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Memorandum of Meeting
Type

Teleconference

Dates &
Times

November 9, 2017, 11:00 a.m. – 12:00 p.m.

Location

FDA, Center for Food Safety and Applied Nutrition, Office of Food Additive
Safety, 4300 River Road, College Park, MD 20740

November 20, 2017, 11:00 a.m. – 11:30 a.m.

Subject: GRN 000716 (Bovine whey-derived osteopontin (bOPN)) for use as a source of
protein in milk-based, non-exempt infant formulas for term infants and in powdered beverages
at levels up to 138 mg/L as consumed.
Summary: This memorandum summarizes the discussion points of OFAS’ teleconference
meetings with Burdock Group Consultants (agent) on November 9, 2017 and with Burdock
Group Consultants and Arla Foods Ingredients Group PIS (AFI, notifier) on November 20,
2017 regarding GRN000716. OFAS has outstanding regarding the evidence for general
recognition that bOPN is safe for use in infant formulas. The overarching question is whether
the data provided by AFI are adequate to demonstrate general recognition of safety (reasonable
certainty of no harm) by scientists with the appropriate expertise to evaluate the significance of
bOPN activity at the intended consumption level by infants. OFAS considers this question to be
important given the rapid development of the infant immune system, the poorly characterized
modes of action for bOPN, the potential involvement of human OPN (hOPN) in infant immune
maturation, lack of clarity regarding substantial equivalence of biological activities between
bOPN and hOPN, and the large variation of the levels of hOPN in human milk.
On October 3, 2017, OFAS sent questions to AFI (see FDA Questions and Comments). On
October 20, OFAS received AFI’s responses. The amendment included information on the
intended use level and resulting exposure to bOPN in infants. The amendment also included
information on the bioequivalence of hOPN and bOPN. After reviewing AFI’s responses, OFAS
continues to question the general recognition of the safety of the intended use of bOPN in
infant formulas.
On November 9, 2017 OFAS held a teleconference meeting with AFI’s agents, Drs. Burdock and
Matulka, to discuss the review team’s outstanding questions regarding the GRAS status of the
intended use of bOPN.

Participants: November 9, 2017 Meeting
Notifier: Arla Foods Ingredients Group PIS (AFI)’| Agent: Burdock Group Consultants (phone)
George A. Burdock, Ph.D.
Ray A. Matulka, Ph.D.

Owner, Burdock Group Consultants
Director of Toxicology, Burdock Group Consultants

FDA/CFSAN/ OFAS/DBGNR (HFS-255)
Nadine Bewry, Ph.D., MPH
Jeremiah Fasano, Ph.D.
Romina Shah, Ph.D.
Michael DiNovi, Ph.D. (phone)
Kotaro Kaneko, Ph.D.
Ronald Chanderbhan, Ph.D.

Consumer Safety Officer (CSO)
Acting Supervisory CSO
Chemist
Supervisory Chemist
Toxicologist
Supervisory Toxicologist

FDA/CFSAN/ ONFL/ IFMS (HFS-850) (phone)
Linda Tonucci, Ph.D.
Suzanne Wolcoff, PhD.
Carrie Assar, Ph.D.

CSO
Senior Dietitian-Nutritionist
Lead Nutritionist

OFAS discussed three main lines of evidence contained in the notice and in the notifier’s
response to one of OFAS’ questions, including the absence of evidence of toxicity in
toxicological and clinical studies, the similarity of bOPN and hOPN, and existing infant
exposure to both bOPN and hOPN.
OFAS noted that:
o OPN has multiple modes of action, including immunomodulatory and pro-inflammatory
effects. None of the published safety studies discussed in GRN 000716 evaluated
potential adverse effects of bOPN at the intended use level related to these modes of
action.
o The available evidence indicates that hOPN and bOPN are not substantially
bioequivalent in humans from a physiological perspective.
o The intended use level of bOPN in infant formula is higher than the basal level found in
milk or milk-based formula.


Based on the literature, the levels of bOPN in cow’s milk and cow’s milk-derived
infant formulas are 18 μg/ml and 5.3-13.0 μg/ml, respectively. However, levels of
bOPN from intended use is ~138 μg/ml.



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

OFAS considers it important that AFI provide evidence that the existing data and information
are adequate to demonstrate general recognition of safety (reasonable certainty of no harm) by
scientists with the appropriate expertise to evaluate the significance of bOPN activity at the
intended use level in infants. OFAS further noted that AFI’s GRAS Panel appears to lack

expertise in neonatal immunology, which is relevant to the intended population and the known
modes of action of bOPN. OFAS explained that the importance of including such expertise
would be to develop insight into the views of scientists in this area about the significance of the
intended use of bOPN, including some basis for concluding that these views are broadly
shared. OFAS informed AFI that simply adding a neonatal immunologist to their current GRAS
panel would not be sufficient to provide evidence of general recognition. The introduction of an
additional individual without reanalysis and interpretation of existing data or reference to
current thinking in their field would not be sufficient to resolve our questions about general
recognition. Furthermore, OFAS noted that other regulatory authorities, including EFSA,
JECFA, FSANZ, and Health Canada, have not approved the use of bOPN in infant formula,
indicating a lack of general recognition of bOPN’s safety in infant formulas. Given these
outstanding questions regarding general recognition, OFAS advised AFI to request that OFAS
cease to evaluate GRN 000716.
On November 15, 2017, Dr. Matulka requested a second teleconference meeting with OFAS
because AFI stated that they would like to address OFAS’ questions regarding the notice rather
than request that OFAS cease to evaluate the notice. The purpose of the meeting was: (1) to
share the steps that AFI will take to address our questions, and (2) to gain clarification on some
of the discussion points from the November 9, 2017 teleconference meeting.
On November 20, 2017, OFAS held a second teleconference meeting with AFI and AFI’s agents.
Participants: November 20, 2017 Meeting
Notifier: Arla Foods Ingredients Group PIS (AFI)’| Agent: Burdock Group Consultants (Phone)
George A. Burdock, Ph.D.
Ray A. Matulka, Ph.D.
Carrie Kennedy, PMP, RAC
Kal Ramanujam, Ph.D.
Anders Steen Jorgensen
Anne Staudt Kvistgaard

Owner, Burdock Group Consultants
Director of Toxicology, Burdock Group Consultants
Project Leader, Burdock Group Consultants
Senior Scientific Advisor, Arla Foods
Head, Business Unit Pediatrics, Arla Foods
Senior Manager, Documentation Pediatrics, Arla Foods

FDA/CFSAN/ OFAS/DBGNR (HFS-255)
Nadine Bewry, Ph.D., MPH
Shayla West-Barnette, Ph.D.
Jeremiah Fasano, Ph.D.
Rachel Morissette, Ph.D.
Kotaro Kaneko, Ph.D. (phone)
Supratim Choudhuri, Ph.D.

Consumer Safety Officer (CSO)
Supervisory CSO
Acting Supervisory CSO
CSO
Toxicologist
Acting Supervisory Toxicologist

FDA/CFSAN/ ONFL/ IFMS (HFS-850) (Phone)
Carrie Assar, Ph.D.
Andrea Lotze, M.D.

Lead Nutritionist
Medical Officer

OFAS’ discussion points included some of those already covered during the November 9, 2017
teleconference meeting, as well as the following discussion points:

o OFAS considers that it would not be possible for AFI to address the unresolved
questions regarding general recognition of the safety of the intended use of bOPN in
the short term simply by locating or conducting additional studies.
o OFAS emphasized the office’s view that the unresolved questions rest on the issue of
whether scientists trained to evaluate immune function and development in infants
would accept the existing evidence as adequate to show reasonable certainty of no
harm.
o OFAS noted that there are several potential strategies to develop evidence for general
recognition of the safety of the intended use of bOPN, which would involve recruiting
additional expertise and re-engaging with OFAS on the issues we identified.
o OFAS noted that any future consideration of the GRAS status of AFI’s intended use
of bOPN by the office would include consulting FDA staff with appropriate training
and expertise relevant to neonatal immune development.
In conclusion, OFAS still has outstanding questions regarding the evidence for general
recognition that bOPN is safe for use in infant formulas. OFAS recommends that AFI request
that we cease to evaluate GRN 000716.
Attachment:
GRN 716 2017-10-03 Email_FDA Questions and Comments
Digitally signed by Nadine N. Bewry -S
DN: c=US, o=U.S. Government, ou=HHS,
ou=FDA, ou=People,
0.9.2342.19200300.100.1.1=0014360008,
cn=Nadine N. Bewry -S
Date: 2017.12.20 14:51:14 -05'00'

Nadine N.
Bewry
-S
______________________________
Nadine Bewry, Ph.D., MPH
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Memorandum
Date: April 10, 2018
From: Jeremiah Fasano, HFS-255
To: GRN 000716 File
Subject: Discussion of General Recognition for Use of Osteopontin in Infant Formula
Attendees
Jeremiah Fasano
Kotaro Kaneko
Rachel Morissette (WebEx)
Nadine Bewry (WebEx)
Ronald Rabin
Joohee Lee
Anubha Tripathi
Jay Slater (WebEx)
Andrea Lotze (WebEx)
Carrie Assar (WebEx)
Gillian Robert-Baldo (WebEx)
Leila Beker (WebEx)
Megan Kulas (WebEx)
Suzanne Wolcoff (WebEx)
Cheryl Issa (WebEx)

CFSAN/OFAS/DBGNR
CFSAN/OFAS/DBGNR
CFSAN/OFAS/DBGNR
CFSAN/OFAS/DBGNR
CBER/OVRR/DBPAP
CBER/OVRR/DVRPA
CBER/OVRR/DVRPA
CBER/OVRR/DBPAP
CFSAN/ONFL/IFMFS
CFSAN/ONFL/IFMFS
CFSAN/ONFL/IFMFS
CFSAN/ONFL/IFMFS
CFSAN/ONFL/IFMFS
CFSAN/ONFL/IFMFS
CFSAN/ONFL/IFMFS

