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BASF Corporation BASF
D)ECEIVE

T NOV 2 0 2002

Linda S. Kahl, Ph.D. 3
Office of Food Additive Safety (HFS-255) ¥ OF

: e 1 FICE OF
Center for Food Safety and Applied Nutrition
Food and Drug Administration FOOD ADDITIVE SAFETY
5100 Paint Branch Parkway
College Park, MD 20740-3835 November 13, 2002

Dear Dr. Kahl:

This letter is sent in compliance with proposed Sec. 170.36 of Part 21 of the Code of
Federal Regulations (21 CFR 170.36) as published in the Federal Register, Vol. 62, No. 74,
p. 18936 et seq., April 17, 1997.

We wish to notify you that BASF Corporation has determined that the use of synthetic
crystalline lycopene described in the enclosed notification is generally recognized as safe (GRAS),
based on scientific procedures, and is thus exempt from the premarket approval requirements of the
Federal Food, Drug, and Cosmetic Act.

On behalf of BASF, an independent company assembled a panel of experts highly qualified
by scientific training and experience to evaluate the safety of the intended uses of synthetic
crystalline lycopene; the conclusions of these scientists regarding the safety and GRAS status of the
material are also enclosed. Scientific nutrient safety evidence that formed, in part, the basis for
GRAS status was published in Food and Chemical Toxicology; Volume 40, (2002) 1581-1588.

The information relied upon by BASF in making this determination is summarized in the
enclosed materials, which are provided in triplicate. All of the data and information that serve as
the basis for this GRAS determination will be available to FDA upon request or is available for
FDA’s review and copying at the offices of BASF Corporation in Mt. Olive, New Jersey.

Sincerelv.

| Herbert D. Woolf, Ph.D.

Technical Manager
BASF Corporation 000002

3000 Continental Dnive - North, Mount Olive, New Jersey 07828-1234 Telephone (973) 426-2600
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GRAS Notification for BASF Synthetic Lycopene

1. GRAS EXEMPTION CLAIM

This 1s to notify you that BASF Corporation claims that the use of the substance
described below (synthetic crystalline lycopene) is exempt from the premarket approval
requirements of the Federal Food, Drug, and Cosmetic Act because BASF has
determined such use to be Generally Recognized As Safe (GRAS).

BASF convened an Expert Panel to review the available data and information on
BASEF’s synthetic lycopene. The following individuals comprise the Expert Panel:
Mildred S. Christian, Ph.D.; John W. Erdman, Jr., Ph.D.; Sanford A. Miller, Ph.D.; John
A. Thomas, Ph.D. In addition, Gavin P. Thompson, Ph.D. served as the Panel’s advisor
on chemistry. After reviewing the available data, the Expert Panel concluded in its
March 2002 statement that BASF’s synthetic crystalline lycopene, to be used as in
ingredient in breakfast cereals, juice drinks, energy drinks, dairy fruit drinks, instant
soup, low fat dressings, meal replacements, meatless meat products, nutrient bars, salty
snacks and crackers, and yogurt, resulting in an estimated mean intake of 4.7 mg
lycopene per day and 90" percentile intake of 11.3 mg lycopene per day, is safe and
GRAS for the general population.

This determination and notification are in compliance with proposed Sec. 170.36
of Part 21 of the Code of Federal Regulations (21 CFR § 170.36) as published in the
Federal Register, Vol. 62, No. 74, FR 18937, April 17, 1997.

A. Name and Address of Notifier

BASF Corporation
3000 Continental Drive North
Mount Olive, New Jersey 07828-1234

Contact: Herbert Woolf, Ph.D.
Telephone: 973-426-5378
Facsimile: 973-426-5399
E-mail: woolfh@basf.com

B. Name of GRAS Substance

The substance that is the subject of this GRAS determination is synthetic
crystalline lycopene prepared by BASF.

C. Intended Use and Consumer Exposure 000004

Synthetic crystalline lycopene is used in the manufacture of several products in
commerce. These products include LycoVit®10%, Lycopene 10 Cold Water Dispersion
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(CWD), and Lycopene Dispersion 20. Substances manufactured with synthetic
crystalline lycopene are intended to be added to food as nutrient supplements (Code of
Federal Regulations, Title 21 (21 CFR) §170.3(0)(20)) to increase the dietary intake of
lycopene, an antioxidant carotenoid.

BASF intends use of LycoVit® 10%, Lycopene 10 CWD, and Lycopene
Dispersion 20 in a variety of foods and beverages. The use categories and the maximum
use levels per category are identified in Table 1.

Table 1. GRAS Uses of Synthetic Crystalline Lycopene in Foods and

Beverages
Maximum Use Level *
(mg synthetic lycopene b per
Food Category 100 g food as prepared)
Breakfast cereals (Ready-To-Eat and cooked) 0.5.2.0,350r7.0°¢
Drinks (juice drinks, energy drinks, and dairy fruit drinks) 2.5
Instant soup 2.0
Low fat dressings ‘ 2.0
Meal replacements 2.5
Meatless meat products 5.0
Nutrient bars 5.0
Salty snacks and crackers ’ 3.0
Yogurt 2.0

“ The maximum use level of synthetic lycopene per 100 g food may be provided by any of the three
synthetic lycopene-containing products (LycoV1t® 10%, Lycopene 10 CWD, or Lycopene Dispersion 20)
Total synthetic lycopene (cis + trans isomers)

7.0 mg synthetic lycopene per 100 g RTE for cereals weighing less than 20 g per cup, e.g., plain puffed
cereal grains

3.5 mg synthetic lycopene per 100 g RTE for cereals weighing 20 g or more but less than 43 g per cup
3.5 mg synthetic lycopene per 100 g RTE for high fiber cereals containing 28 g or more of fiber per 100 g
2.0 mg synthetic lycopene per 100 g RTE for cereals weighing 43 g or more per cup or biscuit types

0.5 mg synthetic lycopene per 100 g cooked cereals

b

c

D. Basis for GRAS Determination

BASF Corporation’s determination of the GRAS status of synthetic crystalline
lycopene for use as a nutrient supplement as described in this document is based on
scientific procedures as specified in 21 CFR §170.30(b).

Synthetic crystalline lycopene intake resulting from the intended use is safe and is
also GRAS under the Federal Food, Drug, and Cosmetic Act (FDCA) based on the views
of experts qualified by scientific training and experience to evaluate the safety of
substances directly or indirectly added to food.

00000s

This determination of the safety of lycopene in the synthetic crystalline lycopene
1s based on the generally accepted safety of naturally occurring lycopene as established in
the available scientific literature, on the determination of substantial equivalence of the
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synthetic crystalline lycopene with naturally occurring lycopene, and on the potential
exposures to the general population that are associated with the intended use. Safety of
consumption of the whole material, synthetic crystalline lycopene, is determined by
evaluating the production process, the nature and quantity of impurities, and product
specifications. Corroboration of safety is provided by animal toxicology studies and
human clinical studies.

1. Description of Substance

a) Identity
Lycopene is a naturally occurring aliphatic hydrocarbon of the carotenoid class.
Lycopene is the most abundant carotenoid in ripe tomatoes and comprises 80-90% of the
pigment. Lycopene contains thirteen double bonds. The all-trans isomer is predominant
in tomatoes and other natural sources. Storage, cooking, food processing, and exposure
to light may result in some isomerization of the all-trans form to various cis forms
including the 5-cis, 9-cis, 13-cis, and 15-cis forms.

(1) Common or Usual Names

The substance that is the subject of this GRAS determination is synthetic
crystalline lycopene prepared by BASF and used in the following products: LycoVit®
10%, Lycopene 10 Cold Water Dispersion (CWD), and Lycopene Dispersion 20. The
lycopene in these products is predominantly the all zrans-lycopene (>80%) with some 5-
cis-lycopene and other cis isomers.

