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Procter & Gamble Company
Ivorydale Technical Center
5299 Spring Grove Ave.
Cincinnati, Ohio 45217
WWW.pg.com

January 20, 2010

Office of Food Additive Safety (HFS-200)
Center for Food Safety and Applied Nutrition
Food And Drug Administration

5100 Paint Branch Parkway

College Park, MD 20740-3835

Re: GRAS Notification for Olestra Amendment for Additional Food Uses

Dear Sir or Madam:

In accordance with proposed 21 CFR 8170.36 [Notice of a claim for exemption based on a Generally
Recognized As Safe (GRAS) determination] published in the Federal Register [62 FR 18938 (17 April
1997)], | am submitting in triplicate, as the notifier [The Procter & Gamble Company (P&G), 5299
Spring Grove Ave, Cincinnati, OH 45217], a Notice of the determination, on the basis of scientific
procedures, that olestra, produced by P&G, as defined in the enclosed documents, is GRAS under
specific conditions of use as a food ingredient in various additional foods, and therefore, is exempt from
the premarket approval requirements of the Federal, Food, Drug and Cosmetic Act. A previous GRAS
notification of olestra for use in pre-packaged ready-to-eat cookies was filed [GRAS Notice No. GRN
000227] upon which FDA had no questions. Information setting forth the basis for the GRAS
determination of the amended uses, includes a comprehensive intakes analysis, an updated review of
lipid soluble nutrients, and a re-evaluation of the safety data for olestra by an independent panel of
experts (the Expert Panel) qualified by scientific training and experience to evaluate the safety of
olestra.

| trust that the enclosed Notice is acceptable. An electronic version of this notice is enclosed on the
attached CD. Should you have any questions or concerns regarding this GRAS Notice, please do not
hesitate to contact me. Communication regarding this naotification may be directed to me at the address
above, by phone at (513) 627-7374 or by email at wilke.dl@pg.com.

Sincerely,

Donald L. Wilke, PhD

Principal Scientist

Product Safety & Regulatory Affairs
The Procter & Gamble Company

Enclosures
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Office of Food Additive Safety (HFS-200)
Center for Food Safety and Applied Nutrition
Food And Drug Administration

5100 Paint Branch Parkway

College Park, MD 20740-3835

Re: GRAS Notification for Olestra Amendment for Additional Food Uses

Dear Sir or Madam:

In accordance with proposed 21 CFR §170.36 [Notice of a claim for exemption based on a Generally
Recognized As Safe (GRAS) determination] published in the Federal Register [62 FR 18938 (17 April
1997)], | am submitting in triplicate, as the notifier [The Procter & Gamble Company (P&G), 5299
Spring Grove Ave, Cincinnati, OH 45217], a Notice of the determination, on the basis of scientific
procedures, that olestra, produced by P&G, as defined in the enclosed documents, is GRAS under
specific conditions of use as a food ingredient in various additional foods, and therefore, is exempt from
the premarket approval requirements of the Federal, Food, Drug and Cosmetic Act. A previous GRAS
notification of olestra for use in pre-packaged ready-to-eat cookies was filed [GRAS Notice No. GRN
000227] upon which FDA had no questions. Information setting forth the basis for the GRAS
determination of the amended uses, includes a comprehensive intakes analysis, an updated review of
lipid soluble nutrients, and a re-evaluation of the safety data for olestra by an independent panel of
experts (the Expert Panel) qualified by scientific training and experience to evaluate the safety of
olestra.

| trust that the enclosed Notice is acceptable. An electronic version of this notice is enclosed on the
attached CD. Should you have any questions or concerns regarding this GRAS Notice, please do not
hesitate to contact me. Communication regarding this notification may be directed to me at the address
above, by phone at (513) 627-7374 or by email at wilke.dil@pg.com.

Sincerely,

(b) (6)

Donald L. Wilke, PhD

Principal Scientist

Product Safety & Regulatory Affairs
The Procter & Gamble Company

Enclosures
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Robert L. Martin, Ph.D.

Office of Food Additive Safety (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

5100 Paint Branch Parkway
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The Procter & Gamble Company
Ivorydale Technical Center
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I GRAS EXEMPTION CLAIM

A. Claim of Exemption From the Requirement for Premarket Approval
Pursuant to Proposed 21 CFR §170.36(c)(1) [62 FR 18938 (17 April 1997)]
(U.S. FDA, 1997)

As defined herein, olestra, a sucrose polyester (SPE) that has been developed by The Procter &
Gamble Company (P&G) for use as a fat replacement, has been determined to be Generally
Recognized as Safe (GRAS), consistent with Section 201(s) of the Federal Food, Drug, and
Cosmetic Act. This determination is based on scientific procedures as described in the
following sections, and on the consensus opinion of an independent panel of experts qualified
by scientific training and expertise to evaluate the safety of olestra under the conditions of
intended use in food. This is an amendment to a previous GRAS notice for the addition of
olestra to cookies. Therefore, the use of P&G’s olestra in food as described below is exempt
from the requirement of premarket approval (Section 409 of the Federal Food, Drug and
Cosmetic Act).

Signed,

Robert Enouen Date
Associate Director - P&G Food Ingredients

The Procter & Gamble Company

11530 Reed Hartman Hwy.

Cincinnati, OH 45241

USA

B. Name and Address of Notifier

Robert Enouen

Associate Director - P&G Food Ingredients
The Procter & Gamble Company

11530 Reed Hartman Hwy.

Cincinnati, OH 45241

USA

enouen.rj@pg.com

C. Common Name of the Notified Substance

Olestra

The Procter & Gamble Company 3
January 18, 2010
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OLESTRA GRAS AMENDMENT NOTICE

| GRAS EXEMPTION CLAIM

A. Claim of Exemption From the Requirement for Premarket Approval
Pursuant to Proposed 21 CFR §170.36(c)(1) [62 FR 18938 (17 April 1997)]
(U.S. FDA, 1997)

As defined herein, olestra, a sucrose polyester (SPE) that has been developed by The Procter &
Gamble Company (P&G) for use as a fat replacement, has been determined to be Generally
Recognized as Safe (GRAS), consistent with Section 201(s) of the Federal Food, Drug, and
Cosmetic Act. This determination is based on scientific procedures as described in the
following sections, and on the consensus opinion of an independent panel of experts qualified
by scientific training and expertise to evaluate the safety of olestra under the conditions of
intended use in food. This is an amendment to a previous GRAS notice for the addition of
olestra to cookies. Therefore, the use of P&G’s olestra in food as described below is exempt
from the requirement of premarket approval (Section 409 of the Federal Food, Drug and
Cosmetic Act).

Signed,

(0) (6)
2o, Aa/o

Robert Enouen Date y
Associate Director - P&G Food Ingredients

The Procter & Gamble Company

11530 Reed Hartman Hwy.

Cincinnati, OH 45241

USA

B. Name and Address of Notifier

Robert Enouen

Associate Director - P&G Food Ingredients
The Procter & Gamble Company

11530 Reed Hartman Hwy.

Cincinnati, OH 45241

USA

enouen.rj@pg.com

C. Common Name of the Notified Substance

Olestra

The Procter & Gamble Company 3
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D. Conditions of Intended Use in Food

Olestra is currently permitted for use in pre-packaged ready-to-eat (RTE) savory snacks (i.e.,
salty or piquant, but not sweet) and pre-packaged ready-to-heat (RTH) unpopped popcorn
kernels in place of fats and oils (21 CFR §172.867) (U.S. FDA, 2009). Olestra also is permitted
for use in pre-packaged RTE cookies [GRAS No. GRN 000227] (U.S. FDA, 2008). The U.S.
Food and Drug Administration (FDA) has issued a letter of no objections following review of the
GRAS notification for olestra use in pre-packaged, ready-to-eat cookies.

Olestra is intended for use in the following additional products that are produced only at facilities
operating under Good Manufacturing Practice (GMP) and in prepared food products which are
intended for sale at retail outlets or vending machines:

o Pre-packaged RTE & RTH bagels, pre-packaged RTE & RTH biscuits and English
muffins, pre-packaged RTE & RTH bread, pre-packaged RTE & RTH bread sticks (hard),
pre-packaged RTE & RTH bread sticks (soft), pre-packaged RTE & RTH cakes,
pre-packaged RTH cookies, pre-packaged RTE & RTH cornbread, corn muffins, tortillas
and taco shells (hard and soft), pre-packaged RTE & RTH croissants, pre-packaged RTE
& RTH crackers (not snack type), pre-packaged RTE & RTH doughnuts, pre-packaged
RTE & RTH muffins, pre-packaged RTE & RTH pancakes, crepes, and French toast,
pre-packaged RTE & RTH sweet pastries (pastry portion), pre-packaged RTE & RTH
sweet pies (pastry portion), pre-packaged RTE & RTH meat and vegetable pies and
pastries (pastry portion), pre-packaged RTE & RTH rolls, pre-packaged RTE & RTH
sweet rolls and quick breads, and pre-packaged RTE & RTH waffles;

¢ Natural cheese and processed cheese portion of pre-packaged RTE & RTH prepared
foods; NOTE: : “Natural” cheese was included for the purpose of selecting food codes but
would not be marketed as “natural” once olestra has been added; it would be marketed
as “imitation” or “substitute/alternate” cheese, as per 21 CFR §101.3(e). (U.S. FDA, 2009)

e Pre-packaged RTE frosting and icing;
e Pre-packaged RTE mayonnaise;
e Pre-packaged RTE ice cream, and pre-packaged RTE frozen yogurt;

e Pre-packaged RTE breakfast, granola, and nutritional bars and pre-packaged RTE &
RTH pizza crust; and,

e Pre-packaged RTE chocolate confections (chocolate portion).

The maximum proposed use-levels of olestra for the proposed food-uses range from 67 to
100% replacement of added fats. Proposed use-levels of less than 100% will contain blends of

The Procter & Gamble Company 4
January 18, 2010
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digestible fat (e.g., vegetable oils, shortenings, etc.) and olestra. These blends were developed
by P&G to provide more palatable products and/or to meet other technical properties of the food
matrices.

Products intended for olestra use will solely consist of pre-packaged RTE or RTH foods that will
be produced at food manufacturing and packaging establishments operating under GMP.
Olestra-containing foods are intended to be sold at retail outlets and vending machines. Olestra
will not be distributed for use as a food ingredient to facilities that do not have the capability to
produce and package foods according to GMP such as restaurants, cafeterias, or other such
facilities. Olestra will not be sold as a food ingredient to food service establishments (even if
they operate according to GMP), as the end use is not in pre-packaged form (i.e., such foods
are typically sold in eateries, in an unpackaged, ready-to-eat form). This will ensure that the
required vitamin restoration levels are met during manufacture of the food, and that all olestra-
containing foods will be sold with an ingredients list which clearly indicates the presence of
olestra in the food.

Olestra is not intended for use in, and will not be sold for the manufacture of foods that are
specifically produced for infants or toddlers. Also, olestra will not be used to replace the fat in
milk with the exception of the use of olestra to replace the butter fat in ice cream, frozen yogurt,
and the natural and processed cheese used in the production of pre-packaged, RTE and RTH
prepared foods. Although natural and processed cheeses are proposed for olestra use, they
are proposed only for use in the cheese portion of pre-packaged RTE and RTH prepared foods.

E. Basis for the GRAS Determination

Pursuant to 21 CFR §170.30, olestra has been determined by P&G to be GRAS on the basis of
scientific procedures (U.S. FDA, 2009). This GRAS determination is based on data generally
available in the public domain pertaining to the safety of olestra for use in food, as discussed
herein and in the accompanying documents, and on a consensus among a panel of experts’
who are qualified by scientific training and experience, who reconvened to evaluate the safety of
olestra as a component of food for amended uses. The consensus statement is provided in
Appendix A.

' The Panel consisted of the below-signed qualified scientific experts: Dr. G. Harvey Anderson, Ph.D. (Department of
Nutritional Sciences, University of Toronto); Dr. Joanne Curran-Celentano, Ph.D. (University of New Hampshire; new
Panel member, added based on specific expertise in lutein and zeaxanthin); Dr. Fergus M. Clydesdale, Ph.D.
(Department of Food Science, University of Massachusetts Amherst); Dr. Ronald E. Kleinman, M.D. (Pediatric
Gastroenterology and Nutrition Unit, Massachusetts General Hospital); Dr. Robert M. Russell, M.D. (Jean Mayer
USDA Human Nutrition Research Center, Friedman School of Nutrition, Science and Policy, Tufts University); Dr.
William J. Waddell, M.D. (Department of Pharmacology and Toxicology, School of Medicine, University of Louisville)A
copy of the Expert Panel summary is located in appendix A and is titled “EXPERT PANEL CONSENSUS
STATEMENT CONCERNING THE GENERALLY RECOGNIZED AS SAFE (GRAS) STATUS OF OLESTRA FOR
USE IN VARIOUS PRE-PACKAGED, READY-TO-EAT, AND READY-TO-HEAT FOODS: AN AMENDMENT TO
THE GRAS DETERMINATION OF OLESTRA FOR USE IN PRE PACKAGED READY-TO-EAT COOKIES”.

The Procter & Gamble Company 5
January 18, 2010
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F. Availability of Information

Data and information that serve as the basis for this GRAS Notice will be sent to the FDA upon

request to:

Donald Wilke

The Procter & Gamble Company
5299 Spring Grove Ave,
Cincinnati, OH 45217

Should the FDA have any questions or additional information requests regarding this Notice,
The Procter & Gamble Company, will supply these data and information.

ll. DETAILED INFORMATION REGARDING THE IDENTITY OF THE

SUBSTANCE

A. Identity

The common or usual name of this product is “olestra”. Olestra is composed of a mixture of
hexa-, hepta-, and octa-esters of sucrose with medium- and long-chain fatty acids. The name of
the product is descriptive with the “ol” portion representing olein, an ester of glycerol and oleic
acid (i.e., the liquid portion of fat) and “estr” portion making reference to the chemical form of the

product (i.e., an ester).
Common or Usual Name:
Trade Name:

Chemical Name:

Chemical Abstracts Service (CAS) Number:

Empirical Formula and Formula Weight:

Molecular weight:

Structural Formula:

The Procter & Gamble Company
January 18, 2010

Olestra

Olean

Sucrose Polyester
121854-29-3

Not Available. A typical preparation of
olestra consists of approximately 77+5%
octa-, 23% hepta-, and 1% hexa-ester with
an average molecular weight of
approximately 2,400 daltons.

Approximately 2400 Daltons

The chemical structure of olestra is
illustrated in Figure 1.
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Figure 1 Structural Representation of Olestra
or QR
R OR
RO ©
@)
RO 0 o
|
RO RO Where R=C — R1

R1 = fatty acyl groups with carbon chain lengths of C1s to Cy

B. Method of Manufacture

The method of manufacture was detailed in the previous GRAS Notice [GRAS No. GRN
0002271 and there have been no changes to this method (U.S. FDA, 2008).

C. Product Specifications

Product specifications for Olestra are published in the Food Chemicals Codex (FCC, 2008).2
There have been no changes to the specification since the previous GRAS Notice [GRAS No.
GRN 000227] (U.S. FDA, 2008).

D. Stability of Olestra

The stability of olestra has been examined under various conditions including: bulk storage at
ambient temperatures; high-temperature controlled shelf-storage; high temperature
heating/frying; and within crackers during baking. Olestra was demonstrated to be as stable as
triglycerides with similar fatty acid compositions and under similar testing conditions. The
stability of olestra was discussed in detail in the previous GRAS Notice [GRAS No. GRN
000227] (U.S. FDA, 2008).

As a condition of use, foods containing olestra must meet the requirement that vitamins A, D, E,
and K be added to the olestra-containing foods at concentrations that meet the conditions
specified in 21 CFR §172.867(d) (U.S. FDA, 2009).

2FCC. 2008. Olestra. In: Food Chemicals Codex (6th Ed.). United States Pharmacopeial Convention (USP);
Rockville, Maryland, pp. 703-705.

The Procter & Gamble Company 7
January 18, 2010
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lll. SELF-LIMITING LEVELS OF USE

Use of olestra as a fat replacement in pre-packaged, ready-to-eat/ready-to-heat foods will be
limited by the added fat content of the food.

IV. BASIS FOR GRAS DETERMINATION

A. Estimated Intake of Olestra Using CSFIl Data

An expanded discussion of the proposed uses of olestra, proposed levels of use, the
methodology followed to estimate intakes of olestra, and the results are provided in Appendix B
(Estimated Daily Intake of Olestra by the U.S. Population from Permitted and Proposed Food-
Uses) to of this notice. The results of the intakes assessment are summarized, briefly, below
while a detailed description is provided in Appendix B.

Olestra is a replacement for conventional fats, and products using olestra are intended to be
“low-fat”, “reduced-fat”, or “fat-free”. Olestra is currently permitted for use in pre-packaged RTE
savory snacks (i.e., salty or piquant, but not sweet) and pre-packaged RTH unpopped popcorn
kernels in place of fats and oils (21 CFR §172.867) (U.S. FDA, 2009). Olestra also is permitted
for use in pre-packaged RTE cookies. FDA has issued a letter of no objections following review
of the GRAS notification for olestra use in pre-packaged, ready-to-eat cookies.

Olestra is currently proposed for use in the following products that are produced only at facilities
operating under GMP and in prepared food products which are intended for sale at retail outlets
or vending machines:

o Pre-packaged RTE & RTH bagels, pre-packaged RTE & RTH biscuits and English
muffins, pre-packaged RTE & RTH bread, pre-packaged RTE & RTH bread sticks (hard),
pre-packaged RTE & RTH bread sticks (soft), pre-packaged RTE & RTH cakes,
pre-packaged RTH cookies, pre-packaged RTE & RTH cornbread, corn muffins, tortillas
and taco shells (hard and soft), pre-packaged RTE & RTH croissants, pre-packaged RTE
& RTH crackers (not snack type), pre-packaged RTE & RTH doughnuts, pre-packaged
RTE & RTH muffins, pre-packaged RTE & RTH pancakes, crepes, and French toast,
pre-packaged RTE & RTH sweet pastries (pastry portion), pre-packaged RTE & RTH
sweet pies (pastry portion), pre-packaged RTE & RTH meat and vegetable pies and
pastries (pastry portion), pre-packaged RTE & RTH rolls, pre-packaged RTE & RTH
sweet rolls and quick breads, and pre-packaged RTE & RTH waffles;

The Procter & Gamble Company 8
January 18, 2010
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 Natural cheese® and processed cheese portion of pre-packaged RTE & RTH prepared
foods;

e Pre-packaged RTE frosting and icing;

o Pre-packaged RTE mayonnaise;

o Pre-packaged RTE ice cream, and pre-packaged RTE frozen yogurt;

¢ Pre-packaged RTE breakfast, granola, and nutritional bars and pre-packaged RTE &
RTH pizza crust; and,

o Pre-packaged RTE chocolate confections (chocolate portion).

