/kg 7 rabbits 24-h occlusive, single dose study slight erythema and edema 10
(described as Citrus reticulata)
mandarin peel oil, expressed not reported hairless mice and miniature open patch tests; details not provided 2 of 3 samples were irritating 10
(described as Citrus reticulata) swine; details not provided
HUMAN
lemon oil 0.3%, 2% or 20%; multiple 34 subjects at 0.3%, 30 24-72 h occlusive patch tests no irritation at 0.3% and 20%, 1 + reaction 3
vehicles subjects at 2%, and 35 at 2%
subjects at 20%
mandarin peel oil, expressed 8% in petrolatum 5 subjects 48 h closed patch test; details not provided  no irritation 10
(described as Citrus reticulata)
Table 12. Sensitization studies for Citrus-derived ingredients
Test Article Concentration/Dose Test Population Procedure Results Reference
HUMAN - Patch
bitter orange oil 2% in paraffin 200 patients with dermatitis tested with sensitization patch study, details 6 positive reactions 37
35 essential oils plus an additional 50 not provided
patients with balsam sensitivity
lemon oil 2% in paraffin 200 patients with dermatitis tested with sensitization patch study, details 4 positive reactions, details not provided 3
35 essential oils plus an additional 50 not provided
patients with balsam sensitivity
lemon oil not reported 100 subjects Marzulli-Maibach sensitization 2% of the subjects had a positive skin reaction at :

mandarin oil, expressed
(described as Citrus reticulate)

8% in petrolatum

25 subjects

maximization study, details not
provided

not sensitizing

37

sweet orange oil 2% in paraffin 200 patients with dermatitis tested with sensitization patch study, details 3 positive reactions, details not provided
35 essential oils plus an additional 50 not provided
patients with balsam sensitivity
sweet orange oil not reported 100 subjects Marzulli-Maibach sensitization 4% of the subjects had positive skin reaction at the 4

technique; open patches

first reading after challenge, no reactions were
noted at the 48 and 72 h readings, study concluded
the test material was not sensitizing
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Table 13. Photosensitization and phototoxicity studies

Test Article Concentration/Dose* Test Population Procedure Results Reference

ALTERNATIVE STUDIES

sweet orange oil, including concentrations not 3T3 Balb/c -3T3 neutral red uptake phototoxicity test borderline phototoxic, positive phototoxic results #
deterpenated kind reported; tested in PBS,  fibroblasts -light source was a doped mercury-metal halide lamp, filtered observed more frequently with the vehicles PBS

ethanol, or DMSO with with 50% transmission at 335 nm to diminish UVB and ethanol with certain supplied samples

samples from 3 suppliers
lemon oil, including same as above same as above same as above borderline phototoxic, positive phototoxic results 38
deterpenated kind observed in all 3 vehicles, but were more

prominent in the deterpenated sample

sweet orange oil, including up to 3.16% in water with same as above same as above potential for phototoxicity observed 38
deterpenated kind samples from 3 suppliers
lemon oil, including same as above same as above same as above cytotoxicity observed with deterpenated lemon #
deterpenated kind oil; potential for phototoxicity observed
NON-HUMAN
lime oil, distilled (psoralen-free) undiluted; 20 pl hairless mice, 6/grp - a single dose was applied to a 2 cm” area on the back; - a phototoxic response was not observed with 40
animals were exposed to irradiation 30 min after dosing any of the light sources

- one group was exposed to a compact-arc xenon lamp for 2
min (wavelengths <295 nm or 320-280 nm excluded)

- one group was exposed to a long-arc xenon lamp for 40 min
at a distance of 1 m; the weighted energy was 0.1667 W/m?

- one group was exposed to 4 fluorescent black light lamps
(UVB eliminated) for 1 h at an integrated UVA intensity of 3
W/m?

-positive controls were treated with 0.01% 8-methoxypsoralen
in methanol; negative controls with an appropriate vehicle

- test sites were examined 4, 24, 48, 72, and 96 h after

exposure
lime oil, distilled (psoralen-free) undiluted; 20 pl miniature swine, as above - a phototoxic response was not observed with 40
2/grp any of the light sources
lime oil, expressed undiluted and diluted; 20 hairless mice, 6/grp  as above - a phototoxic response was observed with all 40
ul three light sources
- the lowest phototoxic concentration was 15%
lime oil, expressed undiluted and diluted; 20 miniature swine, as above - a phototoxic response was observed with all 40
ul 2/grp three light sources
- the lowest phototoxic concentration was 30%
grapefruit oil undiluted; 20 pl 6 hairless mice and 2 - as above not photosensitizing 40
miniature swine
lime oil distilled (psoralen-free) undiluted; 20 pl 6 hairless mice and 2 - as above not photosensitizing 40
miniature swine
lime oil; expressed and rectified undiluted; 20 pl 6 hairless mice and 2 - as above not photosensitizing 40
miniature swine
lime oil Persian Florida; undiluted; 20 pl 6 hairless mice and 2 - as above not photosensitizing 40

expressed and rectified miniature swine
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Test Article

Concentration/Dose*

Test Population Procedure

Results

Reference

mandarin oil

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

40

mandarin oil, Italian

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

40

oil of lemon, California

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

40

oil of lemon, distilled

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

40

oil mandarin, Italian undiluted; 20 pl 6 hairless mice and 2 - as above not photosensitizing 40
miniature swine
oil of tangerine undiluted; 20 pl 6 hairless mice and 2 - as above not photosensitizing 40

miniature swine

orange oil; cold pressed

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

40

California lemon oil

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

Italian lemon oil

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

oil lemon, Greek; cold pressed

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

oil lemon, Italian

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

oil lemon, IC (not defined)

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

lime oil expressed

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

oil limes Persian

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

oil limes, expressed and rectified

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

lime oil, expressed and rectified

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

bitter orange oil

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

40

lemon oil from multiple regional
sources

20, 50, or 100% in
ethanol; 0.02 ml

albino guinea pigs - the oil was applied to the shaved back of the animals
- the animals were then exposure to UVA radiation (320-400
nm, 13 J/cm?)
- erythema was evaluated 24, 48, and 72 h after irradiation
- the samples were then fractionated subsequent phototoxicity
testing of the isolated components was performed

-concentrations of 50% and 100% elicited
phototoxicity in most of the samples tested

- lemon oils from different regions had different
phototoxicity potencies

-oxypeucedanin and 5-methoxypsoralen
(furocoumarins) were identified as phototoxic

41
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Test Article

Concentration/Dose* Test Population

Procedure

Results

Reference

HUMAN

bitter orange peel oil

undiluted; 5 ul/cm2 8 subjects

- an occlusive patch was applied toa 2 cm x 2 cm area
- 1 cm site on each subject was exposed to visible light t of 20

Jem? UVA
- the test sites were scored after 24 and 48 h

all subjects reacted (details not provided)

30

lemon oil, including
deterpenated kind

up to 1% in water from
samples from 3 supplier;
dose not provided

5 female subjects

-2 occlusive 10 mm diameter Finn Chambers on both sides of

the lower back
-exposure time to test material was 1 h

-irradiation immediately to 1 site after patch removal at a dose

of 5 J/cm’as measured in the UVA range
-test sites scored after 24, 48, and 72 h

-light source was a doped mercury-metal halide lamp, filtered

with 50% transmission at 335 nm to diminish UVB

-phototoxic reactions concurrent with an irritation
reactions were observed in lemon oil at 1% in 4/5
subjects up to 72 h after irradiation

-phototoxic reactions were observed in
deterpenated lemon oil at 0.1% in 2/5 subjects at
48 and 72 h after irradiation

-no reactions were observed at concentrations of
0.1% or lower in lemon oil and 0.01% in
deterpenated lemon oil

38

sweet orange oil, including
deterpenated kind

same as above same as above

-same as above

-phototoxic reaction were observed in orange oil
at 1% in 3/5 subjects at 24 h and 2/5 subjects at
48 and 72 h after irradiation

-no reactions were observed at concentrations of
0.1% or lower in orange oil or 0.1% and 0.01% in
deterpenated orange oil

38

lime oil, distilled

10 Caucasian
subjects

undiluted

- a single dose was applied to a 2 cm” area on the back
- 30 min after dosing, subjects were exposed to sunlight for 30
min or a compact-arc xenon lamp for 2 min (wavelengths

<295 nm or 320-280 nm excluded)

-positive controls were treated with 0.01% 8-methoxypsoralen
in methanol; negative controls with an appropriate vehicle
- test sites were examined 4, 24, 48, 72, and 96 h after

exposure

no phototoxic response was observed

40

lime oil, expressed

undiluted and diluted; 20 10 Caucasian
ul subjects

- a single dose was applied to a 2 cm? area on the back

- 30 min after dosing, 1 treated site and the control untreated
site were exposed to sunlight for 30 min, a compact-arc xenon
lamp for 2 min (wavelengths <295 nm or 320-280 nm

excluded), or 4 fluorescent black light lamps (UVB

eliminated) for 1 h at an integrated UVA intensity of 3 W/m?
-positive controls were treated with 0.01% 8-methoxypsoralen
in methanol; negative controls with an appropriate vehicle

- test sites were examined 4, 24, 48, 72, and 96 h after

exposure

- a phototoxic response was observed with all
three light sources

- the lowest phototoxic concentration with the
simulated light sources was 30%

40

* the solvent is specified when known
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2015 FDA VCRP RAW DATA

99900190  CITRUS AURANTIFOLIA (LIME) PEEL  12A - Cleansing 2
5 EXTRACT

99900190  CITRUS AURANTIFOLIA (LIME) PEEL 12D - Body and Hand (exc shave) 1
5 EXTRACT

99900190  CITRUS AURANTIFOLIA (LIME) PEEL  12F - Moisturizing 5
5 EXTRACT

99900190  CITRUS AURANTIFOLIA (LIME) PEEL  12J - Other Skin Care Preps 5
5 EXTRACT

99900190  CITRUS AURANTIFOLIA (LIME) PEEL  13A - Suntan Gels, Creams, and Liquids 1
5 EXTRACT

99900399  CITRUS AURANTIFOLIA (LIME) PEEL  12H - Paste Masks (mud packs) 1
4 POWDER

99900156  CITRUS AURANTIUM (BITTER 05F - Shampoos (non-coloring) 1
9 ORANGE) PEEL WAX

99900156  CITRUS AURANTIUM (BITTER 07E - Lipstick 3
9 ORANGE) PEEL WAX

99900156  CITRUS AURANTIUM (BITTER 10A - Bath Soaps and Detergents 1
9 ORANGE) PEEL WAX

97708187  CITRUS AURANTIUM (BITTER 02A - Bath Qils, Tablets, and Salts 1
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 03C - Eye Shadow 2
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 04A - Cologne and Toilet waters 1
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 05A - Hair Conditioner 5
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 05F - Shampoos (non-coloring) 4
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 071 - Other Makeup Preparations 1
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 10A - Bath Soaps and Detergents 1
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 11E - Shaving Cream 1
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 12A - Cleansing 1
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 12C - Face and Neck (exc shave) 4
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 12D - Body and Hand (exc shave) 3
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 12F - Moisturizing 11
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 12G - Night 2
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0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 12H - Paste Masks (mud packs)
0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 121 - Skin Fresheners