(2) Chemical Names

Other chemical names for lycopene are ¥,¥-carotene and (all-E)-all-trans-
lycopene. It is commonly known as all-trans-lycopene. The systematic name for the all-
trans-lycopene is (all-E)-2, 6, 10, 14, 19, 23, 27, 31-octamethyl-2, 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 30-dotricaconta-tridecaene.

(3) CAS Registry Number, Empirical Formula, and Molecular Weight

The Chemical Abstracts Service (CAS) Registry Number for lycopene is 502-65-
8. The empirical formula is C4Hss, and the molecular weight is 536.88.

b) Manufacturing Process
(1) Raw Materials

BASEF generates a variety of products from the base material, synthetic crystalline
lycopene. Because the crystalline is unstable due to its sensitivity to oxygen (exposure
results in rapid isomerization and oxidation), the crystalline material is stored under inert
gas (nitrogen) or is suspended in an aqueous solution containing antioxidants.

(2) Production Process: Overview 000006
Synthetic lycopene is manufactured using a three stage process: |

-3- BASF Gorporation
G:\Common\HUM AN\Sandy\Herb\BASFlycopeneNotification.doc




GRAS Notification for BASF Synthetic Lycopene

-4 - BASF Corporation
G:\Common\HUMAN\Sandy\Herb\BASFlycopeneNotification doc



o

GRAS Notification for BASF Synthetic Lycopene

5.
G:\Common\HUMAN\Sandy\Herb\B ASFlycopeneNotification.doc

000008

BASF Corporation



GRAS Notification for BASF Synthetic Lycopene

000009

-6- BASF Corporation
G:\Commom\HUMAN\Sandy\Herb\BASFlycopeneNotification.doc



GRAS Notification for BASF Synthetic Lycopene

2. Figure 3. Synthesis of Lycopene

000019
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¢) Characteristics and Composition of Crystalline Material

(1) Side Reactions, Residuals, Impurities and By-Products

A variety of organic solvents are used in the synthesis reaction steps, in the
separation and concentration of intermediates, and in the clean-up and formulation of the
various products derived from the crystalline lycopene. Therefore, batches of the
crystalline material and the formulated product have been analyzed for these solvents,
namely, methanol, acetone, n-heptane, methylene chloride, and isopropanol.

Chemical characterization of batches of products containing synthetic lycopene
crystalline material identify 100 £ 1.6% of the components in the crystalline material.
Approximately 98% of the identified components are lycopene, including both cis and
trans-isomers. An additional 0.9% is identified as lycopene-related substances (e.g.,
rhodopin); the remainder includes approximately 0.3% residual solvents.

000011
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(2) Isomer Profiles: Comparability of Natural Lycopene and Synthetic
Lycopene
Approximately 79 — 84 percent of the lycopene in BASF synthetic crystalline
lycopene is the all-trans isomer; in extracts of natural lycopene, the range is 67 — 98
percent all-zrans isomer (Schierle et al. 1997, Nguyen and Schwartz 1998, BASF October
4,2001). The characterization of the synthetic crystalline lycopene demonstrates the
substantial equivalence of the synthetic lycopene to lycopene extracts from natural

sources (FDA 1997).

d) Specifications for Food-grade Products

The specifications for the food-grade crystalline material and products formulated
with it are presented in Table 2. Other components of the formulated products are food-

grade materials.

Table 2. Specifications for Food-Grade Products of Synthetic Lycopene

Parameter

Specification

Test Method

Synthetic Lycopene Crystalline

Assay (for total carotenoids)

min. 96 %

IAM 0087 DA 0 (photometric assay)

[[dentity Profile must conform to standard M 98/0021-02e (HPLC analysis)
Arsenic max. 3 ppm PM 0160/04¢
ead max. 0.5 ppm IPM 0160/04e
Copper and Zinc max. 50 ppm IPM 0160/04¢
Zinc max. 25 ppm IPM 0160/04e
[Heavy metals (as lead) max. 10 ppm PM 0160/04¢
”I:oss on drying max. 0.2 % KON 131.1
esidue on ignition max. 0.1 % IPM 0107/01e

ycoVit® 10%

|Assay (for total carotenoids)

min. 10 %

P\M 1037 DF 01 (photometric assay)

yeopene 10 CWD
Assay (for total carotenoids)  [10.5-12.5% |AM 1032 DF01 (photometric assay)
Lycopene Dispersion 20
Assay (for total carotenoids) P0.4 -22.0% IAM 1037 DF 01 (photometric assay)

9.
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3. Safety Determination of Synthetic Crystalline Lycopene Exposure:
Comparison of Estimated Daily Intake to Background Exposure

a) Background Exposure to Lycopene in the American Diet

Tomatoes and tomato products are the primary natural sources of lycopene in the
American diet. These foods have been consumed throughout history by individuals of all
ages. Based on food consumption data reported in the Third National Health and
Nutrition Examination Survey (NHANES III) and carotenoid data compiled by the U.S.
Department of Health and Human Services, National Center for Health Statistics and the
Nutrition Coordinating Center, the mean estimated per capita intake of lycopene by the
U.S. population age 2 and older is 7.9 mg/day; the 90th percentile intake is 22.8 mg/day
(U.S. DHHS 1997, U.S. DHHS-NCC 2000).

In NHANES 111, slightly more than 70 percent of the U.S. population age 2 years
and older reported consumption of a lycopene-containing food on the survey day. Their
mean intake of lycopene was 10.9 mg, and the 90™ percentile of intake was 27.8 mg;
these levels of intake roughly correspond to the amount of Iycopene provided in a
standard serving of a tomato-based food such as lasagna or vegetable juice. Estimates of
lycopene intake from select foods that contain processed tomato products (including
commonly consumed foods such as catsup, pizza, spaghetti sauce and pasta mixtures,
tomato juice, tomato paste/puree/sauce, and tomato soup) indicate that among users, the
mean intake of lycopene from any one of these food categories ranges from 4.7 to 29.2
mg per day, and intake at the 90™ percentile ranges from 11.6 to 60.9 mg per day. Intake
of lycopene from naturally occurring sources by the U.S. population therefore may range
from none to approximately 30 mg or more per day depending on the specific foods
consumed.

b) Estimated Daily Intake of BASF Synthetic Lycopene from GRAS Uses

Using food intake data reported in the United States Department of Agriculture’s
1994-96 Continuing Survey of Food Intakes by Individuals (CSFII) and its 1998
Supplemental Children’s Survey (USDA 2000), exposure to BASF synthetic lycopene
that will result from the GRAS uses was estimated. The CSFII provides the most current
food consumption data available for the American population.

The CSFII was conducted between January 1994 and January 1997 with non-
institutionalized individuals in the United States. In each of the three survey years, data
were collected from a nationally representative sample of individuals of all ages. The
CSFII 1998 survey was a survey of children ages 0 through 9 years which was
supplemental to the CSFII 1994-96. It used the same sample design as the CSFII 1994-
96 and was intended to be merged with CSFII 1994-96 to increase the sample size for
children. The merged surveys are designated as CSFII 1994-96, 1998. In the CSFII
1994-96, 1998, dietary intakes were collected through in-person interviews using 24-hour
recalls on two nonconsecutive days approximately one week apart. A total of 21,662
individuals provided data for the first day; of those individuals, 20,607 provided data for
a second day. The food record for each individual includes the gram weight and nutrient
data for all foods consumed during the day of the recall.