The maximum proposed use-levels of olestra for the proposed food-uses range from 67 to
100% replacement of added fats. Proposed use-levels of less than 100% will contain blends of
digestible fat (e.g., vegetable oils, shortenings, etc.) and olestra. These blends were developed
by P&G to provide more palatable products and/or to meet other technical properties of the food
matrices. The fat replacement strategy employed in the assessment of the intake of olestra,
and the maximum proposed level of fat replacement based on technical and recipe data from all
currently approved and proposed food uses is detailed in Table 1.

Table 1 Summary of the Individual Permitted and Proposed Food-Uses and Levels
of Fat Being Replaced by Olestra in the U.S.
Food Category Food-Uses® Fat Maximum Levels of
Replaced Fat Replacement (%)
Permitted Uses
Baked Goods and Pre-packaged RTE® Cookies Total® 100
Baking Mixes
b c
Snack Foods Pre-packaged RTH" Unpopped Popcorn Total 100
Pre-packaged RTE Savory Snacks Total® 100
Proposed Uses
Baked Goods and Pre-packaged RTE & RTH Bagels Shortening® 75
Baking Mixes Pre-packaged RTE & RTH Biscuits and English d
) Shortening 75
Muffins
Pre-packaged RTE & RTH Bread Shortening® 75
Pre-packaged RTE & RTH Bread Sticks (hard) Shortening® 75
Pre-packaged RTE & RTH Bread Sticks (soft) Shorteningd 75
Pre-packaged RTE & RTH Cakes Shorteningd 75
Pre-packaged RTH Cookies Shorteningd 75
Pre-packaged RTE & RTH Cornbread, Corn . od
Muffins, Tortillas and Taco Shells (hard and soft) Shortening 75
Pre-packaged RTE & RTH Croissants Shorteningd 75

® Note: “Natural” cheese was included for the purpose of selecting food codes but would not be marketed as “natural”
once olestra has been added; it would be marketed as “imitation” or “substitute/alternate” cheese, as per 21 CFR

§101.3(e)

The Procter & Gamble Company

January 18, 2010
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Table 1

of Fat Being Replaced by Olestra in the U.S.

Summary of the Individual Permitted and Proposed Food-Uses and Levels

Food Category Food-Uses® Fat Maximum Levels of
Replaced Fat Replacement (%)
Pre-packaged RTE & RTH Crackers (not snack Shorteningd 75
type)
Pre-packaged RTE & RTH Doughnuts 'g?l’c'ﬂ% 100
Pre-packaged RTE & RTH Muffins Shorteningd 75
Pre-packaged RTE & RTH Pancakes, Crepes, and Shortening® 75
French Toast
Pre-.packaged RTE & RTH Pastries, Sweet (pastry Shorteningd 75
portion)
Pre-.packaged RTE & RTH Pies, Sweet (pastry Shortening® 75
portion)
Pre-packaged RTE & RTH Pies and Pastries, o d
Meat and Vegetable (pastry portion) Shortening 75
Pre-packaged RTE & RTH Rolls Shorteningd 75
Pre-packaged RTE & RTH Sweet Rolls and Quick Shorteningd 75
Breads
Pre-packaged RTE & RTH Waffles Shorteningd 75
Natural Cheese Portion of Pre-packaged RTE & c
RTH Prepared Foods Butter Fat 67
Cheeses
Processed Cheese Portion of Pre-packaged RTE c
& RTH Prepared Foods Butter Fat 67
Confections and . . . ¢
Frostings Pre-packaged RTE Frosting and Icing Shortening 100
Fats and Oil Pre-packaged RTE Mayonnaise Sogtivﬁan 67
Frozen Dairy Pre-packaged RTE Ice Cream Butter Fat’ 67
Desserts and Mixes Pre-packaged RTE Frozen Yogurt Butter Fat° 67
. Pre-packaged RTE Breakfast, Granola, and . d
ICi;gltr;]SProducts and Nutritional Bars Shortening 75
Pre-packaged RTE & RTH Pizza Crust Shorteningd 75
Soft Candy Pre-packaged RTE Chocolate Confections Cocoa 100
(chocolate portion) Butter

?Products intended for olestra use can be produced only at GMP-compliant manufacturing and packaging facilities
(where it would be possible to meet vitamin restoration requirements) and subsequently sold at retail outlets or
vending machines. Olestra will not be distributed for use as a food ingredient to facilities that do not have the
capacity to produce and package foods according to GMP such as restaurants, cafeterias, or other such facilities.
Infant and toddler foods are not intended for olestra use.
*RTE = Ready-to-Eat; RTH = Ready-to-Heat

°Fat content was determined from the USDA National Nutrient Database for Standard Reference, Release 17.
¢ The standard recipe file for the CSFIl 1994-1996, 1998 survey (USDA, 2000) was used to find the specific
contribution of fat from shortening, oil, margarine, or butter fat.
€ Calculation of fat from frying oil:

Fat from frying oil = (total doughnut fat content) - [shortening portion + (milk portion x average fat content) + (egg
portion x average fat content)];
Total doughnut fat content and fat content of milk and eggs were determined from the USDA National Nutrient
Database for Standard Reference, Release 17. The proportions of doughnut that are shortening, milk, or egg were

determined from the standard recipe file for the CSFIl 1994-1996, 1998 survey.
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Products intended for olestra use will solely consist of pre-packaged RTE or RTH foods that will
be produced at food manufacturing and packaging establishments operating under GMP.
Olestra-containing foods are intended to be sold at retail outlets and vending machines. Olestra
will not be distributed for use as a food ingredient to facilities that do not have the capability to
produce and package foods according to GMP such as restaurants, cafeterias, or other such
facilities. Olestra will not be sold as a food ingredient to food service establishments (even if
they operate according to GMP), as the end use is not in pre-packaged form (i.e., such foods
are typically sold in eateries, in an unpackaged, ready-to-eat form). This will ensure that the
required vitamin restoration levels are met during manufacture of the food, and that all olestra-
containing foods will be sold with an ingredients list which clearly indicates the presence of
olestra in the food.

Olestra is not intended for use in, and will not be sold for the manufacture of foods that are
specifically produced for infants or toddlers. Also, olestra will not be used to replace the fat in
milk with the exception of the use of olestra to replace the butter fat in ice cream, frozen yogurt,
and the natural and processed cheese used in the production of pre-packaged, RTE and RTH
prepared foods. Although natural and processed cheeses are proposed for olestra use, they
are proposed only for use in the cheese portion of pre-packaged RTE and RTH prepared foods.

The consumption of olestra from all permitted and proposed food-uses was estimated using the
USDA 1994-1996 Continuing Survey of Food Intakes by Individuals (USDA CSFIl 1994—1996)
and the 1998 Supplemental Children’s Survey (USDA CSFIl 1998) (USDA, 2000).

Estimates for the daily intake of olestra represent projected averages over 2 days (Day 1 and
Day 2) of USDA CSFII (1994-1996, 1998) data (USDA, 2000). Individual consumption data
were collated by computer and the resulting distributions were analyzed statistically. All-person
intake estimates refer to the intake of olestra averaged over all individuals surveyed, regardless
of whether they consumed food products formulated with olestra, hence the “all-person”
designation. All-user (or users-only) intake estimates refer to the intake of olestra by individuals
consuming food products formulated with olestra, hence the “all-user” (or “users-only”)
designation. Individuals were considered users if they consumed 1 or more food products
formulated with olestra on either Day 1 or Day 2 of the survey. Calculations for the mean and
90™ percentile all-person and all-user intake estimates, and percent consuming were performed
for various age and population groups. To reflect the conditions of sale for all products
containing olestra, these being for sale at retail outlets or vending machines only, the food
source code was employed to appropriately modify the CSFIl databases. Only foods available
for purchase packaged in their final form from retail locations or vending machines, as well as
those foods with unknown food sources, were included in the intake analysis.

The estimated intakes of olestra on a per day basis for permitted and proposed uses are
summarized in Table 2. In summary, on an all-user basis, the estimated mean and oot
percentile intakes of olestra from the consumption of all permitted and proposed food-uses
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combined by the total U.S. population were estimated to be 4.6 g/person/day and 10.6 g/person/
day, respectively. These intake estimates are greater than the estimated all-user mean and

90" percentile intakes of olestra by the total population resulting from the consumption of
permitted uses, of 3.1 g/person/day and 7.7 g/person/day, respectively.

On an individual population basis, the greatest absolute mean all-user estimate for the intake of
olestra from permitted and proposed uses occurred in male teenagers (6.2 g/person/day); the
greatest 90" percentile all-user intake estimate for olestra occurred in male adults, aged 31 to
50 years (13.7 g/person/day). These intakes are still well within the range of olestra levels
administered in the various human experimental studies.

Table 2 Summary of the Estimated Daily Intake of Olestra from Permitted and
Proposed Food-Uses in the U.S. by Population Group (1994-1996, 1998
USDA CSFIl Data)*
Age Group % Actual # All-Person Consumption (g) All-Users Consumption (g)
Users | of Users Mean 90™ Percentile Mean | 90™ Percentile
Infants
0 to 6 Months 14.2 138 0.1 0.3 1.0 21
7 to 11 Months 28.6 107 0.2 0.6 0.7 1.6
Toddlers and Children
1to 3 Years 89.2 3,436 2.2 5.2 2.5 5.7
4to 8 Years 93.2 3,508 3.6 8.2 3.9 8.5
9to 13 Years 92.1 1,055 4.4 9.5 4.7 10.0
Female Teenagers and Adults
14 to 18 Years 85.7 378 3.7 8.9 4.3 9.6
19 to 30 Years 83.5 685 3.4 8.9 41 10.0
3110 50 Years 89.5 1,471 4.0 9.7 4.4 10.4
5110 70 Years 90.2 1,385 3.7 9.1 41 9.3
71 and Older 90.6 561 3.6 8.4 3.9 8.8
Male Teenagers and Adults
14 to 18 Years 89.4 397 5.6 13.0 6.2 13.4
19 to 30 Years 83.9 706 4.4 10.8 5.3 12.2
311to 50 Years 89.2 1,496 51 12.8 5.7 13.7
5110 70 Years 90.4 1,445 4.7 11.0 5.2 11.6
71 and Older 91.2 612 4.6 11.2 5.0 11.3
Total Population
Total Population | 852 | 17,380 4.1 10.1 4.6 10.6

* Intake model refined to only include pre-packaged RTE and/or RTH olestra-containing products purchased at retail
outlets or vending machines.
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Consumption data and information pertaining to the individual identified food-uses were used to
estimate the all-person and all-user intakes of olestra for specific demographic groups and for
the total U.S. population. This type of intake methodology is generally considered to be “worst
case” as a result of several conservative assumptions made in the consumption estimates
including:

o Short-term surveys, such as the typical 2- or 3-day dietary surveys, overestimate
consumption of food products that are consumed relatively infrequently (Anderson, 1988;
Lambe and Kearney, 1999);

e The assumption that all food products within a food category will contain the ingredient at the
maximum specified level of use;

¢ Where the food source was unknown it was assumed that the source was a store or a
vending machine and so these food codes were included;

¢ The assumption that all foods in a food category are pre-packaged, even if there was
uncertainty that the food was pre-packaged; and

o Where limited data on fat-modified foods were available, regular fat food codes were used in
intake estimates, thereby inflating the percentage of the U.S. population who may be users of
olestra. Also, amongst population groups that do not typically consume large quantities of fat
modified or reduced fat foods, such as infants or young children, the use of regular fat foods
as surrogates in the model may greatly over-estimate olestra intakes.

A1 Estimated Intake of Olestra Using NHANES Data

Since the original undertaking of the original Olestra intake assessment employing the CSFII
data, two cycles of the National Health and Nutrition Examination Survey (NHANES) have been
released. An update of the original intake assessment was conducted with the NHANES data,
using the same proposed food uses, food sources, and population groups, to ensure that
changing patterns of consumption would not have significantly altered the estimated intakes
derived with the CSFIl data. A comparison of the number of identified users and the estimated
all-user intakes on an absolute basis is presented in Table 3. A full description of the intake
assessment is provided in Appendix B.

The Procter & Gamble Company 13
January 18, 2010
000018



GRAS Notice (GRN) No. 325
http:/\PWEP ¥BA SRAPFISN RN E NPTIEa ckagingLabeling/GRAS/Noticelnventory/default.htm

Table 3 Comparison of the Estimated Daily Intake of Olestra from All Proposed
Food Uses in the U.S. by Population Group (1994-1996, 1998 USDA CSFII
vs. 2003-2004, 2005-2006 NHANES Data)

All-User Consumption (g/day)

Population Group % Users Mean 90" Percentile

CSFII NHANES CSFII ‘ NHANES CSFll ‘ NHANES

Infants

0 to 6 Months 14.2 15.6 1.0 0.8 21 1.8

7 to 11 Months 28.6 60.5 0.7 0.8 1.6 1.8

Toddlers and Children

1to 3 Years 89.2 89.7 25 25 5.7 5.4

4to 8 Years 93.2 93.4 3.9 4.2 8.5 9.4

9to 13 Years 92.1 92.1 4.7 5.5 10.0 12.3

Female Teenagers and Adults

14 to 18 Years 85.7 88.0 4.3 5.2 9.6 11.5

19 to 30 Years 83.5 89.5 41 4.7 10.0 11.0

31 to 50 Years 89.5 90.6 4.4 4.8 10.4 10.9

511to 70 Years 90.2 92.7 4.1 4.6 9.3 10.9

71 and older 90.6 93.8 3.9 4.1 8.8 9.5

Male Teenagers and Adults

14 to 18 Years 89.4 87.9 6.2 7.0 13.4 16.2

19 to 30 Years 83.9 85.9 5.3 6.0 12.2 16.0

311to 50 Years 89.2 91.0 5.7 5.9 13.7 13.7

51to 70 Years 90.4 93.9 5.2 6.4 11.6 14.5

71 and older 91.2 95.6 5.0 57 11.3 12.5

Total Population

Total Population 85.2 87.5 4.6 5.2 10.6 11.9

After comparing the intake estimates derived from the NHANES data to those derived from the
CSFIl it was evident that the rates of consumption are similar between the 2 surveys while
levels of intake increased. This increase was most notable in male teenagers and adults, where
the 90™ percentile all-user intake estimates increased between 1.24 to 3.75 g/person/day, with a
maximum relative increase of 30%. Within the total population the mean and 90" percentile
all-user estimates for the intake of olestra increased from 4.6 and 10.6 g/person/day,
respectively, to 5.15 and 11.87 g/person/day, respectively, a relative increase of 12% in both
cases. Within the infant population groups, the intake of olestra remained relatively constant
between the 2 surveys which would be expected as the olestra is not intended for use in infant
foods or formula. Within the older population group of infants, those aged 7 to 11 months, the
intake remained stable while the percentage of the population identified as potential users
increase from 28.7 to 60.7%. The absolute numbers of likely consumers of olestra within this
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population group identified in both surveys were similar, equivalent to 107 and 89 individuals in
the CSFIl and NHANES data sets, respectively.

B. Overview of Absorption, Distribution, Metabolism, and Excretion (ADME)
and Toxicology of Olestra

No new metabolism or toxicology studies were identified since the previous olestra GRAS
Notice [GRAS No. GRN 000227] (U.S. FDA, 2008). A comprehensive dossier which
summarized the absorption, distribution, metabolism, and excretion (ADME) studies and
toxicology studies, entitled “Summary of Data Concerning the Safety of Olestra for Use in
Pre-Packaged Ready-to-Eat Cookies” was submitted with the previous notice.

In summary, olestra is composed of a mixture of primarily (297%) hexa-, hepta-, and octa-esters
of sucrose with medium- and long-chain fatty acids, which are not hydrolyzed, not fermented by
microflora, and not absorbed. Sucrose esterified with 5 or fewer fatty acids (penta- or lower
sucrose ester), which accounts for a very low percentage (less than 0.5%) of the olestra
formulation, is hydrolyzed to sucrose and free fatty acids, with the former hydrolyzed further to
glucose and fructose prior to absorption. The hydrolysis products of these smaller sucrose
esters (i.e., fatty acids, glucose, and fructose) are subsequently absorbed and processed
through common metabolic pathways.

Numerous toxicology studies were conducted on olestra and olestra-like sucrose polyester
(SPE) formulations to support the application of olestra for addition to savory snacks.*
Specifically, olestra and olestra-like SPE formulations have been evaluated extensively in a
standard battery of toxicological studies, including sub-chronic and long-term feeding trials in
several different laboratory species, short-term in vitro and in vivo genotoxicity and mutagenicity
assays, and developmental and reproductive studies. No new toxicology studies have been
conducted since approval was obtained for use of olestra in savory snacks.

Feeding trials were conducted in mice and rats for a period of 2 years, while in dogs a 20-month
study was performed. No treatment-related toxicologically significant findings, including non-
neoplastic or neoplastic lesions, were observed in 2-year mouse or rat carcinogenicity assays,
or chronic dog studies when olestra was administered in the diet at concentrations of up to 10%.
In primates, no adverse effects were observed following treatment with SPEs for up to 44
months. Comparison of the no-observed-adverse effect levels (NOAELSs) established under the
conditions of the long-term animal toxicity studies (Miller et al., 1991; Wood et al., 1991;
Lafranconi et al., 1994) to estimates of human consumption, indicates that intake of olestra at

4 Olestra differs from other SPE formulations in that it has a thixotropy of 250 kPa/s (see Olestra specifications; FCC,
2008), which results in an olestra formulation that is semi-solid, as opposed to liquid, at body temperature.
Thixotropy, which is a rheological measure of stiffness, was included in the olestra specifications as later studies
indicated that the incidence of anal leakage was significantly attenuated with SPE formulations that had a minimum
thixotropy of 50 kPal/s.
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the 90™ percentile is several fold lower than the NOAELSs, which were the highest dose levels
tested.

The results of a series of in vitro genotoxicity and mutagenicity tests conducted in both
eukaryotic and prokaryotic test systems, both with and without metabolic activation,
unequivocally demonstrated that olestra is non-genotoxic and non-mutagenic (Skare et al.,
1990; Williams et al., 1996). Evaluated following heating and in the presence of a detergent to
increase olestra solubility and consequently cellular uptake, olestra also did not induce any
mutagenic or genotoxic changes. Similarly, in vivo, single- or repeat-dosing with up to 5,000 mg
olestra/kg body weight did not result in an increased number of chromosomal aberrations in
bone marrow cells of Sprague-Dawley rats compared to controls (Williams et al., 1996).

The potential developmental and reproductive toxicity of SPEs was evaluated in a 2-generation
study in Sprague-Dawley rats, in which both males and females were fed test diets containing
up to 10% of SPEs (approximately 5 g/kg body weight/day) for 91 days prior to mating (Nolen et
al., 1987). No adverse effects related to mating, conception, embryonic development, fetal and
postnatal viability, or postnatal development, were observed in either generation. Likewise,
administration of SPEs in the diet at concentrations of up to 15% (approximately 12 g/kg body
weight) to female Sprague-Dawley rats during gestational days (GDs) 6 to 13 or 15 did not
produce any reproductive or fetal toxicity (Mattson and Hollenbach, 1977 [unpublished]). The
potential teratogenicity of olestra also was assessed in female New Zealand white rabbits,
which were administered heated olestra at dose levels equivalent to 10% in the diet via gavage
for 13 days beginning on GD 6 (Denine and Schroeder, 1993). As in the rat, treatment with
olestra did not result in any adverse effects with respect to fetal development.