Members of CFSAN’s Office of Food Additive Safety and Office of Nutrition and Food Labeling met with
members of CBER’s Office of Vaccines Research and Review to discuss the use of bovine osteopontin (bOPN) as
an ingredient in infant formula, as well as the broader issue of bioactive milk ingredients used in formula. The
CBER delegation included members with expertise in immunology. The intent of the discussion was to share the
evidence for the safety of the intended use of bOPN presented by Arla Foods, as well as other information on
bOPN available to CFSAN, in order to assess CBER staff’s views on two related questions:
• Are questions raised by CFSAN reviewers about the potential long-term consequences of bOPN
exposure in infants at the intended use level reasonable, given what we know about both postnatal
immunology and the properties of OPN?
• Is there a broad consensus among clinical immunologists about the kind of data and information that is
appropriate and adequate to establish reasonable certainty of no harm (the standard for food ingredient
safety) for this intended use, given the questions raised by CFSAN?
After a brief discussion about the statutory framework of how food additives and GRAS substances are
regulated, CFSAN staff described the intended use of bOPN as well as the explicit rationale (to increase
resemblance to human milk by increasing OPN levels) and the implicit rationale (to enhance or modulate
www.fda.gov
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immune function and development in infants). CFSAN staff also described their questions about the
consequences of increased bOPN exposure in this population and the role of general recognition in a GRAS
conclusion. CFSAN and CBER staff then discussed the current scientific understanding of OPN modes of action,
the basis for (or the lack thereof) the presumption that incremental changes to infant formula to increase
resemblance to human milk are unambiguously beneficial and involve no increased risk, and the challenges
involved in identifying a universally appropriate use level for a bioactive milk protein in infant formula based on
a sampled arithmetic mean.
CBER staff expressed concerns about the intended use of bOPN in infant formula. They concurred with CFSAN’s
view that incremental changes in the direction of human milk could introduce unintended risks, and that
application of an arithmetic mean value to all individuals consuming formula might not be appropriate. They
cited insulin, a polypeptide with profound effects on physiological function and extensive pharmaceutical
applications, as an example of both issues. In response to CFSAN’s overall questions, CBER staff indicated that
our questions were reasonable, and that, in their view, there was no consensus currently in the immunology
community about what data would be appropriate and adequate to resolve them.
CFSAN staff explained that the notifier for the bOPN GRAS notice had been advised to first request that FDA
cease to evaluate their notice and then to develop a strategy to generate compelling evidence of general
recognition for their safety data on bOPN, given the questions CFSAN staff had raised to them about the longterm consequences of increased bOPN exposure in the infant population. CBER staff strongly recommended that
CFSAN consider ways to explore the broad questions associated with the use of bioactive ingredients in infant
formula in a public setting, such as a workshop or public meeting.
CFSAN staff concluded the meeting by thanking CBER staff for their time, attention, and advice, and offering to
circulate a meeting memorandum outlining the discussion.

signed by
Jeremiah M. Digitally
Jeremiah M. Fasano -S
2019.03.22
Fasano -S Date:
00:20:30 -04'00'

Jeremiah Fasano
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Glanbia Nutritionals

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration
Memorandum of Meeting
Subject:

Internal meeting with a CFSAN immunologist

Date:

March 22, 2019 – 2:00 PM

Location:

University Station Building, Room 2031
Center for Food Safety and Applied Nutrition (CFSAN)
College Park, Maryland

Participants:
Office of Food Additive Safety (OFAS)/Division of Biotechnology and GRAS Notice Review (HFS-255)
Kotaro Kaneko, Ph.D.
Toxicologist
Supratim Choudhuri, Ph.D. Toxicologist
Office of Compliance
Stefano Luccioli, MD
Senior Medical Officer/Food Allergen Program Coordinator

Dr. Kaneko asked Dr. Luccioli to meet with DBGNR representatives to discuss questions and concerns
raised during GRAS review of bioactive/immunomodulatory ingredients for use in infant formula. Dr.
Jeremiah Fasano from DBGNR could not attend due to scheduling conflicts.
Dr. Kaneko briefly introduced the background information on osteopontin for use in infant formula, the
subject of GRN000716, as well as on a presubmission request for bovine lactoferrin for infant formula at
use levels higher than previous GRN notices for bovine lactoferrin. Drs. Kaneko and Choudhuri then
briefly described the concerns by DBGNR raised during the review, which included information pertinent
to establishing not only the safety standard of “reasonable certainty of no harm” but also the “general
recognition” of that safety. Dr. Kaneko also briefly described the meeting highlights with CBER
colleagues in the Office of Vaccines Research and Review, who agreed with our concerns on the use of
osteopontin in infant formula.
Dr. Luccioli stated that he was in agreement with the concerns raised by the DBGNR reviewers. He
acknowledged that GRAS evaluation for these types of immunomodulatory ingredients for use in infant
formula may require reevaluation of the current safety paradigm for risk assessment. He also stated
that determining safe use levels for these types of ingredients in infant formula from data on breast milk
is problematic because, due to many competing immune factors in the milk. Levels of osteopontin in
breast milk may not predict its immunomodulatory status. When asked whether he is aware of any
clinically accepted methodologies to evaluate safety of immunomodulatory ingredients in infants, he
responded that he was not aware of such methodologies.
The meeting ended with Drs. Kaneko and Choudhuri thanking Dr. Luccioli for taking the time to discuss
this topic, as Dr. Luccioli is not only an expert as a clinical immunologist but also has the appropriate
background to assess food safety having worked in OFAS for many years.

Kotaro J. Kaneko, Ph.D.
Toxicologist

MEMORANDUM OF MEETING (GPS00010)
Date:

June 17, 2019

Time:

9:00 a.m. – 10:30 a.m. EST

Location:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 5001 Campus Drive, College Park, MD 20740

Participants:
Visitors (via WebEx):
Tania Porsgaard Bayer
Kal Ramaujam
Anders Steen Joergensen
Anne Staudt Kvistgaard
Lotte Neergaard Jacobsen
Ashley Roberts
James W. McGrath
Gene Scavola

Arla Foods
Arla Foods
Arla Foods
Arla Foods
Arla Foods
Intertek
Building Block Nutritionals
Building Block Nutritionals

CFSAN/OFAS/DFI:
Rachel Morissette, Ph.D.
Susan Carlson, Ph.D.
Supratim Choudhuri, Ph.D.
Kotaro Kaneko, Ph.D.
Jeremy Mihalov, M.S.
Jannavi Srinivasan, Ph.D.
Paulette Gaynor, Ph.D. (via WebEx)
Molly Harry, Ph.D.
Diana Doell, Ph.D.
Susan Carberry, Ph.D.
Scott Thurmond, Ph.D.

HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-265
HFS-265
HFS-265
HFS-265

CFSAN/OFAS/DST:
Jeremiah Fasano, Ph.D.

HFS-255

CFSAN/ONFL/IFMFS:
Carrie Assar, Pharm.D.
Andrea Lotze, M.D.
Suzanne Wolcoff, M.S., R.D. (via WebEx)

HFS-850
HFS-850
HFS-850

CFSAN/OC:
Stefano Luccioli, M.D. (via WebEx)

HFS-200

Subject: Pre-submission meeting for the intended use of bovine whey-derived
osteopontin (bOPN) in infant formula
Background:
In an email dated May 13, 2019, Ms. Tania Porsgaard Bayer of Arla Foods (Arla)
requested a meeting with FDA/CFSAN to discuss their approach for addressing safety
and general recognition concerns that FDA raised during the review of GRN 000716. 1
The issues raised during our review were primarily captured in a scientific
memorandum, a policy memorandum, and a memorandum of meeting between DFI
and the Center for Biologics Evaluation and Research (CBER) for the intended use of
bOPN as an ingredient in infant formula. Arla had requested these memoranda under
the Freedom of Information Act on April 5, 2019. In an email dated May 1, 2019, we
reiterated our position regarding the unsettled nature of the science surrounding the
biological effects of bOPN and the lack of general recognition in the scientific
community regarding the safety of bOPN intended for use as an added ingredient in
foods and infant formula. Additionally, we stated that we would welcome a continuing
dialogue with Arla on long-term strategies to address the above-mentioned concerns,
which led to today’s meeting.
June 17, 2019:
During the meeting, Arla gave a presentation covering four main points: general
recognition, toxicology and safety, human OPN (hOPN) in human milk, and history of
consumption. In support of general recognition, Arla stated that their safety data were
presented to and discussed with 19 experts in pediatrics and immunology. 2 However,
the specific context of the questions, the data and information discussed, and the
responses received from these experts were not provided to FDA. Thus, it was not clear
whether the questions and concerns raised during FDA’s review of GRN000716 were
fully described, appropriately framed in the context of the Federal Food, Drug, &
Cosmetic Act food ingredient safety standard, and adequately addressed in these
discussions. Arla also stated that they intend to submit a Novel Food application to the
European Food Safety Authority for the use of bOPN in infant formula at 138 mg/L.
In support of toxicology and safety, Arla discussed pre-clinical in vitro and animal safety
studies, as well as clinical studies, with a new focus on immune markers to address
concerns raised during our review of GRN 000716. Arla noted a recently published
study by Lönnderdal et. al. showing that formula fed infants have high circulating levels
of endogenous hOPN that they believe may be of immunological benefit in infants. 3 Arla
requested guidance regarding the types of studies they should pursue to address our
safety questions and what we consider to be a “long-term” study.
To compare hOPN and bOPN, Arla discussed the structural homology and posttranslational modifications found between the species and stated that functional and
Bovine whey-derived osteopontin was the subject of GRN 000716. At Arla’s request we ceased our
evaluation of this notice and responded in a letter dated February 1, 2018.
2 A list of conferences and publications was provided in an email to FDA dated June 3, 2019.
3 Jiang and Lönnerdal (2019) Pediatric Research 85(4), 502-505.
1

structural differences between the two proteins are found more in extracellular
secretions and in organs, rather than in milk. Arla referenced an FDA guidance
document relevant to drug biosimilarity to support that molecules are considered
similar if minor structural differences do not result in adverse functional differences. 4
We noted that the potential relevance of guidance on drug efficacy assessment for
protein-based biosimilars emphasized the novelty and challenging nature of the issues
under discussion in a food safety context.
Finally, Arla discussed the history of consumption of hOPN. Arla showed data from
human milk samples from a total of 629 women in four countries that showed a mean
concentration of 167.4 mg/L hOPN; however, the concentrations varied widely across
samples and throughout the lactation period. Arla stated that there have been no
adverse events reported so far in China, Korea, and the European Union where bOPN
has been marketed as an ingredient in infant formula. Additionally, Arla stated that a
U.S. clinical trial using bOPN-enriched infant formula reported no safety concerns.
Arla ended the presentation by asking for guidance on strategies to achieve general
recognition of safety for bOPN, further studies they may undertake to support a safety
conclusion, and clarification on what we consider “long-term” studies.
FDA provided comments emphasizing the following points:
•

•

•

•

While general recognition is an important component of GRAS, the bigger issue
is the unsettled nature of the science surrounding the safe use of bOPN in infant
formula. Issues surrounding general recognition cannot be addressed until the
safety of bOPN is demonstrated. A more basic scientific understanding of bOPN’s
biological effects in the body is needed.
Arla has acknowledged that the science surrounding bioactive ingredients is
evolving and their safety cannot be determined by traditional toxicological
endpoints. Arla demonstrated this by exploring other means of studying
immunomodulatory effects and their impact on the developing infant immune
system.
Arla stressed the perceived beneficial effects of bOPN. However, the expectation
is that either this ingredient has no biological effect on the infant gut and
immune system, or it has such effects that must be evaluated for potential
adversity without mitigation by anticipated benefits. The food safety paradigm,
unlike drugs and biologics, does not involve the kind of risk/benefit analysis
presented in Arla’s slides. We cautioned Arla about the challenges involved in
pursuing intended food uses driven by anticipated benefits, especially in infant
formula.
To address the safety concerns surrounding bOPN, a long-term, on-going, and
robust debate is needed among different scientific and medical disciplines. Likely
more basic research will be required to answer these questions. Depending on the
outcome of that debate and research, there is no guarantee that a consensus of

Guidance to Industry: Scientific Considerations in Demonstrating Biosimilarity to a Reference Product,
from the Center for Drug Evaluation and Research and CBER, April 2015.

