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Chemistry

1. The notifier describes a nitrogen quantification method to quantify the protein content of their
ingredient. However, the notifier also described other methods extensively within the notice,
including the ELISA method.

Please clarify what methods were used to quantify the protein content of their ingredient.

REPLY: The total nitrogen content of the Lacprodan OPN-10 raw material is determined under
ISO 8968-3/ IDF 20-3, the determination of nitrogen content in milk and milk products. Two
different factors were used, either nitrogen multiplied by a factor of 6.38, commonly used to
determine protein levels in dairy raw materials (WHO-FAO, 2008), or nitrogen multiplied by a
factor of 7.17, a more accurate factor based on the purity of the ingredient, its post translational
modifications and other factors (to accurately reflect protein content in raw material contributed
by OPN) to determine the protein content of the ingredient (de Boer, 2014). The Lacprodan
OPN-10 specifications lists the total nitrogen content calculated with the factor of 6.38.

Toxicology

2. On page 16, Table 4, the notifier states that the predicted bovine whey-derived osteopontin
(OPN) exposure to infants <l month of age from the intended use at the 90th percentile is 39.5
mg/kg bw/day. On Pg. 86, the notifier states that the Acceptable Daily Intake (ADI) for bovine
whey-derived OPN is 50 mg/kg bw/day based on No-Observed-Adverse-Effect-Level (NOAEL) of
2500 mg/kg bw/day from a published teratogenicity study in rats. However, traditionally, the
safety factor for interspecies and intraspecies extrapolations using rodent studies is 100
(Benford, 2000). Thus, the NOAEL of 2500 mg/kg bw/day would be extrapolated to ADI of 25
mg/kg bw/day.

Please provide a rationale for:

» Why the safety factor of 50, instead of 100, is appropriate.

» Why the estimated exposure of 39.5 mg/kg bw/day at the 90th percentile in a sensitive and
vulnerable population is not a safety concern.

REPLY: The OPN molecule contained in the Lacprodan OPN-10 product is
substantially similar to the OPN molecule that is naturally found in human breast milk, and is
being added to infant formula at a level not exceeding that found in breast milk (Schack et al.,
2009). The NOAEL from the 90-day toxicity study was 2000 mg/kg bw/day, the highest dose
evaluated, and the NOAEL of 2500 mg/kg bw/day from the published teratogenicity study was
also the highest dose evaluated in the study (Kvistgaard et al., 2014). The evaluation by the
Expert Panel was that, based on the lack of toxicologically relevant adverse events in any of the
safety studies conducted on OPN-10, the level of estimated intake at 50 mg/kg bw/day was safe
for the intended consumers (i.e., infants). In addition, OPN from bovine sources has been
consumed for centuries at low levels when contained in dairy products.

Further, the estimated exposure of 39.5 mg/kg bw/day at the 90™ percentile is not a safety
concern for the same reasons that were provided above, as the safety studies did not indicate
adverse effects at any level, and the amount of OPN from OPN-10 when added to infant formula
is at or below the levels of OPN found in human breast milk as cited in the published literature
(Schack et al., 2009).
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Lastly, with regard to the 100-fold safety factor, this is an arbitrary, one-size-fits-all rule
of thumb and not part of any regulation pertaining to a GRAS conclusion. Publications on
determining the safety of novel foods and food ingredients stresses that safety assessments for
such products should take account of the characteristics of the individual ingredient, including in
the assessment an understanding of the origin, production, compositional analysis, nutritional
characteristics, previous human exposure and anticipated use of the product (Edwards, 2005;
Jones, 2007). The information indicated above and provided in the notification confirms that a
100-fold safety factor is not necessary for Lacprodan OPN-10. The 100-fold safety factor, is
however, recommended in U.S. regulations, but specifically for food and color additive petitions
and, is not required for a conclusion of GRAS status. In this instance, OPN-10, under the
intended conditions of use, was concluded, among qualified experts, to be safe under the
conditions of its intended use, and to meet the statutory and regulatory safety standard of “a
reasonable certainty of no harm” and, is therefore GRAS.

