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= BASF NUTRITION & HEALTH

We create chemistry

Ms. Ellen Anderson
Consumer Safety Officer
Division of Food Ingredients
Center for Food Safety and Applied Nutrition
Food and Drug Administration
5001 Campus Drive
College Park, MD 20740
August 12, 2019

Re: GRAS Notice No. GRN 000852

Dear Ms. Anderson,

This is in reference to your letter dated July 31, 2019 asking for clarification on 5 questions that
have been raised as a part of your evaluation of GRN 000852 for 2"-Fucosyllactose (2'-FL).

1. The notice does not state whether a search of published scientific literature was conducted to
identify any information that might contradict with your conclusion that 2’-FL is GRAS under the
intended use. If a literature search was conducted, please describe how the search was
conducted, including the time frame of the search and any pertinent results.

Response:

Two literature searches have been conducted by BASF to identify relevant information for
assessing the safety of BASF's 2’-fucosyllactose:

The first search on any toxicological data of 2’-fucosyllactose was conducted using the STN
service (http://www.stn-international.de/stn_home.html). STN is an online database service that
provides access to published research, journal literature, patents, structures, sequences,
properties, and other data. The database covers worldwide literature from all areas of chemistry,
biochemistry, chemical engineering, and related sciences. The following databases covered by
STN were searched for literature regarding toxicological substance information: BIOSIS,
HCAPLUS, REGISTRY, EMBASE and TOXCENTER. The CAS number for 2-Fucosyllactose
was used to collect additional substance identifiers in the file REGISTRY. All relevant identifiers
were used to select toxicological significant information in the other files. The period of the
research covered all references in the databases up to October 2018.

In addition to the STN search, further national and international substance databases (e.g. EPA
IRIS, US NTP, RTECS) were searched with the aim to identify information on toxicological
properties or harmful effects in humans or animals. We have considered only regulatory relevant
studies, but not any explorative studies.

While preparing the GRAS notice a second literature search was conducted in October 2018 to
identify recent literature on the safety of 2'-fucosyllactose which have not been considered in
other GRAS notifications on 2'-fucosyllactose before. As a reference point BASF used GRN 735
for which FDA issued a “no-questions” letter on April 6, 2018. GRN 735 had been submitted in
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September 2017, so it was decided to restrict the literature search to studies published in 2017
and 2018. This search was performed in the Primo Central Index (using the search interface
provided by the ETH Zurich library). The term used was “Fucosyllactose” which resulted in
approx. 540 titles which were screened whether they contained relevant safety information.
Likewise, Google Scholar was searched with a time limitation to 2017 and later (the first fifty hits
were assessed). From these two searches 5 new relevant studies have been identified: GIBSON
(2017), MOUKARZEL (2017), E. J. REVERRI (2018), VAN BERLO (2018), VANDENPLAS
(2018).

None of the 5 identified new publications contradict with our conclusion that BASF's 2'-FL is
GRAS under the intended use.

Please indicate the protein source (e.g., milk-based, soy-based, whey-based, etc.) of the infant
formula to which 2'-FL is intended to be added.

Response:

2'-FL is intended to be used in infant formula for full term infants. Adding 2’-FL to infant formula
aims at narrowing the nutritional gap between human milk and formula, independent of the
protein source of that formula. Thus, 2'-FL is intended to be added to milk-based, whey-based
and soy-based infant formula.

In Table 14 on page 32 of the notice, it states 2’-FL is intended for use in “ready-to-drink formula
or formula prepared from powder.” Is 2’-FL intended to be used in concentrated infant formulas
as well? We interpret “ready-to-drink” to mean that no reconstitution is required, which is
different from concentrated infant formula.

Response:

BASF’s 2‘-FL can also be used for concentrated infant formula. The concentration of 2*-FL /100
kcal of the ready-to-drink formula will remain unchanged. The 2’-FL concentration in 100 ml of
the concentrated formula would be correspondently higher, reflecting the reconstitution with
water which is necessary before feeding the formula to an infant.

Examples of products based on concentrated infant formula are:

e Enfamil PREMIUM Infant, infant formula, prepared from liquid concentrate, made
with water, NFS (food code: 11710632)

¢ Enfamil PREMIUM Infant, infant formula, prepared from liquid concentrate, made
with tap water (Food Code 11710633),

e Enfamil PREMIUM Infant, infant formula, prepared from liquid concentrate, made
with plain bottled water (Food Code 11710634 )

e Gerber Good Start Gentle Plus, infant formula, prepared from liquid concentrate,
made with water, NFS (Food Code 11710912).

