

http:www.fda.gov

Page 2 — Dr. Miks

strain E. coli K-12 “MAP425”3 in media containing lactose derived from cow’s milk and
is secreted into the fermentation media. After fermentation is complete, the 3'-SL is
obtained by a series of filtration, deionization, and decolorization steps to remove the
production microorganism, water, minerals, and other small molecules, and to
concentrate the final 3'-SL product, which is dried to a powder. Glycom states that all
processing aids used are food grade and used in accordance with U.S. regulations or are
previously determined to be GRAS for their respective uses.

Glycom provides specifications for 3'-SL that include minimum levels of 3'-SL (=88% on
a DM basis) and sodium (2.5 to 4.5%), and limits on D-lactose (<5%), sialic acid (<1.5%),
3'-sialyllactulose4 (<5%), moisture (<8%), lead (<0.1 mg/kg), Salmonella serovars
(absent in 25 g), and C. sakazakii (absent in 10 g).5 Glycom provides results of five non-
consecutive batch analyses to demonstrate that 3'-SL can be manufactured to meet these
specifications. Glycom states that the stability of 3'-SL can be calculated to be at least
five years when protected from light and stored at room temperature and ambient
humidity, based on two-year studies conducted under accelerated conditions.

Glycom provides estimates of dietary exposure to 3'-SL from intended uses in infant
formula, conventional foods, and toddler foods using food consumption data from the
National Health and Nutrition Examination Survey (2013-2014). Glycom estimates the
dietary exposures to 3'-SL for infants up to 6 months of age to be 0.30 g/person (p)/day
(d) (44 mg/kg body weight (bw)/d) at the mean and 0.55 g/p/d (75.3 mg/kg bw/d) at
the goth percentile, and for infants 7 to 12 months of age to be 0.44 g/p/d (49.3 mg/kg
bw/d) at the mean and 0.82 g/p/d (87.9 mg/kg bw/d) at the 9otk percentile. Glycom
estimates the dietary exposures to 3'-SL for the total population (consumers only) to be
0.21 g/p/d (4.3 mg/kg bw/d) at the mean and 0.44 g/p/d (8.4 mg/kg bw/d) at the goth
percentile.

Glycom discusses the safety of 3'-SL and states that its 3'-SL is chemically and
structurally identical to 3'-SL found in human milk. Glycom notes that the intended use
levels of 3'-SL are within reported mean concentrations measured in pooled human
milk; therefore, they are not expected to present a safety concern. Glycom provides a
general discussion regarding the absorption, distribution, metabolism, and excretion of
HMOs, including 3'-SL. Glycom states that 3'-SL does not undergo significant digestion
in the upper gastrointestinal tract and that small quantities of ingested HMOs are
reported to be absorbed intact and excreted unchanged in the urine.

Glycom summarizes and discusses published toxicological studies on its 3'-SL that
include 14-day and 90-day repeat dose toxicity studies in neonatal rats, a bacterial

3 E. coli K-12 is a non-pathogenic, non-toxigenic, and safe production strain when used in accordance with
good manufacturing processes. The E. coli K-12 “MAP 425” production strain was derived from E. coli K-
12 “MDO” described in GRN 000650 by the targeted insertion of a-2,3-sialyltransferase and a gene
cluster encoding a-N-acetylglucosame-6-phosphate epimerase, sialic acid synthase, and CMP-NeusAc.

4 Glycom notes that 3'-sialyllactulose is an isomer of 3'-SL that results from the isomerization of the
terminal glucose moiety of 3'-SL to fructose.

5 Glycom’s C. sakazakii specification is intended for use of 3'-SL in powdered infant formulas. We note
that a comparable limit for 3'-SL for use in liquid infant formulas that require a retort step is not needed.
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reverse mutation test, and an in vitro mammalian cell micronucleus test showing no
toxicologically relevant effects. In addition, Glycom discusses published genotoxicity
studies and toxicity studies in rats and Beagles, showing no toxicologically relevant
effects using 3'-SL manufactured by other methods. Glycom also discusses published
tolerability studies in humans using 3'-SL and in neonatal piglets using a combination of
3'-SL and 6'-SL manufactured by other methods to support its safe use. Furthermore,
because 6'-SL is a structural isomer to 3'-SL, Glycom discusses published studies on its
6'-SL, as well as 6'-SL from another manufacturer, to support safety.

Glycom includes the report of a panel of individuals (Glycom’s GRAS panel). Based on
its review, Glycom’s GRAS panel concluded that 3'-SL is safe under the conditions of its
intended use.

Based on the totality of information discussed above, Glycom concludes that 3'-SL is
GRAS for its intended use.

Standards of Identity

In the notice, Glycom states its intention to use 3'-SL in several food categories,
including foods for which standards of identity exist, located in Title 21 of the CFR. We
note that an ingredient that is lawfully added to food products may be used in a
standardized food only if it is permitted by the applicable standard of identity.

Potential Labeling Issues

Under section 403(a) of the FD&C Act, a food is misbranded if its labeling is false or
misleading in any way. Section 403(r) of the FD&C Act lays out the statutory framework
for labeling claims characterizing a nutrient level in a food or the relationship of a
nutrient to a disease or health-related condition (also referred to as nutrient content
claims and health claims). If products containing 3'-SL bear any nutrient content or
health claims on the label or in labeling, such claims are subject to the applicable
requirements and are under the purview of the Office of Nutrition and Food Labeling
(ONFL) in the Center for Food Safety and Applied Nutrition. The Office of Food
Additive Safety did not consult with ONFL on this issue or evaluate any information in
terms of labeling claims. Questions related to food labeling should be directed to ONFL.

Allergen Labeling

The FD&C Act requires that the label of a food that is or contains an ingredient that
contains a “major food allergen” declare the allergen’s presence (section 403(w)). The
FD&C Act defines a “major food allergen” as one of eight foods or food groups (i.e., milk,
eggs, fish, Crustacean shellfish, tree nuts, peanuts, wheat, and soybeans) or a food
ingredient that contains protein derived from one of those foods. 3'-SL derived from
lactose requires labeling under the FD&C Act because it contains protein derived from
milk.
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