3. OPN is similar to lactoferrin in that they both possess immunomodulatory bioactive
properties. It has been previously reported that lactoferrin binds OPN at approximately 3:1 ratio
(Yamniuk et al., 2009). Lactoferrin is considered lower in non-supplemented infant formulas
compared to breastmilk.

Given that many infant formulas do not supplement the formula with lactoferrin to levels
normally observed in breastmilk, please provide a rationale as to why increasing the levels of
OPN does not negatively impact the bioavailability of lactoferrin in bovine whey-derived OPN-
supplemented infant formulas.

REPLY: Yamniuk et al. (2009) described the in vitro binding of osteopontin to lactoferrin in
titration experiments performed in HEPES buffers. The pH conditions under which the
experiments are performed are not given in the paper, but HEPES buffer is usually used at
neutral pH (6-8). The highly acidic environment of the stomach is expected to protonate acidic
groups of the amino acid side chains in osteopontin and hence, eliminates potential electrostatic
interactions the protein may have with other proteins, including lactoferrin. Likewise, the action
of pepsin in the stomach on both lactoferrin and osteopontin is also expected to contribute to
dissociation of whatever complexes they may have formed. It is therefore highly unlikely that
osteopontin influences the bioavailability of lactoferrin in milk or infant formulas in any
significant way.

In general, in vitro studies of protein-protein interactions can only to a limited extent be
used as indications for binding under in vivo conditions, especially at very high protein
concentrations as in milk. There are few proteins from milk that have been shown, under
carefully designed in vitro conditions, can interact with each other. Examples of this include
lactoferrin electrostatic binding to milk beta-lactoglobulin and of lactoferrin binding to albumin
(Lampreave et al., 1990); both of which are present in milk and infant formulas in significantly
higher concentrations than OPN. Even if such a complex between OPN and lactoferrin may be
found in vitro, the low pH of the stomach and bile emulsifiers and pancreatic enzymes make it
very unlikely that it would even exist in vivo. It is also noted that Yamniuk et al. (2009)
concluded that a complex between OPN and lactoferrin would likely be considered a benefit to
the consumption of both OPN and lactoferrin, not a detriment; the authors suggested that “OPN
may act as a carrier protein for LF [lactoferrin] in milk”.
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4. Estimation of the level of human OPN (hOPN) in breastmilk was based on a single study
(Schack et al., 2009) of 29 samples from Denmark, a country considered to have relatively
homogeneous population (Athanasiadis et al., 2016). As stated by the study authors as well as
the notifier, there is also a considerable large variation in the level of OPN detected.

Please address the following:

* Given the difference in demographics between nursing mothers in Denmark and the United
States as well as the existence of large variations obtained from a small sample size, elaborate
on why ~138 mg/L of OPN was chosen with respect to its level being generally recognized as
safe. In your answer, elaborate on why the concentration of OPN (i.e. mg/L of breastmilk) was
chosen rather than %OPN/total protein in breastmilk for the estimation of appropriate amount
of OPN to be added to infant formula.

* Given that one of the components in your safety narrative relies on the assumption that ~138
mg/L of OPN is the “normal” level of OPN found in all breastmilk across demographics and
days post- parturition, it appears that the reliability of this information is vital to your
assessment. If this is not the case, please elaborate.

REPLY: While the presence of OPN in milk was initially reported in a published paper in 1989
(Senger et al), there have been few published papers since that time that determine the
concentration of OPN in human breastmilk. Among those that analyzed human breast milk levels
of OPN, Schack et al. (2009) utilized a method that has since been evaluated as being specific for
human OPN and accounted for potential confounding factors in the quantification of OPN in
breast milk. Schack et al. (2009) provided the concentration of OPN in human and bovine milk
in both a “mg/L” and “%OPN/total protein” basis, but conducted most comparisons with infant
formula utilizing the “mg/L” data. Utilizing the “mg/L” dataset, along with the amount of
formula consumed per day allowed for a more direct comparison with available consumption
data and safety study intake data. In addition, previous notifications of GRAS status indicated the
addition of an infant formula ingredient on a “mg/100 ml formula” basis (Morinaga, 2014) and
therefore considered acceptable for analysis of an infant formula ingredient.