In conclusion, olestra is not absorbed, and has been shown to be non-toxic, non-mutagenic,
non-carcinogenic and non-teratogenic. As olestra is not absorbed from the Gl tract, there is no
greater systemic exposure resulting from the proposed new uses. Furthermore, estimated
intakes remain within dose ranges determined to be without adverse effects in toxicology and
nutrition studies

C. Overview of Nutrition

No new nutrition studies were identified since the previous olestra GRAS Notice [GRAS No.
GRN 000227] (U.S. FDA, 2008). A comprehensive dossier which summarized the nutrition
studies, entitled “Summary of Data Concerning the Safety of Olestra for Use in Pre-Packaged
Ready-to-Eat Cookies” was submitted with the notice.

Olestra is resistant to digestion by gastric and pancreatic lipases. Several studies have
demonstrated that olestra has no effect on the release of hormones, such as cholecystokinin
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(CCK) and peptide YY®. These observations demonstrate that the duodenum responds to
olestra as a non-nutritive ingredient rather than as a digestible fat. CCK, which is secreted by
the duodenum in response to products of lipolysis, causes transient relaxations of the lower
esophageal sphincter, thereby increasing the tendency for acid contents of the stomach to reflux
into the esophagus. Because olestra is resistant to hydrolysis, it does not stimulate the
duodenal release of CCK, and therefore is not associated with gastric acid reflux. In fact, the
administration of chips made with olestra has been associated with a significant reduction in
gastric acid reflux as compared with the administration of chips made with triglyceride. The
release of CCK in response to digestible fat also causes delays in gastric emptying; thus,
because olestra has no effect on the release of CCK, it has no effect on gastric emptying.
Although, relative to digestible fat, olestra appears to accelerate gastric emptying, its effects on
gastric emptying are essentially the same as those of water, and interpretation of results from
studies showing that olestra accelerates gastric emptying are confounded by the fact that
control groups were administered digestible fat, which delays gastric emptying.

In addition to its effects on the lower esophageal sphincter and on gastric emptying, CCK is a
potent stimulator of gallbladder contraction and bile release. Because olestra does not
stimulate the duodenal release of CCK, it has no effect on gallbladder contraction and bile
release. Gallstone formation may result from gallbladder hypomotility, as bile stasis facilitates
cholesterol crystallization. Especially at risk are obese subjects attempting rapid weight loss
with very low-fat diets. Post-market surveillance studies indicate that most users of olestra,
particularly those in the in the 90" percentile intake for olestra, are either overweight or obese
females. Although there is justification for concern that consumption of olestra, particularly by
overweight and obese subjects, will increase the risk of gallstone formation, increased gallstone
formation has not been observed in any of the clinical or post-market surveillance studies of
olestra. Furthermore, while the intraduodenal infusion of olestra has no effects on gallbladder
contractility, consumption of olestra with minimal amounts of protein and/or fat is associated
with CCK release, gallbladder contraction, and bile acid secretion. The estimated total-
population all-user 50" and 90" percentile intakes of olestra from savory snacks and cookies
(approximately 3.1 and 7.7 g/day, respectively) are much lower than those administered in
experimental studies demonstrating no effects of olestra on CCK release and gallbladder
contraction (50 or 60 g); thus, when one considers that a typical 2,000 kcal/day diet consists of
approximately 65 g of fat (i.e., 30% of energy), the amount of fat displaced by olestra is
expected to be nominal. Studies demonstrate that olestra is not associated with saturation of
gallbladder bile, particularly with respect to cholesterol content (which can precipitate out of bile
and crystallize, leading to stone formation). In contrast, there is evidence that olestra interferes
with the enterohepatic circulation of cholesterol, thereby reducing cholesterol levels in bile.
Gallstones have not been reported in any of the pre-clinical or clinical studies conducted with

5 Peptide YY is a short protein that reduces appetite. It is released by cells in the ileum and colon in response to
feeding.
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SPE or olestra. Thus, the current scientific literature does not support a role for olestra in the
pathogenesis of gallstones.

Because olestra traverses the small and large intestine, it has the potential to act as a substrate
for microbial metabolism or to affect microbial metabolism by altering the intestinal microflora.
However, when radiolabeled olestra was inoculated with fecal samples from subjects who were
administered olestra for up to 4 weeks, no degradation products of olestra (such as "C-carbon
dioxide, "*C-methane, "*C-short-chain fatty acids and '*C-long chain fatty acids) were detected.
The effects of olestra on several microbiota-associated characteristics (MACs)® were assessed.
Olestra had no effect on tryptic activity or fecal levels of B-aspartylglycine. While olestra
reduced the conversion of cholesterol to coprastanol and the conversion of bilirubin to
urobilingen, these effects were most likely due to the partitioning of cholesterol and bilirubin into
the olestra phase, thereby reducing their interaction with intestinal microbes. Fecal levels of
short chain fatty acids (SCFAs) were increased with the administration of olestra; however,
olestra is resistant to metabolism by fecal bacteria, and the increased levels are most likely due
to increased fecal excretion of SCFAs, and not to an increase in their production. A reduction in
the absorption of SCFAs is consistent with findings that olestra reduces whole-gut transit time
and is associated with reduced breath hydrogen levels. While olestra was associated with
increases in fecal mucin secretion, similar effects have been observed with various fibers, and
may be related to mechanical stimulation effects, or interactions with SCFAs. The fecal
composition of bile acids is not affected by the consumption of olestra; however, there appears
to be a trend for reduced levels of secondary bile acids and increased levels of primary bile
acids with consumption of olestra. Olestra may sequester bile acids, resulting in a reduced
interaction of the primary bile acids with bacteria capable of deconjugation and hydroxylation.
This may be beneficial, given that secondary bile acids have irritant, detergent-like effects in the
colon.

The effects of olestra on the absorption of water-soluble and fat-soluble nutrients and various
drugs have been assessed. Olestra does not affect the absorption of water-soluble vitamins
and minerals. The vast majority of drugs are water soluble, and clinical studies show that
olestra does not affect the absorption of even moderately lipophilic drugs. To compensate for
any interference of olestra with the absorption of fat-soluble vitamins, vitamins A, D, E, and K
are required to be added to foods containing olestra [21 CFR §172.867(d)] (U.S. FDA, 2008a).
Results from the Olestra Post-Marketing Surveillance Study (OPMSS) and human experimental
studies conducted following the marketing of olestra indicate that olestra, when enriched with
the fat-soluble vitamins as per 21 CFR §172.867(d), does not affect serum levels of vitamins A,
D, E, and K (Thornquist et al., 2000; Broekmans et al., 2003; Neuhouser et al., 2006; U.S. FDA,

® MACs are properties of the indigenous colonic flora and include the metabolism of cholesterol to coprostanol, the
inactivation of tryptic activity, the degradation of mucin, the metabolism of B-aspartylglycine, the conversion of
bilirubin to urobilinogen, and the fermentation of carbohydrates and proteins to yield short-chain fatty acids (SCFAs)
and other bi-products (hydrogen, methane and carbon dioxide).
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2008a). Procter and Gamble submitted a food additive petition dated December 1, 1999, to
amend the food additive regulations in §172.867 Olestra by removing the requirement for the
label statement prescribed in § 172.867(e) [... Olestra inhibits the absorption of some vitamins
and other nutrients (U.S. FDA, 2008a). Vitamins A, D, E, and K have been added]. The FDA
ruled that this statement was no longer required to appear on the labeling of olestra containing
foods.

Pre-market and post-market studies demonstrate that consumption of olestra is associated with
reduced serum carotenoid levels. The bioavailability of carotenoids is similarly reduced by the
concomitant consumption of various dietary fibers, plant sterols, and plant stanols. While
epidemiological studies demonstrate that a diet rich in fruits and vegetables is associated with a
reduced risk of various chronic diseases, the role of individual carotenoids in health and disease
(outside of the provitamin A activity of a-carotene, B-carotene, and B-cryptoxanthin) is presently
unclear. The safety of olestra is supported by post-market human experimental studies
demonstrating that, despite statistically significant reductions in serum carotenoid levels, the
long-term consumption of olestra has no effect on markers of oxidation, eye health,
cardiovascular health, or immune status.

Olestra passes through the digestive tract and is excreted, unchanged, in the feces. Olestra,
like wheat bran, causes reductions in stool viscosity and a slight softening in stool form;
however, while wheat bran increases the percent fecal water content, olestra decreases the
percent fecal water content. The absolute amount of water in the feces is unaffected by olestra;
thus, olestra has no effect on water and electrolyte excretion, and it is the presence of olestra, a
semi-solid in the feces, that leads to a reduction in stool viscosity and in the relative amount of
water in the feces. Alterations in stool viscosity, fecal water (and electrolyte) output, and stool
form are far more substantial with the consumption of sorbitol in amounts that currently do not
require the labeling of a product with a warning statement that excess consumption may have a
laxative effect.

SPE formulations developed early in the development of olestra were liquid at room and body
temperature; hence, they had a tendency to separate out from the fecal matrix and leak
passively past the anal sphincter, resulting in anal leakage. Subsequent studies indicated that
the incidence of anal leakage was significantly attenuated with SPE formulations that had a
minimum thixotropy of 50 kPa/s. These SPE formulations remained semi-solid at body
temperature. Thus, a minimum thixotropy of 50 kPa/s was included in the olestra specifications,
and studies conducted with olestra formulations meeting the thixoptropy specification confirmed
that the problem of anal leakage with the earlier formulations had been resolved.

Many of the clinical studies assessing the effects of olestra on Gl symptoms administered
exaggerated levels of olestra under atypical consumption patterns. Because there were

insufficient data from human experimental studies regarding the Gl effects of olestra when
consumed under usual or real-life conditions, the FDA, during its 1996 ruling on the use of
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olestra as a food additive in savory snacks, decided that olestra-containing foods were required
to bear a label statement to inform consumers about the possible effects of olestra on the Gl
system. Although it was determined that olestra-related Gl effects were not adverse health
effects, based on the available evidence at the time, the label was required to include the
statement “Olestra may cause abdominal cramping and loose stools”. In 2003, based on its
review of data generated since the 1996 approval of olestra as a food additive in savory snacks,
the FDA removed the requirement for the label statement. This regulatory decision was based
on the finding that when consumed under usual and customary (rather than exaggerated)
conditions, olestra, like other indigestible compounds, has nominal and clinically insignificant
effects on the incidence of abdominal cramping and loose stools. Studies demonstrating the
safety of olestra in particularly vulnerable subpopulations, including children, the elderly, and
individuals with compromised Gl tracts, further attest to the safety of olestra.

D. Overview of Post-Marketing Surveillance and Human Experimental Studies
of Olestra Intake

No new human or clinical studies were identified since the previous olestra GRAS Notice
[GRAS No. GRN 000227] (U.S. FDA, 2008). A comprehensive dossier which summarized the
nutrition studies, entitled “Summary of Data Concerning the Safety of Olestra for Use in
Pre-Packaged Ready-to-Eat Cookies” was submitted with the notice.

Briefly, several controlled human experimental studies were conducted following the post-
market introduction of olestra in order to further assess the Gl effects of olestra. In 1 study,
subjects reporting Gl symptoms to the toll-free line following the consumption of olestra chips
were contacted and invited to participate in a rechallenge test of chips made with olestra [(the
Rechallenge Study) (Zorich et al., 1997, 1998)]. Cheskin et al. (1998) assessed the incidence
and severity of Gl effects following the acute consumption of up to 369 g (13 0z) of olestra
chips, consumed during a 2-hour movie — a scenario that mimicked real-life conditions; from this
point forward, this study will be referred to as the Movie Theatre Study. McRorie et al.
(2000a,b) compared the Gl effects of olestra with those elicited by either wheat bran or sorbitol,
2 compounds that, like olestra, are resistant to digestion and absorption. The Household Chip
Consumption Study was designed to assess the Gl effects of chronic (6-week) olestra chip
consumption by free-living individuals residing in households in which chip consumption was
frequent (Sandler et al., 1999).

Prior to the introduction of olestra-containing products in the U.S. marketplace, acute and
chronic intakes of olestra were estimated by analyzing 14-day Menu Census data collected by
the Market Research Corporation of America (MRCA) from 4,741 individuals from approximately
2,000 households during 1991-1992 (Webb et al., 1997). This study found that on average,
69% of savory snack eating occasions were with main meals, while the remainder were
consumed as in-between meal snacks. Furthermore, savory snacks were not found to be
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consumed on a daily basis; at the 90" percentile consumption level, they were eaten 10 times in
14 days, and on 8 days of the 14-day survey. The users-only mean and 90" percentile chronic
intakes of olestra from savory snacks for the total population were estimated to be 3.1 and

6.9 g/day, respectively. The users-only mean and 90" percentile acute intakes of olestra from
savory snacks for the total population were estimated to be 10.2 and 18.3 g/day, respectively.

Additional information on chronic intakes of olestra from savory snacks is also available from the
Olestra Post-Marketing Surveillance Study (Neuhouser et al., 2006), which was required as a
condition of the 1996 FDA, approval of olestra for use in savory snacks. The Olestra Post-
Marketing Surveillance Study included 2,535 adults and 272 adolescents (aged 12 to 17 years).
Study participants were required to complete a 16-item savory snack questionnaire (Neuhouser
et al., 2000), which was used to assess intakes of savory snacks [regular, reduced-fat, baked,
non-fat, and fat substitute (i.e., olestra) potato chips, tortilla chips, pretzels, extruded snacks,
and crackers] during the previous month. Among users-only, the mean chronic olestra intake
for adults and adolescents was 0.78 and 0.74 g/day, respectively, while the 90™ percentile
chronic intake was 1.8 and 2.1 g/day, respectively (Neuhouser et al., 2006).

Two additional post-marketing human experimental studies, the Movie Theatre Study (Cheskin
et al., 1998) and the Household Chip Consumption Study (Sandler et al., 1999) are useful in
providing further information on the acute intakes of olestra from permitted food uses. The
Movie Theatre Study was a randomized, double-blind, placebo-controlled study involving 1,092
subjects, who were provided with 13 ounces of regular or olestra chips and asked to consume
as much (or as little) as they wanted during a 2-hour movie. The median intake of olestra chips
was 2.1 ounces (equivalent to 16.8 g of olestra). The 90" percentile intake of olestra chips was
5.0 oz (equivalent to 40 g of olestra); however, some of the subjects consumed in excess of
100 g of olestra as indicated in the following table.
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Table 4 Distribution of Chip Consumption by Percentile for Subjects in the Olestra
Arm of the Movie Theatre Study
Ounces of Olestra Chips Grams of Olestra Number of Subjects Percentile
Consumed Consumed
<1 (=8) 141 24.5%
11-2.0 8.8-16.0 141 49.4%
21-3.0 16.8-24.0 123 70.9%
3.1-40 24.8-32.0 73 83.7%
4.1-5.0 32.8-40.0 37 90.2%
51-6.0 40.8 -48.0 26 94.7%
6.1-7.0 48.8 -56.0 16 97.5%
7.1-8.0 56.8 —64.0 3 98.1%
8.1-9.0 64.8-72.0 4 98.8%
9.1-10.0 72.8-80.0 2 99.1%
10.1-11.0 80.8 - 88.0 4 99.8%
11.1-12.0 88.8 —96.0 0 99.8%
12.1-13.0 96.8 — 104.0 1 100%

The Household Chip Consumption Study was a randomized, double-blind, placebo-controlled
study involving 3181 volunteers ages 2 to 89 years. Subjects were provided with unlimited free
supplies of either regular or olestra chips for 6 weeks (42 days) and asked to record, in daily diet
records, the amounts of chips consumed. The median number of days on which olestra chips
were consumed was 20 (out of a possible of 42 days), while the 90" percentile number of days
on which olestra chips were consumed was 35. The overall median intake of olestra chips was
1.3 ounces per day (equivalent to 10.4 g/day of olestra), while the 90" percentile intake of
olestra chips was 2.3 ounces per day (equivalent to 18.4 g/day of olestra). Although this study
was 6 weeks long, these intakes represent acute intakes, given that the median overall intakes
of olestra were averaged only over the number of days on which the chips were consumed, as
opposed to the total number of study days (i.e., 42 days).

Because subijects in the Movie Theatre and Household Chip Consumption Studies were given
free chips, it is possible that subjects consumed more chips than they normally would or more
often than they normally would, and that intakes are exaggerated relative to what would be
consumed under real-world conditions. In the MRCA study, the frequency of chip consumption
at the 90" percentile was 8 days out of a possible of 14 days (Webb et al., 1997); in contrast, in
the Household Chip Consumption Study, the frequency of chip consumption at the 50"
percentile was 20 days out of a possible of 42 days, and at the 90" percentile, 35 days out of a
possible of 42 days. This observation suggests that in free-living individuals, chip consumption
is occasional, and that under experimental conditions in which subjects are provided with
unlimited supplies of chips, the frequency of chip consumption increases. It is noteworthy that
the Household Chip Consumption Study was designed to select households that were frequent
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chip consumers; as part of the inclusion criteria (i.e., for households to be eligible for
participation), at least half of their members had to have eaten corn or potato chips at least 4
times in the past month, and all eligible members had to participate. Thus, the Household Chip
Consumption study involved subjects who were frequent chip consumers, and so chip intakes
cannot be extrapolated to the general population. The primary objective of the Movie Theatre
and Household Chip Consumption Studies was to assess gastrointestinal symptoms. The
results of these studies, demonstrated that acute intakes of olestra are well tolerated. Acute
and chronic intakes of olestra from permitted uses, as determined by the various studies, are
summarized in the following table.

In conclusion, these studies demonstrate that consumption of foods made with olestra does not
result in effects that differ from consumption of foods containing triglycerides.

Table 5 Acute and Chronic Intakes of Olestra from Permitted Uses
Study 50" Percentile/Median Olestra 90" Percentile Olestra Intake
Intake (g/day) (g/day)
Webb et al., 1997 (MRCA Survey) 3.1 (chronic) 6.9 (chronic)
10.2 (acute) 18.3 (acute)
Neuhouser et al., 2006 (OPMSS) 0.78 (chronic, adults) 1.8 (chronic, adults)
0.74 (chronic, adolescents) 2.1 (chronic, adolescents)
1994-1996, 1998 USDA CSFII Data 2.58 (chronic) 7.01 (chronic)
Cheskin et al., 1998 (Movie Theatre 16.8 (acute) 40 (acute)
Study)
Sandler et al., 1999 (Household Chip | 10.4 (acute) 18.4 (acute)

Consumption Study)

Abbreviations: MRCA, Market Research Corporation of America; OPMSS, Olestra Post-marketing Surveillance
Study; USDA CSFII, United States Department of Agriculture Continuing Survey of Food Intakes by Individuals.