4

opinion on the safety of bOPN will be reached. We agreed to provide guidance on
the types of disciplines and suggest potential experts in the relevant disciplines as
a starting point for that debate. We would also identify the types of scientific
forums most suited to discuss the safety of the use of bOPN in infant formula and
food. Assembling of this broader platform of expertise could help serve Arla’s and
FDA’s considerations for what constitutes an appropriate long-term study.
We concluded the meeting by agreeing to provide Arla a list of needed expertise in
relevant scientific and medical disciplines as a starting point for the needed broader
discussion on the safety of bOPN in infant formula within 3-4 weeks of this meeting.
Additionally, we agreed to share a copy of this memorandum of meeting with Arla.

Digitally signed by

Rachel
Rachel Morissette -S
2019.07.11
Morissette -S Date:
13:57:42 -04'00'

________________________________
Rachel Morissette, Ph.D.
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Hi Rachel
Besides the attendance listed below there will be 2 additional attendances:
Lotte Neergaard Jacobsen, Arla Foods Ingredients, Scientist
Gene Scavola, Building Block Nutrition
I hope this is okay
Med venlig hilsen / Best regards
Tania Porsgaard Bayer
+4589381562

Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 17. juni 2019 14:05
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Emne: RE: Arla's request for a meeting to discuss osteopontin
Hi Tania,
Can you please confirm the attendance list below? Sometimes it’s difficult to catch everyone’s names
over the phone.

Tania Porsgaard Bayer, Arla Foods Ingredients, Director of Global Regulatory
Kal Ramaujam, Arla Foods Ingredients, Senior Scientific Advisor
Anders Steen Joergensen, Arla Foods Ingredients, Director BU pediatric
Anne Staudt Kvistgaard, Arla Foods Ingredients, Senior Manager Science and sales
development
Ashley Roberts from Intertek, Senior Vice President – Food & Nutrition
James W McGrath, Building Block Nutrition
Thanks,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition

Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Monday, June 17, 2019 2:07 AM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: SV: Arla's request for a meeting to discuss osteopontin
Dear Rachel
Just for the overview I’ve gathered all our questions in one document that I have attached in this
email. All the questions are in the previously send presentation, and are all questions we would like
to discuss with FDA or get some guidance from FDA.
I look forward to speaking to you and your team tomorrow.
Best regards, Tania

Med venlig hilsen / Best regards

Tania Porsgaard Bayer
Director / Head of Global Regulatory Affairs
Arla Foods Ingredients Group P/S
Phone: +4589381562
VAT no.: 33372116
tania.porsgaard.bayer@arlafoods.com
http://www.arlafoodsingredients.com

This e-mail is proprietary and confidential and may contain legally privileged information.
This e-mail is intended for the addressee(s) stated above only. If you receive this e-mail by mistake,

please inform us by returning this e-mail without producing, distributing or retaining copies hereof.

Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 3. juni 2019 20:26
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Emne: RE: Arla's request for a meeting to discuss osteopontin
Ok, thank you!

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Monday, June 03, 2019 2:18 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: SV: Arla's request for a meeting to discuss osteopontin
Dear Rachel
Thank you very much for your fast reply for arranging a meeting.
I’ll send you a presentation next week that I would like to go through at the meeting
Med venlig hilsen / Best regards
Tania Porsgaard Bayer
+4589381562

Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 3. juni 2019 19:08
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Emne: RE: Arla's request for a meeting to discuss osteopontin
Hi Tania,

I have scheduled your teleconference for Monday June 17, 2019 from 9:00-10:30 am EST. If you have
other materials that you would like me to circulate to the review team, or if you have presentation slides
you’d like to show, please let me know prior to the meeting. I will forward a calendar invite with WebEx
information to you shortly. Please let me know if you do not receive it by the end of the day. If you have
any further questions at this time, please let me know.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Monday, June 03, 2019 11:13 AM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: VS: Arla's request for a meeting to discuss osteopontin
Hi Rachel
Any meeting before 11th July will be okay for us, we will prioritize the meeting and are just happy
that you can set aside time for meeting with us over phone. If possible, we would like a meeting
before lunch (your time), since we are based in Europe and are 7 hours in front of you timewise.
Based on the different documents from the FOIA request, I’ve extracted 4 main points that FDA
have addressed as concerns before the agency can confirm that GRN 000716 "reasonable certainty
of no harm", all 4 points is what we would like to have on the agenda, below is my suggestion for an
agenda for our meeting.
Agenda:
Arla wishes to discuss with the FDA how best to address the concerns raised by FDA, the points
raised by FDA that we would like to address is:
1. General recognition
The safety data we have on hOPN have been presented for a total on 19.000 experts
within pediatric and immunology on 12 different conferences, we believe this show a
broad consensus among clinical immunologists about the data and information presented
establish reasonable certainty of no harm for the use of bOPN in infants. (list of
conferences attached)
2. Toxicological and safety

We would like to present our strategy for showing ‘absence for adverse effects’, and
inform about the similar concerns addressed in Europe by EFSA, and how we are working
with EFSA to address the concern
3. hOPN in human milk
Since the 29 milk samples, FDA are referring to in the scientific memo, we have plenty of
new human milk OPN-level information that we would like to present to FDA
Bruun et al. 2018 - +800 milk samples from Korea, China, Japan and DK
Jiang & Lönnerdal 2019 – milk samples from USA
4. History of consumption
We would like to show data that hOPN has been consumed by infants for many years.
Furthermore, we can show that the homology between hOPN and bOPN is very high and
the functional domains are conserved. In order to show history of consumption.
Arla looks forward to having dialogue with the agency on these matters in the hope of obtaining
guidance on the strategy as develop.
List of participants from our side would be (might vary depending on the date of the meeting):
Tania Porsgaard Bayer, Arla Foods Ingredients, Director of Global Regulatory
Kal Ramaujam, Arla Foods Ingredients, Senior Scientific Advisor
Anders Steen Joergensen, Arla Foods Ingredients, Director BU pediatric
Anne Staudt Kvistgaard, Arla Foods Ingredients, Senior Manager Science and sales
development
Ashley Roberts from Intertek, Senior Vice President – Food & Nutrition
James W McGrath, Building Block Nutrition
Please let me know if you have any questions. I look forward to hearing from you

Med venlig hilsen / Best regards

Tania Porsgaard Bayer
Director / Head of Global Regulatory Affairs
Arla Foods Ingredients Group P/S
Phone: +4589381562
VAT no.: 33372116
tania.porsgaard.bayer@arlafoods.com
http://www.arlafoodsingredients.com

Questions to FDA- Pre-submission meeting- Bovine Osteopontin 17th June 2019
General Recognition:
•

Bovine OPN safety and efficacy has been presented in many conferences and
the list of publication that is directly relevant is also listed.
Question 1:

1) Furthermore, we plan to assemble a round table panel with leading pediatric, immunology and OPN structural experts to discuss short and long-term safety of
OPN. Would FDA scientists be available to participate?
Safety and Toxicology:
•

Published studies and available information at the time of our Lacprodan OPN-10
dossier compiled led to the safety of the dosage (138 mg/L) requested. As
pointed out by FDA, immune end points were not studied in the pre-clinical safety
protocol. The clinical study looked at immune markers, vaccine response and infection rates and did not see any safety concerns when compared to the breast
fed infants. New information on the analysis of plasma samples from clinical study
(not presented in the dossier or discussed with FDA previously) shows high levels
of endogenous hOPN even in formula fed infants that might play a role in immune
programming and contributing to long term health outcomes in all infants. Compared to hOPN, the bOPN measured even in supplemented infants was 20 fold
less and is lower than any of the plasma levels observed and presented in the
dossier (Table 17, Page 69).Also, high levels of endogenous OPN in plasma will
create complexity in designing exogenous bovine OPN feeding studies to look at
long term outcomes as the specific immune role of bOPN will be difficult to prove.
Given this we need following guidance from FDA.

Questions 2-7:
2) The FDA has raised the concern of the “…long-term consequences of perturbing
the developing infant immune system…”. In the design of studies to answer this
concern, what is the agencies definition of “long Term”?
3) Given information presented on high levels of endogenous hOPN early in infancy,
is there a reason to consider additional animal safety studies ?
4) Does the agency agree that the proposed mini pig model with dosing and immune
assessment study will provide toxicological answers to the potential long term effects of Osteopontin (OPN)? (follow up to the question above)
5) Does additional measurement of hOPN in USA infants add value to existing knowledge and evaluation of our application?
6) Given the current safety information, publications and general recognition presented, is there any level beyond the 13 mg/ L (innate) that FDA is comfortable
approving?
7) Given substantially higher levels of hOPN compared to bOPN, does the agency
agree that any long term effects would be attributed to hOPN
C:\Users\Rachel Morissette\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\JWHP4AQ6\Questions to FDA 20190617.docx

hOPN and bOPN structural similarity:
Experts acknowledged that differences in post translational modifications are noted
within lactation period and between breast milk and other secretions. Since there is substantial similarity in amino acid sequence and active binding domains, post translational
modifications may have minimal functional consequences (if any). Based on available
literature information, bOPN plays a beneficial role in model systems studied.
Questions 8-9:
8) Does the FDA agree that the minor differences noted in homology may not be
functionally consequential?
9) Given this complexity, is there any binding studies the FDA would recommend to
alleviate its concerns?
Miscellaneous Questions 10-11:
10) How helpful is the BBN OPN clinical safety study to safety of OPN?
11) Would the agency like to see the full results of the BBN safety clinical in support
of the OPN GRAS approval?
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Year
2009

Conference/event
Milk Genomics,

Presenter
Sharon Donovan

Format
Oral presentation

Title
OPN gene expression

2011

ESPGHAN, Sorrento

Esben Skipper
Sørensen

Oral presentation

Osteopontin – a bioactive
milk protein with implications
in infant nutrition?

2011

ESPGHAN, Sorrento

Sharon Donovan

Oral presentation

Transcriptional responses of
the neonatal Rhesus intestine
to Osteopontin

2011

ESPGHAN, Sorrento

Bing Wang

Oral presentation

Osteopontin – a bioactive
milk protein with implications
in infant nutrition?