Recently, a multicenter study comprising 629 mothers from China, Denmark, Japan and
South Korea was conducted. The data from the study is not published, but may be viewed as
corroborative and will soon be submitted for publication. In brief, the median OPN content
across sites, based on the first sample from each of the 629 mothers was 157.00 mg/L (IQR
95.40-229.50, min-max 2.19-474.84). Based on the first sample from the 495 mothers with a
corresponding protein concentration available, the median OPN concentration was 172.04 mg/L
(IQR 114.36-240.76, min-max 11.99-474.84), and the median OPN/protein% was 1.79% (IQR
1.25-2.56, min-max 0.14-16.47).

Some variation among study sites was observed. In China the median OPN concentration
was 266.22 mg/L, (IQR 210.82-323.92, min-max 100.52-455.68), corresponding to 2.69% (IQR
2.18-3.58, min-max 0.84-16.47) of the protein concentration. In South Korea the mean OPN
concentration was 216.20 mg/L (IQR 160.56-268.80, min-max 35.56-474.84), corresponding to
1.76% (IQR 1.27-2.09, min-max 0.27-3.52) of the protein concentration (high protein
concentrations were observed in the South Korean milk). In the Japanese milk the median OPN
concentration was 185.00 mg/L (IQR 151.00-229.50, min-max 60.00-358.00), corresponding to
2.39% (IQR 1.77-2.90, min-max 0.71-6.24) of the protein concentration. In the Danish breast
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milk the median OPN concentration was 99.68 mg/L (IQR 67.45-149.10, min-max 2.19-355.40).
Regarding the 185 samples with enough material for macronutrients analysis, the OPN
concentration was 107.40 mg/L (IQR 68.19-156.20, min-max 11.99-355.40), corresponding to
1.32% (IQR 0.88-1.71, min-max 0.14-8.70) of the protein concentration.

Variation in the OPN content do exists among mothers and among different geographical
populations. As the Danish mothers’ milk have the lowest OPN level among the populations
analyzed, it reasonable to claim that a level of 138 mg/L can be regarded as safe. The data from
the Asian populations indicate that much higher levels could also be regarded as normal and safe.

Several studies have shown that the composition of human milk vary geographically.
Recently, it was shown that human milk oligosaccharide concentrations and profiles varied
extensively among milk samples from 11 international cohorts from four different continents
(McGuire et al., 2017). In an older study, the content of the bioactive milk protein lactoferrin was
found to be significantly higher in milk from Ethiopian than Swedish mothers (Lonnerdal et al.,
1976). Likewise, a recent study showed that the levels of both lactoferrin and lactadherin in
breastmilk of both Indian and South African women were significantly higher than those from
women in the United States (Moon et al., 2013).

The soon to be published data provided to Arla reported the content of OPN in breast
milk that was analyzed from 629 mothers from China, Denmark, Japan and South Korea (Table
1). This multicenter study obtained a total of 829 breast milk samples from the subjects (521
mothers provided one sample, 16 provided 2 samples, and 92 mother delivered 3 samples at
different visits). This corroborative data found that, across all sites and when delivering the first
sample, the median OPN content was 157 mg OPN/L breast milk, which is slightly higher than
the conservative 138 mg/L published by Schack et al (2009). The data also showed that there
was a decrease in the OPN concentration with increasing infant age, but this inverse relationship
was evident only within the first three months of life.

[Remainder of this page is blank]
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Table 1. Maternal and infant characteristics, absolute (mg/L) and relative (%) OPN concentration