E. Carotenoids

Consumption of olestra results in dose-dependent reductions, from baseline, in serum
carotenoid levels (Figure 2). Despite reductions in serum carotenoid levels, no apparent ill
health effects have been reported in any of the olestra studies. In the longest intervention trial,
which was 1 year in duration and included 380 subjects, the consumption of up to 17 g/day
olestra+ SPE was not associated with adverse effects on markers of oxidative stress,
cardiovascular health, immune status, macular pigment optical density (MPOD), or eye health,
despite reductions, from baseline, in serum carotenoid levels of 13 to 33% (Broekmans et al.,
2003). Despite these findings, the Panel considered the possibility that reductions in carotenoid
levels chronically over one’s lifetime may be associated with adverse health effects that would
not be captured in a 1-year study. Thus, additional information on the physiological roles of
carotenoids was reviewed by the Panel. This additional information included position
statements of scientific and regulatory organizations, and relevant scientific studies published in
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or subsequent to 2003. Approximately 75 studies were identified of which several looked at
associations with more than one carotenoid.

Figure 2 Changes from Baseline in Serum Levels of Lutein and Zeaxanthin
Relative to B-Carotene and Lycopene

p-carotene lycopene

% Change from Baseline in
Serum Carotenoid

EA Schlagheck ef af, 1997 (32 g/day; 2 months)

E3 Tulley of af, 2005 (20-45 g/day; 9 months)

kelly ef af, 1998 (26 8 g/day; 3 months)

3 Koonsvitsky et af, 1997 (18 g/day; 4 months)
Broekmans ef a/, 2003 (17 g/day; 12 months)

Wl ‘//eststrate and van het Hof, 1995 (12 4 g/day; 1 month)
2 OPMSS (~0.78 g/day; 12 months)

Data points are based on the highest intakes of olestra in each study. Results from Schlagheck et al. (1997a,b) at an
olestra intake of 32 g/day were averaged; likewise, results from the highest intake levels in the OPMSS (Thornquist et
al., 2000; Neuhouser et al., 2006) were averaged. Lutein and zeaxanthin serum levels were reported separately in
Weststrate and van het Hof (1995), Broekmans et al. (2003), and Thornquist et al. (2000), but were combined in the
figure above. Where baseline levels were not reported, control levels were used as surrogates.

Abbreviations: L+Z, lutein+zeaxanthin; OPMSS, Olestra Post-Marketing Surveillance Study.

There is strong consensus amongst regulatory and scientific organizations that a diet rich in
fruits and vegetables may be beneficial in reducing the risk of cardiovascular disease and
cancer; nevertheless, regulatory and scientific organizations cautioned against the use of
supplemental forms of carotenoids, stating that it is not possible to discern whether the
observed beneficial effects are due to carotenoids, other nutrients in fruits and vegetables,
lifestyle factors associated with consumption of fruits and vegetables, a combination of these, or
other factors altogether (WHO/IARC, 1998; IOM, 2000; Kushi et al., 2006; WCRF/AICR, 2007).
There is no consensus from human observational studies that carotenoids are associated with
reduced risk of cancer or cardiovascular disease. The limited numbers of studies reporting
significant inverse associations between dietary intakes or circulating levels of 3-carotene,
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lycopene, B-cryptoxanthin, or a-carotene and risk of cardiovascular disease (CVD) or cancer
were case-control. Due to the retrospective nature of case-control studies, they are subject to
recall bias and reported associations are generally biased away from the null.

Observational studies are associated with several limitations, and are generally not sufficient for
demonstrating causality, particularly when the subject of the claimed effect is a specific nutrient
or food constituent as opposed to a category of foods or a food group. No intervention trials
assessing the effects of either a-carotene or B-cryptoxanthin on cancer risk were identified.
Intervention trials assessing risk of cancer or cardiovascular disease following supplementation
with either B-carotene or lycopene did not support attenuations in disease risk. Thus, data from
recently published human intervention studies, as well as position statements from authoritative
bodies, including the FDA, World Health Organization, American Institute for Cancer Research,
and American Cancer Society do not support physiological roles for the carotenoids, outside of
the potential importance of the provitamin-A carotenoids (3-carotene, a-carotene, and
B-cryptoxanthin) in reducing risk of vitamin A deficiency. Sufficient levels of pre-formed vitamin
A are added to olestra, as per 21 CFR §172.867(d), to off-set effects of olestra on vitamin A
levels.

The full scientific assessment on carotenoids can be found in Appendix C. The results of the
scientific assessment on carotenoids were recently accepted for publication in Nutrition Reviews
(Musa-Veloso et al., 2009). A reprint of the publication is provided in Appendix D.

F. Lutein and Zeaxanthin

It has been demonstrated in non-human primates that the long-term feeding of an xanthophyll-
free semi-purified diet results in undetectable levels of xanthophylls in plasma, a loss in yellow
pigmentation of the macula, and the development of drusen in the retina, which is an early sign
of age-related macular degeneration in humans (Malinow et al., 1980); although, no gross visual
disturbances were associated with this long-term diet. Similar observations have been reported
in humans on long-term total parenteral nutrition (TPN) (Vinton et al., 1990; Porter et al., 2005),
though associated vitamin deficiencies and co-morbidities preclude attribution of these effects to
any single nutrient. Lutein and zeaxanthin, collectively referred to as macular pigments, have
been hypothesized to play important roles in the maintenance of eye function and in reducing
the risks of age-related cataract formation and macular degeneration, based on the following 3
observations:

1. Lutein and zeaxanthin are present in the lens and unlike other carotenoids, are
selectively concentrated in the macula of the eye;

2. Lutein and zeaxanthin have an absorbance spectrum which permits filtration of
phototoxic blue light; and
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3. Lutein and zeaxanthin have antioxidant activity and thus might protect visual tissue from
free radical damage and lipid oxidation of the polyunsaturated-rich environment.

Human observational and intervention studies determined to have high methodological quality,
as assessed using a quality appraisal tool”, were critically reviewed to determine whether there
are scientific data to support the proposed role of lutein/zeaxanthin in supporting eye health.
Three primary endpoints were evaluated separately, including age-related cataract, age-related
maculopathy/age-related macular degeneration (ARM/ARMD), and outcomes related to visual
performance. The full scientific assessments and detailed descriptions of the methodology can
be found in Appendix E.

Cataract

The full scientific assessment and a detailed description of the methodology can be found in
Appendix E.

Of the 9 studies assessing the relationship between dietary intakes of lutein+zeaxanthin and
risk of cataract, 7 (77.8%) reported a significant reduction in risk of cataract with increased
intake of lutein+zeaxanthin (Brown et al., 1999; Chasan-Taber et al., 1999; Lyle et al., 1999b;
Jacques et al., 2001; Vu et al., 2006; Christen et al., 2008; Moeller et al., 2008) and 2 (22.2%)
reported no significant associations between dietary intakes of lutein+zeaxanthin and risk of
cataract (Valero et al., 2002; Jacques et al., 2005). Of the 6 studies assessing the relationship
between circulating levels of lutein and/or zeaxanthin and risk of cataract, 4 (66.7%) reported a
significant reduction in risk of cataract with increased circulating levels of lutein and/or
zeaxanthin (Gale et al., 2001; Delcourt et al., 2006; Dherani et al., 2008; Moeller et al., 2008)
and 2 (33.3%) reported no significant associations between circulating levels of lutein and/or
zeaxanthin and risk of cataract (Mares-Perlman et al., 1995; Lyle et al., 1999a).

Data from human observational studies support an association between lutein and zeaxanthin
status (dietary intake or circulating levels) and a reduced risk of cataract formation/extraction;
however, it could not be established from the observational studies that reductions in cataract
risk were due specifically to lutein and zeaxanthin and not to some other nutrient or non-nutrient
covariates. Moreover, the biological plausibility for an effect of lutein and zeaxanthin in
mitigating risk of cataract formation is weak as although lutein and zeaxanthin are present in the
lens, they are not concentrated in the lens as they are in the macula. It is noteworthy that in all
studies reporting a decreased risk of cataract with increased intakes of lutein+zeaxanthin,
relationships were always attenuated and no longer significant when other nutritional covariates
(such as vitamin C, vitamin E, and B-carotene) were examined simultaneously with

" The quality appraisal tool was developed prior to the review of the study findings, and included criteria relevant to

study design and control of potential confounding variables. Two raters independently evaluated the quality of each
study. Studies were assigned a quality score based on the number of items accounted for. The critical review was
based only on studies with high methodological quality, defined as a score of 260%.
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lutein+zeaxanthin. These observations suggest that lutein+zeaxanthin are correlated with other
nutritional variables that may mitigate risk of cataract, either independently of lutein and
zeaxanthin, or in association with lutein and zeaxanthin.

ARM/ARMD

The full scientific assessment and a detailed description of the methodology can be found in
Appendix E.

Of the 10 observational studies assessing risk of ARM/ARMD as a function of dietary intakes of
lutein+zeaxanthin, 5 (50.0%) reported a significant reduction in risk of ARM/ARMD with
increased intake of lutein+zeaxanthin (Seddon et al., 1994; Mares-Periman et al., 2001; Moeller
et al., 2006; SanGiovanni et al., 2007; Tan et al., 2008), while 5 (50.0%) reported no significant
associations between dietary intakes of lutein+zeaxanthin and risk of ARM/ARMD (Mares-
Perlman et al., 1996; VandenLangenberg et al., 1998; Cho et al., 2004; van Leeuwen et al.,
2005; Morris et al., 2007). Of the 8 observational studies assessing the relationship between
circulating levels of lutein and/or zeaxanthin and risk of ARM/ARMD, 2 (25.0%) reported a
significant reduction in risk of ARM/ARMD with increased circulating levels of lutein and/or
zeaxanthin (Gale et al., 2003; Delcourt et al., 2006) and 6 (75.0%) reported no significant
associations between circulating levels of lutein and/or zeaxanthin and risk of ARM/ARMD
(Mares-Perlman et al., 1995; Mares-Perlman et al., 2001; Simonelli et al., 2002; Cardinault et
al., 2005; Dasch et al., 2005; Moeller et al., 2006).

Evidence from human observational studies does not support a relationship between lutein
and/or zeaxanthin (dietary intake, circulating levels, or macular pigment optical density) and risk
of ARM/ARMD.

Visual Performance

The full scientific assessment and a detailed description of the methodology can be found in
Appendix E.

The majority of human experimental studies assessing the effects of lutein and zeaxanthin on
visual performance were found to be of low methodological quality (i.e., these were exploratory
in nature and of limited size, analogous to “pilot” studies). One human experimental study [the
Veterans Lutein Antioxidant Supplementation Trial (LAST); Richer et al., 2004] was determined
to have acceptable methodological quality. Supplementation with 10 mg/day lutein for 1 year
resulted in significant improvements in near visual acuity in the left eye. Other endpoints
assessed in the study, including distance visual acuity, contrast sensitivity, glare recovery,
retinopathy [Age-Related Eye Disease Study (AREDS) staging], lens opacification, and visual
quality of life were unaffected. While preliminary results from this human intervention trial
suggest that supplementation with lutein may improve near visual acuity, the study was
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associated with several deficiencies which limit interpretation of study findings. First,
approximately half of the subjects in each group were taking supplemental vitamins and
minerals, several of which (i.e., B-carotene, vitamin C, vitamin E, zinc, and copper) have been
demonstrated in the AREDS I® trial to reduce the rate of visual acuity loss independently of
lutein. Second, compared to the lutein group, a significantly higher proportion of placebo
subjects had advanced (AREDS Stage IV) disease in the left eye (41.7% vs. 9.1%; P=0.0002),
which was the only eye in which near visual acuity was significantly improved.

Overall Conclusions

Overall, limited and preliminary data indicate that lutein and zeaxanthin may be important in
reducing the risk of cataract and in the maintenance of normal visual performance. Although
the totality of evidence is not supportive of a role for lutein and zeaxanthin in reducing the risk of
ARM/ARMD, biological plausibility for the claimed effect is strong (i.e., lutein and zeaxanthin are
concentrated in the macula to the exclusion of the other carotenoids, and are proposed to filter
phototoxic blue light and to have antioxidant activity). Thus, the possible roles of lutein and
zeaxanthin in maintaining visual health were considered in the safety assessment.

Olestra, as intended for use in a variety of food categories, is not expected to result in clinically
meaningful reductions in lutein and zeaxanthin status. This is based on the following
observations:

1. Intake estimates for olestra from permitted and proposed uses combined are
exaggerated.

2. Reductions in serum levels of lutein and zeaxanthin are within the background range of
those caused by other food ingredients (Riedl et al., 1999; Plat and Mensink, 2001;
Amundsen et al., 2004).

3. Lutein and zeaxanthin concentrations in the macula are highly conserved. In a 1-year
human intervention study (Broekmans et al., 2003), the consumption of up to 17 g/day
olestra+SPE [in the form of chips (7 g/day olestra) and a margarine-like spread
(10 g/day SPE)], did not result in reductions in MPOD, despite reductions in serum
levels of lutein+zeaxanthin. In lutein and zeaxanthin supplementation trials, macular
pigment levels remained stable for up to 6 months following the end of lutein and

® The AREDS is a National Eye Institute-sponsored randomized controlled trial of nutritional factors that may impact
the development and progression of ARMD and cataract. In AREDS |, in which the average follow-up was 6.3 years,
a formulation containing zinc (80 mg of zinc as zinc oxide and 2 mg of copper as cupric oxide to prevent potential
anemia) and antioxidants (500 mg of vitamin C, 400 IU of vitamin E, 15 mg of B carotene) reduced the likelihood of
developing advanced ARMD by approximately 25% in moderate-risk individuals; in addition, overall risk of moderate
vision loss (>15 letters on the ETDRS chart) was reduced by 19% at 5 years (AREDS, 2001).
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zeaxanthin supplementation, despite reductions in serum levels of lutein and
zeaxanthin (Hammond et al., 1997; Johnson et al., 2000; Trieschmann et al., 2007).

4. Lutein and zeaxanthin are hydroxylated carotenoids and their circulating levels are
affected least by olestra (Figure 2). At the estimated mean and 90th percentile olestra
intakes, serum lutein and zeaxanthin levels are expected to decrease by -7.3 and
-14.2%, respectively (Figure 3).

5. Intakes of lutein and zeaxanthin are expected to increase in the US. The estimated
intakes of lutein and zeaxanthin at the mean and 90th percentile are 7.7 and
14.2 mg/day, respectively (U.S. FDA, 2004). Associated serum levels of lutein and
zeaxanthin are expected to increase by 255 and 547%, respectively (Figure 4), and to
overcompensate for reductions attributable to olestra.

Figure 3 Change from Baseline in Serum Level of Lutein and Zeaxanthin as a
Function of Olestra/SPE Intake

Olestra and/or SPE Intake (g/day)
35
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-60- Schlagheck et al., 1997a

Tulley et al., 2005

Kelly et al., 1998
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Broekmans et al., 2003
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Neuhouser et al., 2006
Schlagheck et al., 1997b
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Results from the clinic cross-section and cohort of the OPMSS at the sentinel site were averaged (Thornquist et al.,
2000). Results observed in adults and adolescents from the other 3 sites involved in the OPMSS were averaged
(Neuhouser et al., 2006). The slope and y-intercept of the line are -1.151 and -2.048, respectively.

In the study by Schlagheck et al. (1997b), serum levels of lutein+zeaxanthin were very high at baseline in all groups
(i.e., 0.76 — 1.06 uyM). Typical serum levels of lutein and zeaxanthin are approximately 0.30 uM. It is unclear why
these levels are so high, and why, in the control group, serum levels of lutein+zeaxanthin doubled by the end of the
8-week study. Neither of these issues was apparent in the Schlagheck et al. (1997a) study.

Abbreviations: OPMSS, Olestra Post-Marketing Surveillance Study
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Figure 4 Increases in Circulating Levels of Lutein and Zeaxanthin with
Supplementation
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Ten data points from 7 studies were used in the regression analysis. Since lutein is the predominant xanthophyll in
the GRAS formulations and in the diet, studies in which pure zeaxanthin were administered were not included in the
regression analysis. The slope and y-intercept of the line are 37.54 and -7.834, respectively. The % increases in
serum levels of lutein and zeaxanthin at the projected mean (7.7 mg/day) and 90" percentile (14.2 mg/day) intakes of
lutein and zeaxanthin are 255 and 547%, respectively.

For the reasons outlined above, the estimated 15% reduction in serum L/Z levels associated
with the estimated 90™ percentile olestra intake is not expected to result in any clinically
meaningful effects on eye health.

G. Summary

Olestra, meeting the specifications of the Food Chemicals Codex (FCC, 2008), is a food
additive that has been permitted for use in the United States (U.S.) in place of fats and oils in
pre-packaged, ready-to-eat, savory (i.e., salty or piquant but not sweet) snacks since 1996 (21
CFR §172.867) (U.S. FDA, 2009). In 2004, the FDA amended the food additive regulations to
allow for the safe use of olestra as a replacement for fats and oils in pre-packaged, unpopped
popcorn kernels that are ready-to-heat [21 CFR §172.867(c)] (U.S. FDA, 2009). In 2007,
olestra was determined to be GRAS, consistent with Section 201(s) of the Federal Food, Drug,
and Cosmetic Act, for use in pre-packaged ready-to-eat cookies (FDA notification).

The current evaluation was undertaken to determine if expanded uses of olestra to include use
in all pre-packaged ready-to-heat cookies, all other pre-packaged ready-to-eat, and ready-to-
heat baked goods, and pre-packaged ready-to-eat frostings and icings, mayonnaise, ice cream,
frozen yogurt, breakfast/granola/nutritional bars, chocolate confections, and the natural or
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processed cheese portion of pre-packaged ready-to-eat or ready-to-heat prepared foods
intended for sale at retail outlets or vending machines also would be GRAS.

The data and information summarized in this dossier demonstrate that olestra, meeting
appropriate food grade specifications and manufactured in accordance with current GMP, would
be GRAS based on scientific procedures for use as a food ingredient under the expanded
conditions of intended use. This conclusion is conditional on the requirement that vitamins A, D,
E, and K be added to the olestra-containing foods at concentrations that meet the conditions
specified in 21 CFR §172.867(d).

The determination of GRAS is supported by the following important considerations.