Hence, we would like to amend Table 14 of our notification as follows:
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Table 14 Intended food categories and use levels for 2‘-FL
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Proposed Food Food Uses Maximum 2’-FL RAAC?) Maximum 2’-FL
Category use level use levels
(21 CFR 170.3) (g / serving) (gormL) (g/10009)
Beverages and Energy drinks 0.28 360 0.08
Beverage Bases
Fitness water and thirst 0.28 360 0.08
quenchers, sports and
isotonic drinks
Breakfast cereals Ready-to-eat breakfast 1.2 15 (puffed) 8.0
cereals for adults and 40 (high-fiber) 3.0
children 60 (biscuit-types) 2.0
Hot cereals for adults and 1.2 40 (dry) 0.48 (as consumed)
children ~ 250 (prepared)
Dairy Product Milk substitutes such as 0.28 240 0.12
Analogs soy milk and imitation
milks
Frozen Dairy Frozen desserts including 1.2 ~70 1.7
Desserts and ice creams™ and frozen
Mixes yogurts, frozen novelties
Gelatins, Dairy-based puddings, 1.2 ~70 1.7
Puddings and custards and mousses
Fillings
Fruit pie filling 1.2 85 141
“Fruit prep” such as fruit 1.2 ~40 3.0
filling in bars, cookies,
yogurt and cakes
Grain Products Bars, including snack bars, 0.48 40 1.20
and Pastas meal-replacement bars and
breakfast bars
Jams and Jellies, Jellies and jams, fruit 1.2 ~20 6.0
Commercial preserves*, and fruit
butters
Milk, Whole and | All acidophilus or fortified 0.28 240 0.12
Skim milks, non-fat and low-fat
milk fluids, including fluid
milk and reconstituted milk
powder*
Milk Products Flavored milks, including 0.28 240 0.12
chocolate milk, coffee
drinks, cocoa, smoothies
(dairy and fruit-based),
other fruit and dairy
combinations, yogurt
drinks, and fermented milk
drinks including kefir **
Milk-based meal 0.28 240 0.12
replacement beverages or
diet beverages**
Yogurt*,** 1.2 225 0.53
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Proposed Food Food Uses Maximum 2’-FL RAAC?) Maximum 2’-FL
Category use level use levels
(21 CFR 170.3) (g / serving) (gormL) (g/10009)
Formula intended for 1.2 200 ) 0.6
pregnant women (“mum”
formulas, -9 to 0 months)
Processed Fruits Fruit drinks, including 0.28 240 0.12
and Fruit Juices vitamin- and mineral-
fortified products
Fruit juices* 0.28 240 0.12
Sweet Sauces, Syrups used to flavor milk 0.28 40 0.70
Toppings and beverages
Syrups
Other Categories
Non-Exempt Infant formula (0-6 0.24 100") 0.24 (0.40g /100
Infant and months), including ready to kcal) ©
Follow-On drink formula, concentrated
Formula formula requiring
reconstitution with water
and powder requiring
reconstitution with water
Follow-on formula (6 to 12 0.24 100°) 0.24 (0.40 g/ 100
months), including ready to kcal) ¢
drink formula or formula
prepared from powder
Baby Foods Meal replacement products 0.24 120°) 0.2
such as Pediasure
Growing-up (toddler) milks 0.24 120°) 0.2
(12-36 months)
Ready-to-eat, ready-to- 1.2 15 (dry) 1.09 (as consumed)
serve hot cereals 110 (ready-to-
serve)
Yogurt and juice beverages 1.2 120 1.0
identified as “baby” drinks
Desserts including fruit 1.2 110 1.09
desserts, cobblers,
yogurt/fruit combinations
(“junior type” desserts)
Baby crackers, pretzels, 0.4 7 5.7
cookies, and shack items

4,

in the production of 2’-FL. Please indicate the source of the lactose.

Response:

In Table 10 on page 23 of the notice, lactose is listed as a component in the growth media used

For production of the batches as mentioned in this notification, lactose from cow’s milk (food
grade) is used. Specification parameters of the lactose used are in the attached file.
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In Table 12 on page 27 of the notice, there is a parameter listed for residual protein with a
specification of less than or equal to 0.01% in the 2’-FL ingredient. Please explain the origin of
this residual protein.

Response:

2'-fucosyllactose is produced by fermentation followed by a downstream process that aims at
effectively removing the biomass of the used microorganism. The biomass consists especially of
cell-walls incl. proteins. Neither the raw materials in the fermentation (growth media
components) nor the processing aids used in the purification process contain any protein source
as indicated in Tables 10 and 11 of our notification. Thus, the only relevant protein source in the
production process is the fermentation organism.

However, the protein limit of NMT 0.01% is a quality control parameter for an effective
downstream processing resulting in an absence of the microorganism and its constituents in the
final product. As described in the notice (see 2.3.2 Isolation and purification) the 2’-FL containing
liquid phase is filtered by a cross-flow filtration process with an ultrafiltration membrane to
remove large molecules (e.g. protein, DNA and lipopolysaccharides). Hence, our manufacturing
process results in a product in which no residual protein is detected. The limit of 0.01% which is
described in our product specification (Table 12) represents the limit of detection (LoD) of the
modified Bradford Assay.

It should be noted that this threshold of 0.01% is also specified in the other 2’-FL GRAS
notifications, which have received the “no questions” letters from FDA, and using the same
production host (E. coli K12) (please see the notification of Glycom GRN 650,
Glycosyn/Friesland GRN 735 and Dupont GRN 749). Moreover, the LoD of 0.01% has also
been recognized by the European Food Safety Authority (EFSA) in their latest scientific opinion
regarding “Safety of 2’-fucosyllactose/ difucosyllactose mixture as a novel food pursuant to
Regulation (EU) 2015/2283" (doi: 10.2903/j.efsa.2019.5717). Cross references to other
applications/notifications using the same production host can therefore be made.

hope the responses to your questions are satisfactory. We are looking forward to your

completed evaluation. If you have any further questions or need clarification, please reach out to me
or my colleague claudia.callies-kluepfel@basf.com.

Sincerely,

(b) (6)

Haresh. P. Madeka, PhD
Sr. Regulatory & External Affairs Manager
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