2014

Early Nutrition, Power of Programming, Munich

Bo Lönnerdal

Oral presentation

Growth, nutrition and early
programming of
immune function in breastfed infants and infants
fed formula with added osteopontin (OPN)

2014

Experimental Biology, San Diego

Sharon Donovan

Oral presentation

Osteopontin supplementation of formula shifts the peripheral blood mononuclear
cell transcriptome to be more
similar to breastfed infants

2014

Experimental Biology, San Diego

Bo Lönnerdal

Poster

2014

Experimental Biology, San Diego

Sharon Donovan

Poster

Growth, nutrition and immune function of breast-fed
infants and infants fed formula with added osteopontin
Dietary bovine osteopontin
increases vaccine response,
T-cell phenotype and cytokine secretion in piglets

2017

Nestlé 90th Symposium

Sharon Donovan

Webcast

2018

Ordesa Symposium, Madrid

Lotte Neergaard
Jacobsen

Oral presentation

2018

ESPGHAN, Geneve

Signe Bruun

Oral presentation

2019

Event Catedra Ordesa, VI
International Scientific Symposium,
Palma de Mallorca

Lotte Neergaard
Jacobsen

Oral presentation

C:\Users\Rachel.Morissette\Desktop\Files (new)\Pre-Submission Meetings\Osteopontin (Arla)\OPN-overview.docx

Proteins in human milk –
composition and biological
effects
Osteopontin – cornerstone in
immunology
Osteopontin levels in human
milk vary across
countries and within lactation period: Data
from a multicenter study
Osteopontin in human milk
and infant nutrition

Publication list OPN:
Ren et al. 2019. Gut and immune effects of bioactive milk factors in preterm pigs exposed to prenatal
inflammation. Am J Physiol Gastrointest Liver Physiol. 15 . [Epub ahead of print]
(https://www.ncbi.nlm.nih.gov/pubmed/31091150)

Donovan 2019. Human milk proteins: Composition and physiological significance. Nestle Nutr Inst Workshop Ser. 90: 93-101 (https://www.ncbi.nlm.nih.gov/pubmed/30865978)

Jiang & Lönnerdal 2019. Osteopontin in human milk and infant formula affects infant plasma osteopontin concentrations. Pediatr Res. 85(4): 502-505 (https://www.ncbi.nlm.nih.gov/pubmed/30636771)
Chen et al. 2018. Osteopontin-enriched formula feeding improves the T-cell-dependent humoral immune
response in infant rats. Int J Food Sci Nutr. 69(8): 969-975 (https://www.ncbi.nlm.nih.gov/pubmed/30001650)

Bruun et al. 2018. Osteopontin levels in human milk vary across countries and within lactation period:
Data from a multicenter study. JPGN. 67(2): 250-256 (https://www.ncbi.nlm.nih.gov/pubmed/29668569)

Demmelmair et al. 2017. Benefits of lactoferrin, osteopontin and milk fat globule membranes for infants.
Nutrients. 9(8) (https://www.ncbi.nlm.nih.gov/pubmed/28788066)

Lönnerdal 2017. Bioactive protein in human milk – potential benefits for preterm infants. Clin Perinatol.
44(1): 179-191 (https://www.ncbi.nlm.nih.gov/pubmed/28159205)

Jiang & Lönnerdal 2017. Biological roles of milk osteopontin. Curr Opin Clin Nutr Metab Care. 19(3):
214-219 (https://www.ncbi.nlm.nih.gov/pubmed/27504516)

Lönnerdal 2016. Human milk: Bioactive proteins/peptides and functional properties. Nestlé Nutr Inst
Workshop Ser. 86: 97-107 (https://www.ncbi.nlm.nih.gov/pubmed/27337145)

Christensen & Sørensen 2016. Structure, function and nutritional potential of milk osteopontin. Int Dairy
J. 57: 1-6 (https://www.sciencedirect.com/science/article/pii/S0958694616300437)
Lönnerdal 2016. Bioactive proteins in human milk: Health, nutrition, and implications for infant formulas. J
Pediatr. 173: S4-S9 (https://www.ncbi.nlm.nih.gov/pubmed/27234410)

Lönnerdal et al. 2016. Growth, nutrition, and cytokine response of breast-fed infants and infants fed formula with added bovine osteopontin. JPGN. 62(4): 650-657
(https://www.ncbi.nlm.nih.gov/pubmed/26465791)

Donovan et al. 2014. Bovine osteopontin modifies the intestinal transcriptome of formula-fed infant rhesus monkeys to be more similar to those that were breastfed. J Nutr. 144(12): 1910-1919
(https://www.ncbi.nlm.nih.gov/pubmed/25320184)
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Kvistgaard et al. 2014. Pre-clinical in vitro and in vivo safety evaluation of bovine whey derived osteopontin, Lacprodan® OPN-10. Food Chem Toxicol. 73: 59-70 (https://www.ncbi.nlm.nih.gov/pubmed/25072164)

Lönnerdal 2014. Infant formula and infant nutrition: bioactove proteins of human milk and implications for
composition of infant formulas. Am J Clin Nutr. 99(3): 12S-17S (https://www.ncbi.nlm.nih.gov/pubmed/24452231)

Chatterton et al. 2013. Anti-inflammatory mechanisms of bioactive milk proteins in the intestine of the
newborns. Int J Biochem Cell Biol. 45(8): 1730-1747 (https://www.ncbi.nlm.nih.gov/pubmed/23660296)

Lönnerdal 2011. Biological effects of novel bovine milk fractions. Nestlé Nutr Workshop Ser Pediatr Program. 67: 41-54 (https://www.ncbi.nlm.nih.gov/pubmed/21335989)

Schack et al. 2009. Considerable variation in the concentration of osteopontin in human milk, bovine milk,
and infant formulas. J Dairy Sci. 92(11): 5378-5385 (https://www.ncbi.nlm.nih.gov/pubmed/19841198)
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List of participants from our side would be (might vary depending on the date of the meeting):
Tania Porsgaard Bayer, Arla Foods Ingredients, Director of Global Regulatory
Kal Ramaujam, Arla Foods Ingredients, Senior Scientific Advisor
Anders Steen Joergensen, Arla Foods Ingredients, Director BU pediatric
Anne Staudt Kvistgaard, Arla Foods Ingredients, Senior Manager Science and sales
development
Ashley Roberts from Intertek, Senior Vice President – Food & Nutrition
James W McGrath, Building Block Nutrition
Please let me know if you have any questions. I look forward to hearing from you

Med venlig hilsen / Best regards

Tania Porsgaard Bayer
Director / Head of Global Regulatory Affairs
Arla Foods Ingredients Group P/S
Phone: +4589381562
VAT no.: 33372116
tania.porsgaard.bayer@arlafoods.com
http://www.arlafoodsingredients.com

This e-mail is proprietary and confidential and may contain legally privileged information.
This e-mail is intended for the addressee(s) stated above only. If you receive this e-mail by mistake,
please inform us by returning this e-mail without producing, distributing or retaining copies hereof.

Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 21. maj 2019 16:09
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Emne: RE: Arla's request for a meeting to discuss osteopontin
Hi Tania,
Thank you for your response. I would be happy to set up a teleconference to discuss your strategy. As I

mentioned before, we will not be able to accommodate an in-person meeting at this time. Please suggest
several possible dates and times over the next two months that could work for you and I’ll try to
accommodate your schedule as best as possible. Keep in mind that it may be more difficult to
accommodate a summer meeting with staff travel schedules. Also, please provide a list of attendees and
an agenda, along with any materials you’d like our review team to look at ahead of time. Please note that
any materials you send may be releasable under the FOIA. Please let me know if you have any
questions.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Monday, May 13, 2019 11:20 AM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: SV: Arla's request for a meeting to discuss osteopontin
Dear Rachel
Sorry for the late reply, we needed an internal evaluation of your comments below.
We would however, like to proceed with a meeting with FDA, we would prefer a physical meeting
since it is often beneficial to sit face-to-face, but understand the shortage of staff and resources.
We will like to talk about a general topic on how to generate compelling evidence of general
recognition, we have several ideas and proposals and would like FDA to give some advice to our
suggestions. Further we are well aware of the lack in long term effects of our ingredient and would
like to work with FDA and experts to create a guideline on this. We are already involved in this at EU
level, where EFSA have addressed similar questions.
We hope that this meeting could lead to a more in-depth discussion of GRN 000716 where we can
present our strategy the questions addressed by FDA in the scientific memo.
I look forward to hearing from you, hopefully with a date for our meeting.
Best regards, Tania

Med venlig hilsen / Best regards

Tania Porsgaard Bayer
Director / Head of Global Regulatory Affairs
Arla Foods Ingredients Group P/S
Phone: +4589381562
VAT no.: 33372116
tania.porsgaard.bayer@arlafoods.com
http://www.arlafoodsingredients.com

This e-mail is proprietary and confidential and may contain legally privileged information.
This e-mail is intended for the addressee(s) stated above only. If you receive this e-mail by mistake,
please inform us by returning this e-mail without producing, distributing or retaining copies hereof.

Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 1. maj 2019 17:17
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Emne: Arla's request for a meeting to discuss osteopontin
Dear Tania,
Thank you for your request to meet with FDA to discuss Arla’s scientific and regulatory strategies for
concluding that osteopontin is safe for use in infant formula. Before we move ahead with a meeting, I
want to clarify a few points and make sure that Arla is in agreement with FDA’s approach.
By now you’ve likely had a chance to read the documents that were requested under FOIA, specifically
the policy memo, CBER memo, and scientific memo regarding ostepontin and its use in infant formula.
FDA’s position on this ingredient is clear in these documents: the science surrounding osteopontin, and
bioactive ingredients in general, is unsettled and there does not appear to be a general consensus of
safety in the greater scientific community. FDA has not seen evidence that questions regarding the longterm consequences of perturbing the developing infant immune system have been asked, let alone there
being any sort of consensus on the issue by the greater scientific community. Therefore, FDA is of the
position that until this paradigm shift occurs in terms of considering non-traditional toxicological endpoints
and possible long-term effects from using bioactive ingredients in infants, and is vetted by the broader
scientific community, including experts with appropriate infant immunological expertise, or new data and
information become available, FDA would still have questions regarding the basis for a GRAS conclusion
for the intended use of osteopontin (and potentially other bioactive ingredients, in general) in infant
formula.