¢ The total population mean and 90" percentile intakes from proposed (new uses proposed
herein) and permitted uses, combined, for all-users, were estimated to be 4.6 and
10.6 g/day, respectively, compared to estimates of 3.1 and 7.7 g/day, respectively, for
permitted uses (pre-packaged, ready-to-eat savory snacks and cookies and
pre-packaged, unpopped popcorn kernels that are ready to heat). Thus, the proposed
uses increase estimated intakes modestly by 1.5 and 2.9 g/day for the mean and 90"
percentile, respectively. In comparison, total daily fat intakes at the mean and 90"
percentile, are approximately 75 and 114 g/day, respectively, for the total population;
thus, for the total population, olestra would replace less than 10% of total fat intake.

e Among infants aged 0 to 6 months, mean and 90" percentile olestra intakes for all-users
were estimated to be 1.0 and 2.1 g/day, respectively. (Intakes of olestra among infants
are largely attributable to the use of full fat surrogates for foods without reduced fat
equivalents.) Total daily fat intakes for this age group are approximately 35 (mean) and
46 g/day (90" percentile); therefore, potential exposure to olestra represents less than 5%
of total fat intake. Furthermore, these values are highly likely to be gross overestimates
of actual olestra consumption given that infants aged 0 to 6 months primarily consume
breast milk and/or infant formula, with the introduction of some solid foods that are most
likely to be pre-packaged baby foods (for which olestra is not proposed for use). For
infants aged 7 to 12 months, olestra intakes, for all-users, were estimated to be 0.7 and
1.6 g/day at the mean and 90" percentile, while total fat intakes are approximately 40 and
54 g/day, respectively. Thus, olestra intakes would replace less than 3% of total fat
intakes for this age group. Moreover, the intakes of olestra estimated for this age group
result almost entirely from the required use of food codes representative of regular fat
foods that were used as surrogates in the absence of food codes representative of fat
modified or reduced fat foods (e.g., most baked goods including bread).

e The 90" percentile all-user intakes of olestra estimated for all population groups are lower
than the maximum intake of 17 g/day olestra+SPE employed in the Broekmans et al.
(2003) 12-month randomized, double-blind, placebo-controlled parallel study which was
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not associated with any adverse health or visual effects. This holds true for intake
estimates prepared using the CSFIl database, as well as for the updated assessment of
intakes employing the most recent NHANES dataset.

¢ The intake modeling methodology conducted for this assessment included the following
conservative assumptions, thus actual intakes will likely be much lower:

- All of the products within food codes that are representative of foods that are
permitted and proposed for olestra use were assumed to contain olestra (i.e.,
100% market share);

- All food products were assumed to contain olestra at the maximum specified
level of use;

- All foods in a food category were assumed to be pre-packaged, even if there was
uncertainty that the food was pre-packaged; and

- Where limited data on fat-modified foods were available, regular fat food codes
were used in intake estimates, thereby inflating the percentage of the U.S.
population who may be users of olestra.

¢ The Olestra Post-Marketing Surveillance Study [OPMSS; (Thornquist et al., 2000;
Neuhouser et al., 2006)], conducted after approval of olestra for use in savory snacks,
demonstrated that actual chronic olestra intakes from potato chips were much lower than
those estimated from intake models [e.g., although the 90" percentile users-only chronic
intake of olestra from savory snacks was estimated by Webb et al. (1997) to be
10.0 g/day for adolescents, the actual chronic intake was 2.1 g/day. Likewise, for adults,
the 90™ percentile users-only chronic intake of olestra from savory snacks was estimated
to be 8.1 g/day, while the actual intake was 1.8 g/day].

¢ Recovery studies conducted in humans and experimental animals indicate that greater
than 99% of orally administered olestra passes unaltered through the Gl tract and is
excreted unchanged in the feces (demonstrated in original GRAS evaluation).

- Inradiolabel absorption studies in various species, including weanling mini-pigs,
considered to be an appropriate model for the potential of olestra absorption in
humans, less than 1% of the radioactivity (0.1 to 0.6%) was absorbed following
gavage administration of heated or unheated olestra;

- The distribution of some radiolabel across all tissues and the rapid excretion in
expired CO, and urine was attributed to the small percentage of the penta- and
lower esters that comprise olestra, which are hydrolyzed to fructose, glucose,
and fatty acids prior to absorption. More than 99% of the radioactivity was
collected in the feces as intact sucrose esters of olestra.
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o As olestra is not absorbed from the gastrointestinal tract, it is not associated with
systemic toxicity. This has been demonstrated in numerous standard toxicology studies
including chronic studies in mice, rats, and dogs, a 2-generation reproductive and
developmental toxicity study in rats, and a 4-year study in primates. Olestra was not
associated with systemic toxicity when administered to experimental animals at dietary
levels of up to 10%, the highest dose level tested (demonstrated in original GRAS
evaluation).

¢ Studies in humans have demonstrated that consumption of up to 40 g/day olestra is not
associated with adverse Gl effects (demonstrated in original GRAS evaluation).

e The results of the Movie Theatre study indicated no differences in gastrointestinal effects
between olestra chips and triglyceride chips, following single event consumption (over
2 hours) even at the very highest intakes in excess of 100 g olestra.

o Sufficient vitamin A is added to olestra containing products to offset effects of olestra on
serum vitamin A levels. Other than the provitamin A activity of a-carotene, (3-carotene,
and B-cryptoxanthin, the current state of scientific evidence is equivocal regarding the
roles of carotenoids in maintaining health or preventing disease.

¢ Required vitamin restoration levels will compensate for reductions in the absorption of
fat-soluble vitamins given that restoration levels were calculated for olestra intakes up to
32 g/day, a level well in excess of the estimated 90" percentile takes for users-only.

« Olestra intakes, for permitted and proposed uses, at the mean (i.e., 4.6 g/day) and 90"
percentile (i.e., 10.6 g/day) were estimated to result in reductions, from baseline, in serum
levels of lutein and zeaxanthin of -7.3% and -14.2%, respectively. As discussed above,
actual chronic olestra intakes, and therefore, actual reductions in serum lutein and
zeaxanthin levels are expected to be less than predicted.

¢ Based on the following observations, these reductions in circulating levels of lutein and
zeaxanthin are not expected to be clinically meaningful:

- Intake estimates for olestra from permitted and proposed food uses combined
are exaggerated,;

- Reductions in serum levels of lutein and zeaxanthin are within the background
range of those caused by other food ingredients such as fiber or plant
sterols/stanols;

- Intakes of lutein and zeaxanthin are expected to increase in the U.S;

- Lutein and zeaxanthin concentrations in the macula are highly conserved;

- While data from observational studies suggest that increased intakes of lutein
and zeaxanthin are associated with a reduced risk of cataract, specificity of effect
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could not be established — in all studies assessing associations with lutein and
zeaxanthin independently of other nutritional covariates, relationships were
always attenuated and no longer significant;

- There are limited data from one human intervention study that supplementation
with lutein and zeaxanthin may improve visual performance; however, the study
was based on a small sample size and had several limitations, including
confounding nutritional variables, more severe disease in placebo subjects,
relative to treatment subjects, at study initiation, in the left eye where efficacy
was demonstrated; these deficiencies limit interpretation of the study findings;

- Although there is strong biological plausibility for a role for these xanthophylls in
reducing ARMD risk, data from epidemiological studies are equivocal with
respect to the association between lutein and zeaxanthin and risk of ARMD;

- Causality could not be established for any of the exposure biomarkers assessed
(intake, circulating levels, or MPOD).

H Conclusion

Based on the data and information summarized above, it can be concluded olestra is GRAS for
the intended uses in food products as described herein based on scientific procedures. This
conclusion is based on the following conditions: (i) olestra must meet current food grade
specifications published in the Food Chemical Codex; (ii) vitamins A, D, E & K must be added to
olestra containing foods at concentrations specified in 21 CFR §172.867(d); (iii) all foods must
be produced at facilities operating under current Good Manufacturing Practice (cGMP),
essential to ensure vitamin restoration; (iv) all foods are to be pre-packaged and suitable for
retail outlets & vending machines.

Therefore, the use of olestra in food as described herein is exempt from the requirement of
premarket approval (Section 409 of the Federal Food, Drug and Cosmetic Act).
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EXPERT PANEL CONSENSUS STATEMENT CONCERNING THE GENERALLY
RECOGNIZED AS SAFE (GRAS) STATUS OF OLESTRA FOR USE IN VARIOUS
PRE-PACKAGED, READY-TO-EAT, AND READY-TO-HEAT FOODS: AN
AMENDMENT TO THE GRAS DETERMINATION OF OLESTRA FOR USE IN
PRE-PACKAGED READY-TO-EAT COOKIES

April 14, 2009
INTRODUCTION

At the request of The Procter and Gamble Company (hereafter P&G), an Expert Panel (the
“Panel”) of independent scientists, qualified by their relevant national and international
experience and scientific training, was convened on July 14, 2008, to conduct a critical and
comprehensive evaluation of the available pertinent data and information, and determine
whether olestra, under the conditions of intended use as a food ingredient in various
pre-packaged ready-to-eat and ready-to-heat foods, intended to be marketed as reduced-fat,
low-fat, or fat-free, would be Generally Recognized as Safe (GRAS), based on scientific
procedures. This is an amendment to a prior GRAS determination which supported the use of
olestra in all pre-packaged, ready-to-eat cookies marketed as reduced-fat, low-fat, or fat-free.
The expanded uses for olestra considered in this GRAS amendment include use in reduced fat
versions of all pre-packaged ready-to-heat cookies, all other pre-packaged ready-to-eat and
ready-to-heat baked goods, the natural’ cheese and processed cheese portion of pre-packaged
ready-to eat and ready-to-heat prepared foods, and pre-packaged ready-to-eat frostings and
icings, mayonnaise, ice cream, frozen yogurt, breakfast/granola/nutritional bars, pizza crust, and
chocolate confections.

The Panel consisted of the following qualified scientific experts: Dr. G. Harvey Anderson, Ph.D.
(Department of Nutritional Sciences, University of Toronto); Dr. Joanne Curran-Celentano,
Ph.D. (University of New Hampshire; new Panel member, added based on specific expertise in
lutein and zeaxanthin); Dr. Fergus M. Clydesdale, Ph.D. (Department of Food Science,
University of Massachusetts Amherst); Dr. Ronald E. Kleinman, M.D. (Pediatric
Gastroenterology and Nutrition Unit, Massachusetts General Hospital); Dr. Robert M. Russell,
M.D. (Jean Mayer USDA Human Nutrition Research Center, Friedman School of Nutrition,
Science and Policy, Tufts University); Dr. William J. Waddell, M.D. (Department of
Pharmacology and Toxicology, School of Medicine, University of Louisville). Curricula vitae
evidencing the Panel members’ qualifications for evaluating the safety of food ingredients are
provided in Attachment 1.

' Note: “Natural” cheese was included for the purpose of selecting food codes but would not be marketed as “natural”
once olestra has been added; it would be marketed as “imitation” or “substitute/alternate” cheese, as per 21 CFR
§101.3(e). (U.S. FDA, 2008b)
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In the original GRAS determination, the Panel?, independently and collectively, critically
examined a comprehensive package of publicly available scientific information and data on
olestra, consisting of over 300 studies, compiled from the literature and other published sources,
as well as other information deemed appropriate or necessary, including unpublished data and
information provided by P&G. The data evaluated by the Panel included information pertaining
to the method of manufacture and product specifications, analytical data, intended use levels in
specified food products, and consumption estimates for all permitted® and proposed uses.
Metabolic studies in humans and experimental animals were evaluated to assess absorption,
metabolism and excretion of olestra and other sucrose polyesters. The determination of safety
involved evaluation of a comprehensive database of toxicology studies performed with heated
and unheated olestra, as well as other sucrose polyesters, and studies addressing nutritional
issues such as gastrointestinal (Gl) physiology and function, olestra’s interaction in the digestive
tract with lipophilic compounds, effects on appetite regulation, and the absorption of nutrients.

In addition, the results of human clinical studies and post-marketing surveillance studies were
critically evaluated with particular attention to Gl effects and effects on vitamins and lipophilic
compounds including carotenoids and pharmaceuticals.

Currently, olestra is permitted for use as a 100% fat substitute in savory snacks, pre-packaged
ready-to-heat popcorn, and pre-packaged ready-to-eat cookies. It was previously
demonstrated, from dietary intake assessments, that approximately 90% of eating occasions for
popcorn and two-thirds of eating occasions for savory snacks and cookies are as snacks; thus,
the potential for reductions in carotenoid absorption was determined to be low, since olestra is
known to cause reductions in serum levels of carotenoids when co-consumed with carotenoid-
rich meals (Daher et al., 1997). In the current GRAS amendment, olestra is intended to be used
in several categories of foods that are expected to be consumed as components of main meals.
Because the potential for reductions in carotenoids is greater with the proposed new uses, for
this GRAS amendment, the primary focus of the evaluation was to assess potential impacts that
the proposed new uses for olestra would have on total olestra consumption and to determine
the clinical significance of olestra-related reductions in circulating levels of carotenoids. These
data are summarized below. Comprehensive details are provided in the GRAS dossier
[Documentation Supporting the Evaluation of Olestra as Generally Recognized as Safe (GRAS)
for Use in Various Pre-packaged Ready-to-eat and Ready-to-heat Foods: An Amendment to
the GRAS Use of Olestra in Pre-packaged Ready-to-eat Cookies].

2 Original panel consisted of all of the current panel members with the exception of Dr. Curran-Celentano. Dr.
Curran-Celentano was requested to join the panel for the purpose of the amendment given her expertise in lutein and
zeaxanthin.

% For the purpose of this report, permitted food uses include uses specified in the Code of Federal Regulations
(popcorn and savory snacks; 21 CFR §172.867) and also uses determined to be Generally Recognized as Safe
(cookies) as per the Substances Generally Recognized as Safe; Proposed Rule (62 FR 18938) (U.S. FDA, 1997).
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FOOD INTAKE EVALUATION

Olestra is a replacement for conventional fats, and products using olestra are intended to be
marketed as “low-fat”, “reduced-fat”, or “fat-free”. Olestra is currently permitted for use in
pre-packaged ready-to-eat (RTE) savory snacks (i.e., salty or piquant, but not sweet) and
pre-packaged ready-to-heat (RTH) unpopped popcorn kernels in place of fats and oils (21 CFR
§172.867) (U.S. FDA, 2008a). Olestra also is permitted for use in pre-packaged RTE cookies.
FDA has issued a letter of no objections following review of the GRAS notification for olestra

use in pre-packaged, ready-to-eat cookies.

Olestra is currently proposed for use in the following products that are produced only at facilities
operating under Good Manufacturing Practice (GMP) and in prepared food products which are
intended for sale at retail outlets or vending machines:

¢ Pre-packaged RTE & RTH bagels, pre-packaged RTE & RTH biscuits and English
muffins, pre-packaged RTE & RTH bread, pre-packaged RTE & RTH bread sticks (hard),
pre-packaged RTE & RTH bread sticks (soft), pre-packaged RTE & RTH cakes,
pre-packaged RTH cookies, pre-packaged RTE & RTH cornbread, corn muffins, tortillas
and taco shells (hard and soft), pre-packaged RTE & RTH croissants, pre-packaged RTE
& RTH crackers (not snack type), pre-packaged RTE & RTH doughnuts, pre-packaged
RTE & RTH muffins, pre-packaged RTE & RTH pancakes, crepes, and French toast,
pre-packaged RTE & RTH sweet pastries (pastry portion), pre-packaged RTE & RTH
sweet pies (pastry portion), pre-packaged RTE & RTH meat and vegetable pies and
pastries (pastry portion), pre-packaged RTE & RTH rolls, pre-packaged RTE & RTH
sweet rolls and quick breads, and pre-packaged RTE & RTH waffles;

Natural cheese (see footnote on page 1) and processed cheese portion of pre-packaged
RTE & RTH prepared foods;

Pre-packaged RTE frosting and icing;

Pre-packaged RTE mayonnaise;

Pre-packaged RTE ice cream, and pre-packaged RTE frozen yogurt;

Pre-packaged RTE breakfast, granola, and nutritional bars and pre-packaged RTE &
RTH pizza crust; and,

Pre-packaged RTE chocolate confections (chocolate portion).

The maximum proposed use-levels of olestra for the proposed food-uses range from 67 to
100% replacement of added fats. Proposed use-levels of less than 100% will contain blends of
digestible fat (e.g., vegetable oils, shortenings, etc.) and olestra. These blends were developed
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by P&G to provide more palatable products and/or to meet other technical properties of the food
matrices.

Products intended for olestra use will solely consist of pre-packaged ready-to-eat (RTE) or
ready-to-heat (RTH) foods that will be produced at food manufacturing and packaging
establishments operating under GMP. Olestra-containing foods are intended to be sold at retail
outlets and vending machines. Olestra will not be distributed for use as a food ingredient to
facilities that do not have the capability to produce and package foods according to GMP such
as restaurants, cafeterias, or other such facilities. Olestra will not be sold as a food ingredient to
food service establishments (even if they operate according to GMP), as the end use is not in
pre-packaged form (i.e., such foods are typically sold in eateries, in an unpackaged, ready-to-
eat form). This will ensure that the required vitamin restoration levels are met during
manufacture of the food, and that all olestra-containing foods will be sold with an ingredients list
which clearly indicates the presence of olestra in the food.

Olestra is not intended for use in, and will not be sold for the manufacture of foods that are
specifically produced for infants or toddlers. Also, olestra will not be used to replace the fat in
milk with the exception of the use of olestra to replace the butter fat in ice cream, frozen yogurt,
and the natural and processed cheese used in the production of pre-packaged, RTE and RTH
prepared foods. Although natural and processed cheeses are proposed for olestra use, they
are proposed only for use in the cheese portion of pre-packaged RTE and RTH prepared foods.

The consumption of olestra from all permitted and proposed food-uses was estimated using the
USDA 1994-1996 Continuing Survey of Food Intakes by Individuals (USDA CSFIl 1994—1996)
and the 1998 Supplemental Children’s Survey (USDA CSFII 1988) (USDA, 2000).

Estimates for the daily intake of olestra represent projected averages over 2 days (Day 1 and
Day 2) of USDA CSFII (1994-1996, 1998) data (USDA, 2000). Individual consumption data
were collated by computer and the resulting distributions were analyzed statistically. All-person
intake refers to the intake of olestra averaged over all individuals surveyed, regardless of
whether they consumed food products formulated with olestra, hence the “all-person”
designation. All-user (or users-only) intake refers to the intake of olestra by individuals
consuming food products formulated with olestra, hence the “all-user” (or “users-only”)
designation. Individuals were considered users if they consumed 1 or more food products
formulated with olestra on either Day 1 or Day 2 of the survey. Calculations for the mean and
90™ percentile all-person and all-user intakes, and percent consuming were performed for
various age and population groups.

The estimated intakes of olestra on a per day basis for permitted and proposed uses are
summarized in Table 1. In summary, on an all-user basis, the estimated mean and oo
percentile intakes of olestra from the consumption of all permitted and proposed food-uses
combined by the total U.S. population were estimated to be 4.6 g/person/day and 10.6 g/person/
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day, respectively. These intake estimates are greater than the estimated all-user mean and
90™ percentile intakes of olestra by the total population resulting from the consumption of
permitted uses, of 3.1 g/person/day and 7.7 g/person/day, respectively.

On an individual population basis, the greatest absolute mean all-user intake of olestra from
permitted and proposed uses occurred in male teenagers (6.2 g/person/day); the greatest

90™ percentile all-user intake of olestra occurred in male adults, aged 31 to 50 years

(13.7 g/person/day). These intakes are still well within the range of olestra levels administered
in the various human experimental studies.