China Denmark Japan South Korea
Pericd of February 2016 — May 2012 - February 2015 - March 2017 -
collection October 2016 February 2014 September 2016 April 2017
Mothers (V) 76 318 118 117
Number of 225 318 169 117
samples (n)
Number of visits 1-3 1 1-3 1 -
Samples collected (n)
Visit 1 75 318 79 117
Visit 2 76 - 69 -
Visit 3 74 - 21 z
Number of mothers with
One sample 1! 318 856 117
Two samples 12 - 157 -
Three samples 74 - 18 -
Infant age (weeks), median (IQR)
Visit 1 429 17.4 (14.9-19.3) 8.0 (6.0-9.1) 3.9 (3.0-4.9)
Visit 2 8.58 - 16.9 (14.1-18.9) -
Visit 3 12.87 - 25.1(22.7-26.3) -
Maternal age (years),
mean + SD (min-max)
Visit 1 298+3.6 31.4+40 32.6+4.2 32.2+36
(20.33-41.41) (21.73-43.43) (24.12-41.87) (22.28-42.24)
Visit 2 29.9+3.6 - 31.6+4.2 -
(20.40-41.49) (21.55-42.02)
Visit 3 29.9+3.6 - 33.5+43 -
(20.53-41.58) (26.69-42.19)
OPN (mg/L), median (IQR)
Visit 1 266.24 99.68 182.50 216.20
(212.72-325.52) (67.45-149.10) (151.00-225.00) (160.56-268.80)
Visit 2 195.20 - 169.50 -
(147.50-237.46) (118.00-229.50)
Visit 3 175.92 - 119.00 -

(117.44-210.40)
OPN/protein (%), median (IQR)

(81.50-198.00)

Visit 1 2.72(2.18-3.58)*  1.32(0.88-1.71)° 2.39 (1.75-2.81) 1.76 (1.27-2.09)
Visit 2 2.24 (1.60-3.34) - 2.20 (1.50-2.80) 5
Visit 3 2.05 (1.54-2.72) - 1.80 (1.06-2.50) .

1) At visit 1; 2) At visits 1 and 2; 3) Corresponding to day 30, 60 and 90 respectively; 4) n = 74 due to
macronutrients analysis device breakdown; 5) n = 185 due to lack of sample material; 6) At visit 1, n = 46; at
visit 2, n = 39; 7) At visits 1 and 2, n = 12; at visits 1 and 3, n = 3; 8) Lower than the previous due to a number
of mothers providing their only sample at the second visit
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5. Although ELISA quantitation described in Nagatomo et al. (2004) may be considered an
overestimation, it appears that majority of hOPN in whey protein (presumably from crude
preparations) in transitional and mature human milk is in the full-length form as assayed by
Western blotting analysis using 10416 monoclonal antibody (Fig. 2 of the manuscript). In fact,
Bissonnette et al. (2012) confirmed the absence of cleaved hOPN form in breastmilk. However,
the purified bovine whey-derived OPN in the notice consists mainly of cleaved peptides (80% C-
terminal truncated vs. 20% full-length, pg. 9 of notice). Furthermore, as stated by Christensen
and Sorensen (2014), “... the cleavage pattern observed for hOPN in milk is not necessarily
identical to that for bOPN ... [k]knowledge of the exact cleavage sites is important, as small
differences in the C-terminal of the fragments may have significant effects on the interaction
between these and integrins. (emphasis added)”

Please discuss why the potential differences in the proportion of full-length vs. cleaved peptide(s)
between hOPN in human milk and bovine OPN (bOPN) in bovine milk are not a safety concern.

REPLY: We have reached out to Dr. Sorensen (Aarhus University, Denmark) who has +20
years of experiences with human and bovine milk OPN and has published extensively on OPN
and other milk constituents, who has stated the following:
we do always observe several OPN fragments when analyzing human milk by SDS-
PAGE or Western blotting. The degree of fragmentation is subject to large variation
among individual mothers, which is most likely a reflection of the activities of proteases
that cleave OPN in the most susceptible region around the thrombin/plasmin cleavage
site. The staining and migration of the OPN fragments varies significantly from system to
system and this could be some of the explanation to why some articles describes human
milk OPN as less fragmented or not fragmented.
To empbhasize the relatively rare occurrences of mothers milk without OPN
fragmentation, we have a very few milk donors that we have designated “super-moms”,
to reflect that they have very little fragmentation of their milk OPN (approx. 90% full
length OPN). Milk from these donors is used to purify the pure full length OPN form,
which is used for structural OPN studies in our laboratory.

In Christensen et al. (2010), the fragmentation of OPN in human milk is thoroughly
characterized by Western blotting, reverse-phase HPLC and mass spectrometry (MS)
identification of sites of cleavage. The Western blotting (using polyclonal antibodies which
recognizes several different epitopes and modification variants of OPN) of human milk OPN
purified from pooled donor milk from several mothers showed significant fragmentation of OPN
(Fig 1 in the Christensen article, provided below).