0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 12J - Other Skin Care Preps

0 ORANGE) PEEL EXTRACT

97708187  CITRUS AURANTIUM (BITTER 13A - Suntan Gels, Creams, and Liquids
0 ORANGE) PEEL EXTRACT

99900325 CITRUS AURANTIUM (BITTER 10A - Bath Soaps and Detergents
6 ORANGE) PEEL POWDER

99900325 CITRUS AURANTIUM (BITTER 12A - Cleansing

6 ORANGE) PEEL POWDER

97709182  CITRUS AURANTIUM DULCIS 02D - Other Bath Preparations

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 03D - Eye Lotion

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 05A - Hair Conditioner

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 05E - Rinses (non-coloring)

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 05F - Shampoos (non-coloring)

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 05G - Tonics, Dressings, and Other Hair
9 (ORANGE) PEEL EXTRACT Grooming Aids

97709182  CITRUS AURANTIUM DULCIS O5H - Wave Sets

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 05l - Other Hair Preparations

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 07A - Blushers (all types)

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 07C - Foundations

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 071 - Other Makeup Preparations
9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 09A - Dentifrices

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 10A - Bath Soaps and Detergents
9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 10E - Other Personal Cleanliness Products
9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 12A - Cleansing

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 12C - Face and Neck (exc shave)
9 (ORANGE) PEEL EXTRACT
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97709182  CITRUS AURANTIUM DULCIS 12D - Body and Hand (exc shave)

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 12F - Moisturizing

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 12G - Night

9 (ORANGE) PEEL EXTRACT

97709182  CITRUS AURANTIUM DULCIS 12J - Other Skin Care Preps

9 (ORANGE) PEEL EXTRACT

99900139  CITRUS AURANTIUM DULCIS 07B - Face Powders

2 (ORANGE) PEEL POWDER

99900139  CITRUS AURANTIUM DULCIS 10E - Other Personal Cleanliness Products

2 (ORANGE) PEEL POWDER

99900139  CITRUS AURANTIUM DULCIS 12A - Cleansing

2 (ORANGE) PEEL POWDER

99900139  CITRUS AURANTIUM DULCIS 12D - Body and Hand (exc shave)

2 (ORANGE) PEEL POWDER

99900139  CITRUS AURANTIUM DULCIS 12H - Paste Masks (mud packs)

2 (ORANGE) PEEL POWDER

99900139  CITRUS AURANTIUM DULCIS 12J - Other Skin Care Preps

2 (ORANGE) PEEL POWDER

99900190  CITRUS GRANDIS (GRAPEFRUIT) 03D - Eye Lotion

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 03G - Other Eye Makeup Preparations

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 05A - Hair Conditioner

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 06A - Hair Dyes and Colors (all types

6 PEEL EXTRACT requiring caution statements and patch
tests)

99900190  CITRUS GRANDIS (GRAPEFRUIT) O7E - Lipstick

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 07F - Makeup Bases

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 10A - Bath Soaps and Detergents

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 12A - Cleansing

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 12C - Face and Neck (exc shave)

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 12D - Body and Hand (exc shave)

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 12F - Moisturizing

6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 12G - Night

6

PEEL EXTRACT
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99900190  CITRUS GRANDIS (GRAPEFRUIT) 12H - Paste Masks (mud packs) 3
6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 121 - Skin Fresheners 1
6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 12J - Other Skin Care Preps 10
6 PEEL EXTRACT

99900190  CITRUS GRANDIS (GRAPEFRUIT) 13A - Suntan Gels, Creams, and Liquids 2
6 PEEL EXTRACT

99900338  CITRUS JUNOS PEEL EXTRACT 03D - Eye Lotion 1
0

97709177  CITRUS LIMON (LEMON) PEEL 01A - Baby Shampoos 1
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 02A - Bath Qils, Tablets, and Salts 1
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 03D - Eye Lotion 2
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 03G - Other Eye Makeup Preparations 2
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 04B — Perfumes 1
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 05A - Hair Conditioner 33
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 05F - Shampoos (non-coloring) 26
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 05G - Tonics, Dressings, and Other Hair 1
2 EXTRACT Grooming Aids

97709177  CITRUS LIMON (LEMON) PEEL 05l - Other Hair Preparations 15
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 06G - Hair Bleaches 2
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 07E — Lipstick 1
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 08E - Nail Polish and Enamel 1
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 09A — Dentifrices 2
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 10A - Bath Soaps and Detergents 7
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 10B - Deodorants (underarm) 1
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 10E - Other Personal Cleanliness Products 5
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 11E - Shaving Cream 1
2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 12A - Cleansing 23
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2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 12C - Face and Neck (exc shave) 13

2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 12D - Body and Hand (exc shave) 6

2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 12F — Moisturizing 15

2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 12G — Night 1

2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 12H - Paste Masks (mud packs) 3

2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 121 - Skin Fresheners 4

2 EXTRACT

97709177  CITRUS LIMON (LEMON) PEEL 12J - Other Skin Care Preps 4

2 EXTRACT

99900273  CITRUS LIMON (LEMON) PEEL 08G - Other Manicuring Preparations 1

8 POWDER

99900273  CITRUS LIMON (LEMON) PEEL 10E - Other Personal Cleanliness Products 1

8 POWDER

99900273  CITRUS LIMON (LEMON) PEEL 12A - Cleansing 1

8 POWDER

99900273  CITRUS LIMON (LEMON) PEEL 12D - Body and Hand (exc shave) 1

8 POWDER

99900267  CITRUS MEDICA LIMONUM 10E - Other Personal Cleanliness Products 1

0 (LEMON) PEEL WAX

90063835  CITRUS NOBILIS (MANDARIN 05A - Hair Conditioner 2
ORANGE) PEEL EXTRACT

90063835  CITRUS NOBILIS (MANDARIN 05F - Shampoos (non-coloring) 1
ORANGE) PEEL EXTRACT

90063835  CITRUS NOBILIS (MANDARIN 05G - Tonics, Dressings, and Other Hair 1
ORANGE) PEEL EXTRACT Grooming Aids

90063835  CITRUS NOBILIS (MANDARIN 07A - Blushers (all types) 1
ORANGE) PEEL EXTRACT

90063835  CITRUS NOBILIS (MANDARIN 10A - Bath Soaps and Detergents 2
ORANGE) PEEL EXTRACT

90063835  CITRUS NOBILIS (MANDARIN 10E - Other Personal Cleanliness Products 5
ORANGE) PEEL EXTRACT

90063835  CITRUS NOBILIS (MANDARIN 12A - Cleansing 1
ORANGE) PEEL EXTRACT

90063835  CITRUS NOBILIS (MANDARIN 12D - Body and Hand (exc shave) 2
ORANGE) PEEL EXTRACT

90063835  CITRUS NOBILIS (MANDARIN 12F - Moisturizing 3
ORANGE) PEEL EXTRACT

90063835  CITRUS NOBILIS (MANDARIN 12J - Other Skin Care Preps 1
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ORANGE) PEEL EXTRACT

99900411  CITRUS PARADISI (GRAPEFRUIT) 05A - Hair Conditioner 2
6 PEEL EXTRACT

99900411  CITRUS PARADISI (GRAPEFRUIT) 05F - Shampoos (non-coloring) 2
6 PEEL EXTRACT

99900411  CITRUS PARADISI (GRAPEFRUIT) 05G - Tonics, Dressings, and Other Hair 2
6 PEEL EXTRACT Grooming Aids

99900411  CITRUS PARADISI (GRAPEFRUIT) O7E - Lipstick 3
6 PEEL EXTRACT

99900411  CITRUS PARADISI (GRAPEFRUIT) 10A - Bath Soaps and Detergents 2
6 PEEL EXTRACT

99900411  CITRUS PARADISI (GRAPEFRUIT) 12G - Night 1
6 PEEL EXTRACT

99900411  CITRUS PARADISI (GRAPEFRUIT) 12J - Other Skin Care Preps 1
6 PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 03D - Eye Lotion 3
9 ORANGE) PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 03G - Other Eye Makeup Preparations 2
9 ORANGE) PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 10A - Bath Soaps and Detergents 1
9 ORANGE) PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 10E - Other Personal Cleanliness Products 2
9 ORANGE) PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 12A - Cleansing 2
9 ORANGE) PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 12C - Face and Neck (exc shave) 1
9 ORANGE) PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 12D - Body and Hand (exc shave) 2
9 ORANGE) PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 12F - Moisturizing 13
9 ORANGE) PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 12G - Night 2
9 ORANGE) PEEL EXTRACT

99900261  CITRUS RETICULATA (MANDARIN 12J - Other Skin Care Preps 2
9 ORANGE) PEEL EXTRACT

99900402  CITRUS SINENSIS (SWEET ORANGE) 10E - Other Personal Cleanliness Products 1
4 PEEL EXTRACT

99900402  CITRUS SINENSIS (SWEET ORANGE)  12A - Cleansing 1
4 PEEL EXTRACT

99900402  CITRUS SINENSIS (SWEET ORANGE)  12F - Moisturizing 1
4 PEEL EXTRACT

99900412  CITRUS SINENSIS (SWEET ORANGE)  11A - Aftershave Lotion 4

9

PEEL WAX
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99900404  CITRUS TACHIBANA (TACHIBANA 12A - Cleansing 1
6 ORANGE) PEEL EXTRACT

99900404  CITRUS TACHIBANA (TACHIBANA 12F - Moisturizing 1
6 ORANGE) PEEL EXTRACT

99900404  CITRUS TACHIBANA (TACHIBANA 12J - Other Skin Care Preps 3
6 ORANGE) PEEL EXTRACT

99900381  CITRUS TACHIBANA PEEL EXTRACT  12C - Face and Neck (exc shave) 3
5

99900144  CITRUS UNSHIU (SATSUMA 02A - Bath Oils, Tablets, and Salts 1
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 03D - Eye Lotion 3
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 05F - Shampoos (non-coloring) 1
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 10A - Bath Soaps and Detergents 1
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 12A - Cleansing 5
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 12C - Face and Neck (exc shave) 14
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 12D - Body and Hand (exc shave) 1
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 12F - Moisturizing 7
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 12H - Paste Masks (mud packs) 1
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 121 - Skin Fresheners 2
5 ORANGE) PEEL EXTRACT