With that caveat, FDA is committed to assisting industry in finding a way to generate the general
recognition and expert consensus that’s currently missing in the field. Therefore, FDA is willing to meet
with Arla to discuss its long-term strategies for achieving this goal should Arla still want to move ahead
with what will likely be a long-term and resource-intensive endeavor. I want to emphasize that our
discussion will focus on Arla’s ideas to facilitate a broader discussion to achieve consensus in the greater
scientific community surrounding the questions FDA has put forth in its various communications to Arla,
and that our discussion should not involve how to “fix” GRN 000716 or spin the existing scientific data to
support a current GRAS conclusion.
I should also note that due to a severe shortage in staff and resources, we are currently not accepting inperson meeting requests; however, we can accommodate a teleconference. If Arla is amenable to this
approach, then I am happy to work on setting up a meeting.
Please let me know what you think and whether we should move ahead with a teleconference.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Tuesday, April 30, 2019 4:57 AM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Cc: Dodson, Sharon R <Sharon.Dodson@fda.hhs.gov>
Subject: SV: FOI2019-2922 RE: requestor requires assistance with submitting a FOIA
Hi Rachel
Thank you for you fast reply.
No problem, the important thing is that we have the right records for preparation of our meeting.
Do you know when we can expect to have the pre-submission meeting that we have requested? Just
for me to prepare flight tickets and arrange hotel.
Thanks.
Tania

Med venlig hilsen / Best regards
Tania Porsgaard Bayer
+4589381562

Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 29. april 2019 17:23
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Cc: Dodson, Sharon R <Sharon.Dodson@fda.hhs.gov>
Emne: FOI2019-2922 RE: requestor requires assistance with submitting a FOIA
Hi Tania,
Yes, these are the same documents. I apologize that you haven’t received your responsive records for
FOI2019-2922. I fulfilled your FOIA request weeks ago.
Sharon, can you please check on the status of this FOI and whether the records were sent or not?
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Monday, April 29, 2019 11:03 AM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Cc: Dodson, Sharon R <Sharon.Dodson@fda.hhs.gov>
Subject: SV: requestor requires assistance with submitting a FOIA
Dear Rachel
I hope you are doing well.
A customer of ours send me the attached documents last week, that are related to GRN 716 and the

minutes of meetings that you previously referred to. I just wanted to ask you, if you know whether
this is the documents we are waiting requested in the FOIA I submitted.
If this is the documents, there is no need for you to spend your time on this
I hope to hear from you soon and look forward to meeting you when we get the pre-submission
meeting.
Thanks,
Tania

Med venlig hilsen / Best regards

Tania Porsgaard Bayer
Director / Head of Global Regulatory Affairs
Arla Foods Ingredients Group P/S
Phone: +4589381562
VAT no.: 33372116
tania.porsgaard.bayer@arlafoods.com
http://www.arlafoodsingredients.com

This e-mail is proprietary and confidential and may contain legally privileged information.
This e-mail is intended for the addressee(s) stated above only. If you receive this e-mail by mistake,
please inform us by returning this e-mail without producing, distributing or retaining copies hereof.

Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 2. april 2019 22:41
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>; Dodson, Sharon R
<Sharon.Dodson@fda.hhs.gov>
Cc: Dodson, Sharon R <Sharon.Dodson@fda.hhs.gov>
Emne: requestor requires assistance with submitting a FOIA
Hi Tania,

I’m sorry you’re still having problems getting this FOIA submitted. I’m ccing our office’s FOIA contact,
Sharon Dodson. Sharon will be able to help you find someone else to help if you’re not getting anywhere
with Yessenia. The policy memo is referenced in the scientific memo and various emails in the GRN
000716 record. The memo of meeting held by the Office of Food Additive Safety with participants from
CBER is the second document that you should request. This memo originated from CFSAN and therefore
does not require a record search by CBER.
Sharon, can you please assist Ms. Bayer with her FOIA request? If you recall, she was having technical
difficulties when trying to submit the request online and kept getting error messages. I referred her to
Yessenia Garcia as you suggested, but she has not been able to get a hold of her.
Thanks,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Tuesday, April 02, 2019 10:18 AM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: SV: Request for a Pre submission meeting GRN 000716
Dear Rachel
I didn’t manage to get a hold on Yessenia Garcia, but I’ll try again.
We do have the memo from the meeting we had on March 1st and also the scientific memo. What
we do not have is the meeting memo you refer to, the interaction with CBER. Also, I am not sure
what is the OFAS policy memo.
I am not sure whether we are missing additional documents, hence I’ll try to get a hold on Yessenia
Garcia and submit a FOIA.
Thank you for your support on this.
Best regards, Tania

Med venlig hilsen / Best regards

Tania Porsgaard Bayer
Director / Head of Global Regulatory Affairs
Arla Foods Ingredients Group P/S
Phone: +4589381562
VAT no.: 33372116
tania.porsgaard.bayer@arlafoods.com
http://www.arlafoodsingredients.com

This e-mail is proprietary and confidential and may contain legally privileged information.
This e-mail is intended for the addressee(s) stated above only. If you receive this e-mail by mistake,
please inform us by returning this e-mail without producing, distributing or retaining copies hereof.

Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 28. marts 2019 18:01
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Emne: RE: Request for a Pre submission meeting GRN 000716
Dear Tania,
I just wanted to follow-up with a point of clarification on this FOIA request. This is a CFSAN-only
document search. The mention of “CBER” in the request may trigger the FOIA office to forward this to
both CFSAN and CBER. If the FOIA office reaches out to you for clarification, you can inform them that
this is a memo for a meeting that was held by CFSAN with a few CBER attendees. Therefore, it is a
CFSAN meeting memo and does not require a search by CBER. Please ask them to reach out to me
directly if there are any issues.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Tuesday, March 26, 2019 11:05 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: SV: Request for a Pre submission meeting GRN 000716
Dear Rachel
Thank you for your feedback.
Unfortunately, I’m not able to submit the FOIA, attached it the request, but when I press ‘submit’ I
keep getting a message that I’ve entered invalid data and have to start over again, but I’ve only filled
in the required data.
In the FOIA I’ve asked for:
I would like to get a copy of the policy memo (OFAS policy) referenced in the GRN 000716
documents.
and I would request CBER meeting memos related to osteopontin and GRN 000716.
Any additional materials and documents related to osteopontin and GRN 000716 would also be of
interest. Thanks
Can you send me this based on the attached request?

Med venlig hilsen / Best regards
Tania Porsgaard Bayer
+4589381562

Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 26. marts 2019 12:59
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Emne: RE: Request for a Pre submission meeting GRN 000716
Hi Tania,

Sorry for the delay. Before we move ahead with scheduling this meeting, I want to let you know that we
have finalized the policy memo that was referenced in the GRN 000716 documents. We strongly
encourage Arla to FOIA this document. There is also a meeting that occurred between our staff and our
colleagues at the Center for Biologics Evaluation and Research (CBER). We also suggest that Arla FOIA
this meeting memo. In your FOIA request you can reference the OFAS policy and CBER meeting memos
related to osteopontin and GRN 000716. I will receive that FOIA request and will fill it promptly, as the
documents are ready to go. Once you’ve had a chance to review those documents, then we can schedule
a meeting. We wanted Arla to have all the information necessary in preparation for a meeting with FDA
on the intended use of its bovine osteopontin product. Please let me know if you have any questions at
this time.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Thursday, March 14, 2019 8:02 AM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Cc: Ashley Roberts Intertek (ashley.roberts@intertek.com) <ashley.roberts@intertek.com>; Kal
Ramanujam <Kal.Ramanujam@arlafoods.com>; Anders Steen Jørgensen
<anders.steen.jorgensen@arlafoods.com>; Ida Aabrandt Ottosen
<ida.aabrandt.ottosen@arlafoods.com>; Anne Staudt Kvistgaard
<anne.staudt.kvistgaard@arlafoods.com>
Subject: SV: Request for a Pre submission meeting GRN 000716
Dear Rachel
Our suggestion for an agenda is:
RE: To discuss the development of a future scientific and regulatory strategy to support the future
general recognition of the safety of the intended use of bOPN in infant formula.
In the last face to face meeting held on March 1st 2018, and subsequent correspondence with FDA,
we have been advised to consult FDA after going through information outlined in scientific memo
dated June 29th 2018. We have reviewed the scientific memo and previous discussions with FDA and
also consulted scientific experts and have outlined several possible avenues. We would like to
discuss with FDA how best to address the safety and general recognition concerns raised by the

agency. We would like to discuss the following topics in the pre-submission meeting and seek
guidance on the relevant approaches that would help us navigate the safety concerns expressed.
As part of this process Arla wishes to outline the following within the meeting;
1. How to develop evidence to support the general recognition of the intended use of bOPN.
the use of an Expert Panel, a publication program within a supplementary scientific journal,
or a third approach
2. A review of current evidence to address the potential adverse consequences of exogenously
provided bOPN on the developing immune system as expressed by FDA.
3. A review of the recent published studies on hOPN levels within breast milk within various
regions/locations to provide support for the recommended levels of bOPN to be added to
infant formula
4. Any additional topics or avenues to be pursued
Arla looks forward to having dialogue with the agency on these matters in the hope of obtaining
guidance on the strategy as develop.
List of participants from our side would be (might vary depending on the date of the meeting):
Tania Porsgaard Bayer, Arla Foods Ingredients, Director of Global Regulatory
Kal Ramaujam, Arla Foods Ingredients, Senior Scientific Advisor
Anders Steen Joergensen, Arla Foods Ingredients, Director BU pediatric
Anne Staudt Kvistgaard, Arla Foods Ingredients, Senior Manager Science and sales
development
Ida Ottosen, Arla Foods Ingredients, Regulatory Specialist
Ashley Roberts from Intertek, Senior Vice President – Food & Nutrition
James W McGrath, Building Block Nutrition

Med venlig hilsen / Best regards

Tania Porsgaard Bayer
Director / Head of Global Regulatory Affairs
Arla Foods Ingredients Group P/S
Phone: +4589381562
VAT no.: 33372116
tania.porsgaard.bayer@arlafoods.com
http://www.arlafoodsingredients.com

This e-mail is proprietary and confidential and may contain legally privileged information.
This e-mail is intended for the addressee(s) stated above only. If you receive this e-mail by mistake,
please inform us by returning this e-mail without producing, distributing or retaining copies hereof.

_____________________________________________
Fra: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sendt: 26. februar 2019 15:44
Til: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Emne: RE: Request for a Pre submission meeting GRN 000716
Hi Tania,
Can you please provide an agenda with list of participants for this pre-submission meeting?
Thank you.

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Morissette, Rachel
Sent: Monday, February 25, 2019 12:50 PM
To: 'Tania Porsgaard Bayer' <tania.porsgaard.bayer@arlafoods.com>
Subject: RE: Request for a Pre submission meeting GRN 000716
Hi Tania,
I just wanted to reach out and let you know that I’ll be handling your pre-submission meeting request. I’ll
be in touch shortly to start the scheduling process.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Thursday, February 21, 2019 3:14 PM
To: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Cc: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: SV: Request for a Pre submission meeting GRN 000716
Dear Shayla
I hope you are well, and I was sorry for the lock down of your department in January that I know
have resulted in a heavy workload for you after returning. Nevertheless I wanted to ask you if you
have appointed a Consumer Safety Officer that will work with us on a pre submission meeting for
GRN 000716?