[Remainder of this page is blank]
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Figure 1. Analysis of human milk OPN (Christensen et al., 2010a). A, Western blot analysis using a polyclonal OPN
antibody. Lane 1, molecular mass standards. Lane 2, skim milk. Lane 3, OPN purified from milk. Lane 4, fraction I

from B. Lane 5, fraction II from B. B, RP-HPLC of purified human milk OPN.

The fragmented forms of human OPN were purified and characterized and six sites of
cleavage were determined in the region close to the OPN integrin binding sites in OPN. Hence, it
is clear that several truncated OPN forms exists in human milk. In Christensen and Serensen
(2014) the cleavage forms of OPN in bovine milk were determined and though they are not
exactly the same as those observed in the human milk OPN, they are all located in the same
region within a couple of amino acids from each other. A 100% match in proteolytic cleavage
between species cannot be expected, as there are also large individual variations. Much of the
variation in the cleavage sites is most likely due to trimming of the C-terminal by
carboxypeptidases in the milk.

The antibodies used by Nagatomo et al. (2004) for Western blotting are the same
antibodies used in the IBL OPN ELISA, which has been shown to overestimate the amount of
OPN in milk quite significantly. This overestimation is most likely due to incorrect recognition
of the OPN in milk and/or the OPN standard. Hence, it is also questionable whether the
antibodies recognize the OPN milk forms correctly and quantitatively in Western analyses. It is
not clear from the article how many individual mothers actually contributed to the milk, and how
and why they use milk whey protein for Western analyses is also unclear. The normal procedure
would be to apply a few microliter of fresh skimmed milk to the gel. The preparation of the milk
whey protein (and perhaps drying?) could potentially include steps that resulted in a loss of some
of the fragments of OPN. Though, I would claim that fragmentation is actually seen in Fig 2 in
Nagatomo et al (2004). The “smear” observed to migrate at 50 kDa and faster in panel (a)
represents N-terminal OPN fragments. In panel (b) using the 10A 16 antibody this staining is not
observed as this antibody recognizes the epitope KSKKFRRPDIQYPDATDE, present in the C-
terminal part of OPN. In this panel C-terminal fragments are seen migrating at 33 kDa. These
fragments are not observed in panel (a) as the antibody used here is O-17 which recognizes an N-
terminal epitope in OPN. So in conclusion, Nagatomo et al. (2014) actually nicely show that
human milk OPN is indeed fragmented.

In Bissonnette et al. (2012) it is noted that human milk OPN is not fragmented and no
truncated form is present in milk. This conclusion is based on Western of a single human milk
sample (the origin of this is not stated in the article) and of a commercial human OPN sample.
This commercial human OPN is a recombinant protein, which of course is not fragmented. Based
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on the current knowledge, it is known that in the majority of women OPN in milk is fragmented
(except for a few super moms) and also cleavage patterns between bovine and humans are
substantially similar.

6. On page 23, paragraph 4, and page 57, paragraph 3, there are blank parentheses after the
citations.

Please indicate whether this is a typo or missing references.

REPLY: The blank parentheses after the citations were typographical errors. Please disregard.

7. On page 79, in discussing findings of Lonnerdal et al. (2016), the notifier states: “The
decrease (P<0.05) plasma threonine concentration in the F130 group compared to the F65 group
was not expected by the authors. The authors did not speculate on a reason for this slight, but
significant change.”

Since the GRAS conclusion is made by the notifier, not the study authors, please clarify whether
this “slight, but significant change” is a safety concern.

REPLY: Formula-fed infants generally have considerably higher plasma threonine
concentrations (due to the high protein content and threonine-rich whey protein) than breast fed
infants (Sandstrom et al 2008; Haschke-Becher et al., 2016). It is generally considered that
lowering the plasma concentrations of formula-fed infants, making them more similar to breast-
fed infants, would be beneficial. The Lonnerdal et al (2016) reported that the F130 dose group
had plasma threonine levels (at 6 months) similar to plasma threonine levels found in the breast
fed infants. Achieving infant plasma amino acid levels similar to levels found in breast milk-fed
infants is considered optimal, as breast milk is considered the gold standard of infant nutrition.
Thus, this decrease in plasma threonine levels in the F130 dose group is NOT a safety concern.