99900144  CITRUS UNSHIU (SATSUMA 12J - Other Skin Care Preps 4
5 ORANGE) PEEL EXTRACT
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Personal Care @8 Products Council

Committed fo Safety,
Quality & Innovation

TO: Lillian Gill, Ph.D,
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Halyna Breslawec, Ph.D.
Industry Liaison to the CIR Expert Panel id’TUAW
DATE: July 25, 2013

SUBJECT: Concentration of Use by FDA Product Category: Citrus-Derived Ingredients



Distributed for comment only -- do not cite or quote

£z Jo | a3eq

190x7 Jea (unyadean) sipuein snayD

ao1ny (unyadeln) sipuelny snad

Jarepn nniy (iinyadeln) sipuelny snaiD

1enxg Nnig (unyadesn) sipueldy snuLD

1oenxg (unyadein) sipueln) snuid

(nnyadern) sipueroy sty

J9RNXF NNl BONR[D) $NILD)

1apMmod [234 essaidagg snnin

1velxg [994 essaida snu)

12180 1N BSsa1dagg snnID

enxg uniyg essardag snai)

1O |32d BUNUAWB|D SN

0IN[ BUNUAWB|D $IID

19B0X7 1Nl 4 BULUSWS|D SN

10BIXY |99 BUBRGIYIE ] WRNUBINY SNILD
JpMOo SISUAUIS WNNURINY SNIND

10eNX [29d SISUSUIG WNNURINY SNLD

Jaqu (a8urlQ) SISUaULS WINNUEBINY SN
sapqeiuodesun (10 paag (98urlQ) SN wNpueIny snad
11O paag (9BuriQ) SIo[N wWNNURINY SNIID
1elXT peas (a8urIQ) S13(NJ WNHUBINY SN
XBM [92d (a8uBIQ) SN WNpURINY Snil)
Japmod 23 (98uRIQ) SI3NQ WnpURINY SN
1O 1234 (93ue1Q) SN WnyULINyY SN
19e11x3 934 (25URIQ) SI9[NQ WRNURINY SNIID
1O (SSueiQ) S19|NQT WRNUBINY SNAID

19u0x%g Jeay (a8uri() SIING WNNURINY SnINYD
aainr (aSurID) SI2|RCT WRIURINY SNUND)

Izt g (s8uelQ) SI|NQG WnuRInY SN
Japmad 1nag (98ueiQ) S19[n WnNUeINY SN
1PRIXT URl (3FuLIO) S9N WnheIny snyld)
XeA J9m0]d (98ur1Q) sto|ng wInpuemy snnr)
191 M0, 1omo0] 4 (2FuelD) SI3[N(] wnpueiny snoi
[1O Jamo[] (93ueI()) SIZING WNRUEINY SN0
1apmog waig/jeaJemol (a8uei(y) sIong wnpueiny sni
eNXT Jamo[4 (ABurI() SID[NG WNHUEINY SNAID

1amo| 4 (a8uel()) SI9|nQ WNNIUEINY SN

[1Q [93d SISUIIANSSELNY) WNJUBINY SN

Ialep [22d (Jowediag) enwedlag wnpueiny snutd)
110 |22 (Jowediag) eiwedlag WnHuUey SN

[10 Jea (Jowediag) BIWESIag WNHUEINY STUND)
1enxg jea (Jowedleg) enuedieg wnpueiny snuo)
Jalepy, nnig (JowreSiag) enuedlag wnpueiny snutD)
10 nnig (Jowediag) vwediaog wnueIny sni
10e0Xg Nni4 (Jowesiag) BIweIIag wnnueny sniiD
lapmod 224 (aSuei) Japig) BleWY WNHUERINY SN
1O 1994 (28ueI() Jonig) vieWY WNHUBINY STUND
1oRNX] [234 (93Ul Jo1ig) BIRWY WRNUBINY SN
[234 (a8uel)) Jauig) BIBWY WNHURINY SN

11O Sim | e (38uriQ Jonig) RIBWY WNNURINY STD
10u0%g Bim [ /jea] (28uRIQ JoNig) BIBWY WRHUBINY STUND)
joenxg s0ing 3ing (35ueiQ Janig) Blewy wnnueiny sniid
1980%g 1Ny (35uelQ 1a01g) BIBWY WnHUBINY STUND)
XM Jomo[ ] (25uBIQ 1an1g) BIBWY WNHUBINY ST
121EA Jamo[d (25uBI( 1anig) BIBWY WNHUBINY STUHD
1O 1amo[4 (93uel() Jamg) elewy wnijueny snid
enxg lomo| (a8uel() Jenig) viewly WNHURINY SN
sa|qeyiuodesun) 1O Pa2S (W) BlojuRINY SNIND
[1O P23S (3W1T) Bl|OjHURINY STIID)

21BN 1994 (AUNT) B OJIUBINY SIUND)

1apmod [33d (dwIT) BI[OJUUBINY SN

['O [23d (3WIT) BI[OJUEINY SNIND

1PRNXY 934 (AWIT) BIIOINURINY SR

[23d (2wIT) BYjojnIUBINY SNAID

'O (AwIT) Bl[ojluRINY SNALD

i10 JeaT (dwiT) elojiueIny snaty)

a2in[ (Al T) BHOJIURINY SRIND)

Jarep NI (dWIT) eljojluRINY SNIND

12811X3 NNnig (duu) erojnleIny snai)

nnig (i) elojuURINY SNOLD

190X Jamo[4 (swi) eljojnueiny snud

131 A0 14 (UOWRT) uowIT SNAND{AWIT) el OjlIuRINY SN

»SIuapaiduy paala(g-snaiyy - 1032187 1anpodd va.d Aq s Jo uolBauIdUOD)



Distributed for comment only -- do not cite or quote

€Z Jo g 3ed

1enxy 294 (inijadein) sipere snniy)

aoInf (inyadeln) sipered snol)

Jatep i (Qinygadein) isipered snow)
wenxg Ny (inyadern) 1sipesed snar)
1a1ep) (s8uelQy urrepuely) sijigoN snn)
Japmod [33d (S8ueiQ) ULTEpUEBA} STIGON SNy
[0 [334 (38ueiQ utepue) SI[IGON SnaID
180Xy |93 (s8ueiQ uLepuey) SIIGON SN
110 (33uRIQ ULIEPURIA) SHIQON SDLID

aoinf g (s3uea() uprepuely) SIIIGON SNRID
19enxg nnig (28uel) uLRpURTA]) SIIGON SNOID
(38ue1Q uLepuepy) SIIqON STEID

1oenXy 1334 1epiepnsieN snnisy

19)e A 19M 0L TRPIEPNSIBN SNAID)

110 132 sued[n A eslpajy snnid)

1oe0%d 1IN SLe3n A edpay SNl

3oInf JIn1g SISUIINPEW SN

1oRNXH L] SISUANPRI SNy

110 Pa3§ (uowaT) uowny snuiD

XeAp [954 (UOWST) uown snui))

IepM [29d (UOWYT) UoWNT SN

J1apmogd [394 (UOWT) UOWIT SNOIDy

'O 193 (uowaT) uowi snnid

nenxy 294 (WoWT) UowWIT SnaL)

[39d (UOWST) uowiT snu1)

'O Wa)s/19ad/jeaT (UoWwST) uowlT snaly)

11O JeaT (UOWST) uowig snuL)

10e0Xd Jea] (UowT) ucwiy snnl)

13pMod 201nf (VoW T) UowWi SO

joenxg oinf (UOWS ) uow| snoL)

do1Inf (UOWST) UoWIT SNl

I31e AN 1IN (UOWST) uowIT SnNI)

12pmod 1nig (UOWRT) uown ] snuiy)

[10 M1 (UOWST) wowI snAL)

1oenxH Jindg (UOLYT) Uowl snRiy)

1O WG Jea /1Mol (UOWT) uowI Sniiy)
Joenxy wWalg/Jes /Mol (VoW ) uorl | snui))

11O p32g sounf snuiy

10eNXg pIIg sounf SnuD)

Iale pp 294 sounf snaiD)

Japmod 1334 sounf snni)

[0 [99d sounf snoLy

19en%H [334 soung SnI)

1218 MM JINL] SOUN{ SN

1apmod )Nz sounf Snni)

10 )ik souny SNUI?

20IN[ NI Sounf SN

JoenXH NN Sounf SNOID

1PRNXH Sounf SnAIy

1oenxy nni eswoder sngrd)

1enxy dreouad ereqef snord

13pmod |93 Bleqe( snoL)

19)e M [394 Bleqer SNOLD)

19e0XH [23] eleqef snoi)

20IN[ RIBQE[ SNHID

Iale M 994 oA snm)

11O 1934 oA sty

1enxy [934 04 snoL)

110 oA] snai)

12eNXH )N OA] snniD)

1enxg JeaT XINsAH snni))

Japmod [33d leplepnsieNmyjessely sngiy)
1apmod Nn1] 1EPIRPNSIEN/TH{BSSTH SNLID)
32In[ JINL] LBPIRPNS)EN/MYESSEH SNOID)
Venxy inid nyessey sngl)

10enXT paag/[aad SIpUeIy SN

IR NN ISIpeIeJ/SIpUeIs) SNOLD)
ss[qeyuodesun) 10 pIag (inyadeln) sipuelny snni))
11O Pasg (nuyaderny) sipuelsy snot)
wenxy paag (unyedeiny) sipuelsy snnid
1apmod [99d (inygadeiny) sipuelsy snni)
110 1324 (inyaderny) sipueln) snurd
1oenxd (934 (Uniyadeiny) SIpuBIL) SNOID
132d (unyadein) sipueisy snoy)



Distributed for comment only -- do not cite or quote

£Z Jo ¢ 9feg

9560000 suoneiedaid asueiSey 12qO A0 10enxH 19MOL] (JWIT) BI[OJUBINY SnnL)
%HS0000 suoneredaid yrq 1290 azo 1oenxd 12mo) (W) eljojiueny snni)
%S000°0 staeq [qqng qz0 Joenxd 1amold (W) elojluemy snarD)
a8
JO uonexjudUL) $9po)
urnuxe A £103318)) 1PoNnposg vada Juaipaadug

JoRNX NNL] SBNSNY SNOIJ0IONA
100X JINL] BOISB[ENSNY SNNIIOINA]

1oenxg NNt BIR[NONY/SISUSUIG/MIYSU) s
wenxyg dresuad niysun snnid

I31e AN [99d nIysun snni)