Med venlig hilsen / Best regards

Tania Porsgaard Bayer
Director / Head of Global Regulatory Affairs
Arla Foods Ingredients Group P/S
Phone: +4589381562
VAT no.: 33372116
tania.porsgaard.bayer@arlafoods.com
http://www.arlafoodsingredients.com

This e-mail is proprietary and confidential and may contain legally privileged information.
This e-mail is intended for the addressee(s) stated above only. If you receive this e-mail by mistake,
please inform us by returning this e-mail without producing, distributing or retaining copies hereof.

Fra: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Sendt: 18. december 2018 15:26
Til: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>; Tania Porsgaard Bayer
<tania.porsgaard.bayer@arlafoods.com>
Emne: RE: Request for a Pre submission meeting GRN 000716
Thank you, Rachel.
Ms. Bayer, I will work on routing your request to a Consumer Safety Officer who can help you.
Regards,
Shayla
From: Morissette, Rachel
Sent: Tuesday, December 18, 2018 8:51 AM
To: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Cc: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Subject: RE: Request for a Pre submission meeting GRN 000716
Dear Ms. Bayer,
Thank you for reaching out to me regarding your request for a pre-submission meeting. I apologize that
you haven’t been able to reach our staff. Nadine Bewry is no longer with the agency. However, I am ccing
her former supervisor, Dr. Shayla West-Barnette (who was also the supervisor involved in GRN 000716),
on this email. Dr. West-Barnette or a member of her team will reach out to you shortly. Merry Christmas
to you as well.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Acting Supervisory Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Tania Porsgaard Bayer <tania.porsgaard.bayer@arlafoods.com>
Sent: Tuesday, December 18, 2018 7:43 AM
To: Nadine.Bewry@fda.hhs.gov
Cc: Better-Nolan, Robin * <Robin.Better-Nolan@fda.hhs.gov>
Subject: Request for a Pre submission meeting GRN 000716
Dear Rachel Morissette
I’m reaching out to you because I keep getting a ‘non-delivery’ message when I write to Nadine
Bewry, she has been the contact person when we had any contact with FDA on our previous GRAS
submission of GRN000716. I hope you can help me with my request or pass the email on the to
relevant person.
Back in June 2018 we (Arla Foods Ingredients) received a scientific memorandum based for our
ingredient bovine osteopontin (GRN 000716). Internally we have discussed how to best
accommodate the safety concerns raised, and I hope we can get a pre-submission meeting with
CFSAN and/or other relevant staff members, to discuss our approach for addressing the safety
concerns raised by FDA.
Attached is my request for a meeting, I hope it will be possible to meet in the beginning of the new
year.
Please let me know if you need further from be before such a meeting can be arranged.
Merry Christmas.

Med venlig hilsen / Best regards

Tania Porsgaard Bayer
Director / Head of Global Regulatory Affairs
Arla Foods Ingredients Group P/S
Phone: +4589381562
VAT no.: 33372116
tania.porsgaard.bayer@arlafoods.com
http://www.arlafoodsingredients.com
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GENERAL RECOGNITION
Next step
• Q3 2019 we will submit a Novel Food application in EU to enhance general recognition
• We willrequest138 mg/L as novel food approval
dose

• We havediscussedin scientific forums and also
with individual pediatricMD immunologistson some
of the concerns raised by FDA in scientific memo
• We can arrange
a round table discussion
of bOPNsafety that includesOPN structural experts,
pediatric
immunologistsand nutrition expertstogether with scientists fromFDAfor discussion
• The outcomesand minutesof this meeting could be added to
future bOPNsubmission for no questions on
GRASto FDA

5
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TOXICOLOGY AND SAFETY
-What we know today including new information
• Pre-clinical in vitro and animal safety study (Kvistgaard et al 2014)
showed no adverse events on non
immune parameters
• Clinical safety studyLönnerdalet
(
al 2016) that looked into immune markers, infection rates and
vaccination response showed reduction in pyrexia, no changes in vaccination response and showed
immune marker levels typically observed infant formulas

• Lymphocyte subsets looked in a subset of population from the clinical study showed (West et al 2017
controlled T-cell activation that is not different from breast fed infants showing
bOPN’srole is to bridge
the gap in formula fed infants
• New information to be discussed (Jiang and
Lönnerdal2019) would show that even in formula fed
infants there is high circulating levels hOPNthat
of
may contribute to immunological well being of all
infants
7
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PLASMA OPN CONCENTRATIONS
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Schack et al (2009), J. Dairy Sc
92,. 5378-5385.
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MEASURINGOPN INPLASMA- STUDYDESIGN
• Samples:
• Plasma was isolated from blood samples obtained from
-, 4-,1and 6-month-old infants in a clinical trial in
China L( önnerdalet al 2016)
• Infants were either exclusively breast
-fed (BF group) or fed one of the following formulas:
unsupplemented
formula (F0 group), formula supplemented with 65 mg/L
bOPN(F65 group), or formula supplemented with
130 mg/L bOPN(F130 group) up to 6 months of age

• OPN assays:
• Human OPNhOPN
(
) concentrations in breast milk and in all infant plasma samples were measured by an ELIS
kit (HumanOsteopontinDuoSetELISA, R&D Systems, Minneapolis, MN) following the manufacturer’s
instructions
• Bovine OPN was also measured in plasma samples by an ELISA kitOsteopontinELISA,
(Bovine
LifeSpan
BioSciences
, Seattle, WA) following the manufacturer’s instructions
• There was no cross
-reactivity between the two kits; i.e., the
hOPNELISA did not recognize
bOPNnor did the
bOPNELISA recognize
hOPN
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Jiang andLonnerdal,(2019),Pediatr. Res. 85(4), 502
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CIRCULATING HOPN
IN BREAST AND FORMULA FED INFANTS

10

14 June 2019

Jiang andLonnerdal,(2019),Pediatr. Res. 85(4), 502
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MEASURINGHOPNANDBOPNIN US INFANTS TO ADDRESS
LONG TERM CONCERNS
• Need guidance from FDA on what is long term to assess safety
bOPN
of
Study Possibilities:

• Recruit infants and collect random blood sampling from 3 months to 12 months to measure endogeno
hOPNandbOPNlevels (breast fed at least for first 4 months and exclusively formula fed infants)
• Have a long term follow
-up to the just completed Building Block Nutritionals Study (now the infants-are
2 year old)
• In a subset of subjects, Collect health history, one blood sample to measure
hOPN, bOPNand possible
vaccination response

• Question:
• Does demonstration of high levels of endogenous
hOPNin formula fed infants alleviate FDA concern that
bOPNis
not the cause for long term immune programming effects?
• To date, our pre
-clinical safety study on
bOPNwith conventional non-immune end points did not show any toxicity

• All interventions of exogenous
bOPNin animal models of inflammation and cancer have yielded only beneficial outcome
• Given the endogenous levels of OPN in circulation in early life, it will be difficult to demonstrate specific
bOPNrelated
effects in animal models and human setting
12
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TOXICOLOGICAL AND SAFETY
Conclusion
• High levels of OPN both in breast milk and in circulation indicate that OPN may have a key physiolog
role in infants
• High circulatinghOPNlevels are noted in formula fed infants at 1, 4 and 6 months.
bOPNlevels
measured in plasma at the same time points are at least 20 fold less compared to hOPN
• Data indicates that any immune programming/ inflammatory / safety concern for infants will predominantly
result from highhOPNlevels compared tobOPNlevels in formula fed infants
• Immune effects outlined in scientific memo mainly discussed
hOPNas the cause for pathological and
autoimmune diseases
• Supplementation ofbOPNin infant formula may help infants in two possible ways
• Local effects in gastrointestinal tract
• DietarybOPNpromotes endogenous circulating levels hOPN
of
. This phenomena was also noted in a mouse study

• It will be difficult to dissect the endogenous versus exogenous effect of OPN in any
-clinical
pre model

13

14 June 2019

(b) (4)

ADDITIONAL TOXICOLOGY STUDIES
• Two different toxicology models have been explored
• A mini pig model with dosing and immune assessment
• A rat model with a virus challenge

• Both models have pros and cons
• Mini Pigs:
• Post birth dosing, physiologically close to human
• Questionable if data can be translated to human response

• Rat Model
• Virus challenge model to measure DIT
• Rat physiology is not similar to human
• Immunological response and pathway may differ

14
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HOPNIN HUMANMILK
Structural homology between bovine and human OPN
• OPN is like any other molecule in human milk that varies from early lactation to late lactation on
levels and may be on post
-translational modifications (Froehlich et al 2011)
• Post-translational modifications are dependent on the enzyme activity in mammary gland and
may vary in the same individual mother day to day
• Given the structural homology and conserved phosphorylation sites, the phosphorylation sites
are similar between human and bovine OPN (Christensen et al 2005)
• The minorin vitro binding differences noted in Christensen and Sorensen 2014 is an
undigested bOPN and the difference is not seen upon thrombin cleavage of bOPN (a likely
scenario in humans)
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HOPNIN HUMANMILK
Structural homology between bovine and human OPN
• When consulted with experts, it was argued that there are more functional and, to a certain
degree, structural differences between
hOPNin breast milk compared to
hOPNin extracellular
secretions (urine) and in organs
• We also looked for FDA guidance targeted for approval of generic biological molecules. FDA
acknowledges minor structural differences in post translational modifications exist and the
molecules will be considered similar, if these structural variations do not result in adverse
functional differences“Guidance
(
to Industry: Scientific Considerations in Demonstrating
Biosimilarity to a Reference product” was used for guidance)
• bOPNhas not been shown to have any different biological activity in direct comparison
hOPN
to
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HOPNIN HUMANMILK
CONCLUSIONS ON HOMOLOGY
• hOPNandbOPNare substantially homologous at amino acid levels, functional binding sequences
areconserved, and relatively similar post translational modifications
• The minor differences noted in sequence do not result in adverse physiological consequences
Rittlinget
(
al 2014)
• Based on recent observations (Jiang Lönnerdal2019),
and
in infants at any given time point there20
is
fold or higherhOPNin circulation compared tobOPN. Any physiological consequences during infancy will
be attributed to the predominanthOPNin circulation
• Given the variability in human milk post translational modifications (similar
other
to bioactive proteins
like lactoferrin, Bile Salt Stimulated Lipase), it is possible to detect minor variabilities based on modern
daytechnology
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HISTORY OF CONSUMPTION

• Besides the launch in China from 2009
-2012, and in Korea in 2008
-current, where no safety concerns
have been raised, OPN have been launched in several countries since our GRAS were submitted to F
• Launched in stage 1 and stage 2 in EU in Fall 2018
• Launched in stage 1 and stage 2 China in spring 2018

• Potentially exposed to 1.000.000 babies through commercially available products, no safety concerns
raised

• Used in a clinical trial in the United States, providing an experimentan infant formula enriched in OPN
to 128 babies, no safety concerns observed
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CONCLUSION

• We would like to thank FDA for the diligence in looking into our OPN
-affirmed
self GRAS dossier and
comments on the scientific aspects and bioactive potential

• It certainly challenged us to look the molecule differently and discuss with pediatric, immunological and OPN
structural experts to further understand the functional and structural similarities/ differences between
hOPN
andbOPN

• We atArla Foods Ingredients, and many scientific experts we spoke to believe that OPN at physiologic
level would benefit all infants
• We appreciate FDA’s continued support and guidance on this topic
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DISCUSSIONPOINTSAND NEXT STEPS
• ArlaFoods Ingredients would like to have guidance on
• General Recognition:
• What additional measures would ensure general recognition of safety
bOPNingredient?
of
• Canwe assemble a
round tablepanelwith pediatric, immunology and
OPNstructural experts to discuss short and

long-term safety that would also include FDA scientists?