8. On page 22, in discussing the association of variant splice forms of OPN to cancer, the
notifier states that the OPN-a form, a full-length native OPN present in human bovine milk, “has
never been associated with such malignant properties.”

However, FDA's literature search has identified two published reports (Blasberg et al., 2010;
Hao et al., 2017) in which OPN-a form has been associated with non-small cell lung cancer:
Blasberg et al. concludes:

“OPNa overexpression was associated with increased bovine capillary endothelial tubule length
and vascular endothelial growth factor secretion ... These findings may lead to therapeutic
strategies for selective isoform inhibition in non-small cell lung cancer.”

Hao et al. state:

“Collectively, our results have clearly demonstrated the clinical value of OPN-a in human non-
small cell lung cancer as a potential target for therapy and a potential prognostic factor. The
study has also revealed the importance of OPN-a in the aggressiveness of lung cancer cells with
a particular relevance to bone metastasis related cell function of lung cancer cells.”

October 20, 2017 Page 9 of 16
13.ARLA001.05-FINAL
Jusing science and compliance www.burdockgroup.com



Please provide a brief explanation of why this information does not impact the notifier’s safety
assessment.

REPLY: Blasberg et al (2010) analyzes the expression of the three genetic isoforms of OPN in
non-small cell lung cancer cells and immortalized bronchial epithelial cells. In these in vitro
experiments using cell lines, they find that the OPN-a isoform is expressed by the cancer cells
and that OPN-a overexpression is associated with events that could be involved in tumorigenic
events, such as angiogenic properties. By overexpressing the OPN isoforms the authors
intentionally create unnatural conditions, and since OPN is involved in numerous physiological
processes, including tissue transformation and growth, it is not surprising that overexpression of
OPN increased VEGF expression. The new finding of the paper is that the authors have analyzed
the three isoforms and now report different capabilities of those in their in vitro assay. As the
title states this study concerns lung cancer osteopontin, which is expressed by the lung cancer
cells. It is a mechanistic in vitro study and there is absolutely no evidence that ingestion of milk
osteopontin should in any way be correlated with development or progression on non-small cell
lung cancer cells.

Hao et al. (2017) claims that OPN-a could be used as a prognostic marker for non-small
cell lung cancer. This is not to be disputed, as numerous biomarkers have been suggested for
such tumor site biomarkers. This does not mean that OPN-a causes or promotes the cancer,
simply that the protein is upregulated during tumorigenic events. OPN is also upregulated under
infections (as part of the immunological process), bone growth and fractures (during bone
remodeling), in the growing fetus blood and many other events in which the body is undergoing
traumas, transformations and growth.

Hao et al. (2017) also show that OPN is capable of binding the aVB3 integrin and links
this to bone metastatic events. The «VB3 integrin is one of the most prominent and studied
receptors for OPN, so it is well known that OPN binds to this receptor, though, OPN also binds
this receptor under normal non-malignant conditions, such as when the osteoclasts use this
receptor to anchor to the mineralized matrix of bone, via OPN, during bone remodeling
processes. Use of OPN as a prognostic marker for some cancer types does not imply that OPN is
causing cancer, but implies that the processes involved in cancer progression could use
endogenously expressed OPN forms as a mediator molecule in some of the cellular processes,
like cell anchoring. Another “role” of OPN in many cancers (like it is in infections and
inflammations) is that OPN is actually part of the immune response to the cancer, as OPN has
been shown to be expressed by immune cells and to take part in the cellular immune response
(Brown, 2012).

Overall, the in vitro studies of Hao ez al. (2017) and Blasberg et al. (2010) using OPN
expressed by cell lines do not in any way impact the safety assessment of milk OPN intended for
ingestion.

Additional Questions and Comments

1. On page 18, the notifier states, “... would only be used in the wet blending-spray drying
process of the production of infant formula, where ingredients are blended in water,
homogenized, pumped to a heat exchanger for pasteurization, and then spray dried into a
powdered product; for full- or near-full-term infants...”
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Please clarify the meaning of “near-full term infants.” The notifier states that this ingredient is
not intended for use in products that are preterm focused or exempt.