Jopmod [39d niysup) snnid)

19RNXT 994 nIysur) snuy)

I31B AN 1INLY DIYSUL) SN

JPpmod 1nig nysup) snad

1O 10t niysuf) snio

23Inf 3Ly nIYSU) Snod)

19enxXH INL] NIYsi) Snary

JeA\ JomOL] nIysup) snyiy

Japmod Iamol] niysun) snnid

)oRNXF NIYsuN) SnniD

1912 A NNLT OAT ST RIBMONSY SNHID/MIYSUL SnaL)
12 A\ MU uByURJ, SNOLD

10enXH Nn1 ueyue] snoL)

10O 1924 (punRBue]) eurtaSue | snot)

19e0xq [93d (unedue]) euadue ], snoi)
1954 (sunedue]) eupadue], snoi)

e unig (duisSue ) eunadue], snoi)
uny] (puuaBue]) eurtafue], snnl)

1oenxyg (suileue ) eultaiue ] snoi)

13pMod [924 ofddue ], snar)

Iapmod 1nig ofague ], snni)

aoIng N0 ofague], snuyl)

10X NNl pURINWE ], SNOID)

1080XH JomO[ BUBINWE], SnOL)

Jopmod [934 eie[nonyeurqiyoe], sniiD
11O [38d BIR[nonay/EURqIy3R ], SNOLD

2010y JINL] BlR[NONSY eURQIYIR] SN
1080X] [934 vURQIYOIE], SNy

PENXY [293d Pung snuLy

N[ NNl 1pepng snory

PENXH N1 Woepng snoty

aomnyf nnyg ediesolseyds snm)

10 1934 (33ue1Q poolg) ofjauindues SISUAUIS snOL)
Jae A I (S3uRIQ) SISUAUIS SnnL)
enxg nnay (a3ueiQ) sIsUaUIS SN
1oenxd (994 ueyoxunys snniD)

1enxg NnL] ueyoyunys snnid)

Iapmod 1334 (suusdue 1) ele[nonsy] snni)
10 1994 (autiofue]) ele[nonay snul)
10Xy [99d (PuLIRdue 1) elenonay sn)
e pm e (Auuefue]) migmoney snoi)
[10 J2o] (SuusBue ) Bre[nasy snutD
e Nnlg (suuadue]) eienoney snal)
1Pe0Xg UL (oulafue] ) BIRNOUSY snald
nnyg (ursue]) vIe[nonay snD
1oenxd (Fupdue]) BIRNONSY SNl

[10 P39g (nyadein) isipesed snai)
10enXY pass (nyadeln) 1sipered snnid
11O 1934 (1nygadesn) Isipered snai)



Distributed for comment only -- do not cite or quote

€T Jop 9ded

- %5 | SYoed pnw pue sysew aiseq || HCI ~ [9d (UIF]) EI[OJIUERIY SNILD) |
%5200°0 Syoed pnll pue Sysew 2)seg HZl [ 10BIxd 1Nk (aWr) eljojnueiny snory |
%S00 Kexds jou
spnpoid Swmzunsiop dz1 19RnXH 1Nl (SUNT) BIJOJIURINY SN
%6000°0 skeids pue sropmod 100 qz1 198NXH AN (W) BI[OJIUEMY SnnLY)
%T0-1000 Leids jou
sionpoad puey pue Kpog azi JoRNXE NNL] (W) BIjoJIUBINY SNl
%Z00'0-1000°0 (sped pue spinbi| ‘suonof Juisuea[s ‘sweard pjod) Suisues|d U vzl yrenxdg Inny (W) eljojuemy Sno)
% L600°0-2000°0 (1atpe] pue SSIYSNIQ 0S0ISE) Weald SUIABYS q11 19e0xH 1INI] (SWI) BI[OJUEINY SN
%Z0-90°0 syponpotd ssauljuesps jeuosiad 1910 q01 19BNXH 1IN (SUNT) BIOUBINY SN
960070 sjuadiayap pue sdeos yieg Vol 19enXH NINL] (3uNT) B1OJNUBINY SNHIL)
2%$00°0 (Sunojosuon) suonesedasd Jiey 3O IS0 19BNXH NN (W) BIjoURINY SnaL)
%1070 sple SUTwooIs Ney JAYIO pue s3UISSAIp ‘SolUO], nso 1eNXg MN] (WIT) BlojueIyY snni)
%S$00°0-5000°0 (Sursojoouou) soodureyg 40 enxg NN (W) efojuueny snai)
%10°0 SoAEM JUSUBLUISJ aso 19e0%g NnL] (AWIT) eI[OJURMY SOOI
%100 SISUONIPUOD JIeH vso 1enXg NN (W) elojnueIny S
%100°0 suonetedaid souesdey) PO I$0 1enxg JnL] (Sun) enojnueIny Snrd
%T00°0 suoneredaid yeq 19O azo 190X Ny (3UN) elOJIURINY SOOI
%s0000| - Aedsiou -
sponpoad puey pue {pog azi 10Enxg Jomo( (SWIT) eljojueIny Snniy
%$000°0 sjuad1)op pue sdeos yieg Yol 1080XH Jamojd (A1) eljojuRINy SnuID
%5000 (3unrojosuou) soodwreyg 450 ounXT Jamojd (TT) eljojueIy Snn)




Distributed for comment only -- do not cite or quote

€2 Jo g 9ded

s1onpoid Yo3u pue 208 0 7A| Ia1epm Iomold (s8uriQ Janig) elewly WnRueIny snoi)
R EEEEEEEEEEEEE————N———————————————N——NN,
%700 syoed pow pue syseur d)seJ HZl 10 Jamol] (aduel( Jonig) elewly WNQURINY SN
%90 Aeads jou
s)onpoid WYIIN 0zl 10 Jomo[d (28uel( Jan1g) BIRWY WINQURINY SOOID)
%10-100°0 Keads jou
sjanpoxd puey pue Apog acl (1O Jamold (28ueIQ JaN1g) BJeWy WINHUBINY SDHID)
%+'0 Aeids jou
sionpolid yoau pue aoe] o7 1O Jamol] (95urIQ Jonig) eIeUIY WNHURINY SN
%700 (sped pue spinbij ‘suono] Sursuead ‘sweard pios) Sulsues[d UG vzl 10 Jamo[] (8uriQ) Jamg) eIewy WNHUBRMY SN
%1000 syuagialep pue sdeos yieg V01 IO J2mol] (98urIQ Janig) BIeWY WNNUBINY SN
%1000 {uzo10ouou) soodwreys 50 O Jamold (33uriQ Jamg) eIeUIY WNNUBRINY SAIID
%1000 $1[es pue s13[qe) ‘s[io yieg vzZ0 O Jomol {(38uelQ Jamg) BIBUY WNRURINY SnOLD)
%HeT00 Arids jou
syonpoid puey pue Apog azi | 1wenxg Jamold (28ueiQ Jag) BIRWY WNNURINY SN
%E Keids j0u
s1onpo1d yosu pue 308 DTl | venxg 1eamof (35uriQ JANg) eleUry WNHUBINY SN
= e ——— =
%ST00-100°0 $30npoid 358D UDS 9O fcl 1ornxy [9ad (JWIT) eljojnueiny snni)
% 1000070 syoed pnw pue SyseW ASeJ HZI 1oenxy (234 (W) erjojnuemy snnr)
2 5000'0 £eids jou
s1onposd Surzimsioy dz1 1ornxd |39 (2u]) Bl[oJnURINY SNOID)
Keads 100
%6000 sjonpoud puey pue Apog aci wenxy |99d (W) eljojnueIny snni)
%5000°0 (sped pue spinbiy *suono] Fuisuea]s ‘sweand pjod) Juisuea)d uiyg VZi 1Penxd 1224 (AWIT) eljoJIURINY SNIND)
%STO00'0 (Bunojoouou) soodweyg d4<0 10eNXT (994 (3wIT) eljojnUemy Snoi)




€T J09938ed

%1000 (8utojosuou) soodureyg Jd50 1080Xg [394 (33uRIQ Janig) BIPWY WNRUEINY SN
%1000 SI5UCKIPUOD NEH VS0 1081%g [994 (28UBIQ JoNIF) BIBUNY WNHUEINY SN
%810 mopeys akg D50 1080%H [33d (23uRIQ JaN) BIRWY WNDUBINY SNBID

10  ___________________________  fedsow 1 ]
sionpoad W3IN 071 | 110 SimLgea] (s8uelp Isnig) elewny Wnuemy snnn)

A | Keids jou
s1onpoid puey pue Apog azi | no Swpger] (38ueip Ian1g) elewly WNRURINY SNOLD

- %0000  Ffedsow | ]

%+0'0 (sped pue spinbi ‘suorio Suisuea[s ‘sureaid ploo) Sursue[d unys vZi | 10 SmIges] (33ue1Q Jenig) elewly wnpueIny snoid

sjonpoid puey pue £pog azl 19e0xg A (38ueI 1211q) eleuwly WNQURINTY SO

Distributed for comment only -- do not cite or quote

%T0000°0 Keids jou
syonposd ¥oou pue 328 ozl 1venxg UnL (8uel() 19)1g) BeWY WNNURINY SNOI17)
% 1000°0 (sped pue spinbi| ‘suonjo] Sursuea[s ‘swear pied) SUISUR[D US Vi 1venxg unn (33uel() 9nig) Wy WNNURINY SAL)
% 7000070 saAnexy dnayep HLO enxg 1nL (3Suri( JoNig) vIRWY WnpURINY Shol)
%z00°0 Jyonsdry qL0 oenXy 1nL (33urIQ JaNig) Bleury WnhURINY SnuID)
%HTOO00'0 suonepunog DLO enxdg 101 (d8url( Janig) eleuny WNRUEINY Snni)
%HT00°0 suonesedald dnayew aka 100 N0 19enxd 1Nl (d3urlQ Jang) eiewy WNHURINY SN
957000°0 uonol ?kg aso oenxdg 11 (s3uel) Jaig) erewry WNHUEInY SN
% 100070 MODPRYS 24 D50 1enxdg un (38uelQ 1aNig) BlEUry WNHURINY SNHLD)

- s S

HZI | 1a1ep Jomold (S3UEI() JoNig) eleuly WNHUeMY Sni)

%$000°0 S¥ord pnul pue sysewl 2)sed

%t-T Lexds jou
spnpold WSIN Is7d | JNep 19m0|] (s5uriQ Ionig) BIRUY WNDURINY SNRLD)