• Toxicology and Safety:
• Given information presented on high levels of endogenous
hOPNearly in infancy, is there a reason to consider

additional animal safety studies ?

• Does measurement of
hOPNin USAinfantsadd value toexistingknowledge and evaluation of
our application?

• Homology between hOPNand bOPNand hOPNlevels in milk:
• Experts acknowledged that differences in post translational modifications are noted within lactation period and
between breast milk and other secretions, the minor differences noted may not be functionally consequential.
Human milk average for other bioactive ingredients have been used by industry to fortify infant formula
• Given this complexity, is there anything we could do that would help FDA’s concerns?
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BACK-UP SLIDES
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DEVELOPMENTAL COMPARISON
– HUMAN VS PIG
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ARLA’SPREFERENCE

• Arlawould prefer the mini pig model as it is more physiological, measures all key parameters at various
time points, would give us a direction on long term consequences
bOPNon
of
top of endogenous
pOPNfeeding.
• It may not accurately reflect human conditions
• Very expensive to conduct (current estimates 1.5 to 2 million).
• Still would not dissect the effects between endogenous
pOPNversus exogenous
bOPN
st 2018
th 2018 memos.
• Would like to seek guidance from FDA based on March
1 and June 29

• Do we need additional pre
-clinical safety studies?
• Consensus and general recognitionbOPNsafety
of
by pediatric experts to precede this activity?
• Does it have to be a GLP safety or well controlled animal study that answers the question for eventual FDA
approval?
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From:
To:
Subject:
Date:
Attachments:

Morissette, Rachel
Tania Porsgaard Bayer
memorandum of meeting for osteopontin (OPN)
Thursday, July 11, 2019 2:40:00 PM
GPS000010_Memorandum of Meeting_Arla_6.17.19_transmittal.pdf
image002.png

Dear Tania,
Please see attached the memorandum of meeting from our June 17, 2019 discussion on the intended use
of osteopontin in infant formula.
In addition, we discussed providing Arla some potential starting points to consider in its search for
expertise in different fields to address the safety and general recognition concerns for this intended use. I
am providing a list of potential scientific and medical disciplines as a starting point below. Please let us
know if we can provide further assistance.
•
Developmental immunology
•
Pediatric immunology
•
Clinical immunology
•
Immunological cell biology and biochemistry
•
Developmental toxicology
•
Pediatric physiology
•
Milk biochemistry
•
Gut physiology (especially postnatal)/gut microbiome
•
Pediatric gastroenterology
•
Biochemistry of osteopontin (from a basic science perspective)
•
Food ingredient safety assessment/risk assessment (including familiarity with U.S. legal standards
for food safety)
•
Epidemiology
•
Biostatistics
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

MEMORANDUM OF MEETING (COR2018-4008)
Date:

September 19, 2018

Time:

11:00 a.m. – 12:00 p.m. EST

Location:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 5001 Campus Drive, College Park, MD 20740

Participants:
Visitors:
Cathryn Sacra
Robin Guy
Peter Budde
Angela Walter
Noreen Hobayan
Ankur Jhanwar
Brent Peterson
Joe Milligan

EAS Consulting Group
EAS Consulting Group
Glanbia Foods, Inc.
Glanbia Foods, Inc.
Glanbia Foods, Inc.
Glanbia Foods, Inc.
Glanbia Foods, Inc.
Glanbia Foods, Inc.

CFSAN/OFAS/DBGNR:
Rachel Morissette, Ph.D.
Jeremy Mihalov, M.S.
Kotaro Kaneko, Ph.D.
Jeremiah Fasano, Ph.D.
Perry Wang, Ph.D.

HFS-255
HFS-255
HFS-255
HFS-255
HFS-717

CFSAN/ONFL/IFMFS:
Andrea Lotze, M.D.
Carrie Assar, Pharm.D.
Suzanne Wolcoff, M.S., R.D.

HFS-850
HFS-850
HFS-850

Subject: Pre-submission meeting for the intended use of bovine lactoferrin (bLf) in
infant and toddler formulas
In an electronic mail message dated August 13, 2018, Cathryn Sacra requested a meeting
with FDA/DBGNR to discuss a GRAS conclusion for the intended use of bLf (tradename
Bioferrin®) as an ingredient in infant and toddler formulas at a use level up to 1 g/L.
Prior to the meeting, Ms. Sacra provided a draft copy of the proposed GRAS notice.
DBGNR informed her that the notice would not be reviewed in its entirety, but if there
were specific sections she wanted us to review that we could accommodate that. Glanbia
Foods, Inc. (Glanbia) stated that their bLf is sourced from cow’s milk whey obtained
from cheese production and is in accordance with all applicable U.S. Department of
Agriculture and FDA regulations for the manufacture of dairy products.

Glanbia discussed the identity of its bLf and stated that it has the same chemical
properties to the subject of GRN 000465. 1 Glanbia presented Fourier-transform
infrared spectroscopy (FTIR) data to support their view that their bLf is structurally
equivalent to that from GRN 000465. DBGNR pointed out that FTIR is better suited for
small molecules, not proteins. Therefore, DBGNR suggested that other analytical
methods could be used and presented in the GRAS notice to support structural
similarities to other bLf proteins. DBGNR noted that the arsenic specification shown
was higher than seen in past notices and also suggested specifying limits for lead and
Cronobacter sakazakii. In support of the intended use level, which FDA noted is up to
10-fold greater than use levels addressed in prior GRAS notices (e.g. GRNs 000465 and
0006691), Glanbia stated that human lactoferrin is present in human breast milk and
colostrum at up to 7 g/L. Additionally, Glanbia stated that bLf is approved for use
worldwide at levels up to 1 g/L. Glanbia presented the estimated exposures from its
intended uses of bLf for infant and toddler populations and stated that the intended
uses are self-limiting due to the maximum protein level and quality, as determined by
the amino acid profile, permitted under 21 CFR 107.100. Additionally, Glanbia stated
that infants may be exposed to bLf from consumption of cow’s milk-based infant
formulas already marketed in the U.S. containing up to 0.6 g/L bLf. 2 DBGNR noted that
as science evolves, we may have new questions about whether data previously used to
establish safety continues to be generally accepted as sufficient by qualified experts.
To support a safety conclusion for the intended uses of bLf, Glanbia discussed acute and
sub-chronic toxicity studies in rats, as well as human clinical trials involving infants and
toddlers. Additionally, Glanbia discussed bLf in terms of allergenicity and the required
labeling under FALCPA.
After hearing the safety data and other information presented by Glanbia, DBGNR
noted that we would have questions on the following points in response to a GRAS
notice based on that data, including, but not limited to, the following:
•

Given that bLf has been reported to exhibit a variety of physiological activities in
humans, including immunomodulation, we would ask about the basis for
concluding that the intended use level of bLf would not alter the developmental
trajectory of the immature infant immune system in potentially adverse ways.
Traditional toxicological study endpoints do not provide meaningful information
on this point. Evidence of general acceptance in the scientific community on the
lack of adverse consequences from the intended use of bLf, particularly among
experts qualified to assess postnatal development of the human infant immune
system, would be extremely helpful in addressing this question.

Cow’s milk-derived lactoferrin was the subject of GRNs 000465 (use level 130 mg/L ) and 000669 (use
level 130-140 mg/L). We evaluated these notices and responded in letters dated February 18, 2014, and
March 9, 2017, stating that we had no questions at that time regarding Morinaga Milk Industry Co., Ltd.
and Synlait Milk, Ltd.’s GRAS conclusions, respectively.
2
FDA has not evaluated a GRAS conclusion through the GRAS Notification Program for the intended use
of bLf in infant formula at a use level higher than 140 mg/L.
1

•

Given the intended population, intended use level, and properties of bLf, we
would ask questions about the evidence that the scientific data relied on by
Glanbia is generally available and generally accepted at the present time by
experts with the appropriate expertise. The significance and utility of published
scientific literature and of GRAS panels in providing evidence of general
recognition was discussed. FDA noted that a GRAS panel is only one strategy that
can be employed as evidence of general acceptance. However, if used, a GRAS
panel is only effective in generating such evidence when the appropriate expert
disciplines are represented on the panel. In this case, representative expertise in
infant immunology and immunomodulatory proteins would be important if the
panel’s conclusion were being used to support the contention that bLf used at 1
g/L is recognized by qualified expert communities as safe for its intended use.

•

Considering the focus of our questions, we would consider evidence for the
intended use of bLf based on the previous conclusions of authoritative bodies as
supportive given that such bodies did not consider and dismiss the issues we had
raised above. This is also true of current uses of bLf in infant formula above 130
mg/L.

•

To the extent that Glanbia’s GRAS conclusion incorporates a comparison of
lactoferrin levels in bovine and human milk, we would have questions about the
basis for concluding that these proteins are comparable in biological activity in
humans, and the significance of any known differences in this activity.

•

While bLf in infant formula at lower use levels has been the subject of several
GRAS conclusions for which FDA had no questions at the time, we emphasized
that science evolves over time. Therefore, the data and information used to
support a conclusion that an intended use is safe and accepted by qualified
experts may also evolve over time. We would have some questions about bLf’s
immunomodulatory activities and the basis for concluding it was consistent with
GRAS status in infant formula in response to a new notice regardless of use level,
although the extent of our questions would differ depending on the specific use
level.

In addition to the points discussed above, DBGNR attendees provided the following
recommendations:
•

Specify the category of infant formula and the intended infant population (e.g.
non-exempt infant formula for term infants, milk or soy-based).