000013
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Estimates of 2-day average intakes of synthetic lycopene were calculated from the
food code list and the survey database of diet recalls. All estimates were generated with
USDA sampling weights to adjust for differences in representation of subpopulations.

Results of the exposure estimates for the U.S. population ages 2 years and older
are presented in Table 3; estimates are presented for each food category, and all
categories combined. These estimates were calculated from 2-day average intakes of
BASF synthetic lycopene by all individuals who consumed one or more foods from the
proposed use categories at least once during the recall period. The mean intake of BASF
synthetic lycopene from all GRAS proposed use categories by users of one or more foods
is 4.7 mg/day and the 90™ percentile intake of BASF synthetic lycopene is 11.3 mg/day.

The salty snacks and crackers, breakfast cereals, and drinks use categories
represent the most frequently consumed proposed uses in the population ages 2 years and
older. Results of the estimates of exposure from all use categories combined indicate that
approximately 83 percent of the population ages 2 years and older consume one or more
of the foods and beverages included in the list of proposed GRAS uses in a 2-day period.
This is likely an overestimate of exposure to foods with BASF synthetic lycopene, as
these estimates assume that all foods in the proposed use categories are manufactured
with BASF synthetic lycopene at the maximum proposed use level.

Table 3. Estimated Intake of Synthetic Lycopene from Proposed
GRAS Uses by Use Category: All Individuals 2 and Older

Consumers of GRAS Synthetic Lycopene
Uses Intake ‘ (mg/d)
90th
Food Category n % Mean Percentile

Breakfast cereals 10336 47 1.2 2.1
Drinks ° 6557 29 7.8 154
Instant soup 1205 6 3.2 5.8
Low fat dressing 872 6 0.4 0.9
Meal replacements 252 2 7.0 12.6
Meatless meat products 367 2 0.5 1.8
Nutrient bars 748 4 1.4 23
Salty snacks and crackers 10050 52 0.9 2.0
Yogurt 1324 7 2.2 43
All categories 15773 83 4.7 11.3

Data source: U.S. Department of Agriculture, Agricultural Research Service. Continuing
Survey of Food Intakes by Individuals 1994-96, 1998. Estimates represent the 2-day
average intake reported per individual; data are limited to individuals who provided two
24-hour dietary recalls. A “user” is an individual who reported consumption of one or
more foods in a use category during the recalls. All results were generated with USDA
sampling weights to adjust for differences in representation of subpopulations.

“ Total lycopene (cis + trans isomers)

? Includes juice drinks, energy drinks, and dairy fruit drinks.

000014
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Results of the exposure estimates to all proposed uses of synthetic lycopene
combined by select subpopulations are presented in Table 4. These estimates were
calculated from 2-day average intakes of BASF synthetic lycopene by all individuals who
consumed one or more foods from the proposed GRAS use categories at least once
during the recall period. The population with the highest potential intake of synthetic
lycopene from the proposed GRAS supplement uses is teenagers. The mean daily intake
of BASF synthetic lycopene from all GRAS uses combined by teenagers is 6.9 mg/day
and the 90" percentile intake of BASF synthetic lycopene is 15.9 mg/day.

Table 4. Estimated Intake of Synthetic Lycopene from All Proposed GRAS Uses
Combined and Future Uses as a Color Additive

Synthetic Lycopene Intake * (mg/d)
From GRAS Uses
Consumers of and Future Color
GRAS Uses From GRAS Uses Additive Uses ®
90th 90th
Population n % Mean |Percentile] Mean |Percentile
Infants 0-11 m 318 31 2.1 5.0 2.1 5.0
Infants 1 y 908 94 3.6 9.3 3.8 94
Children 2-5 y 5312 98 5.1 11.6 5.6 12.3
Children 6-12 y 1996 95 5.8 12.8 6.6 14.2
Teenagers 13-19y 1069 87 6.9 15.9 7.6 16.8
Adults =20 y 7396 80 4.1 9.8 4.6 10.7
Population =2 y 15773 83 4.7 11.3 53 12.0

Data source: U.S. Department of Agriculture, Agricultural Research Service. Continuing Survey of Food
Intakes by Individuals 1994-96, 1998. Estimates represent the 2-day average intake reported per
individual; data are limited to individuals who provided two 24-hour dietary recalls. A “user” is an
individual who reported consumption of one or more foods in a use category during the recalls. All results
were generated with USDA sampling weights to adjust for differences in representation of subpopulations.
* Total lycopene (cis + trans isomers)

b Proposed uses of synthetic lycopene as a color additive include 4% in hard candy, 2% in ice cream and
frozen yogurt, 2% in pudding mixes, and 6% in sugar coated drops (percent refers to weight of
synthetic lycopene per 100 g food (as consumed)). These color additive uses are not the subject of this
GRAS determination.

Lycopene imparts color to foods and synthetic lycopene may in the future be
approved for use as a color additive. Therefore, Table 4 also presents estimated
exposure to synthetic lycopene from the proposed GRAS uses and future color additive
uses combined. These results are based upon the population of individuals who reported
consumption of foods that are proposed for nutrient supplementation with synthetic
lycopene. The color additive uses are not included in this GRAS determination but may
provide additional sources of synthetic lycopene in the future. The mean daily intake of
BASF synthetic lycopene from all proposed GRAS (nutrient) and color additive uses
combined is 5.3 mg/d for the population of users ages 2 and older, and the 90™ percentile

000015
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intake 1s 12.0 mg/d. In the population of teenagers, mean intake of synthetic lycopene
from the combined nutrient and color additive uses is 7.6 mg/day for teenagers, while the
9™ percentile intake for this population is 16.8 mg/day.

¢) Relative Bioavailability of Lycopene

Several dietary factors are known to affect the bioavailability of carotenoids.
Factors believed to have the greatest influence on lycopene bioavailability include the
type of food matrix in which the carotenoid is located and mechanical homogenization
and/or heat treatment associated with processing. The lycopene isomer profile of the
product, presence and type of dietary fat, and presence of dietary fiber may also influence
absorption (Williams et al. 1998, van het Hof et al. 2000b, Erdman et al. 1993, Stahl and
Sies 1992, Riedl et al. 1999).

In order to understand the bioavailability of the synthetic lycopene products as
compared to a natural source of lycopene, BASF conducted a clinical trial comparing
BASF synthetic lycopene product with natural lycopene material.

A single-blind, randomized, placebo-controlled, parallel and free living trial was
conducted by TNO Nutrition and Food Research from April 3, 2000 through May 2, 2000
to determine the relative bioavailability of LycoVit 10% and lycopene naturally occurring
in tomatoes (Steenge et al. 2001). The natural lycopene material tested was Lyc-O-
Mato™ Beads 5%, tomato lycopene in beadlets produced by LycoRed Natural Products
Industries, Ltd.

Results of this study suggest that daily ingestion of capsules containing 15 mg
lycopene from LycoVit10% or Lyc-O-Mato5% has a comparable effect on raising serum
levels of total lycopene. Additionally, neither form of lycopene appeared to have an
effect on serum levels of other carotenoids as observed under the conditions of this study,
nor were any other potentially adverse effects noted.

d) Safety Determination

Tomatoes and tomato products are concentrated sources of lycopene in the
American food supply, and individuals consume this carotenoid as part of a varied and
normal diet. The synthetic lycopene created by BASF has been shown to be chemically
substantially equivalent to natural lycopene and therefore can be regarded as
interchangeable with natural lycopene in the diet. As with other nutrients, it is
recognized that adverse health effects can be produced if intakes of lycopene from natural
or synthetic sources are excessive. Unlike the situation for assessing risk of an
environmental chemical, nutrients are essential for human well-being and often life itself
within a certain range of intakes (IOM 2000).