Table 1 Summary of the Estimated Daily Intake of Olestra from Permitted and
Proposed Food-Uses in the U.S. by Population Group (1994-1996, 1998
USDA CSFIl Data)*
Age Group Sex % Total All-Person All-Users
Users | Number of Consumption Consumption
Users Mean 90" Mean 90™
(9) Percentile (9) Percentile
(9) (9)

Infants (0 to 6 Months) | Male and 14.2 138 0.1 0.3 1.0 21
female

Infants (7 to 12 Male and 28.6 107 0.2 0.6 0.7 1.6

Months) female

Toddlers (1 to 3 Years) | Male and 89.2 3,436 2.2 5.2 25 5.7
female

Children (4 to 8 Years) | Male and 93.2 3,508 3.6 8.2 3.9 8.5
female

Children (9 to 13 Male and 92.1 1,055 4.4 9.5 4.7 10.0

Years) female

Teenagers (14 to 18 Female 85.7 378 3.7 8.9 4.3 9.6

Years)

Teenagers (14 to 18 Male 89.4 397 5.6 13.0 6.2 134

Years)

Adults (19 to 30 Years) | Female 83.5 685 3.4 8.9 41 10.0

Adults (19 to 30 Years) | Male 83.9 706 4.4 10.8 5.3 12.2

Adults (31 to 50 Years) | Female 89.5 1,471 4.0 9.7 4.4 10.4

Adults (31 to 50 Years) | Male 89.2 1,496 5.1 12.8 5.7 13.7

Adults (51 to 70 Years) | Female 90.2 1,385 3.7 9.1 41 9.3

Adults (51 to 70 Years) | Male 90.4 1,445 4.7 11.0 5.2 11.6

Adults (71 and Up) Female 90.6 561 3.6 8.4 3.9 8.8

Adults (71 and Up) Male 91.2 612 4.6 11.2 5.0 11.3

Total Population Male and 85.2 17,380 4.1 10.1 4.6 10.6
female

*Intake model refined to only include pre-packaged RTE and/or RTH olestra-containing products purchased at retail
outlets or vending machines.
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Consumption data and information pertaining to the individual identified food-uses were used to
estimate the all-person and all-user intakes of olestra for specific demographic groups and for
the total U.S. population. This type of intake methodology is generally considered to be “worst
case” as a result of several conservative assumptions made in the consumption estimates
including:

o Short-term surveys, such as the typical 2- or 3-day dietary surveys, overestimate
consumption of food products that are consumed relatively infrequently (Anderson, 1988;
Lambe and Kearney, 1999);

e The assumption that all food products within a food category will contain the ingredient at the
maximum specified level of use;

e The assumption that all foods in a food category are pre-packaged, even if there was
uncertainty that the food was pre-packaged; and

¢ Where limited data on fat-modified foods were available, regular fat food codes were used in
intake estimates, thereby inflating the percentage of the U.S. population who may be users of
olestra. Also, amongst population groups that do not typically consume large quantities of fat
modified or reduced fat foods, such as infants or young children, the use of regular fat foods
as surrogates in the model may greatly over-estimate olestra intakes.

OVERVIEW OF TOXICOLOGY AND NUTRITION

Since olestra was last reviewed in 2007, no significant new data pertaining to the toxicology or
other nutritional considerations were identified, and the specifications and other chemistry and
manufacturing information for olestra are unchanged. The toxicology and nutritional data
evaluated in the original GRAS determination were reassessed to determine if the increase in
intakes from the proposed new uses would be supported. The Panel determined that the
increase in intakes from the proposed new food uses was still well within the dose ranges
determined to be without adverse effects in toxicology and clinical studies. In particular, the
90™ percentile all-user intakes of olestra estimated for all population groups (see Table 1) are
lower than the maximum intake of 17 g/day employed in the Broekmans et al. (2003) 12-month
randomized, double-blind, placebo-controlled parallel study, which was not associated with any
adverse health or visual effects. The resultant intakes from the addition of the proposed new
uses of olestra also are well below oral doses of olestra evaluated in short-term studies (up to
40 g/day), which were not associated with Gl effects. Moreover, as olestra is not absorbed from
the gastrointestinal tract, there is no greater systemic exposure resulting from the proposed new
uses. The lack of systemic exposure, and hence systemic toxicity, with olestra has been
demonstrated in standard toxicology studies including carcinogenicity, and reproductive and
developmental toxicity studies (the above nutrition and toxicology studies were discussed in
great detail in the original GRAS evaluation and are not repeated here).
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CAROTENOIDS EVALUATION

The scientific literature has been critically reviewed to determine the roles of carotenoids in the
maintenance of health and prevention of disease, and to determine whether olestra-associated
reductions in serum carotenoid levels might be associated with adverse health effects.

B-Carotene, Lycopene, B-Cryptoxanthin, and a-Carotene
Overview

There is strong agreement amongst human intervention studies that consumption of olestra
results in reductions, from baseline, in serum carotenoid levels. Despite reductions in serum
levels of B-carotene, lycopene, B-cryptoxanthin, and a-carotene, no apparent ill health effects
have been reported in any of the studies. In the longest intervention trial, which was 1 year in
duration and included 380 subjects, the consumption of up to 17 g/day olestra+sucrose
polyesters (SPE) was not associated with adverse effects on markers of oxidative stress,
cardiovascular health, immune status, macular pigment optical density (MPOD), or eye health,
despite reductions, from baseline, in serum carotenoid levels of 13 to 33% (Broekmans et al.,
2003). Despite these findings, the Panel considered that reductions in carotenoid levels
chronically over one’s lifetime may be associated with adverse health effects that would not be
captured in a 1-year study. Thus, additional information on the physiological roles of
carotenoids was reviewed by the Panel. This additional information included position
statements of scientific and regulatory organizations (9 in total), and relevant scientific studies
published in or subsequent to 2003. Approximately 75 studies were identified of which several
looked at associations with more than one carotenoid.

There is strong consensus amongst regulatory and scientific organizations that a diet rich in
fruits and vegetables may be beneficial in reducing the risk of cardiovascular disease and
cancer; nevertheless, regulatory and scientific organizations cautioned against the use of
supplemental forms of carotenoids, stating that it is not possible to discern whether the
observed beneficial effects are due to carotenoids, other nutrients in fruits and vegetables,
lifestyle factors associated with consumption of fruits and vegetables, a combination of these, or
other factors altogether (WHO/IARC, 1998; IOM, 2000; Kushi et al., 2006; WCRF/AICR, 2007).
There is no consensus from human observational studies that carotenoids are associated with
reduced risk of cancer or cardiovascular disease. The limited number of studies reporting
significant inverse associations between dietary intakes or circulating levels of 3-carotene,
lycopene, B-cryptoxanthin, or a-carotene and risk of cardiovascular disease (CVD) or cancer
were case-control studies. Due to the retrospective nature of case-control studies, they are
subject to recall bias and reported associations are generally biased away from the null.

Observational studies are associated with several limitations, and are generally not sufficient for
demonstrating causality, particularly when the subject of the claimed effect is a specific nutrient
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or food constituent as opposed to a category of foods or a food group. No intervention trials
assessing the effects of either a-carotene or B-cryptoxanthin on cancer risk were identified. A
limited number of carotenoid supplementation trials in humans were identified in which the
effects of B-carotene or lycopene on risk of CVD or cancer were assessed.

3-Carotene and Cancer Risk

Five publications were identified (1 review, 1 meta-analysis, 1 primary intervention trial, and

2 follow-up studies to primary intervention trials) in which the effects of -carotene
supplementation on the risk of cancer were assessed. Based on the results from 4 intervention
trials, in which B-carotene was provided at doses of 20 to 50 mg daily or on alternate days for up
to 12.9 years, Dagnelie et al. (2004) concluded that prostate cancer risk is unaffected by
B-carotene supplementation. The authors went on to note that 3-carotene supplementation may
reduce prostate cancer risk in men with low baseline 3-carotene levels and increase risk in men
with high baseline 3-carotene levels. In a meta-analysis of 5 intervention trials, 3-carotene
supplementation (15 to 50 mg daily or every other day for 1 to 12 years), had no effect on risks
of esophageal, gastric, colorectal, or pancreatic cancers or mortality (Bjelakovic et al., 2004). In
a placebo-controlled intervention study [the Alpha-Tocopherol, Beta-Carotene Cancer
Prevention (ATBC) Study], supplementation with 20 mg/day B-carotene for 5 to 8 years had no
effect on risk of cancers of the oral cavity, pharynx, esophagus, or larynx (Wright et al., 2007).
In a follow-up to the ATBC Study, no significant increases or reductions in the incidences of
lung, prostate, urothelial, stomach, kidney, or pancreatic cancers were observed at any time
during the 6-year follow-up period; however, risk of colorectal cancer was significantly increased
for subjects in the B-carotene group during the period covering years 4 through 6 of follow-up
but not during the period covering years 1 through 3 of follow-up (Virtamo et al., 2003). In a
follow-up to the Beta-carotene and Retinol Efficacy Trial (CARET), the risk of lung cancer was
significantly increased in smokers and former asbestos workers supplementing with
beta-carotene (Goodman et al., 2004).

Thus, data from recently published human intervention studies, as well as position statements
from authoritative bodies, including the U.S. Food and Drug Administration (FDA), World Health
Organization, American Institute for Cancer Research, and American Cancer Society do not
support a role for B-carotene supplementation in attenuating cancer risk.

B-Carotene and CVD Risk

Three publications were identified (1 review, 1 meta-analysis, and 1 secondary intervention trial)
in which the effects of B-carotene supplementation on the risk of CVD were assessed.
Voutilainen et al. (2006) conducted a review of 7 human intervention trials (5 primary prevention
trials and 2 secondary prevention trials), in which subjects were supplemented daily with 20 to
50 mg B-carotene for 4 to 12 years. In 3 of the 5 primary prevention trials, subjects
supplemented with B-carotene had an increased incidence of ischemic heart disease, stroke
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mortality, first major coronary event, or CVD mortality. Of the 2 secondary prevention trials,
B-carotene supplementation was associated with a significant increase in the risk of a fatal
coronary event in 1 study. In none of the studies reviewed was 3-carotene supplementation
associated with a reduction in CVD risk. In a meta-analysis of 8 B-carotene supplementation
trials (Vivekananthan et al., 2003), in which subjects consumed 15 to 50 mg/day B-carotene for
2.1 to 12.0 years, risk of death from CVD was slightly increased with B-carotene
supplementation (OR=1.1; Cl, 1.03-1.17; P=0.003). In a secondary prevention ftrial,
supplementation of female health professionals with 50 mg B-carotene on alternate days for a
mean duration of 9.4 years had no effect on CVD risk (Cook et al., 2007).

Data from recently published human intervention trials do not support a role for 3-carotene in
reducing risk of CVD; in contrast, in some studies, there is a suggestion that 3-carotene
supplementation may increase risk of CVD. Thus, consistent with the position statements of
scientific and regulatory organizations, B-carotene supplementation is not associated with a
reduced risk of CVD.

Lycopene and Cancer Risk

In the one intervention study identified investigating the effect of lycopene supplementation on
prostate-specific antigen (PSA) serum levels, 77 men with elevated prostate cancer risk (i.e.,
subjects had high-grade prostatic intraepithelial neoplasia, atypical foci, or repeated non-
cancerous biopsies) were randomized to receive, for 4 months, a multivitamin alone or in
combination with 30 mg/day lycopene (Bunker et al., 2007). After 1 month of treatment, serum
PSA levels declined from baseline in both groups (lycopene+multivitamin, 10% decline, not
significant; multivitamin alone, 13% decline, P<0.001). After 4 months of treatment, serum PSA
levels returned to baseline in both groups. Thus, supplementation with lycopene had no effect
on serum PSA levels in males with high prostate cancer risk.

Conclusions

Consistent with the position statements of several regulatory and scientific organizations,
human data published in or subsequent to 2003 do not support roles for B-carotene, lycopene,
B-cryptoxanthin, and a-carotene in mitigating the risk of CVD or cancer. Thus, olestra-
associated reductions in circulating levels of these carotenoids are not expected to be
associated with adverse health effects.

Lutein and Zeaxanthin

It has been demonstrated in non-human primates that the long-term feeding of an xanthophyll-
free semi-purified diet results in undetectable levels of xanthophylls in plasma, a loss in yellow
pigmentation of the macula, and the development of drusen in the retina, which is an early sign
of age-related macular degeneration in humans (Malinow et al., 1980); although, no gross visual
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disturbances were associated with this long-term diet. Similar observations have been reported
in humans on long-term total parenteral nutrition (TPN) (Vinton et al., 1990; Porter et al., 2005),
though associated vitamin deficiencies and co-morbidities preclude attribution of these effects to
any single nutrient. Lutein and zeaxanthin, collectively referred to as macular pigments, have
been hypothesized to play important roles in the maintenance of eye function and in reducing
the risks of age-related cataract formation and macular degeneration, based on the following 3
observations:

1. Lutein and zeaxanthin are present in the lens and unlike other carotenoids, are
selectively concentrated in the macula of the eye;

2. Lutein and zeaxanthin have an absorbance spectrum which permits filtration of
phototoxic blue light; and

3. Lutein and zeaxanthin have antioxidant activity and thus might protect visual tissue from
free radical damage and lipid oxidation of the polyunsaturated-rich environment.

Human observational and intervention studies determined to have high methodological quality,
as assessed using a quality appraisal tool*, were critically reviewed to determine whether there
are scientific data to support the proposed role of lutein/zeaxanthin in supporting eye health.
Three primary endpoints were evaluated separately, including age-related cataract,
ARM/ARMD, and outcomes related to visual performance.

Age-Related Cataract and Macular Degeneration (ARMD)

Human observational and intervention studies in which risk of cataract/ARMD was assessed as
a function of lutein/zeaxanthin status were critically reviewed. A study was considered to
support a significant reduction in risk of cataract/ARMD with increased status of lutein and/or
zeaxanthin if significant inverse associations were reported for at least 1 outcome measure in at
least 1 subgroup of the population studied. The study was considered to support a significant
reduction in risk of cataract/ARMD with increased status of lutein and/or zeaxanthin if it reported
a significant inverse trend, significantly lower levels in cases versus controls, or a significant
reduction in risk in 1 category of lutein and/or zeaxanthin status versus the lowest category of
lutein and/or zeaxanthin status.

* The quality appraisal tool was developed prior to the review of the study findings, and included criteria relevant to

study design and control of potential confounding variables. Two raters independently evaluated the quality of each
study. Studies were assigned a quality score based on the number of items accounted for. The critical review was
based only on studies with high methodological quality, defined as a score of 260%.
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Age-Related Cataract

Of the 9 studies assessing the relationship between dietary intakes of lutein+zeaxanthin and
risk of cataract, 7 (77.8%) reported a significant reduction in risk of cataract with increased
intake of lutein+zeaxanthin (Brown et al., 1999; Chasan-Taber et al., 1999; Lyle et al., 1999b;
Jacques et al., 2001; Vu et al., 2006; Christen et al., 2008; Moeller et al., 2008) and 2 (22.2%)
reported no significant associations between dietary intakes of lutein+zeaxanthin and risk of
cataract (Valero et al., 2002; Jacques et al., 2005). Of the 6 studies assessing the relationship
between circulating levels of lutein and/or zeaxanthin and risk of cataract, 4 (66.7%) reported a
significant reduction in risk of cataract with increased circulating levels of lutein and/or
zeaxanthin (Gale et al., 2001; Delcourt et al., 2006; Dherani et al., 2008; Moeller et al., 2008)
and 2 (33.3%) reported no significant associations between circulating levels of lutein and/or
zeaxanthin and risk of cataract (Mares-Perlman et al., 1995; Lyle et al., 1999a).

Data from human observational studies corroborate a role for lutein and zeaxanthin in reducing
the risk of cataract formation. Several causality criteria, including consistency, explanation of
opposing/neutral evidence, dose-response, and temporality were satisfied by the available data;
however, effect of dechallenge and alternate explanations (i.e., that reductions are due
specifically to lutein and zeaxanthin and not to some other nutrient or non-nutrient covariates)
could not be established because all of the studies identified were observational. Moreover,
although lutein and zeaxanthin are present in the lens, they are not concentrated in the lens as
they are in the macula, and so the biological plausibility for an effect of lutein+zeaxanthin in
reducing the risk of cataract is weaker. It is noteworthy that in all studies reporting a decreased
risk of cataract with increased intakes of lutein+zeaxanthin, relationships were always
attenuated and no longer significant when other nutritional covariates (such as vitamin C,
vitamin E, and (B-carotene) were examined simultaneously with lutein+zeaxanthin. These
observations suggest that lutein+zeaxanthin are correlated with other nutritional variables that
may mitigate risk of cataract, either independently of lutein and zeaxanthin or in association with
lutein and zeaxanthin.

Given that the totality of evidence on lutein and zeaxanthin status and risk of cataract is from
observational studies, there is some suggestion in the literature that lutein and zeaxanthin may
reduce the risk of cataract. However, the totality of evidence would not meet the FDA standard
of significant scientific agreement (SSA) (http://www.cfsan.fda.gov/~dms/hcimgui6.html - U.S.
FDA, 2009). To meet the SSA standard, the level of agreement amongst qualified scientific
experts regarding the validity of the claim must be high, and new and emerging science must be
regarded as highly unlikely to cause a reversal in the claimed effect. Because the totality of
evidence for lutein and zeaxanthin and cataract risk is from observational studies, the SSA
standard cannot be satisfied; rather, the current evidence is considered exploratory and
preliminary. Nevertheless, to be conservative, the suggested role that lutein and zeaxanthin
may play in reducing the risk of cataract was considered in the safety assessment of olestra.
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ARM, ARMD

Of the 10 observational studies assessing risk of ARM/ARMD as a function of dietary intakes of
lutein+zeaxanthin, 5 (50.0%) reported a significant reduction in risk of ARM/ARMD with
increased intake of lutein+zeaxanthin (Seddon et al., 1994; Mares-Periman et al., 2001; Moeller
et al., 2006; SanGiovanni et al., 2007; Tan et al., 2008), while 5 (50.0%) reported no significant
associations between dietary intakes of lutein+zeaxanthin and risk of ARM/ARMD (Mares-
Perlman et al., 1996; VandenLangenberg et al., 1998; Cho et al., 2004; van Leeuwen et al.,
2005; Morris et al., 2007). Of the 8 observational studies assessing the relationship between
circulating levels of lutein and/or zeaxanthin and risk of ARM/ARMD, 2 (25.0%) reported a
significant reduction in risk of ARM/ARMD with increased circulating levels of lutein and/or
zeaxanthin (Gale et al., 2003; Delcourt et al., 2006) and 6 (75.0%) reported no significant
associations between circulating levels of lutein and/or zeaxanthin and risk of ARM/ARMD
(Mares-Perlman et al., 1995; Mares-Perlman et al., 2001; Simonelli et al., 2002; Cardinault et
al., 2005; Dasch et al., 2005; Moeller et al., 2006).