%S000°0 Aeids jou




Distributed for comment only -- do not cite or quote

€T Jo L ddeq

% 1000°0-100000°0 (8unojoauou) soodweys 450 1oenxg Nnig (owedied) ewediog WNNUEINY Sno)
% 100000°0 Aeads duind
skeads ey qa¢0 joenxg unyy (Jowesisg) erwediog wWnpuUemMy sno1D
2% 1000°0- 100000°0 SI2UONIPUOD JIEY VS0 1oenxy nn (Jowediag) enuefiag wnpuemmy snnr)
W %9 (sped pue spinbij ‘suono| duisuea[d ‘sureald u% uns vzl _ovao% 1a)1g) eJewly WNHUBINY SNAL) |
%500 Soed priws put sysew a1sed | HZI 10 199 (33ULIQ0 1) LIBUly WRRUEINY SNAL |
%T0 Keids jou
synpoad W3IN 574 110 994 (23uei() Jayng) elewy WnRUeINy SNyl
%60 Keids jou
s1onpoad puey pue pog azi 110 1994 (a8uei( Jamy) BIRWY WNHRURINY SNILD
T Aeids jou
synpoid yosu pue 308 J21 110 1924 (28uriQ) Iomg) eIewy WNRUEINY SNOI)
%TO (sped pue spinbi ‘suono] Sursueals ‘suress piod) Juisueald uys vl 10 199 (a8ue1( Janig) vIPWY WNNURINY SN
%ST 0 Sjuaginap pue sdeos ey Vol 110 1994 (28ue1Q) Jonig) BIvWY WNNURINY SNl
%BSLO Yonsdi qL0 110 1994 (23ue1( Janig) eewy Wnhueny snoi)
%S0000 - Fedsyou
syonpoud y29u pue ade o7A] 12enx7 |224 (28uri( Janig) eleury unnueIny sniy)
%+ 10000 Jaweua pue ysiod jreN 380 120X [994 (a8uelQ Janig) elewly WNNUEINY SNl
%, 700000 (suonesedasd SuLmolurew) sjROOIPUN PUB SIE0DISRY V80 wenxd 1994 (s5uelQ Janig) vIBWY WNHUEINY SO
%BTO000 Fousdry HL0 enxy [334 (93uelQ JaMg) BlRWY WNHUEMY SN
%T000°0 SUCIHEpUNO.J L0 oenxy 1994 (s8uei0) Joanig) ereuwly WNHURINY SnO)
% 70000 (sadAy (1) s1aysn[g VL0 1enXy (994 (28urIQ Janig) BIEWY WNHURINY SAnI)
%1000 spre Sunuocid ey soyio pue s3uIssaip ‘sowuo], 0go 1oenxy 1994 (s8ueip Janig) Breuwly WNHUEINY Snni)




Distributed for comment only -- do not cite or quote

€2 Jo g adeq

%T0°10°0 spnpoid ssaurjuead reuosiad 1o q01 1enxyg Jamold (a8uel) SO WNNUETY SOIHD)

%100 $1u231293p pue sdeos yieg ) 1enxg Jamol] (S5uri) SIOMJ WNNUEINY SANID

%1000 $JaUYOs AdNND 4a80 1enxy 1amol] (28uri(y) SID[ME] WNHNUBIMY STIID

%000 saanexyy dnaye HLO 1enxg Jamol] (sfurl() SI9[NQ WNnUEINY SHnID

%T00°0 SUOLIEPUNO] DL0 1ornxF Jamold (s8uei()) SIDM(T WNHURIMY SOATD)

%¢100°0 spie SuiwooId Jey Jay)o pue sSuUISsaIp ‘sotuo] 0co enxd Jamol] (a8uei) SN wWnpUemMy sanio)

%500'0-S200°0 (Buuojosuou) soodweys J<0 1ornxg Jamold (28urIQ) SO WanueIny snnid)

%TO0'0 SARM JUDUEULIIS aso penxg Jamold (a8uei() SN WNDURMY SLIID
%STO00 Aeids duind
%ST00°0 [osoloe

sAeids ney €450 enxg Jamol] (9Suel() SIDIng WnHUeInY Suor)

%500°0-SZ00°0 SISUONIPUOD Ney v$0 yenxyg Jamold (98uriQ) SN WNNULMY SnOtD

%1070 sJajem 19[10) pue saudo[o)) V0 enxg amof] (3JuelQ) SN WNHURINY SN0l

%2000 suoneredard dnayew 243 12(pQ 0go yoenxg Jamolf (38uelQ) SI2[NJ WNHURMY SN

%H10°0 uonoj| akg aso 1penXH Jamol (28uelQ) S1I9[ng wnnuemy snnt))

%10 syieq 2[qqng qz0 10e0xd 1mold (a8ueiQ) I[N WNNUeEINy snnry

%S0'0-L1000 SPIe SUNUo0Ld JIey JOYIO pue SIUISSIIP ‘SAUO [, 0G0 11Q Wi (JoWesIag) BIIESIag WnNUeIny snni)

%5000 (Surojoouou) soodweyg A0 110 nnu (Jowediag) enuediag wnpueiny snntd)

.§ﬂ spnposd areduRfs WO | [zl 1oenXg 1IN (OWESIS) elwesioq WnlueIny snni)
%100°0-1000°0 Keads you

s1onpoid yoau pue 208 4| 10rNXH NNk (Jowedag) erwediog wWnnueiny snul)

2%£900°0-S200°0 {sped pue spinbi| ‘suono| Suisueals ‘surears ploo) Julsueard s vzl oenxd nnL (ourediog) eiweSdg umnueny sanid




Distributed for comment only -- do not cite or quote

€7 J0 6 3%ed

%100000°0 {sped pue spinbrj ‘suonio|

UISUB3[D ‘SUIBAID P[OD) SUISUED UIYS

%10 SUONIO| AARYSIAYY VIl 10enxd NN (38ueiQ) SN WnnueIny snnl)
%6£0°0-F000 sjonpoud ssautjuears jeuosiad 1o 301 wenxyg nnig (28uel() swn( WnnueIny snyy
% 1+0°0 sjuadiyep pue sdeos yieg vOI 1enxd uni (o3uei(y) SN WNHURINY SOIHD)

%70 SIaUAYOS J[IND) €480 10eNXH Nt (3FURIQ) SN WnnNUIeInY SN

%ST0 (Sunojoouou) suoneiedaid ney saQ 150 1venxyg unu (38ueI) sjn Wnnueiny snoiy)
%0000 (8unojoouou) soodweys J50 10enXdg N0 (3FueIQ) SN WNNURINY SNRL)
%PSO00 SISUONIPUCY JIeY V60 enxg uni (38uelQ) s WnnURMy snar
%10 uono| 2kg aso 1oenxd nnij (a8uelQ) s[n wnnUeIny snn

Vil

10 Iamo[J (28UeIQ) SI[n WNRUeINy snaL)

%60

%100'0-£1000°0

yonsdry

suoneledsid 2183 urys JAPQ

4.0

Tl

1O Jamold (s8uriQ) s1on(] wnnuemy snny)

1wenxHy 1amof] (33uelQ) S9N WnNUemNy snnk)

9%700°0-2000°0 syoed pow pue sysew s HZI 10enxy 1amold (28ue1D) SN WNRUBINY SNl
%€0000°0 Aeids jou
sponpoid WIIN 374 | enxyg 1wmol (s8uerQ) s WNNUBINY SN
%E1000°0 Keids jou
sponpoid Surzmsion dZ1 venxdg amol (38ueIQ) SN WNNULInY ShnL)
%100 Aeids
%T0-100 Aeids you
sjonpod puey pue Apog azi 122NXY Jomod (3BUeI() SI[N( WNHURINY SO
%1000°0 (sped pue spinbi] ‘suono] Suisuesyd ‘surears pjoa) Swisuespd ung vzl 1enxy Jamold (s8uei(y) sIon(] WnpUeIny Snurd)
9%£70000°0 (Jape[ pue ssa[isnJq ‘[0SOIE) ureald Sulaelyg qr1 10en%d Jomo[ (sFueip) sjng Wnnuemy snni)
%4000 SUORO| IABYSIAYY VIl 10RnXd Jamol] (38ueip) SN wnnueiny snnn)




Distributed for comment only -- do not cite or quote

€T Jo ol 33ed

%EH00 (Buurooouou) soodweys J50 IO (2FueIQ) SN WNHUBMY SR
%ECO0 {3uuiojoouou) sasuny q50 IO (38ur1Q) SN WNDURINY SNALD
%Ee0'0 uono| 34y aso IO (33ueiQ) SN WnnUENY snRID
%60 sijes pue s191qe} ‘|10 yreg vZ0 [0 (33uelQ) SW[NJ WNHURINY SNNID
%8E0000°0 Spre SUIWEOIT Jiey JOqI0 pue meme_u ‘SOIuO], 0¢0 20IN( (95uBIQ) SN WNNUEMY SN
[

%61 syoed pnw pue sysew a1sed HZI 13)e A INL (BURID) SN WNNURINY SNOID

%€ Keids jou
sponpoid puey pue Apog azi Ik A, 101 (a3urlQ) S19[N(] WNQUEMY SNOLD

%01 Keids jou
s)onpoid yoau pue ase o 74| 1a1e a4, NINL] (FueIQ) SN WNHUEMY ShOLD
%HT (sped pue spinbi| ‘suonjo] Suisueays ‘sweals pjod) Suisues[ds ung vzl I91e A 1IN (S3ueIQ) S1OIN(] WNRURMY SO
%BT SuOEpUNC] DLO I21e A 1IN (23uRIQ) SIOJN( WNDURINY ShOLD
%100°0 suoneedaid WEE_S Joopu] qacl 10enxd nn (2a3uelQ) s WnRuemy snor)
%¥0'0-200°0 syved pnw pue sysew 9sed HZ1 19enxg nny (28ueIQ) s wWnpueIny snn)

%71 Aeads j0u
s1onpoad 1SN 0zl 10enxg NN (d8uelQ) s wnpueiny sny)

%P00°0-£0000°0 £eids Jou
sjonpeid Suizunysiopy 471 19enxdg Nnij (3ZueIQ) SN WNHURINY STOL)

%T1°0-5000'0 feids you
s1onpoid puey pue Apog dazi Joenxyg nnig (33ue1) SN WNHUEMY SN

%TE0-2000 Aeids jou
synpoid Y29u pue 298] o 7A| 19enxd unig (a8ueiQ) SO WNNURINY snoi)
%Z°0-£0000°0 (sped pue spmbi| ‘suonio] Suisueald ‘sweald pjod) ursuea(d upys \"Fd| 19enxg unlg (8ueI0) SN WNNUBINY sno)