A principal feature of the safety assessment process for nutrients such as lycopene
1s that no risk of adverse effects is expected unless a threshold dose (or intake) is
exceeded. Therefore, the approach to evaluating the safety of increased lycopene intake

000016
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from consumption of synthetic lycopene is based on an evaluation of the incremental
increase this ingestion will produce compared to background exposure. The estimated
daily intake (EDI) of lycopene from the intended uses of BASF synthetic lycopene is
compared to background intake levels of lycopene from foods. A reasonable assurance
of safety is provided when the ingestion of lycopene from the intended uses of BASF
synthetic lycopene results in only a moderate increase in the total background intake of
this carotenoid. Corroboration of safety is provided by human clinical studies and animal
toxicology studies.

Exposure to dietary lycopene is provided through a small number of foods,
primarily tomatoes and processed tomato products. As a result, lycopene intakes may
vary widely from day to day. In the United States, the mean per capita lycopene intake of
all individuals 2 years and older is 7.9 mg/day. Given that only a limited number of
foods contain more than trace amounts of lycopene and that lycopene-rich foods are not
necessarily daily staples in the diet, as previously indicated, only slightly more than 70
percent of the population consumes any lycopene-containing food on a random day. Per
capita estimates based on one day of intake therefore are likely to underestimate the
amount of lycopene consumed by individuals who do include lycopene-containing foods
and beverages in their diet.

The estimated mean intake of BASF synthetic lycopene from all GRAS use
categories by users of one or more foods is 4.7 mg per day and the 90™ percentile intake
of BASF synthetic lycopene is 11.3 mg per day. The population with the highest
potential intake of synthetic lycopene is teenagers. The estimated mean daily intake of
BASF synthetic lycopene from all use categories by teenagers is 6.9 mg per day and the
90th percentile intake of BASF synthetic lycopene is 15.9 mg per day.

Based on data from bioavailability studies, the bioavailability of synthetic
lycopene appears to approximate to the bioavailability of lycopene from processed
tomato products. Therefore, an intake of BASF synthetic lycopene in the range of 10 to
15 mg would be roughly comparable to the intake of lycopene from a typical serving of
lasagna or slightly less than the amount of lycopene provided in a serving of spaghetti
sauce. This amount of lycopene results in a moderate increase in background intake of
lycopene, which is estimated to be nearly 30 mg per day or more for some consumers of
lycopene-rich foods, and is therefore regarded as a safe level of intake.

4. Corroborative Safety Studies

a) Toxicology Studies of Synthetic Lycopene Products

Results from toxicology studies provide corroborative evidence of the safety of
ingestion of the synthetic crystalline lycopene products. A rat toxicology study of
BASEF’s synthetic crystalline lycopene products demonstrated the safety of ingestion of
synthetic crystalline lycopene. In a 13-week oral dosing study, no adverse effects were
observed at doses of 0, 500, 1,500 and 3,000 mg/kg-bw/day of the products tested. The
no observed adverse effect level (NOAEL) for this study was concluded to be 3,000
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mg/kg-bw/day (highest dose tested) for the synthetic crystalline lycopene products tested,
which 1s equivalent to 324 mg synthetic lycopene/kg-bw/day based on a lycopene content
of 10.8% in the synthetic lycopene product. At the highest dose tested, the dose of
synthetic crystalline lycopene given was approximately 4,000 fold higher, on a body
weight basis, than the mean EDI of lycopene in humans from BASF synthetic crystalline
lycopene products. This dose of BASF synthetic crystalline lycopene products did not
produce any adverse effects.

A genotoxicity battery (including the Ames assay, an iz vivo micronucleus assay,
an in vitro chromosome aberration assay, and in vivo/in vitro unscheduled DNA synthesis
assays) indicated no concern for mutagenic potential of the BASF synthetic crystalline
lycopene products.

Developmental (embryo-fetal) toxicity studies of synthetic crystalline lycopene
products revealed no developmental toxicity in rats at maximum feasible doses as high as
3,000 mg/kg-bw/day, or in rabbits at maximum feasible doses as high as 2,000 mg/kg-
bw/day.

Estimates of daily intake of lycopene-related substances, process residuals, and
impurities in the synthetic crystalline lycopene product at the mean level of intake (4.7
mg/day), were less than 3.75 x 10”2 mg/day, the limit for FDA’s Concern Level I. The
toxicology data package for synthetic crystalline lycopene exceeds the FDA guideline for
testing at this level of exposure.

b) Human Clinical and Epidemiology Studies of Lycopene Intake

Normal serum concentrations of lycopene are variable, and physiologic, lifestyle,
and dietary habits are thought to be associated with plasma lycopene concentrations
(Johnson 1998). No adverse effects were noted in human trials in which intake of 5 to
150 mg lycopene daily was observed for up to 24 weeks (Bohm and Bitsch 1999, Bowen
et al. 1993, Cohn et al. 2001, Micozzi et al. 1992, Paetau et al. 1998, Porrini et al. 1998,
Porrini and Riso 2000, Rao and Agarwal 1998, Riso et al. 1999, Steenge et al. 2001).
Epidemiology studies of lycopene intake suggest that intake of lycopene, serum levels of
lycopene, and adipose levels of lycopene may be associated with reduced risk for some
chronic diseases (Clinton 1998).

¢) Adverse Effects of Carotenoid Intake

Excessive intake of foods or supplements high in carotenoids has been associated
with changes in skin color; the effects are identified as carotenodermia and are harmless
but clearly documented biological effects of high carotene intake (IOM 2000).
Carotenodermia is characterized by yellowish discoloration of the skin. It is considered
harmless and is readily reversible when carotenoid ingestion is discontinued. A related
condition that is unique to high intake of the carotenoid lycopene is lycopenodermia.
Lycopenodermia results from high intakes of lycopene-rich foods such as tomatoes and is
characterized by a deep orange discoloration of the skin. Case reports of individuals with
lycopenodermia indicate that the skin discoloration is reversible when dietary intake of
tomatoes is restricted (Reich et al. 1960; La Placa et al. 2000). 000018
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At the intended levels of use in food, intake of lycopene has not been shown to
adversely impact absorption of other carotenoids (Johnson et al. 1997, van den Berg and
van Vleit 1998, van den Berg 1999).

E. Availability of Information

The data and information that serve as the basis for this GRAS determination will
be sent to the FDA upon request, or are available for the FDA’s review and copying at
reasonable times at the office of Herbert D. Woolf, Ph.D., BASF Corporation, 3000
Continental Drive-North, Mount Olive, New Jersey 07828-1234, telephone (973) 426-
5378 and facsimile (973) 426-5399, email woolth@basf.com.

000019
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FORWARD
The following summary was prepared by an Expert Panel organized by ENVIRON
International Corporation at the request of BASF. The charge of the Expert Panel was to
review the data collected by ENVIRON to determine the generally recognized as safe
(GRAS) status of synthetic crystalline lycopene in the BASF products LycoVit® 10%,
Lycopene 10 CWD, and Lycopene Dispersion 20. The Expert Panel participants and the
Panel’s advisor on chemistry were:

Dr. Mildred S. Christian
President, Argus International, Inc.
Horsham, Pennsylvania .