REPLY: OPN-10 is not intended for use in products that are preterm focused or exempt. The
use of the term “near-full term infants” should be disregarded, as this term had been obtained
from previous publications discussing infants and does not fit current definitions of “full-term
infants. Please disregard use of the word “near” in this context.

2. On page 5 (A.2), the notifier states “OPN-10 contains at least 78% protein (N*6.38), greater
than 95% of which is bovine whey-isolated OPN.”

Please clarify what is the other 5% of protein.

REPLY: The enriched protein in Lacprodan OPN-10 is predominantly OPN as can be seen from
the attached chromatogram (APPENDIX 1). We conservatively wrote the specification that the
raw material contains greater than 95% OPN to account for any batch to batch variation and
analytical uncertainty. Our production batches show greater 98 to 99% purity. Due to high
purity observed, we have not taken the OPN fraction and conducted Mass Spectrometry analysis
to see other minor proteins. A very small fragment of peptides of OPN or other dairy proteins
cannot be ruled out. Pre-clinical safety (Kvistgaard et al 2014) trials and a clinical trial
(Lonnerdal et al 2016) have been conducted with the Lacprodan OPN-10 material that includes
any possible minor proteins that may be present in Lacprodan OPN-10.

3. On page 5, the second paragraph, the notifier states that “...OPN is safe for human
consumption as a food ingredient in term nonexempt milk-based infant formula (which includes
Sformula for infants 6-12 month of age)...”

Please clarify whether the ingredient will be added to non-exempt term infant formula for infants
0-12 months of age or only to non-exempt term formula for infants 6-12 months of age.

REPLY: The ingredient is to be added to non-exempt term infant formula for infants 0-12
months of age.

4. On page 45, first paragraph: Some of the cited references do not appear to support the
statements in this paragraph. The Greer reference only concerns premature infants; there is no
information in this reference that addresses the amount of human milk that a term infant will
consume daily. The information on the American Academy of Pediatrics (accessed September 1,
2015) website does not support the information provided in this paragraph. Additionally, we are
unable to find the stated information in the US Environmental Protection Agency 2011 reference.
The Butte 2005 reference appears valid.

Please provide an accurate statement on the daily consumption of infant formula/human milk for
term infants with appropriate references.
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APPENDIX I. Chromatogram of Lacprodan OPN-10 purity (please see following page).
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From: Ray Matulka

To: Bewry. Nadine

Cc: Carrie Kennedy

Subject: RE: GRN 000716 (bovine whey-derived osteopontin (bOPN)): Meeting memorandum
Date: Thursday, December 21, 2017 12:10:34 PM

Attachments: image008.png

Dear Dr. Bewry,

We have reviewed the memorandum that you provided yesterday, and the client has
requested that a statement made within the memorandum be modified, as we do not feel that the
statement completely reflects the information that has been provided within the notification
documents.

The statement that requires clarification is the following:

“There is no evidence provided in GRN 000716 or in the October 20, 2017 amendment to GRN
000716 that infants have been safety exposed to higher levels of bOPN from the intended use.”

We believe that the 6-month clinical trial conducted by Lonnerdal et al (2016) that was referenced in
GRN 0000716 provides growth (i.e., anthropometry), formula intake and adverse event evaluations,
consistent with evaluating safety of infants. This study indicates no serious adverse events when
infants consume bOPN (i.e., Lacprodan OPN-10, the new ingredient) at levels at the intended use
level.

We would appreciate it that the above-stated sentence be removed from the memorandum, as we
do not feel that it accurately reflects the scientific research that has been completed on OPN-10, and
the lack of concern from the pediatric community on the results provided in this peer-reviewed,
published (Journal of Pediatric Gastroenterology and Nutrition) clinical trial.

Please contact me if you have any questions concerning this request.

Sincerely,

Ray A. Matulka, Ph.D.
Director of Toxicology

Burdock Group Consultants
Fusing Science & Compliance. Worldwide.

859 Outer Road

Orlando, FL 32814

P: (407) 802-1400 ext. 164
F: (407) 802-1405
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