Distributed for comment only -- do not cite or quote

€7 Jo [193ed

%1000 Aeids dund
sheids negy q50 10unxq |29 (S8uRIO) SN WNNUEINY ST
%1000 SISUONIPUOD Je Y60 10E0%T 199d (38urI0) SI9NQ WnnUeINY SN
%100°0 suoneredard soueidey O a0 1Penxg 1224 (28ueiQ) SN WNPURMY SOLID)
%5000°0 suoneredard dnayew 243 1290 nDgo 108N%g [99d (38ueIQ) S19|N( WNURINY SN
2% 7000°0 uono| 34g aso 10enx7 99 (S8urIn) SIoMn( WNIRINY SN
%ST00'0 suoneredaid yreq 120 azo Penxyg 133 (8ueip) S1ong WNiueIny S
%ST00°0 stpeq 2)qqng q4¢0 10B1XH [33d (38uelQ) SIDIN( WURINY SROLD

9700 Aeids jou
s1onpoud uejung Vel 1O (33ueiQ) s WNHUBRINY SN

%EEO0 Keads jou
s1onpoad Suzumsiop dz1 110 (33urIQ) SN WNnUeINY SnnLd)

%9900 Aeads j0u
s1onpoxd puey pue Apog azi 10 (a8ur1Q) SN WNRURINY SO

%1100 Aeids

%¥1°0-§20°0 Aeads 1ou
sjonpoad yoou pue Ideg a1 110 (a8uriQ) SN WNnUeINY SO
%T0-120°0 (sped pue spinbi] ‘suorjo] Swisuespd ‘sweard pjod) Swisuespd unjs vz 110 (28uri) SO WNRURINY SN
%&£C00 SJ2U3YOs AN d80 110 (98ueIQ) SN wnnUEMY SHOLY
%S6°0-£L0°0 yousdi dLo IO (95urIQ) SN WNRUEMY SNL)
%STO'0-9900°0 SuUOLEPUNG DL0 1O (33ueIQ) SPINQ WNLULINY SN
BrI00°0 s1apmod 3084 q4L0 10 (33urIQ) SN WNRUEINY SHULY
%LYO'0 (sadfy qpe) ssoysnig VL0 10 (23ue1Q) sPING WRNUEINY SN




Distributed for comment only -- do not cite or quote

€T Jo 7| 28eq

%FS0 suonjeredaid Suunoew 9PO ngo 1O 1994 (dBue1Q) s wWnnueiny snniD
%60 [sweua pue ystjod jleN 480 10 j23d (28ur1Q) SI3|nG WnHURMY $NGLD)
%8E000°0 sple Surwooss ey 1o pue sSuISSaIp ‘sauo ], ngo O 1994 (98ur10) s1O|nQ WNnRUemMy SnnD
2% 200000 (8uni0j0ouou) soodweyg J50 1O 1334 (98ur1Q) SN WNHURINY ST
%62-70000°0 S1auonipuoy neHy VS0 110 133 (38ue1Q} SIHNQ WnhUeINY SN
%10 1aa0wal dnayew a4g 50 110 1234 (28ue10) SN WNNUEINY SnOL)
%CE 0 suoneredaid yeq 1apo azo 11O 1934 (98ur1Q) SIOjN(T WNNURINY SNOL)
%1100°0-2000°0 T syoed pnur pue sysew a)seg Hzl 10enx7 |23 (ASUEIQ) SING WHNUBINY SNOID

%1000°0 Keids jou
sionpoad SN 0zl 100X [0 (28uri()) SN WNNURINY SNIID

%5900°0 £eads 100
s1onpoid Suzunisiop 421 1980%d [994 (28uri)) SN WNNULINY SHII)

%££°0-20000°0 Keads 10u
s1onpoad puey pue Apog azi 10enXH [334 (s8ue10) SIIN{ WNUEINY SO

%E10°0-C000°0 Aeads jou
sjonpoid yoeu pue 208, o TA enxd [99d (s8uei)) SIHNG wnnueIny snni)
%69"0-C0000°0 (sped pue spinbiy *suonoj Sursuears ‘sureann piod) Fuisuespo US vl enxd [0 (s8uel) SN wnnUeMy sani)
2%800°0-520000°0 s1onpoad ssaurjuea)d reuossad YO q01 penxy [#9d (8ue1()) SIDMN( WNHURINY SHOLD)
% 100070 sjuaialop pue sdeos yleg YOI 10e0xd [99 (28ur1Q) SII[N(] WnNURINY SNl
%6'1 Fonsdiy qL0 enxg (934 (98ur1Q) SN wnnuemy snui>
9100000 spie urwoois ney Iayyo pue sSUISSAIP ‘UG 050 RNy 1994 (28ur1Q) SN WNLUEINY SONLD)
% 100°0-1000°0 (3uuiojosuou) soodureyg ASo 10e0%y 1994 (28ur1Q) SION( WINLUEMY SNOLD)




Distributed for comment only -- do not cite or quote

€ Jog| a8eq

2%8000°0 _ suoneredaid ares Eﬂ_ 10R0XH [994 euLqIYIE ], WNTJURINY SOOL) |
%L0°0 suoneredaid a5ed UDS WO | [2l || XEM 199d (38UEIQ) SIDnQ WADUEINY ShOL |
%650 (sped pue spinbij suono] Suisuea) ‘surea1d plod) uisuespd ulys VTl Xem [03d (sduriQ) IO WnnuemMy SNy
%ST°0 SUOIO] ARYSIIYY VIl XeM 193d (28uri(y) S1o|n¢] WNQURINY SN
%S0 Yonsdry qL0 XeM 133d (33ueIQ) SN WNRUemy snniy
%SHO0 (Suricjoouou) soodweys 450 XeM 1994 (s3uriQ) sIojn( wnpuemy snm)
2%500°0 S12UOT PU0D JIEH V50 Xep [22] (s3ueIQ) SN WNRUEINY SN
%S1°0 BIBISEIA] Jd€0 Xep [22d (s3ueIQ) SN WNpUeINY snnl)
%910 uono] aAg aeo Xem 1334 (33ue1Q) sojn wnpueIny snoy
ﬂ (sped pue spinbi] ‘SUo1JO] FUISULID ‘SWEAID P]Od) SUISURI]D UINS Japmod 1994 (35Ur1()) SI3N WNRURINY snni)
%10 suonesederd oled UNfs BYQ | [Z] IO 192d (98UEI0) SIOINQ WNRUEINY SO |
9%9900°0 syoed pnu pue sysew Jsed HZI 11O 1934 (38ue1() SIN(T WNHRUBINY Snni))
Pe0 Keids 1ou
syonpoxd W3IN 374 10 1934 (98uBiQ) SIIN(T WNHURINY SnnL)
% 0£0°0 Aeads jou
syonpoud puey pue Apog azl 110 133 (e8urI) SI2N WNNUEINY SOIHD)
%E0-Z1'0 Keads jou
s1anpoud yasu pue a0e] o 7Al 110 1234 (28ueIQ) S12)n(] WNKURINY SNALD)
%1°0 sauojefidaq gzl 10 133d (33ueIQ) SIOINQ WnnuemMy SN
9%1°0-100°0 {sped pue spinbij ‘suono] Suisuea)a ‘swean pjoo) Fuisuedd wys vzl 110 1934 (a8ue1(y) SIoN(T WNHURINY SNOTD)
%L1°0 {1a11e] pue SSA[YSNIQ ‘JOSOISR) Weald FulAryS qarl IO 123d (28ueIQ) SIdIng WnnuemMY SnOiD)
%10 sjuadiaap pue sdeos yeg v0I 11O 193d (38ue1Q) SIoIng wNHUeMy snni)




€7 Jopl 23eg

Distributed for comment only -- do not cite or quote

%600-1000°0 Aeids j10u
syanpoxd puey pue Apog azl joenxg nny] (inyadein) sipuesoy snoiy

BSI-S10°0 Keads jou
syonpoid yosu pue soeg Izl 1rnxg N Qinyadeln) sipueln snni)
% 1-5000°0 (sped pue spinb1| ‘suonoj Sursueajd ‘sweals pjod) SuIsued)d Uys vzl wenxg nnig (mnyadein) sipuein) snnid)
2, 700°0-100°0 sponpoud ssaujueajo reuosiad pyIo q01 1enxy unig (mnyadein) sipuen snni)
%10 Sjuadia)ep pue sdeos ey Vo1 1venxyg unig Qinyadeiry) sipueln) snniD
%T00-10°0 Yousdry qL0 wenxg 1N (inyadesn) sipuern snnr)
%10°0-500°0 spie Sulwoos Jrey 1310 pue SFUISSAIP ‘SAUC], 0so 1oENxXg Nnk] Qinygadein) sipueln snor)
% 10°0-50000000 (3uriojoouou) oodweyg 450 10e0xH ANl (nyyadeln) sipuely seni)
%S000'0 (8ur1oj0ouou) sasury a0 10enxyg Nt (Unyedein) sipueln) snni)
%10°0 SaAEM JUAUBLLIDJ aso wenxg uni (nygadein) sipueln) snoi)
%10°0-100000°0 S1auonipuoy ney 4] 1enxg Nl (nygadeln) sipuels senid
%10°0 s1ayem 13]103 pue saufojo) V0 12enxy inyj Qmyadein) sipuel) snni)
%100 suoneredaid ipeq oo azo 1oenxy inyj (miasdein) sipueld) snnid)
%S00°0 s)jes pue s19[qel ‘s|10 ey vZo wenxg nnid (myadein) sipueln sny

%10°0

(3unlojosuou) soodweys

Penxdg Qinijadeln) stpueln) snoi)

%S0 wonoj okd | Qt0 (Im1yadeIn) sipueln sniiy |

[ — I e —
%1000 (Buiojooucu) soodweys 450 108NXT NN eINejD) snni)
%E000 SISUOIIPUCD JIRl V<o 10BNXT NNL] INRID) Snnl)

%r100°0

syonpoid puey pue Apog

Nu._mw jou

acl

- —— |

Penxg 294 essaida snm)




Distributed for comment only -- do not cite or quote

€2 Jo g1 dded

%H000° 0 Aeids jou
Sweala puey pue Apog azi 11O 133 (nyadein) stpuein) snnid
%S0°0-1000°0 sauorenidaq 1 rA 110 [39d (inyadesn) sipuels) snniy
%S00°0 (3uuojoouou) scodweys 450 110 1924 (ingjadeln) sipuesn) snm)
%¥100°0 suonesedad yeq JayQ azo 110 1924 (inyaden) sipuess) sna)

"@woood = suoneredaid ares unys JoyiQ 1zl 1oenxd 1394 (inyedein) sipueln 25%

%E00 syoed pnw pue sysew saise HZl 1enxy |22 (nygadern) sipuein snm)