Signature: : Date: 3/ 241 /C’) 2

Dr. John W. Erdman, Jr.
Professor

University of Illinois
Urbana, Illinois

L/["({o L

Signature: . Date:

Dr. Sanford A. Miller
Center for Food & Nutrition Policy at

Virginia Polytechnic Institute and State University
Alexandria. Virginia

Signatursz _ Date: Lf ! 7{/ 0L

Dr. John A. Thomas

Professor Emeritus

University of Texas Health Science Center
San Antonio, Texas

Signature: , Date: ‘/// %/ J DZ,

Dr. Gavin P. Thompson

Senior Science Advisor

ENVIRON International Corporation g

Arlington, Virginia 000024

(Advisor to the Panel on Chemistry)
Signature: Date: Jf‘ / 2; / ﬂg

(
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CONCLUSIONS OF THE EXPERT PANEL:
THE GENERALLY RECOGNIZED AS SAFE STATUS OF
SYNTHETIC CRYSTALLINE LYCOPENE
IN BASF LYCOVIT® 10%, LYCOPENE 10 CWD,
AND LYCOPENE DISPERSION 20

We, the members of the Expert Panel, have performed a comprehensive and critical
review of the GRAS status of BASF’s synthetic crystalline lycopene. Our collective
conclusions follow:

o The substance that is the subject of this generally recognized as safe (“GRAS”)
determination is crystalline lycopene produced by chemical synthesis. The
carotenoid lycopene constitutes approximately 98% by weight of the crystalline
material. This material is used in the manufacture of products in commerce (“BASF
synthetic crystalline lycopene products”), including LycoVit® 10%, Lycopene 10
CWD, and Lycopene Dispersion 20, which are intended to be added to foods as
nutrient supplements to increase the dietary intake of lycopene.

e The safety of consumption of synthetic crystalline lycopene used as an ingredient in
food is determined by evaluating the safety of ingestion of the whole product, as well
as safety of ingestion of the major constituent, lycopene. Safety of consumption of
the whole product is determined by evaluating the source of the product, production
process, nature and quantity of impurities, and product specifications. Compositional
analysis of the product identifies 100.0 £ 1.6% of the components. Appropriate
product specifications are set to assure food grade product.

e Carotenoids, including lycopene, occur naturally in fruits and vegetables and are part
of the normal diet. Our approach to evaluating the safety of increased lycopene
intake from consumption of BASF synthetic crystalline lycopene products is based on
an evaluation of the incremental increase this ingestion will produce in lycopene
compared to background exposure. The estimated daily intake (EDI) of lycopene
from BASF synthetic crystalline lycopene products is compared to background levels
of intake of lycopene from foods. A reasonable assurance of safety is provided when
the ingestion of lycopene from the proposed uses of BASF synthetic crystalline
lycopene products results in a moderate increase in the intake of lycopene.
Corroboration of safety is provided by animal toxicology studies and human clinical

000025
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e Tomatoes and tomato products are the primary natural sources of lycopene in the
. American diet. In the Third National Health and Nutrition Examination Survey,
slightly more than 70 percent of the U.S. population age 2 and older reported
consumption of a lycopene-containing food on the survey day. Their mean intake of
lycopene was 10.9 mg, and the 90™ percentile of intake was 27.8 mg. The mean
estimated per capita intake of lycopene by the U.S. population age 2 and older is 7.9
mg/day; the 90" percentile intake is 22.8 mg/day.

¢ The mean estimated intake of lycopene from all proposed use categories of BASF
synthetic crystalline lycopene products by users of one or more foods is 4.7 mg/day
and the 90th percentile of intake is 11.3 mg/day. The proposed product uses,
proposed levels of addition of lycopene, and EDI’s are given in the following table:

Proposed Uses of BASF Synthetic Crystalline Lycopene Products
and
Estimated Daily Intake of Synthetic Crystalline Lycopene by Users Age 2 Years and Older

Proposed
Maximum Use Synthetic Lycopene Intake
Food Category Level of Synthetic (mg/day)
Lycopene *
‘ (mg per 100 g food as 90™
prepared) Mean Percentile
Breakfast Cereals (Ready-To-Eat and cooked) 0.5-7.0° 1.2 2.1
Drinks (energy, dairy fruit, and juice drinks) 2.5 7.8 15.4
Instant soup 2.0 3.2 5.8
Low fat dressings 2.0 04 0.9
Meal replacements : 25 7.0 12.6
Meatless meat products 5.0 0.5 1.8
Nutrient bars 5.0 1.4 23
Salty snacks and crackers 3.0 0.9 20
Yogurt 2.0 2.2 43
All categories combined 4.7 113
“ The proposed maximum use level of synthetic lycopene per 100 g food may be provided by one of the three

synthetic lycopene-containing products (LycoVit® 10%, Lycopene 10 CWD, or Lycopene Dispersion 20);
synthetic lycopene includes cis + trans isomers

b 7.0 mg synthetic lycopene per 100 g for Ready-To-Eat (RTE) cereals weighing less than 20 g per cup, e.g.,
plain puffed cereal grains
3.5 mg synthetic lycopene per 100 g for RTE cereals weighing 20 g or more but less than 43 g per cup
3.5 mg synthetic lycopene per 100 g for RTE high fiber cereals containing 28 g or more of fiber per 100 g
2.0 mg synthetic lycopene per 100 g for RTE cereals weighing 43 g or more per cup or biscuit types
0.5 mg synthetic lycopene per 100 g for cooked cereals

e Approximately 79 — 84 percent of the lycopene in BASF synthetic crystalline
lycopene is the all-trans isomer; in extracts of natural lycopene, the range is 67 - 98

. percent all-frans isomer. 000026
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The literature suggests that the bioavailability of lycopene from processed tomato
products approaches that of purified natural sources or synthetic forms of lycopene.

It is therefore reasonable to assume that the bioavailability of BASF synthetic
lycopene approximates the bioavailability of naturally occurring lycopene as provided
by highly processed tomato products.

Intake of 4.7 to 11.3 mg lycopene/day from consumption of foods containing BASF
synthetic crystalline lycopene products is considered to be a moderate increase in the
level of intake of natural lycopene. Human clinical and epidemiology studies of
lycopene intake show no adverse effects over a wide range of exposures. At the
proposed levels of use in food, intake of lycopene has not been shown to adversely

impact absorption of other carotenoids.

A genotoxicity battery (including the Ames assay, an in vivo micronucleus assay, an
in vitro chromosome aberration assay, and in vivo/in vitro unscheduled DNA
synthesis assays) indicated no concern for mutagenic potential of the BASF synthetic
crystalline lycopene products. A rat toxicology study of BASF synthetic crystalline
lycopene products demonstrated the safety of ingestion of synthetic crystalline
lycopene. In a 13-week oral dosing study, no adverse effects were observed at doses
of 0, 500, 1,500 and 3,000 mg/kg-bw/day of the products tested. The no observed
adverse effect level (NOAEL) for this study was concluded to be 3,000 mg/kg-
bw/day (highest dose tested) for the synthetic crystalline lycopene products tested,
which is equivalent to 324 mg synthetic lycopene/kg bw/day based on a lycopene
content of 10.8% in the synthetic lycopene product. At the highest dose tested, the
dose of synthetic crystalline lycopene given was approximately 4,000 fold higher, on
a body weight basis, than the mean EDI of lycopene in humans from BASF synthetic
crystalline lycopene products. This dose of BASF synthetic crystalline lycopene
products did not produce any adverse effects.

Developmental (embryo-fetal) toxicity studies of synthetic crystalline lycopene

products revealed no developmental toxicity in rats at maximum feasible doses as

high as 3,000 mg/kg-bw/day, or in rabbits at maximum feasible doses as high as

2,000 mg/kg-bw/day. 000027

Estimates of daily intake of lycopene-related substances, process residuals, and
impurities in the synthetic crystalline lycopene product at the mean level of intake
(4.7 mg/day), were less than 3.75 x 10 mg/day, the limit for FDA’s Concern Level .
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The toxicology data package for synthetic crystalline lycopene exceeds the FDA
guideline for testing at this level of exposure.