Evidence from human observational studies is equivocal regarding the relationship between
lutein and/or zeaxanthin (as assessed via dietary intakes, circulating levels, or MPOD) and risk
of ARM/ARMD. Although there exists a biologically plausible mechanism for the potential roles
of lutein and zeaxanthin in reducing ARMD risk, several other causality criteria could not be
established, including consistency, temporality, dose-response, effect of dechallenge and
alternate explanations.

Future intervention trials in patients with ARM/ARMD will likely be required, from an ethical
perspective, to administer the Age-Related Eye Disease Study | (AREDS I) formula (B-carotene,
vitamin C, vitamin E, zinc, copper) to all patients, as this formula has been demonstrated to
significantly reduce the progression of ARM and the rate of visual acuity loss. Additional
nutrients of interest will have to be added to the AREDS formulation as add-ons. In the AREDS
Il trial, one of the treatment arms will receive lutein/zeaxanthin (10 mg/2 mg) in addition to the
original AREDS formulation. Fundoscopic examinations in patients receiving long-term TPN
suggest that these patients have macular changes that are consistent with early ARM; thus, well
controlled intervention studies in these patients may be useful in understanding the roles of
lutein and zeaxanthin in reducing the risk of ARMD.

With some observational studies supporting a reduction in risk of ARM/ARMD with increased
status of lutein and/or zeaxanthin and other studies failing to demonstrate such an association,
a definitive relationship between increased status of lutein and/or zeaxanthin and reduced risk
of ARM/ARMD could not be established; nonetheless, the selective uptake of lutein and
zeaxanthin in the macula to the exclusion of the other carotenoids, as well as the biological
plausibility, warranted that potential protective effects be considered in the current safety
assessment of olestra.
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Visual Performance

The majority of human experimental studies assessing the role of lutein and zeaxanthin in visual
performance were found to be of low methodological quality (i.e., these were exploratory in
nature and of limited size, analogous to “pilot” studies). One human experimental study [the
Veterans Lutein Antioxidant Supplementation Trial (LAST); Richer et al., 2004] was determined
to have acceptable methodological quality. In this study, subjects were randomized to receive
either 10 mg/day lutein or a maltodextrin placebo for 12 months (an additional group was
administered 10 mg/day lutein plus an antioxidant formula, but the discussion of results is
restricted to the former 2 groups). Several endpoints were measured, both at baseline and at
the completion of the 12-month intervention, including MPOD, visual performance (near visual
acuity, distance visual acuity, contrast sensitivity, glare recovery), retinopathy [Age-Related Eye
Disease Study (AREDS) staging], lens opacification, and visual quality of life.

Mean (average of right and left eyes) MPOD increased by 36% in the lutein group, but
decreased in the placebo group (P<0.05 between groups). Near visual acuity in the left eye, but
not in the right eye, and averaged over both eyes increased a mean of 5.4 Snellen equivalent
letters (about 1 line of visual acuity) in the lutein group (95% CI, 2.5 to 8.2) but decreased by 0.2
Snellen equivalent letters in the placebo group (95% CI, -3.0 to 2.7). Near visual acuity over
time was significantly different between the lutein and placebo groups for the left eye (P=0.01)
but not for the right eye. None of the other endpoints assessed were significantly different
between the lutein and placebo groups.

While preliminary results from this human intervention trial suggest that supplementation with
lutein may improve near visual acuity, the study was associated with several deficiencies which
limit interpretation of study findings.

1. Approximately half of the subjects in each group were taking supplemental vitamins and
minerals. As demonstrated in the AREDS I, which was a National Eye Institute-
sponsored randomized controlled trial of nutritional factors that may impact the
development and progression of ARMD and cataract (approximate follow-up, 6.3 years),
the progression of age-related maculopathy and the rate of visual acuity loss can be
reduced by supplementing with -carotene, vitamin C, vitamin E, zinc, and copper, and
so use of supplemental forms of vitamins and minerals may confound study results.

2. Subijects in the placebo and lutein groups were not comparable at baseline with respect
to severity of retinopathy in the left eye. Compared to the lutein group, a significantly
higher proportion of subjects in the placebo group had advanced (AREDS Stage V)
disease in the left eye (41.7% vs. 9.1%; P=0.0002). The only statistically significant
difference between the lutein and placebo groups was an improvement in near visual
acuity in the lutein group in the left eye; however, given that the 2 subject groups were
not comparable with respect to disease severity in the left eye, the validity of the
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comparison is questionable. For the right eye, the proportion of subjects with AREDS
Stage IV was similar in the lutein and placebo groups (31.8% vs. 32.0%), and there were
no significant between-group differences in near visual acuity in the right eye, indicating
a probable effect of the severity of the disease at study initiation on the final outcome.

In addition to these study limitations, several causality criteria, including consistency, dose-
response, and effect of dechallenge could not be demonstrated due to insufficient scientific
evidence. As well, the physiological relevance of the reported improvements in near visual
acuity to quality of life measures are unclear, given that subjects in the lutein group did not
report significant improvements relative to the placebo group in parameters such as night
driving or in AREDS staging.

The Effects of Olestra on Lutein and Zeaxanthin Status: Safety Assessment

While the data on lutein and zeaxanthin fall short of the standard of significant scientific
agreement required for authorized health claims in the U.S., limited and preliminary data
indicate that lutein and zeaxanthin may be important in reducing the risk of cataract and in the
maintenance of normal visual performance. Although the totality of evidence is not supportive
of a role for lutein and zeaxanthin in reducing the risk of ARM/ARMD, biological plausibility for
the claimed effect is strong (i.e., lutein and zeaxanthin are concentrated in the macula to the
exclusion of the other carotenoids, and are proposed to filter phototoxic blue light and to have
antioxidant activity).

Olestra, as intended for use in a variety of food categories, is not expected to result in clinically
meaningful reductions in lutein and zeaxanthin status. This is based on the following
observations:

1. Because lutein and zeaxanthin are hydroxylated carotenoids (referred to as
xanthophylls), circulating levels of lutein and zeaxanthin are only modestly affected by
olestra compared with unhydroxylated carotenoids such as a-carotene, B-carotene, and
lycopene (referred to as carotenes) which are much more lipophilic.

2. Serum levels of lutein and zeaxanthin are highly variable depending on the other
components of the diet. For example, certain fibers may result in reductions in the
absorption of xanthophylls, with a subsequent decrease in serum levels, while meals
rich in vegetables or eggs would be expected to increase serum levels. Thus, serum
levels of xanthophylls following consumption of foods containing olestra (at estimated
olestra intakes from the permitted and proposed new uses, which represent up to 10%
of the total daily fat intake based on the 90" percentile all-user total population) would
be expected to be within the background variability of serum lutein and zeaxanthin
associated with variations in the diet. The long-term (i.e., 1 year) consumption of up to
17 g/day olestra+SPE, which was found not to affect lutein and zeaxanthin status in the
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macula, is supportive of absorbed lutein and zeaxanthin still being sufficient at this level
of intake (Broekmans et al., 2003).

3. Macular pigment has a very low turnover.
4. Consumption of lutein and zeaxanthin is expected to increase in the U.S.

5. Intake estimates for olestra from permitted and proposed uses combined are
exaggerated.

Each of these observations is discussed in detail in the following sections.

1) Effects of Olestra on Circulating Levels of Lutein and Zeaxanthin

Several studies have been conducted to study the effects of olestra or other SPEs on serum
carotenoid levels. Cumulatively, these studies suggest that:

i) Of the carotenoids studied, serum levels of lutein and zeaxanthin are generally least
affected by olestra/other SPEs (Figure 1); and

ii) Effects of olestra/other SPEs on serum levels of lutein and zeaxanthin are dose-
dependent (Figure 2).

Because lutein and zeaxanthin are hydroxylated carotenoids, they are less lipophilic than the
unhydroxylated carotenes. Specifically, lutein and zeaxanthin are 630 and 398 times,
respectively, less lipophilic than the carotenes and lycopene (Cooper et al., 1997). In Figure 1,
the percentage change from baseline in serum levels of lutein+zeaxanthin, 3-carotene, and
lycopene in studies assessing the effects of olestra/other SPEs on serum carotenoid levels are
depicted. As can be observed from this figure, serum levels of lutein and zeaxanthin are
generally least affected by olestra/other SPEs.

Olestra-induced reductions in serum levels of lutein and zeaxanthin are dose-dependent and
predictable based on human studies, in some of which olestra was fed with meals in such a way
as to maximize co-consumption with these phytochemicals (Figure 2). Using the equation of the
line depicted in Figure 2 (slope = -1.151; y intercept = -2.048), the percent decrease in serum
levels of lutein+zeaxanthin at the total population mean (4.6 g/day) and 90™ percentile

(10.6 g/day) estimated intakes of olestra from permitted and proposed uses combined (amongst
users only) are estimated to be -7.3% and -14.2%, respectively. These reductions in serum
levels of lutein and zeaxanthin are not considered to be biologically significant, given that similar
reductions have been observed with other food ingredients, macular pigment has a very low
turnover, intakes of lutein and zeaxanthin are expected to increase in the U.S., and estimated
intakes of olestra from permitted and proposed uses, combined, are exaggerated.
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Figure 1 Changes from Baseline in Serum Levels of Lutein and Zeaxanthin Relative
to B-Carotene and Lycopene

Data points are based on the highest intakes of olestra in each study. Results from Schlagheck et al. (1997a,b) at an
olestra intake of 32 g/day were averaged; likewise, results from the highest intake levels in the OPMSS (Thornquist et
al., 2000; Neuhouser et al., 2006) were averaged. Lutein and zeaxanthin serum levels were reported separately in
Weststrate and van het Hof (1995), Broekmans et al. (2003), and Thornquist et al. (2000), but were combined in the
figure above. Where baseline levels were not reported, control levels were used as reference values.

Abbreviations: L+Z, lutein+zeaxanthin; OPMSS, Olestra Post-Marketing Surveillance Study.
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Figure 2 Change from Baseline in Serum Level of Lutein and Zeaxanthin as a
Function of Olestra/SPE Intake

Results from the clinic cross-section and cohort of the OPMSS at the sentinel site were averaged (Thornquist et al.,
2000). Results observed in adults and adolescents from the other 3 sites involved in the OPMSS were averaged
(Neuhouser et al., 2006). The slope and y-intercept of the line are -1.151 and -2.048, respectively.

In the study by Schlagheck et al. (1997b), serum levels of lutein+zeaxanthin were very high at baseline in all groups
(i.e., 0.76 — 1.06 uyM). Typical serum levels of lutein and zeaxanthin are approximately 0.30 uM. It is unclear why
these levels are so high, and why, in the control group, serum levels of lutein+zeaxanthin doubled by the end of the
8-week study. Neither of these issues was apparent in the Schlagheck et al. (1997a) study.

Abbreviations: OPMSS, Olestra Post-Marketing Surveillance Study

2) Effect of Olestra on Circulating Levels of Lutein and Zeaxanthin are within Range
of Background Variability Observed with Dietary Fiber and Stanol/Sterols

It has been estimated that olestra intakes at the mean (i.e., 4.6 g/day) and 90™ percentile (i.e.,
10.6 g/day) will result in reductions, from baseline, in serum levels of lutein and zeaxanthin of

-7.3% and -14.2%, respectively. However, levels of lutein and zeaxanthin in serum that would
result from the co-consumption of olestra containing food products is still expected to be within
the normal variability of serum levels following co-consumption of xanthophyll containing foods
with other dietary components.

For example, similar reductions in serum levels of lutein and zeaxanthin have been observed

with certain fibers. Fibers naturally present in fruits and vegetables have been reported to
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reduce the bioavailability of carotenoids. To test this hypothesis, the effects of various fibers on
carotenoid bioavailability were assessed in 6 healthy young females (Riedl et al., 1999). The
subjects were administered an antioxidant mixture (consisting of B-carotene, lycopene, lutein,
canthaxanthin, and a-tocopherol) together with a standard meal containing no added fiber or
pectin, guar (from the group of gums), alginate (from the group of mucialges), cellulose, or
wheat bran (0.15 g/kg body weight). Plasma lutein area under the curve concentrations
(AUC,4n) were reduced by all tested fibers by 40 to 74% (P<0.05). Thus, when consumed in
reasonable amounts [i.e., 7.8 to 10.4 g/meal, generally representing about one-third of the
dietary reference intakes (DRIs) for dietary fibers (30 g/day)], dietary fiber interferes with the
absorption of carotenoids to a greater extent as that observed with the consumption of olestra.
The authors concluded that the fiber content of fruits and vegetables likely limits carotenoid
bioavailability from these foods. Similarly, Plat and Mensink (2001) demonstrated that the
consumption of margarines and shortenings containing 3.8 g vegetable oil-based plant stanols
or 4.0 g wood-based stanols for 8 weeks resulted in reductions in oxygenated carotenoids (i.e.,
sum of lutein+zeaxanthin+B-cryptoxanthin) of -13.2% and -17.4%, respectively. In another
study, consumption of approximately 1.5 g/day plant sterols for 26 weeks in subjects with
familial hypercholesterolemia resulted in a 7.3% reduction in serum levels of lutein (Amundsen
et al., 2004). The recommended intake of stanols for cholesterol-lowering is 2.0 to 2.5 g/day
[http://www.proactivscience.com/index.cfm/page/31 — (Becel, 2008)].

3) Macular Pigment Has a Very Low Turnover

The effects of olestra or other SPEs on lutein and zeaxanthin status in the macula have been
investigated in 2 studies. In an observational study at the sentinel site of the Olestra Post-
Marketing Surveillance Study, MPOD was measured cross-sectionally during a single clinic visit
in 280 subjects (81 of whom reported consuming olestra) (Cooper et al., 2000). There were no
significant differences noted between olestra consumers and non-consumers in MPOD. Olestra
mean, median, and 90" percentile intakes amongst consumers were 1.09, 0.34, and 2.43 g/day,
respectively (Cooper et al., 2000). At the time of this study, olestra had been on the market for
approximately 1 year.

In a 1-year human intervention study, the consumption of up to 17 g/day olestra+SPE [in the
form of chips (7 g/day olestra) and a margarine-like spread (10 g/day SPE)], did not result in
reductions in MPOD, despite reductions in serum levels of lutein+zeaxanthin. Median changes
in MPOD in all groups changed in a positive direction (Broekmans et al., 2003). In this study, it
was estimated that approximately 20 to 25% of participants used the spread on bread or on
their vegetables (indicating potential consumption with main meals). The highest amount of
olestra+SPE (i.e., 17 g/day) administered in this study is 6.4 g (or 37.6%) greater than the
estimated users-only 90" percentile intake of olestra (i.e., 10.6 g/day) from current and
proposed uses, combined.
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Although serum levels of lutein and zeaxanthin are predicted to be reduced by 7.3% and 14.2%,
respectively, at the mean and 90" percentile intakes of olestra from all permitted and proposed
uses, combined, these predicted reductions are not expected to result in changes in MPOD.
This fact is supported by the cross-sectional and human intervention studies already discussed,
as well as by the finding that macular pigment has a very low turnover, with levels remaining
stable for up to 6 months following the end of lutein and zeaxanthin supplementation, despite
reductions in serum levels of lutein and zeaxanthin (Hammond et al., 1997; Johnson et al.,
2000; Trieschmann et al., 2007). Thus, it appears that lutein and zeaxanthin concentrations in
the macula are highly conserved.

4) Lutein and Zeaxanthin Intakes in the U.S. Diet are Expected to Increase

Although consumption data for lutein and zeaxanthin are limited, it is estimated that the average
dietary intake of these xanthophylls from food sources ranges from 2 to 4 mg/person/day (U.S.
FDA, 2004). However, intakes of lutein and zeaxanthin are likely to increase in the U.S., given
the increasing public perception of the potential roles of these carotenoids in the maintenance of
healthy visual function. In anticipation of consumer demand, three GRAS notices have been
filed with the FDA for addition to foods of crystalline lutein and zeaxanthin (U.S. FDA, 2004);
lutein and zeaxanthin esters (U.S. FDA, 2003) and suspended lutein (U.S. FDA, 2007). The
FDA had no questions on the notifications allowing for foods fortified with these carotenoids to
be made available to the U.S. consumer. (Note: The third notice for suspended lutein was filed
regarding the GRAS status of lutein for use in infant formula. However, there is no intention to
add olestra to formula or other foods intended specifically for infants and toddlers.)

The FDA responded to the notices with letters of no objection. For the first two notifications, the
intended uses of lutein and zeaxanthin included a number of food categories, including baked
goods and baking mixes, soy milk, beverages and beverage bases, breakfast cereals, chewing
gum, dairy product analogs, egg products and egg substitutes, fats and oils, frozen dairy
desserts and mixes, gravies and sauces, hard candy, fruit snacks, infant and toddler foods, soft
candy, soups and soup mixes, milk products, and processed fruit and fruit juices. Intakes of
lutein and zeaxanthin were estimated to range from approximately 0.3 to 3.0 mg/reference
amount customarily consumed. In one notice, estimated intakes of lutein+zeaxanthin from the
intended uses were 7.7 mg/person/day at the mean and 14.2 mg/person/day at the 90™
percentile (U.S. FDA, 2004). These estimated intakes, which do not account for use of
supplemental forms of lutein and zeaxanthin, are approximately 3.9 to 7.1-fold greater than
background intakes of lutein and zeaxanthin from plant sources.

Several lutein and zeaxanthin supplementation trials have been identified in the literature, and
data from these studies were used to estimate % increases from baseline in serum levels of
lutein and zeaxanthin with different intakes of these xanthophylls. A total of 7 studies and 10
data points were used in the regression analysis; the studies included healthy subjects, elderly
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subjects, as well as subjects with ARMD; in addition, the lengths of supplementation varied from
5 weeks to 6 months, and supplementation doses ranged from 2.5 to 30 mg/day.

At the total population mean and 90" percentile intakes of olestra from all permitted and
proposed uses combined, serum levels of lutein and zeaxanthin are expected to be reduced by
7.3 and 14.2%, respectively (Figure 2). In comparison, the percent increase in serum levels of
lutein and zeaxanthin at the estimated mean (7.7 mg/day) and 90™ percentile (14.2 mg/day)
intakes of lutein and zeaxanthin was determined to be 255 and 547%, respectively. These
percent increases are several-fold higher than the predicted decreases in serum levels of lutein
and zeaxanthin at the mean and 90™ percentile intakes of olestra from all permitted and
proposed uses, combined. Thus, reductions in serum levels of lutein and zeaxanthin with
intakes of olestra from the permitted and proposed uses combined are likely to be compensated
for by increases in the intakes of these carotenoids from proposed new food uses.