%6000 Aeids jou
s1apmod pue suono] ‘sweard SuZUmSION Erai 1RnXg 1994 (nyadein) sipuein snniy

%S000°0 Keids Jou
syonpoid puey pue Apog azi wenxd jeed (nygedein) sipueiny snnD

% 10000 Keids jou
sionpod yoou pue 20¢.] ozl enxg [99d (myadein) sipueln) snniy)
%SZTZ00 (sped pue spmbiy ‘suono] Suisuea)d ‘wead piod) Fursuespo ug vzl enxd |93 (UnJjadeIny) sipueln snnio
%S0 BILOSE dg€0 1enxd [33d (unyadeiny) sipuels) snoio
D (sped pue spinbi[ suUONO] FUISULI]I ‘SWEIID PIOT) SUISURI[D WIS Vel soinf (nyadein) spuein) s
%B6TON O (sped pue spinbi| ‘suonjo] Buisueald ‘sweaId plood) SUISURI|D WIS e unig (inyyadeln) sipueln snor)

%1000°0 €1ds Jou
sjonpoid uejung Vel 1venxyg i (nigadeln) sipueln snay)
%1070 suoneredaid a1ed UIYS 1RO Izl wenxyg unig Qinigadein) sipuei) snni)
%10°0 SIPU3YSIY U It 1enxg 1ns (inygadeln) sipuels) snoid
%8-1'0 syoed pnw pue sysew 3jsed HZI oenxyg NN (myadein) sipuslo snui)
2, 1000°0 sAeids pue siapmod 1004 71 1oenxy 1ns (Qingedeln) sipuein) snoiy




Distributed for comment only -- do not cite or quote

£ 109[ a8eq

%9E00 Autds you
s1onpoid Surzunmsiop dz1 1oenX 934 sounf snu1
%HTIO00 sa8noy 010 10enxq 234 soun[ snur)
%TI00°0 Yonsdry HL0 Wenxy [2ad sounf snniy

%5000°0 Teids

% 100°0-000°0 Aeads you
s1onpoad puey pue {pog azi 10enXH UNL] SOUNf snoi)

%BT000 Aeids jou
sjonpoud yoou pue 208 0Tl 1oRNXF UNL] Sounf SN
%100°0 (sped pue spinbi ‘suono} uisuesd ‘swears ploa) Sulisuea|d unjg vzl 19EDXH JINL] sounf snQi)
2%S000°0 sjonpoad ssautjuea]s jeuosiad 110 01 1oBNXH L] Sounf snn1)
%1000 yonsdr] HLO Joenxd N sounf sno1)
%1000 suoljepunod JL0 1enXH NN souny snnLy
%100°0 SaWnLIag a0 1oB0XT NNI] SOUN{ SN
%RE00°0 (surjojosuou) soodwieyy S0 1venXg NnLy ediucdef SnOID
%8000 SISUCTIPUOD JieH] VS0 yenxg unij evwoder snm)
%10 SIBUBYSaLY WIS IT1 Penxq paesg (JnyadelO) SIPUBID SINLD
%SL0 syoed pnur pue sysew 9seg HZ1 1enxy paag (muyyadeln) stpueln snniy)

Aeids jou
%BT-£S0°0 spnposd 23U pue 208, Izl 12enXg pa9s (inyade1n) sipueln) snoiy
%610 (sped pue spinbij ‘suoijot Suisuea]d ‘sweass pjod) Sulsues)o ung vzl 108NXH pa9s (inyadein) sipueln) snoi)
o %3000°0 sucheledald aJed UDys 13O Izl IO 1934 (iinyade1n) sipuesn snni)
%¥0000'0 syoed pnut pue sysew Jsed HzZl 10 1934 (1nyadein) sipueasy s




Distributed for comment only -- do not cite or quote

€Z Jo L] afed

%H0°0 S)uag12)2p pue sdeos yeg VoI yornxdg n1 (UOWST) UOWIT SROLD)

%6 0-10°0 suoneredaid Sumouews 12RO N0 19e0x%H Jind,J (UOW2T) UCWIT snnl)
% 10000 $ISUIYOS 321N €a%0 19e0x%H Jind (UOWST) UOWIT SNy
%E00 Yonsdig qL0 1oenxH Nnk] (UOWIT) uowlIT snuiy)
%H0'0-70°0 SUOIEPUNO,] JL0 19enxH Jnl (UOWT) UCWIT SNRIY)
%H00'0 (Sunojosuou) suonieredad 1rey 12O IS0 30enXH 3Nt (UOWST) UOWIIT SONID)
%5000 {Sunojoouou) soodureys 450 1oenxy Nniy (UOWFT) uowl Snal)
9%Z00°0 SOAEM JUSUBLLID] <Iso 19e0xH ULy (UOWIT) UCWT SNUID)
%P00°0 SIJUONTPUOD JIBeH Y60 enxy Nnij (Uowa ) uowiy snoiy)

%10

Bads 10U

syonpoid puey pue Apog aci 1O paag sounf snnin

%10 Aeids you
sionpold Yo2u pue adeg o4 [1O P29§ sounf snop
%100 spre Suiwoo1d 1ey Jayio pue sFUISSAIP SHWO], ngo 1O pa9a§ soung snyry

R E—

%1000 Avads jou
sjonpoad Surzumsio dz1 1oBDXH Paag sounf snyi)

%SHO0'0 Aeids jou
sjonpoid yosu pue aoseg IZ1 19enXg paag sounf snuy)
%1000 (sped pue spinbij ‘suono] uisuea]d ‘suweald prod) SUISUeEId UG vzl PENXF Psag soun{ snun)
%100°0 SUOLEPUNO ILO 19eNXg PA9ag soung snOi)
%100°0 uonof ahg aco 1oTOxy paag sounf snniy
%1000 Sijes pue 532[qe] *S[10 yaey Vo 1oenxy pseg sounf snniy




Distributed for comment only -- do not cite or quote

€T Jo g1 3ded

= %0 Aexds jou
syonpoid puey pue Apog azi JoRNXY 90mf {(UOWYT) Uow| SO
9500 (sped pue spinbij ‘suonoj dursueald ‘sweald pjod) Suisues|d us vl JoenXd 20Inf (UOWST) UoWI] snniy)
———""—
%1 Zeids jou
spnpoxd aoeg loTAl 2o1n( (UOWT) UOWTT SNAID)
%SE0'0 satiojejidag q¢1 20Inf (UOWST) UoWIT SnAL)
%S0°0 spie SmwooId ney Jay)o pue sIUISSAIP ‘$OWIQ Y, 060 2oIn( (UOWT) uowWIT SNUILD
2%60°0 (Suuojosuou) soodweyg ASO ao1nf (UOWT) uowr snoL)
_ %1 (sped pue spinb1| ‘suorjo] 3uIsuea|d ‘SWLaId Pjod) SUISUBI[D UG vzl J2Je A 1MUY (UOWIST) uowr] snal)
% 100°0 s)onpoad w:E:S 100pug dael 1280 Xy Nnlg (UoWa) uowry msh_U"__
%80 suonjeredard a1eo unys ISPQ e | 1enxg Nnig (UOWYT) uowl| Snoy
%S 070070 syoed pnw pue sysew Ased HzZI 10e1XH N1 (UOWT) uownT snO1D
%1 Aeids jou
s1onpoad 1ySiN 3 YA | 100X NNnIJ (UOWT) UoWIT snyr)y
% %0070 Keads jou
s1onpoad Suiziimsioly dz1 12enxH JiniJ (UOW2T) UCWIT SO
%Y'0- 10000 Aeds you
sionpoid puey pue Apog azi penxd 1nsy (VoW T) oWl ShOy
%S0+20 Keads jou
spnposd yosu pue 20eg ozl enxd Inig (Uow ) uowr| snoL)
%S'0-SZ00°0 (sped pue spinbij ‘suono] Sursueap ‘swead pjod) Suisuea)d ung A | 1enxd 1nJg (VoW ) uow| snoL)
%10 SUONOC| 2ARYSIAYY Vil 10enXH 101 (UOWST) uowly snot)
%6€0°0 qnias puey
%70'0-8200°0 sponpoud ssaurjueapd jeuosiad JapQ 01 1oenxd IInJg (UOWT) uowl| snoL)




Distributed for comment only -- do not cite or quote

£T Jo 61 38ed

%S'0-210°0 suoneredad a1e0 unys 1910 IZ1 10 193 (UOWST) UOWIT SnaLy) |
9%9000°0 syord pnw pue sysew sed HZ1 110 1334 (uowa) uown| sna)
%90°0 sAeads pue szopmod 1004 qzi 10 1934 (uowT) uowr-| snai)
%+1°0-1000°0 Kexds 1ou
s1onpoid puey pue Apog azi 10 1934 (uowaT) uowr] snaL)
%1000°0 SUONO] JARYSISNY VII I'Q 133d (uow) uowl| snu)y
%700°0 Keids you
(wreI3pun) sjueIopO3( (1] 11O 1994 (Uowy ) uowIg SnAL)
% 10070 siuad1aap pue sdeos yieg Yol 110 1994 (UowsT) vown| san
%H1°0- 10000 suoneredaid Suumoruew 1810 080 1O [99d (UOWFT) oW SN0
%ZTI00 suoneredaid yreq 10Y10 azo 11O [99d (uowa ) uow snoL)
%P0 0-200°0 syoed pnur pue SYSEU 3)Se HzZI 198Xy [394 (UOWYT) UOWIT SnILD)
%ZI10°0 siapmod pue suonoj ‘sureald Sulzumsiop Krd| 190X 1294 (UOWST) uowr] Snni)
%S0 Aeids jou
syonpoid puey pue Kpog azi 19enXT 1994 (UOLYT) UOWIT ShIjL)
%SL00°0-1000°0 Aeuds you
sjonpoid Jaau pue ase 21 1vENXd [294 (UOWST) UOWIT SnNL)
%4500 (sped pue spinbij ‘suono] Suisugsd ‘sweard piod) Juisues(s UNg vZI 10enxd 1394 (UOWYT) uoun T SnnID)
%150 sjonpoid ssaurjues|s jeuosiad a0 01 19e0XT 1934 (UOWYT) UOWIT Sy
%S000°0 Yousdry L0 180Xy 994 (UOWST) UOWIT Snu)
2%H1100°0 {Burzojosuou) sooduteys AS0 160Xy 1994 (UOWIT) uowWIT snnl)
%10°0-1100°0 $13UonIpuos Ney VS0 19enXH [93d (UOWT) uowry snu1y)