In conclusion, synthetic crystalline lycopene, used in the manufacture of BASF
synthetic crystalline lycopene products, has been sufficiently characterized to assure
both a food grade product and no toxicity concerns from impurities. Ingestion of
BASF synthetic crystalline lycopene products results in a moderate increase in intake
of lycopene over existing levels of intake from naturally occurring sources such as
tomatoes and tomato products. Further, at the proposed levels of use in foods, it has
no adverse impact on absorption of other carotenoids. Corroboration of safety is
provided by animal toxicology studies and clinical and epidemiology studies of
lycopene intake. Therefore, synthetic crystalline lycopene, to be used as an
ingredient in breakfast cereals, juice drinks, energy—drinks, dairy-fruit drinks, instant
soup, low fat dressings, meal replacements, meatless meat products, nutrient bars,
salty snacks and crackers, and yogurt, resulting in a mean intake of 4.7 mg
lycopene/day and a 90™ percentile intake of 11.3 mg lycopene/day, is safe and GRAS
for the general population.

00002 &
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Dr. Herbert Woolf

From:

BASF Carporation
3000 Continental Drive-North
Mount Olive, New Jersey 07828-1234

Ta: Dr. Robert Martin
FDAJCFSAN
GRAS Notification Program
Fax: 202-418-3428 Phone: 973-426-5378
Phone: 202-418-3074 Fax: 973-426-5399
Date: November 26, 2002
Pages: one
Subject: BASF Synthetic Lycopene GRAS Notification: Ciarification of intended uses
cCcl

Comments:
Dear Dr, Martin:
This cammunication Is In response to your request for clarification of BASF's "intended Use and Conslumer

Exposure” of synthetic lycopene as descrbed in Section C on page one of BASF's GRAS Nofification letter
on November 13, 2002, BASF synthelie lycapene is not intended for use in meat or poultry. The infended
uses and use Jevels for BASF's synthetic lycopene are stated in Table 1, page two "GRAS uses of synthetic

crystalline lycopene in foods and beverages”
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Yours truly,

Herbert B. Woolf; Ph.D,

BASF Corporation
[TX/RX NO 5420] [floo1

Telephone (973) 425-2600
11/26/2002 TUE 16:06
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000031 Gembardt, C.,Schulte, S.,  toxicity study of 2002 Toxicology 1581-1588

Van Ravenzwaay, synthetic lycopene
B.,Slesinski, R. S. products in rats
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Lisa F Lubi S, RO M N
Division of Biotechnology and GRAS Notice

Office of Food Additive Safety

Center for Food Additive Safety 03-03-10A10:53 Rcyp

Food and Drug Administration
5100 Paint Branch Parkway
College Park MD 20740-3835

Re: GRAS Notification for Synthetic Lycopene, GRN. No. 191
Dear Ms. Lubin

I am writing in response to our conversation of February 25, 2003 regarding questions raised concerning the
above-referenced GRAS notification that was submitted in a GRAS Notification letter to Dr. Linda Kahl on
November 13, 2002. Our notification covers the uses of synthetic lycopene in a variety of foods as a nutrient
supplement intended to increase the dietary intake of lycopene. This letter is in response to the following
questions raised in that discussion:

1. What was the rationale for choosing the food categories {Table 1. GRAS Uses of Synthetic
Crystalline Lycopene in Foods and Beverages) presented in BASF’s GRAS Notification letter for
allocating estimated daily intake uses of BASF's synthetic lycopene?

2. How will BASF's intended end use of synthetic lycopene as a nutritive addition in the food categories
designated in the GRAS Notification letter be conveyed to their customers?

3. One of the selected food categories, “Yogurt” (Table 1. GRAS Uses of Synthetic Crystalline Lycopene
in Foods and Beverages), the use of lycopene is not stated in Yogurt’s Standard of Identity ([2002]
21CFR131.200-- Sec. 131.200 Yogurt. What is your intention?

Synthetic crystalline lycopene, the subject material of this notification, has been formulated into three product
formulations intended for dietary supplement and conventional food commerce. LycoVit ®10% is principally
intended to be used in dietary supplements. Lycopene 10 Cold Water Dispersion (CWD) is intended for
aqueous phase uses such as drinks and soups while Lycopene Dispersion 20 is intended for use in lipid
based products such as dressings and meal replacements. The latter two products could be used
interchangeably based upon a food formulator’'s preference to fortify formulated foods with lycopene.

1. The food category selection criteria used by BASF (Table 1. GRAS Uses of Synthetic Crystalline
Lycopene in Foods and Beverages; page two of BASF’s GRAS Exemption Claim) were based, in
part, on market experience BASF has had by providing nutrients for fortification to the food industry.
Food types that are typically fortified and recognized by consumers as good sources of nutrition that
should be consumed on a daily or regular basis were given a higher preference. These include
breakfast cereals, nutrient bars and drinks. Selection was also made for other food categories that
are considered nutritious and could easily be fortified to become nutritious but are consumed on
occasions rather than daily. These food categories include instant soup, low fat dressings, yogurt,
meal replacements and meatless meat products. One category, salty snacks and crackers, was
chosen because this food type is typically not fortified yet is frequently consumed by a large
consumer base. The total of nine selected food categories provides a balanced allocation of the
estimated daily intake of BASF’s synthetic lycopene over a wide population base.

000037
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2. Specifically, the Federal Food, Drug and Cosmetic Act defines “color additive” in Section 201(t) as a
material that "when added or applied to a food, drug, or cosmetic...is capable (alone or through
reaction with another substance) of imparting a color thereto; except that such term does not include
any material which the Secretary, by regulation, determines is used (or intended to be used) solely for
a purpose or purposes other than color.” The Agency has, in fact, such an exemption regulation, 21
CFR Part 70.3(g). That section states that “For a material otherwise meeting the definition of color
additive to be exempt from section 721 of the act, on the basis that it is used (or intended to be used)
solely for a purpose or purposes other than coloring, the material must be used in such a way that
any color imparted is clearly unimportant insofar as the appearance, value, marketability, or
consumer acceptability is concerned.” Under this section, BASF’s proposed use of lycopene would
be exempt from regulation as a color additive.

First, the food uses for BASF's lycopene are not intended to impart color—the intended use is for
food fortification of a nutrient. Thus, product categories chosen are those in which fortification is a
typical industry practice and would be expected.

In some uses, BASF’s lycopene may be used at levels below which any noticeable color will be
imparted to the food, for example with meatless meat products. Moreover, given the nutrient use of
this substance, color is clearly unimportant to the use of the substance in foods as to the value, use,
marketability and customer acceptability. In many of the categories, natural or expected colors are
already present (e.g. breakfast cereals, natural products, beverages). Thus, it would be expected
that the color of lycopene would be a disadvantage is such categories where natural color is expected
by the consumer.

While the inherent color of lycopene is red, and might contribute its own color when mixed with other
foods that are red, it is not deliberately used as a color, and would qualify as exempt under 21 CFR
70.3(f). BASF's lycopene in fact is intended to provide a key attribute of products as nutritionally
fortified, and the color is clearly unimportant for this use.

Finally, it is important to note that the economics of the food industry does not lend itself to the use of
lycopene as a color additive in such foods. As a nutritional substance, this is expected to cost
substantially more than the typical colors used in the food industry today.

Thus, BASF believes that its lycopene is exempt from regulation as a color additive for these
proposed uses, BASF acknowledges FDA's concerns about the potential use of such products as
color additives, and would, of course, take all reasonable steps, through, for example, appropriate
labeling, to insure that its use is consistent with this limitation. Should there be any intended color
use BASF would, of course, file an appropriate color additive petition.