While this evaluation is crude in that projected lutein and zeaxanthin intakes (and corresponding
increases in serum levels of lutein and zeaxanthin) are likely over-estimates, given that intakes
are calculated by assuming that all foods in relevant food categories will contain the maximum
levels of lutein and zeaxanthin, the same is true for olestra. For these same reasons, projected
olestra intake estimates (and corresponding reductions in serum levels of lutein and zeaxanthin)
from all permitted and proposed uses combined also are exaggerated. The USDA 1994-1996
CSFIl and the 1998 Supplemental Children’s Survey were used in the derivation of both lutein
and zeaxanthin intakes and olestra intakes; thus, despite intake estimates being exaggerated,
the intake estimates are more comparable than if different intake databases were used (USDA,
2000).

5) Olestra Intake Estimates are Exaggerated

It has been estimated that intakes of olestra from permitted and proposed uses, combined, are
4.6 g/day and 10.6 g/day at the mean and 90" percentile, respectively. Associated reductions
in serum levels of lutein and zeaxanthin are -7.3% and -14.2%, respectively. Short-term
surveys, such as the typical 2- or 3-day dietary surveys, overestimate consumption of food
products that are consumed relatively infrequently (Anderson, 1988; Lambe and Kearney,
1999). Moreover, several conservative assumptions are made in the derivation of estimated
intakes, and these result in an exaggeration in the estimated intakes of olestra from permitted
and proposed food uses. These assumptions are discussed below:

¢ It was assumed that all food products within a food category contain olestra at the maximum
specified level of use;

e The proposed uses are for foods which are prepackaged. Thus, it was assumed that all
foods in a food category are pre-packaged, even if there was uncertainty that the food was
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pre-packaged (foods not pre-packaged and not produced according to GMP to ensure
vitamin restoration, would not be made with olestra); and

¢ Where limited data on fat-modified foods were available, regular fat food codes were used in
intake estimates, thereby inflating the percentage of the U.S. population who may be users of
olestra.

Prior to the market introduction of olestra, intakes of olestra were predicted by Webb et al.,
(1997) to be 3.1 and 6.9 g/day at the mean and 90" percentile, respectively. In the Olestra
Post-Marketing Surveillance Study (OPMSS), mean olestra intakes were 0.78+1.39 g/day in
adults and 0.74+1.0 g/day in adolescents (Neuhouser et al., 2006). Thus, estimated intakes of
olestra were approximately 4-fold greater than actual intakes of olestra. Olestra is associated
with dose-dependent reductions in circulating levels of lutein and zeaxanthin; since actual
olestra intakes will likely be lower than estimated olestra intakes, reductions in serum levels of
lutein and zeaxanthin also will be lower.

Conclusions Regarding Carotenoids

Olestra is being proposed for use in several food categories, and some of these foods may be
consumed as/with main meals. Co-consumption of olestra with carotenoid-rich meals results in
a reduction in circulating carotenoid levels. To ensure that reductions in circulating levels of
B-carotene, lycopene, B-cryptoxanthin, and a-carotene will not be associated with adverse
health effects, position statements and recommendations of scientific and regulatory
organizations were reviewed and data from human studies published in or subsequent to 2003
were critically evaluated. The limited numbers of studies reporting cancer risk reductions with
increased intakes/circulating levels of carotenoids were case-control studies. Case-control
studies are retrospective and subject to recall bias and findings are confounded by possible
effects of the disease itself on carotenoid status. The main conclusion of this evaluation, based
on the current scientific evidence and consistent with the recent findings of the IOM and other
authoritative bodies, is that the essentiality of B-carotene, lycopene, B-cryptoxanthin, and
a-carotene for the maintenance of human health and/or prevention of disease cannot be
corroborated by the current scientific evidence.®

Because the research area pertaining to lutein and zeaxanthin is continuously evolving, a critical
review of the literature relating to the effects/associations of lutein and zeaxanthin and risk of
cataract, ARM/ARMD, and visual performance has been conducted to determine whether
olestra-related reductions in serum levels of lutein and zeaxanthin will be associated with
adverse visual outcomes.

® The IOM identified the roles of the provitamin A carotenoids (B-carotene, B-cryptoxanthin, and a-carotene) as
sources of vitamin A; however, the DRIs for vitamin A do not require any fraction to come from the provitamin A
carotenoids.
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Data from methodologically good observational studies suggest that increased intakes of lutein
and zeaxanthin may reduce the risk of age-related cataract. Several causality criteria were
supported by the available data — with the exception of effect of dechallenge, strong biological
plausibility, and the ruling out of alternate explanations. All studies reporting significant
reductions in risk of cataract with increased intakes of lutein+zeaxanthin reported attenuations
in the relationships when other nutritional variables also associated with reduced risk of cataract
were assessed simultaneously with lutein+zeaxanthin. Moreover, although lutein and
zeaxanthin have antioxidant activity and are known to filter phototoxic blue light, they are not
particularly concentrated in the lens as they are in the macula, thereby reducing biological
plausibility.

Observational studies — including prospective cohort studies — are associated with several
limitations (see Table 2) and history has shown that while observational studies are hypothesis-
generating, often, claimed effects cannot be verified in human intervention trials. For example,
in the early 1980s, observational studies reported that risk of lung cancer was significantly
reduced in people who consumed diets rich in fruits and vegetables, and with closer
examination, B-carotene was hypothesized to be the active ingredient (Flagg et al., 1995).
Subsequent human intervention trials demonstrated that risk of lung cancer actually increased
with B-carotene supplementation in smokers or former asbestos workers (Albanes et al., 1995;
Omenn et al., 1996a,b; Goodman et al., 2004).

Thus, although observational studies support a reduction in risk of cataract with increased
intake of lutein and zeaxanthin, and although this proposed claimed effect has been considered
in the current safety review, definitive supporting data are lacking, and based on historical
experiences, caution should be exercised in inferring causality from correlations.
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Table 2 Limitations Associated with Observational Studies

Limitation Description

Measurement error Inaccuracy in measurement of biomarkers or in classification of subjects.

Participation bias Healthier people are more likely to participate in health studies, and if more subjects with

age-related eye diseases refused to participate in the study or were lost to follow-up,
associations will be biased towards the null.

Selective mortality Age-related eye diseases are associated with other chronic diseases, such as
bias cardiovascular disease. If death is more prevalent amongst subjects with age-related eye
diseases, associations will be biased towards the null.

Sampling bias Error resulting from differences in the characteristics between members of a reference
population and those selected/invited to participate in an ancillary study.

Recall bias Typically a problem in retrospective, case-control, and cross-sectional studies; occurs when
subjects with age-related eye diseases report their dietary intakes inaccurately. Recall bias
tends to bias associations away from the null.

Diet instability Subjects developing age-related eye diseases or other diseases may alter their diets, in
which case, dietary intakes/plasma levels of lutein and zeaxanthin assessed either
prospectively or retrospectively will not be reflective of chronic dietary intakes.

Confounding bias Confounders are variables that are considered risk factors for age-related eye diseases and
that are associated with lutein and zeaxanthin intakes. Insufficient control of dietary and
non-dietary confounding variables can result in inaccurate diet-disease relationships, thereby
biasing associations away from the null.

Residual Arises when a confounding variable has not been identified or when a confounding variable
confounding cannot be measured with sufficient precision.
Rare diseases In populations where risk of age-related eye diseases is low, the number of events may be

too small to discern associations, thereby biasing associations towards the null.

Publication bias Most studies reporting null effects are less likely to be published. The totality of published
evidence is biased away from the null.

Other In longitudinal studies, effects of several variables, including historical, political, and
economic events, cannot be accounted for. In addition, methodologies change over time, as
outdated measurement tools are replaced with more modern ones, making comparisons of
baseline and follow-up measures difficult.

The evidence is equivocal with respect to the relationship between the status of lutein and/or
zeaxanthin (as assessed via dietary intakes, circulating levels, or MPOD) and risk of
ARM/ARMD. In one study, subjects with a family history of ARM/ARMD were reported to have
significantly lower MPODs than subjects without a family history of ARM/ARMD (Nolan et al.,
2007). In this same study, dietary intakes and serum levels of lutein and zeaxanthin were
reported to be similar, irrespective of family history of ARM/ARMD. Thus, it appears that while
dietary intakes and plasma levels of lutein and zeaxanthin are “normal” in subjects with a family
history of ARM/ARMD, retinal uptake of lutein and zeaxanthin may be compromised. Further
research is needed to understand whether MPOD is inversely associated with risk of
ARM/ARMD, and whether MPOD can be increased in all subjects at risk for ARM/ARMD.
“Retinal non-responders” (i.e., subjects who, upon lutein+zeaxanthin supplementation,
demonstrate increases in serum levels of lutein+zeaxanthin but not in MPOD) have been
described in some supplementation trials (Hammond et al., 1996; Trieschmann et al., 2007).
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There is preliminary evidence from a single human intervention trial (the Veterans LAST; Richer
et al., 2004) that supplementation with lutein and zeaxanthin may improve near visual acuity
unilaterally (i.e., in the left eye). Interpretation of study findings is confounded by the prevalent
use, in both groups, of multivitamin and mineral supplements. In addition, compared to the
lutein group, a significantly higher proportion of subjects in the placebo group had severe
(AREDS Stage 1V)° retinopathy in the left eye at baseline (41.7% vs. 9.1%; P=0.0002). Given
that the two subject groups were not comparable at baseline with respect to severity of
retinopathy in the left eye, a comparison of improvements in visual performance across the
groups for the left eye may be invalid. For the right eye, the proportion of subjects with AREDS
Stage IV was similar in the lutein and placebo groups at baseline (31.8% vs. 32.0%), and there
were no significant between-group differences in near visual acuity in the right eye, indicating
that baseline severity of retinopathy probably influences the final outcome. Given these study
limitations, a cause and effect relationship could not be established between consumption of
lutein and zeaxanthin and improvements in visual performance. Additionally, as subjects in the
lutein group did not experience significant improvements, relative to the placebo group, in
measures of quality of life (activities of daily living, night driving, and glare recovery), the
physiological relevance of a mild improvement in near visual acuity in one eye is unclear.

Despite the inability to demonstrate that reductions in risk of cataract or ARM/ARMD and
improvements in visual performance are causally related to lutein and zeaxanthin, to be
conservative, the potential role of lutein and zeaxanthin in the maintenance of visual health was
considered in the current safety evaluation of olestra, as olestra is being proposed for use in
several food categories which may result in a reduction in the absorption of these xanthophylls.
The overall conclusion from this safety assessment is that reductions in lutein and zeaxanthin
are unlikely to be clinically meaningful. This conclusion is supported by 4 observations:

e Predicted reductions in serum levels of lutein and zeaxanthin at the mean and 90"
percentile intakes of olestra from permitted and proposed food uses combined are small
in magnitude and similar to those caused by typical intakes of fibers or plant
sterols/stanols.

o Estimated intakes of olestra, and corresponding reductions in serum levels of lutein and
zeaxanthin, are exaggerated. In deriving intake estimates, all foods in a given food
category were assumed to contain olestra, and use-levels were assumed to be the
maximum proposed. As fat-soluble vitamins are required to be added to olestra-
containing products [21 CFR 172.867(d)] (U.S. FDA, 2008a), products containing olestra
will be restricted to those that are pre-packaged and produced in GMP-compliant
facilities; nevertheless, in the derivation of intake estimates, all foods in the proposed

® The macular status of the subjects ranged from essentially no macular abnormality in either eye (ARMD Stage 1), to
advanced ARMD or lesions of ARMD with visual acuity less than 20/32 in only 1 eye (ARMD Stage 4) (AREDS,
2001).
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food categories were included, despite the inability to discern whether all were pre-
packaged. In addition, in the absence of fat modified food codes, regular-fat food codes
were used, thereby inflating the percentage of the U.S. population that consumes fat-
modified foods.

e Olestra, at the 90" percentile intake, is unlikely to have any effect on MPOD, the best
measure of lutein and zeaxanthin status in the eye. Despite reductions in serum levels
of lutein and zeaxanthin, MPOD remained stable for up to 1 year of consuming up to
17 g/day olestra+SPE (Broekmans et al., 2003), which is approximately 6.4 g higher
than the total population users-only 90™ percentile intake of olestra from permitted and
proposed uses, combined.

o Intakes of lutein and zeaxanthin are projected to increase in the U.S., and increases in
serum levels of lutein and zeaxanthin are expected to more than compensate for olestra-
related reductions in serum levels of lutein and zeaxanthin.

Based on these findings, addition of olestra at the use-levels and food categories proposed
herein are not expected to be associated with adverse visual outcomes.

SUMMARY

Olestra, meeting the specifications of the Food Chemicals Codex (FCC, 2008), is a food
additive that has been permitted for use in the United States (U.S.) in place of fats and oils in
pre-packaged, ready-to-eat, savory (i.e., salty or piquant but not sweet) snacks since 1996 (21
CFR §172.867) (U.S. FDA, 2008a). In 2004, the FDA amended the food additive regulations to
allow for the safe use of olestra as a replacement for fats and oils in pre-packaged, unpopped
popcorn kernels that are ready-to-heat [21 CFR §172.867(c)] (U.S. FDA, 2008a). In 2007,
olestra was determined to be GRAS, consistent with Section 201(s) of the Federal Food, Drug,
and Cosmetic Act, for use in pre-packaged ready-to-eat cookies (FDA notification).

The current evaluation was undertaken to determine if expanded uses of olestra to include use
in all pre-packaged ready-to-heat cookies, all other pre-packaged ready-to-eat, and ready-to-
heat baked goods, and pre-packaged ready-to-eat frostings and icings, mayonnaise, ice cream,
frozen yogurt, breakfast/granola/nutritional bars, chocolate confections, and the natural or
processed cheese portion of pre-packaged ready-to-eat or ready-to-heat prepared foods
intended for sale at retail outlets or vending machines also would be GRAS.

The data and information summarized in this dossier demonstrate that olestra, meeting
appropriate food grade specifications and manufactured in accordance with current GMP, would
be GRAS based on scientific procedures for use as a food ingredient under the expanded
conditions of intended use. This conclusion is conditional on the requirement that vitamins A, D,
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E, and K be added to the olestra-containing foods at concentrations that meet the conditions
specified in 21 CFR §172.867(d).

The determination of GRAS is supported by the following important details.

= The total population mean and 90" percentile intakes from proposed (new uses
proposed herein) and permitted uses, combined, for all-users, were estimated to be 4.6
and 10.6 g/day, respectively, compared to estimates of 3.1 and 7.7 g/day, respectively,
for permitted uses (pre-packaged, ready-to-eat savory snacks and cookies and pre-
packaged, unpopped popcorn kernels that are ready to heat). Thus, the proposed uses
increase estimated intakes modestly by 1.5 and 2.9 g/day for the mean and 90"
percentile, respectively. In comparison, total daily fat intakes at the mean and 90"
percentile, are approximately 75 and 114 g/day, respectively, for the total population;
thus, for the total population, olestra would replace less than 10% of total fat intake.

= Among infants aged 0 to 6 months, mean and 90™ percentile olestra intakes for all-users
were estimated to be 1.0 and 2.1 g/day, respectively. (Intakes of olestra among infants
are largely attributable to the use of full fat surrogates for foods without reduced fat
equivalents.) Total daily fat intakes for this age group are approximately 35 (mean) and
46 g/day (90" percentile); therefore, potential exposure to olestra represents less than
5% of total fat intake. Furthermore, these values are highly likely to be gross
overestimates of actual olestra consumption given that infants aged 0 to 6 months
primarily consume breast milk and/or infant formula, with the introduction of some solid
foods that are most likely to be pre-packaged baby foods (for which olestra is not
proposed for use). For infants aged 7 to 12 months, olestra intakes, for all-users, were
estimated to be 0.7 and 1.6 g/day at the mean and 90™ percentile, while total fat intakes
are approximately 40 and 54 g/day, respectively. Thus, olestra intakes would replace
less than 3% of total fat intakes for this age group. Moreover, the intakes of olestra
estimated for this age group result almost entirely from the required use of food codes
representative of regular fat foods that were used as surrogates in the absence of food
codes representative of fat modified or reduced fat foods (e.g., most baked goods
including bread).

= The 90" percentile all-user intakes of olestra estimated for all population groups are
lower than the maximum intake of 17 g/day olestra+SPE employed in the Broekmans et
al. (2003) 12-month randomized, double-blind, placebo-controlled parallel study which
was not associated with any adverse health or visual effects.

» The intake modeling methodology conducted for this assessment included the following
conservative assumptions, thus actual intakes will likely be much lower:
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- All of the food codes that are representative of foods that are permitted and
proposed for olestra use were assumed to contain olestra (i.e., 100% market
share);

- All food products were assumed to contain olestra at the maximum specified
level of use;

- All foods in a food category were assumed to be pre-packaged, even if there was
uncertainty that the food was pre-packaged; and

- Where limited data on fat-modified foods were available, regular fat food codes
were used in intake estimates, thereby inflating the percentage of the U.S.
population who may be users of olestra.

The Olestra Post-Marketing Surveillance Study [OPMSS; (Thornquist et al., 2000;
Neuhouser et al., 2006)], conducted after approval of olestra for use in savory snacks,
demonstrated that actual chronic olestra intakes from potato chips were much lower than
those estimated from intake models [e.g., although the 90" percentile users-only chronic
intake of olestra from savory snacks was estimated by Webb et al. (1997) to be

10.0 g/day for adolescents, the actual chronic intake was 2.1 g/day. Likewise, for adults,
the 90™ percentile users-only chronic intake of olestra from savory snacks was estimated
to be 8.1 g/day, while the actual intake was 1.8 g/day].

Recovery studies conducted in humans and experimental animals indicate that greater
than 99% of orally administered olestra passes unaltered through the Gl tract and is
excreted unchanged in the feces (demonstrated in original GRAS evaluation).

- In radiolabel absorption studies in various species, including weanling mini-pigs,
considered to be an appropriate model for the potential of olestra absorption in
humans, less than 1% of the radioactivity (0.1 to 0.6%) was absorbed following
gavage administration of heated or unheated olestra.

- The distribution of some radiolabel across all tissues and the rapid excretion in
expired CO, and urine was attributed to the small percentage of the penta- and
lower esters that comprise olestra, which are hydrolyzed to fructose, glucose,
and fatty acids prior to absorption. More than 99% of the radioactivity was
collected in the feces as intact sucrose esters of olestra.

As olestra is not absorbed from the gastrointestinal tract, it is not associated with
systemic toxicity. This has been demonstrated in numerous standard toxicology studies
including chronic studies in mice, rats, and dogs, a 2-generation reproductive and
developmental toxicity study in rats, and a four year study in primates. Olestra was not
associated with systemic toxicity when administered to experimental animals at dietary
levels of up to 10%, the highest dose level tested (demonstrated in original GRAS
evaluation).
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» Studies in humans have demonstrated that consumption of up to 40 g/day olestra is not
associated with adverse Gl effects (demonstrated in original GRAS evaluation).

» Sufficient vitamin A is added to olestra containing products to offset effects of olestra on
serum vitamin A levels. Other than the provitamin A activity of a-carotene, 3-carotene,
and B-cryptoxanthin, the current state of scientific evidence is equivocal regarding the
roles of carotenoids in maintaining health or preventing disease.

= Fat-soluble restoration levels will compensate for reductions in the absorption of fat-
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