Distributed for comment only -- do not cite or quote

€T 300z 3ded

%SLOO _

wow._._om _ D0

%ETO'0-STOO'0 (sped pue spinbij ‘suonof Suisueapd ‘sweard pjoo) Suisuesad ug vl enxy [3ad (8uriQ ulRpURRY) SIIQON SN
%$00°0-SZ000°0 {Burrojoouou) soodureys 450 1oenxq 1334 (S3urIQ ULIEPUER) SHIGON SNID
9%S00°0-S2000°0 slouonIpuod ey | VS0 ey 1294 (38uelQ ULIEPURIY) SIIIGON SRIID

%S000°0 suoperedaid yreq Iawo | @zo 1enxg 334 (33uelQ ULIEPUEIY) SHIGON SnaLD
%STO0'0 speqsjqang | €70 1enxg 334 (93uelQ ULIRPURIY) SIQON SILD

110 (33UeIQ uLEpURH) SIIGON SnaID

HH002000 e o
s1onpoid puey pue Apog azi 10enxg untg (a8uel) uLepURA) SIIQON SNUID

%8100°0 Keids jou
s1onpoad yaau pue 306 Izl 10enxg U] (23URIQ ULIRPURI) SIIIQON SNOLY)
%8100°0 (sped pue spinbi| ‘suonjo] Fuisueao ‘sweald pod) Suisuea]d urys \"Fd| 1980X7 N1 (28ue1() ULIRpUEA) SI[IGON SNITD)
%000 sjonpold ssautjues]s jeuostad 14O q01 1ornXg Nnl] (sFurIQ ULIBPURIA) SIIIqON SNOL)
%00 S1usd1210p pue sdeos ey Vol enxg Nni (3FueIQ ULIEPUR) SITIGON SNOL)
%5000 (Suniojoouou) sucneredard ney 1LpO (4] 1venxyg unig (38ueig ulrepuey) SIIqON SN
%10°0-100°0 spie Suuroca3d ney soyio pue s3uissalp ‘salucy, 060 12e0xT 1] (33urIO ULIRPUEY) SI[IQON SNIID
WB1O0 (Bupojosuou) soodweys AS0 10enxy N (ABurIQ ULIRPURTAL) SIIQON SOOI
%BIO0 SaAEM JUdUELUISJ aso 19e0%g JIni (98ueIQ ULIRPURY) SI[IQON SNOL)
B10°0-1000 SIaUONIpucd NEH VS0 19enxg JInL] (33ueiQ ULIEPURIA) SI[IQON SnB1D

. %so000| ___________ ;s 1 >

syonpoud puey pue Apog 1d | 19e0%d 3N SISUAINPRIA SNOTD)
%S000°0 suoneredaid yyeq 11O dzo 19enXd 3N SISUSIMPR SONTD)




Distributed for comment only -- do not cite or quote

€T JO 17 aded

25€°0 Aeads you
sjonpoud yoou pue 208 ozl 1oenxg Hnig (inygadein) 1sipeed snui)
%Z0 (sped pue spinbry ‘suonoj Suisues)s ‘sweals pjos) Suisueajd uyg \7Al 1wenxg un1j Qinygadeln) 1sipered snuD
%5000 (Sunojosuou) soodweysg S0 1oenxg uni (Qinygadein) isipered snuid

H

%S00 Ho-asuu
suoneredaid a1ea UDys IBYPO 1zl 1O 1934 (38uel() uLepURY) SIIQON $nA1D)

%S0°0 Keids you
spnpord YN ozl 10 1334 (33URIQ ULIEPURIA) SIQON SRID

%5070 Keids jou
spnpoid Surzumsiow dz1 IO 199 (33ueIQ uLIEpUERy) SIIQON SNHID

%1°0-50000°0 Keids jou
syonpoad puey pue Apog act RO 1334 (33uBIQ ULIEPURIA)) SIIQON SROID

2%50°0 Keads jou
sponpod ¥oou pue 308 ozl 1O 1994 (98uRIQ uLepURA) SIIQON SHALID)
9%Z0°0-50000°0 (sped pue spinbi| ‘suono Suisueaps ‘sweasd poa) Suisuea]o ug \'rAl 10 1934 (38Ul ULIRPURIA) SIIQON SANLD)
%BTI00 SIAUYOS 3PN {80 1O 193d (38UBIQ uLEpUEIN) STJIGON snul)
%6600°0 fousdig HL0 10 1994 (33ue1Q ULIEPUBIA) SIIQON SNIID)
%0°0-50000°0 (3unojoouou) scodweys 450 11O 1924 (33UeI0 uLEpURI) SHIQON SNAID
%5000°0 SIauompuod Jiey Vso 1O 1934 (35ue1Q uLrepURA) SIIIQON SnALD
%L00-1500°0 Syoed pnll pue sysewl sed HZI 19enXH [93d (SJUBIQ ULIEPURIA]) SI[IGON Sn1))

%600°0 Keids jou
sionposd Snzunisiop AZ1 19enxy |99 (a8uei() uLRpURA) SIHQON SOLILD)

%SZ00°0 Aeids jou
syonpoid puey pue Apog azi 1080xy |39 (28ueIQ ULIEpURIA) STJIQON SnNL)




Distributed for comment only -- do not cite or quote

£Z Jo gz 9%ed

%€ 1000000

SPIE JUIOOIF JIeY J2UI0 pUe SFUISSIIP ‘SO0 L,

DCo

9%S600°0-200°0 Aeids you
sjonpoud puey pue Apog azi 10B1XH [994 NIYSU[) snalD

Keids jou
%¥6 "0-200°0 sponpod ¥oau pue 208, o7 enXg [934 nIYsun) snniy
%¥6'0-200°0 (sped pue spinbi| ‘suono| Suisues|d ‘sweass pjos) Suisues[d unjs vzl 10RNXT [234 NIYSU{) SnNID
%T000°0 suonepunog JL0 10BNXY [33d niysup) snuiy
%700000°0 Janowal dnayew akg q£0 1enXH [994 nwsup) snoi)
%Z000 uono| afg aso 1ORIXT [99d DIYSU[) SUIHD)
%t00 Si[es pue $13[qe) ‘s[io ypeg V0 PRNXH [29d niysu) snnLy

QO 23 (suLpsue] ) puniadue] snni))

%BL1000

suonesedaid ares unjs IayQ

Izl

9% € 100000°0 (Sunojosuou) scodweyg d50 10 193 (susedue] ) eulredue ], snni)
%€ 1000000 SIAUONIPUOD JIeY VS0 10 19394 (uaadue]) eunafue [, snuly)
%60 Kexds jou
s1onpoid Jwizunisiopy del 11O [99d (inyyadein) Isipeied snaid
%,89000°0 Keids duind
skeids ney 450 110 123 (1nyadein) 1sipered snnid

wenxq [30d (inyadeio) Isipeied s

%R2900°0 (sped pue spinbi| ‘suonjo] Juisuea[d ‘swead plod) SuIsuea|d urys V74| 1enxy (334 (nnyyadein) 1sipered snoi)
=" =
2%91°0 syoed pnuwl pue sYseW I)seq HZ1 1denxg uni (imyadeiny) 1sipere sl
%500 Aeids jou
sjonpouad Swmzumsiop dz1 1oenxg uniy Qmayadeln) isipeled saniy)
%S 1-50°0 Aeads j0u
sponpoid puey pue pog azi 1oenxd uni (Nnyadein) isipered sani)




Distributed for comment only -- do not cite or quote

€10 ‘sz AInf :paredard 91qe],
€102 Ul p2323]102 UoHBWLIOJU]

€7 Jo g7 93eg

v Aq pasn sapoa 108310 1npoid)

"papiodal 359, s3sn ou Inq ‘AIAMS I8N JO UOHENUIDUOI Y UI PIPNOUI I3M J|qE] ) UI PUNC] J0U Ing S}qe) Y JO 3|31 3Y) Ul PAPN]UI SjuSIpasdul,

%2700'0-S6000°0

Aexds Jou
syonpord Juizinsio

dZ1

1RNXT |93 NIYsu) snnt)




	citrus_peels
	cpeels122015memo
	cpeels122015flow
	Dec 2013
	DRAFT REPORT
	IDA Notice
	Draft TR
	Tentative Report

	DRAFT FINAL REPORT

	cpeels122015hist
	cpeels122015prof
	cpeels122015strat
	cpeels122015rep
	UIntroduction
	UChemistry
	Physical and Chemical Properties
	Method of Manufacturing
	Constituents/Composition

	U Use
	Cosmetic
	Non-Cosmetic

	UToxicokinetics
	UToxicological Studies
	Acute Toxicity
	Repeated Dose Toxicity

	UReproductive and Developmental Toxicity
	UGenotoxicity
	UCarcinogenicity
	UIrritation and Sensitization
	Dermal Irritation
	Sensitization
	Phototoxicity and Photosensitization
	Occupational Exposure

	USummary
	UTables
	NON-HUMAN
	HUMAN

	UReferences

	cpeels122015oldrep
	UAbstract
	UIntroduction
	UChemistry
	Definition and General Characterization
	Physical and Chemical Properties
	Method of Manufacturing
	Constituents/Composition

	UUse
	Cosmetic
	Non-Cosmetic

	UToxicological Studies
	Acute Toxicity
	Dermal – Non-Human


	UReproductive and Developmental Toxicity
	UGenotoxicity
	UCarcinogenicity
	UOrange Oil, Lemon Oil, Grapefruit Oil and Lime Oil
	UOrange Oil

	UIrritation and Sensitization
	Dermal Irritation
	Ocular Irritation
	Sensitization
	Phototoxicity and Photosensitization
	Occupational Exposure

	USummary
	UDiscussion
	UConclusion
	UTables
	Table 1. Definitions and functions of Citrus-derived ingredients.
	Table 2.  Citrus-ingredients that potentially function solely as fragrance ingredients.
	Table 5.  Typical levels of 5-methoxypsoralen (5-MOP)
	Table 6. Levels of major coumarins and furocoumarins in lemon oil and lime oil
	Table 7.  Constituents that are established contact allergens in humans, according to the SCCS
	Table 9.  Ingredients that are not reported to be in use
	Table 10 . Genotoxicity
	Table 11. Dermal irritation studies for Citrus-derived ingredients
	Table 12. Sensitization studies for Citrus-derived ingredients

	Citrus clementina 
	NON-HUMAN
	HUMAN
	HUMAN - Patch 

	UReferences

	cpeels122015fda
	cpeels122015data1


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 2400

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 2400

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 2400

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 2400

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 2400

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 2400

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 2400

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 2400

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 2400

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 2400

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 2400

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 2400

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 2400

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 2400

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 2400

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 2400

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 2400

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 2400

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 2400

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 2400

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 2400

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 2400

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 2400

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 2400

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