We also recognize that the Agency has previously expressed questions with regard to the Cognis
GRAS notification (GRN. 00110) and note the subsequent approval of that notification.

3. Yogurt, a food having a specific standard of identity ([2002] 21CFR131.200-- Sec. 131.200 Yogurt),
was chosen to be included on the food category list (Table 1. GRAS Uses of Synthetic Crystalline
Lycopene in Foods and Beverages) primarily because yogurt represents only one of two of the nine
categories that are specifically dairy based. Dairy foods are emblematic of an important food type in
the Food Guide Pyramid (U.S.D.A., 1992) and a dairy food often chosen by adults. Those dairy food
companies choosing to fortify their products with lycopene could do so by creating a fanciful name for
a yogurt containing lycopene or seek to amend the standard of identity to allow its use.

1 hope that these responses address your questions.

Yours truly.

Herbert D. Woolf; Ph.D. 000038

Technical Marketing Manager-Human Nutrition
BASF Corporation
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From: Dr. Herb Woolf

BASF Caorporation
3000 Continental Drive-North
Mount Olive, New Jersey 07828-1234

Phone: 973- 426 - 5378
Fax: 973~ 426- b398

#\ Subject: BASF Response to Synthetic Lycopene Commercial Product Applications

Comments:

Dr. Lubin:

Following are fax copies of the letter and three Technical Bulletins sent to you today by

email.

Regards,

Herb Woolf
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BASF

HELPING MAKE PRODUCTS BETTER™

Lisa Lubin, Ph.D.

Office of Food Additive-Safety (HFS-255)
Center for Food Safety and Applied Nutrition
Food and Prug Administration

5100 Paint Branch Parkway

College Park, MD 20740-3835

Pear Dr. Lubin;

BEST ORIGINAL COPY

May 7, 2003

This letter and attachments are being sent. in respense to your telephone request for
additional infarmation regarding the three commercial products composed of synthetic lycopene;
the subject "substance” of the filing for GRAS Notification dated November 22, 2002,

Basic information you requested on the three commercjal products: LycoVit@10%,
Lycopene (LycoVit®) Dispersion 20%, and Lycopene (LycoVit®) 10 CWD is on Technical Bulletins
enclosed. However to better address your request as to which of the commercial products would
be used in conventional foods, | will expand upon thejr use in conventional foods as specified in
the BASF GRAS Exemption Claim in Section C, Table 1.

Table 1. GRAS Uses of Synthetic Crystalline Lycopene in Foods and

Beverages
Maximum Use Level ©
(mg synthetie lycopene®
per 100 g food as
Food Category prepared)

Breakfast cereals (Ready-To-Eat and cooked) 0,6 20, 350r7.0°
Prinks (juice drinks, energy drinks, and dairy fruit 2.5
drinks)
Instant soup 2.0
Low fat dressings 2.0
Meal replacements 2.5
Meatless meat products 5.0
Nutrient bars 5.0
Salty snacks and crackers 3.0
Yogurt 2.0

* The maximum use level of synthetic lycopena per 100

three synthelic lycopene-containing products (|_ycoVi
Dispersion 20)
Total synthetic lycapene (¢/s + trans isomers)

plain puffed cereal grains

types
0.6 mg synthetic lycopene per 100 g cooked cereals

7.0 mg synthetic lycopene per 100 g RTE for cereals weighing less than 20 g per cup, e.g.,

3.5 mg synthetic lycopene per 100 g RTE for cereals weighing 20 g or more but Jess than 43 g per cup
3.5 mg synthetic lycopene per 100 g RTE for high fiber cereals containing 28 g or more of fiber per 100 g
2,0 mg synthelic lycopene per 100 g RTE for cerapls weighing 43 g or more per cup or biscuit

food may be provided by any of the
10%, Lycopene 10 CWD, or Lycopena

000041
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Ali three commercial products are to be used by a feod processor at thejr discretion to
achieve an optimal formulation. Nevertheless, each of the three products has distinctive
formulation characteristics that would be best applied to certain foods.

Lycopene (LycoVit®) 10 CWD Is dispersible in water and therefore should be incorporated
in the agueous phase of a processed food. All of the food categories listed above in Table 1 would
therefore apply. Lycopene (l.ycoVit®) Dispersion 20% is lipid based and would therefore be best
applied to processed foods in which there Is an olly/fat phase. To a lesser extent, all food
categories in Table 1 would apply except beverages. Other than dairy fruit drinks, beverages
would be best fortified with Lycopene (LycoVit®) 10 CWD (cold water dispersible). Lycopene
(LycoVit®) 10% is a tablet grade formulation designed to withstand the pressures of tabletting.
Nevertheless, conventional foods that require stability after compression or extrusion would be a
preduct form of choice, Therefore salty snacks, nutrient bars and certain cereal types might
appropriately use Lycopene (LycoVit®) 10 %. It is not uncommon that a processed food having a
slgnificant aqueous and lipid phase might have both a dispersjon and cold-water dispersible
lycopene form in the product’s formulation to achieve better nutrient distribution.

If there is a need for additional information or clarification, please feel free to contact me.

Sincerely yours,

BEST ORIGINAL COPY

Herbert D. Woolf, Ph.D.
Technology Development Manager
BASF Corporation
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DRAFT
LycoVit 10 CWD is a fine free-
flowing, red-violet powder. The Articlo # Articla : Packagn__
powder consists of micronized 52114885 LycoVit 10 CWD Lycopens 20 kg box
lycopene embedded In a matrix of

fish gelatin and glucose syrup, It is stabilized with dl-alpha-tocophernl,
ascorbyl palmitate and ascorhic acid.

Specifications BEST ORIGINAL COPY

Content ...,.min, 10% of lycopene ‘ ,

(min. 100 mg/gram of lycopene) Particle Size Speclfication
US Slave #] pm
min. 99.5% thru 20 860
min. 94.5% thru A0 425

v T max, 16.4% thru 100 160 _

Lycopene .
CAS 502-65-8
CugHsa
Molecular Weight: 536.¢

Characterjstics

Solubijlity...disperses in cold water at 35-40°C forming a red Storage...store In tightly closed
dispersion, original container, protected from

light, in a dry place at room
Stability...highly stable even in the presence of minerals. It has an ‘ ‘ »
exceptional pressure resistance that gives a minimum of lycopene lemperature (max. 25°C).
exirusion during tabletting, and therefore an excellent stahility in Packaging...26 kg heat sealed,
tablets. It has a shelf life of 18 months stored in the original laminated foil bag In a cardboard
unopened container under recommended storage conditions. box.

Applications...recommended for use in tablets, both Country of Origin...Denmark
multivitamin/ mineral and lycopene tablets. Due to its excellent
flowabllity it is also very suitable for usse in hard capsules and
antioxidant formulations.

Note...must handle in
accordance with the
Material Safety Data Shast

Bulletin #; HNCAR-61-D6D2 IMPORTANT: Tha geseriplinna, dasigna, and data contained hereln ers presenied for your infarmation

©2001 BASFE Corpnration pnly, Becpues thera are many factora under your controt which may affest prosessing or application/usa it
la necesgary for you to make appropriaie tests 1o delarming whather tha praduct i ejiitable for your
particular purposo prioe to s, NO WARRANTIES OF ANY KIND, EITHER EXPRESE OR IMPLIED,
INCLUDING WARRANTIEB OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,
ARE MADE REGARDING PRODUCTS DESCRIRED QR DES|GNS, OR DATA SET FORTH HEREIN, OR
THAT THE PRODIICTS, DESIGNS, DATA, OR INFORMATION MAY BE UBED WITHOUT INFRINGING

Human Nutrillon THE INTELLECTUAL PROPERTY RIGHTS OF OTHERS, IN NO CASE SHALL THE DESCRIPTIONS,

Phone: 1-800-527-B881 DATA OR DESIGNS PROYIDEP BE PRESUMER TO BE A PART OF OUR TERME AND CONDITIONS

Fax: (973) 425-6309 OF 8ALE. Further, you axprassly undosstand and apres {hat the descriptions, deslgns, end data

In Canada call: 1-800-267-23410 furnishod by BAGF haraundor arn glvan gratie nn¢ BASF sssumes no obilgation ar lablity for sema or

In Mexize call: 1-800-723-3D00 resulis nhiained from uss tharnal, &l rugh dalng givan 1o yau end accepled by you at your rlsk.

BASF Corporation
3000 Contlnental Driva - North
Mount Qlive, New Jarsey 078281234

000043
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B LycoVite Dispersion 20%

Technical Bulletin Lycopene in Vegetable Oil

_ T
LycoVit Dispersion 20% - :
Article # Article Package
Lycopene In Vegetable Qil 53194972 LycoVIt Dispersian 20% 26 kg matal drum
is a red-violet ily dispersiop that __Lycopane In Vegetable Ol
contains microcrystalline lycopene
in sunflower ofl. 90% of the
microcrystalline lycopene s finer than 20 microns.
Specifications
Content..............min. 20% |ycopene
Arsenit...ccoiieeennn. =3 mglkg
lead. .. ...ccorennnn, <10 myg/kg
Heavy metals as Pb....... s 10 mg/kg Lycopene
' CAS 502-65-8
N4 VAN X X CaioHes
£ N N Malecular Weight: 536,9
Characteristics
Stability...eonsitive to oxygen, light, heat and moisture. It has a Storage... store In a well-¢losed
shelf [ife of 18 months stored |n the original unopensd container and light-impervious container at
under recommended storage conditions. During storage the B-16°C. Alter opening, pad with
microcrystalline lycopene can settle down {o the bottom of the nitrogen until reuse.
contalner; therefare, it is recommendsd ta stir the dispersion
before using. Packaging...25 kg metal drum.
Applications...for dietary supplements. Can be used as an Country of Origin...Germany
active ingredient in soft gelatin capsules. Also suitable for Note...must handle in
fortification in food and supplements as an oily dispersion, accordance with the Material
Safety Data Sheet
&Y Bullatin #: HNCAR-63-0401 IMPORTANT: Tha dnsériptions, doaigna, And dala cantaipad heraln are pragented for your Infarmation
©2001 BASF Corporation only, Bacausn there are Many 1acters pnder yeur control which may affect processing or appllcatien/use It

"y

o

Rpcydad Paper

)

fs nacaerary for yoli 1o maka enproprisie testa to determnine whather the produst is suitable for your
particular purpoas prinr Lo ise, NO WARRANTIES DOF ANY KIND, EITHER EXPREBS OR (MPLIED,
INCLUDING WARRANTIES OF MERCHANTABRILITY OR FITNEBS FOR A PARTICULAR PURPQOSE,
ARE MADE REGARDING PRODUCTS PESCRIBED QR PESIGNE, OR RATA SET FORTH HEREIN, GR
THAT THE PRODUCTS, DESIGNS, DATA, OR INFORMATION MAY BE USED WITHOUT INFRINGING

Hurnan Nutedfion THE INTELILECTUAL FROPERTY RIGHTS OF OTHERS, IN NO CASE SHAL|. THE DESCRIFTIONS,
Phene: 1-800-527-B881 DATA QR DEBICNS PROVIDED BE PRESUMEDR TO BE A PART OF OUR TERMS AND CONDITIONS
Fax: (873} 428-5389 OF S8ALE. Further, you axpressly undesetand and ngres that the descriptians, designa, and data

In Canada call: 1-800-267-2340 furniahed by BABF hereinder are given gratle and BAGF @s:umas nn nbligation or fipbitity for aame ar
in Maxico eall; 1-800-723-3000 resuita ohtalned from uae thereaf, all such being given to you And ascepted Dy yau Bl your risk,

BASF Corpoeration
3000 Continentsl Drive - North
Mount Olive, Now Jorsny 37628-1234
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Technlcal Bulletin Lycopene, Tablet Grade
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LycoVit 10% Lycopene, '
Tablet Grade, Is s free-flowing, . Article # ___Article _Package
dark red powder with occasional 50825236 LycoVit 10% Lycopane, Tablet Grade 25 kg pox
white spots of food starch. The

powder consists of spherical particles of a fine particle size, The particles

consist of lycopene Jn 2 food starch coated matrix of gelatin and sucrose. 1t is

stahilized with tocopherol, sadium asrorbate and ascorbyl palmitate and

contains tricalcium phosphate as a flow-ald,
BEST ORIGINAL COPY

Specificatjons

Content .....min. 10% of lycopene S .
(min. 100 mg/gram of lycopene) Particle Sjze Specifjcation
{.oss nn drying ...s 5% (4 hours st 105°C) : JUS Sieve #| pm
min. 89.5% thru 20 850

min. 84,5% thru 40 425
o max. 15.4% thru 100 150

Lycopane

CAB 502-65-8
CipHes
Molecular Weight: 536.9

Characteristics

Solubility...disperses in water at 35-40°C forming a red Storage...store in tightly closed
dispersion. original container, protected from

. light, in a dry place at room
Stabillty...highly stable even in the presence of minerals, It has an .
exceptional pressure resistance thatpgives a minimum of lycopene temperature (max. 25°C).
extrusion during tabletting, and therefare an excellent siability in Packaging...25 kg heat sealed,
tablets. It has a shelf |ife of 36 monihs stored in the original laminated foll bag in a cardboard
unppened confalner under recommended storage conditions. box.

Applications...recommended for use in tablets, bath Country of Orlgin...Denmark
multivitamin/ mineral and lycopene tablets. Dus to ils excellent N

. ote...must handle in
flowabllity it is also very suitable for use in hard capsules and accordance with the

antioxidant formulations. Material Safety Data Sheet

Bultetin #; HNCAR-80-0103 IMPORTANY: Tha daecriptiona, designs, and data contained haraln ars presanted for your Infarmation

©2001 BASF Corporation nnly. Becausa thera sra many factors undar yrur cantrel which mey affect processlng or application/use it
la necesaary for you o makno appropfinie tesls 1o determine whather the product (s sultable for your
particular purpose prior ta (ise, NO WARRANTIES OF ANY KIND, EITHER EXPREGS OR IMPLIED,
INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,
ARE MADE REGARDING PROPUCTE DESCRIBED DR DESIGNS, OR DATA SET FORTH HEREIN, DR
THAT THE PRORICTS, DESIGNE, DATA, OR INFORMATION MAY BE USED WITHOUT INFRINGING

Human Nutriion THE INTELLECTUAL PROPERTY RIGHTS OF OTHERS. IN NO GABE SHALL THE DESCRIBTIONS,

Phone: 1-800-527-8881 RATA OR DESIGNS PROVIDED BE PRESUMER TO BE A PART OF OLIR TERMSR ANN CONDITIONS

Fax: (873} 426-5389 OF BAlLE. Furthar, you expressly understand and egren that ihe descriplions, deasigns, and data

In Capada call: 1-800-267-2340 harnished by BABF hereunder are glven gretls end BABF aesumns na abfigation or lipbAlty for same ar

In Mexico call: 1-800-723-3000 resulls ohlalned from uae theraof, all such belng given 1o yeu and accepted by you Bt your rlgk.

BASF Corporation
3000 Continental Drive - North
Moun! Olive, New Jersny 07828-1234
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