•

Glanbia stated that the final product is specified to contain up to 5% “other
proteins.” In the notice, provide a discussion on the identity of the other proteins
present in the final product.

•

When presenting studies done in a pre-term infant population in the notice,
provide a discussion bridging this information to full-term infant populations.

•

Glanbia could submit a FOIA request for the amendments to GRAS notices they
intend to incorporate into the current notice so that the full-breath of the review
process for those notices is available for reference.

Ms. Sacra sent a follow-up email on October 10, 2018 with an attached memorandum of
meeting that she and the Glanbia participants wrote to share their understanding of the
outcome of this pre-submission meeting. Based on the contents of this memo, DBGNR
will recommend a follow-up meeting to clarify the points discussed and options for
moving forward.

Rachel
Morissette -S

Digitally signed by Rachel Morissette -S
DN: c=US, o=U.S. Government, ou=HHS,
ou=FDA, ou=People,
0.9.2342.19200300.100.1.1=0014346356
, cn=Rachel Morissette -S
Date: 2018.10.23 08:15:10 -04'00'

________________________________
Rachel Morissette, Ph.D.

(b) (4)

From:
To:
Cc:
Subject:
Date:
Attachments:

Cathryn Sacra
Morissette, Rachel
Robert Martin
RE: GRAS Pre-submission Meeting Request
Monday, August 13, 2018 2:58:04 PM
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Dear Dr. Morissette,
I am attaching a letter requesting a pre-mission meeting. Please let me know if any of the dates we
propose will work for you and your team.
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Cathryn Sacra
Sent: Friday, August 03, 2018 12:47 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Cc: Robert Martin <rmartin@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request
Dear Dr. Morissette,
Thank you. Once I have some new dates from our team for your consideration, I will reach out to
you with our meeting request.
Best regards
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com

www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Friday, August 03, 2018 11:29 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: FW: GRAS Pre-submission Meeting Request
Dear Ms. Sacra,
Please feel free to contact me when you are ready to move ahead with a pre-submission meeting for this
GRAS notice.
Best regards,
Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: West-Barnette, Shayla
Sent: Friday, August 03, 2018 10:55 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>; Morissette, Rachel
<Rachel.Morissette@fda.hhs.gov>
Cc: Robert Martin <rmartin@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request

Hello Ms. Sacra,
Thank you for your message.
I am asking Dr. Rachel Morissette to set up your meeting (she is copied on this message). She
will reach out to you shortly.
Regards,
Shayla West-Barnette, Ph.D.
Supervisory Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
Shayla.WestBarnette@fda.hhs.gov

From: Cathryn Sacra [mailto:csacra@easconsultinggroup.com]
Sent: Friday, August 03, 2018 10:40 AM
To: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Cc: Robert Martin <rmartin@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request
Dear Dr. West-Barnette,
I had sent an email in July requesting a pre-submission meeting with FDA with some proposed dates
in August. We are still working on the last stages of the draft dossier and would like to withdraw the
request for the proposed dates. We will send a new request for a pre-submission meeting when we
have finalized the draft dossier.
Thank you,
Cathryn Sacra
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Cathryn Sacra
Sent: Thursday, July 12, 2018 9:32 AM
To: Shayla.WestBarnette@fda.hhs.gov
Subject: GRAS Pre-submission Meeting Request
Dear Dr. West-Barnette,
With the attached letter, I am requesting a pre-submission meeting with you and your colleagues to
discuss a GRAS Notice for the use of bovine lactoferrin in term infant formula. Please let me know if
any of our proposed dates are acceptable to you.
Best regards,
Cathryn Sacra

Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

August 13, 2018

Shayla West-Barnette, Ph.D.
Supervisory Consumer Safety Officer
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition, FDA
5001 Campus Drive
College Park, MD 20740
240-402-1262 (direct)
Shayla.WestBarnette@fda.hhs.gov
Dear Dr. West-Barnette:
On behalf of Glanbia Nutritionals, we are requesting a pre-submission meeting with you and your
colleagues to discuss a GRAS Notice for the use of bovine lactoferrin (Bioferrin®) in term infant
formula and toddler foods. This request is in accordance with FDA’s guidance on pre-submission
meetings intended to solicit FDA’s input on the draft GRAS document where FDA’s scientists,
Glanbia Nutritionals, and EAS can discuss the draft document to obtain agreement on the
sufficiency of the document before formally submitting the GRAS Notice to FDA.
The dates that we are proposing for this meeting are: August 27, August 28 and August 29. After the
meeting date has been agreed upon, we will send you copies of the draft GRAS Notice for your use in
preparation of our meeting.
Bioferrin® is substantially equivalent to the bovine lactoferrin that was the basis of GRAS Notices 465
and 669 for the same uses. We have relied heavily on the data and information in those documents to
support this GRAS determination.
Attending the meeting, in person,will the individuals listed below>
Glanbia
Noreen Hobayan, Director, Regulatory Affairs
Ankur Jhanwar, Senior Manager, Technical Services
Brent Peterson, Senior Director, Research and Development
Joe Milligan, Plant Manager, Richfield
Angela Walter, Senior Product Manager, Product Management
Second Science, Inc.
Jeanne Hoskins

EAS Consulting Group, LLC
Cathryn Sacra, Director Labeling and Cosmetics
Robin Guy, Independent Expert Consultant
Robert Martin, Independent Advisor, Food Additive Safety

Should you have questions regarding this request, please feel free to contact me. Thank you for your
cooperation and prompt attention to this request.

Sincerely,

Cathryn W. Sacra
Director, Labeling and Cosmetics

From:
To:
Cc:
Subject:
Date:
Attachments:

Importance:

Cathryn Sacra
Morissette, Rachel
Robert Martin; Robin Guy
FW: GRAS Pre-submission Meeting Request
Tuesday, September 18, 2018 1:07:47 PM
image001.png
image007.png
image013.png
image019.png
image025.png
image031.png
image037.png
image043.png
High

Rachel,
The two main points that we would like FDA to consider are:
1. Compare the specifications in table II-14 and infrared spectra in figures II-3a - II-3f listed on pages
34-38 that show Bioferrin is identical to the bLfs that have been approved by FDA.
2. That use levels up to 100 mg/L is safe for use in infant formula as established by the opinions of
other international regulatory bodies and FDA’s reviews of other bLf GRNs and is supported by the
draft GRAS dossier.
Thank you

Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Tuesday, September 18, 2018 8:10 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request
Thank you. Are there specific sections of the dossier that you would like to us to take a look at? We will
not be able to review the entire dossier at this time, but if there are specific questions that you have we
can try to address them at the meeting.
Best,
Rachel

From: Cathryn Sacra <csacra@easconsultinggroup.com>

Sent: Monday, September 17, 2018 3:55 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: RE: GRAS Pre-submission Meeting Request
Dear Rachel,
I am attaching the dossier that is the subject of the pre-submission meeting on Wednesday. I will
follow with the slide deck.
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Monday, September 17, 2018 1:15 PM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request
You’re welcome!

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Cathryn Sacra <csacra@easconsultinggroup.com>
Sent: Monday, September 17, 2018 1:14 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: RE: GRAS Pre-submission Meeting Request

Thank you!
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Monday, September 17, 2018 1:12 PM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request
Ok, thanks. The official address of our campus is 5001 Campus Drive, College Park MD. However,
there’s two buildings on campus, and we are located in the smaller of the two. You might tell the Uber
driver to put in 4300 River Rd. as the address, because our building (University Station) is actually on
River Rd, not Campus Drive. The security entrance for the parking lots is located closer to our building
and is on River Rd, so I would suggest having the driver let you off at the security station and then letting
the guards direct you to the correct entrance of the building. Make sure they know you’re looking for
University Station and not the Wiley building. Unfortunately in the past, the guards have directed some
visitors to the larger Wiley building by mistake and then they had to walk all the way back. My desk
number is 240-402-1212 if you have any issues.
Best,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Cathryn Sacra <csacra@easconsultinggroup.com>
Sent: Monday, September 17, 2018 1:03 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: RE: GRAS Pre-submission Meeting Request

Thank you. At the moment, we are planning on Uber, but if that changes, I will send the
information. As Dr. Martin will not be able to attend, do you have any additional information on the
address? I confess I was counting on Bob to get us there as he knows the location so well and I have
not been to your offices.
Thank you
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Monday, September 17, 2018 1:00 PM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request
Hi Cathryn,
Thanks for the update. Just a reminder to send the make, model, and license numbers of any vehicles
that will be parking on site at least an hour before the start of the meeting so we can get that info to the
security office.
Thanks,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Cathryn Sacra <csacra@easconsultinggroup.com>
Sent: Monday, September 17, 2018 12:49 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: FW: GRAS Pre-submission Meeting Request

Dear Rachel,
I have updated our attendee list for our meeting on Wed, September 19 at 11:00. Dr. Martin is
unable to attend the meeting because of a death in his family. I will be sending a copy of the dossier
and our slide deck later this afternoon.
Glanbia:

Peter Budde, Senior Director, Product Management
Angela Walter, Senior Product Manager, Product Management
Noreen Hobayan, Director, Regulatory Affairs
Ankur Jhanwar, Senior Manager, Technical Services (Foreign National – from India)
Brent Peterson, Senior Director, Research and Development
Joe Milligan, Plant Manager, Richfield
EAS Consulting Group:
Robin Guy, Expert Consultant
Cathryn Sacra, Director, Labeling and Cosmetics
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Cathryn Sacra
Sent: Thursday, August 23, 2018 3:18 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: RE: GRAS Pre-submission Meeting Request
Dear Rachel,
Thank you for confirming the date. We look forward to the meeting. We will have a slide
presentation and will forward them to you when they are completed. Please let me know if I can

forward them as an attachment in an email. The attendees are listed below and will be participating
in person. There is one foreign national attending. Please let me know what additional information
you will need from him.
Glanbia:

Peter Budde, Senior Director, Product Management
Angela Walter, Senior Product Manager, Product Management
Noreen Hobayan, Director, Regulatory Affairs
Ankur Jhanwar, Senior Manager, Technical Services (Foreign National – from India)
Brent Peterson, Senior Director, Research and Development
Joe Milligan, Plant Manager, Richfield
EAS Consulting Group:
Robin Guy, Expert Consultant
Cathryn Sacra, Director, Labeling and Cosmetics
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Monday, August 20, 2018 2:09 PM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request
Dear Cathryn,
Thank you for your email. I scheduled your meeting for Wednesday Sept. 19, 2018 from 11 am -12 pm
EST. I just have a few questions for you below.

1. How many people will be attending the meeting? Please provide their names and affiliations.
2. Will you or others be attending in person or will you require a WebEx remote meeting access?
3. Will any non-U.S. citizens be attending the meeting in person?

4. Will you be showing PowerPoint slides or require any other computer or technical
accommodations? If you are giving a presentation and would like to send the slides ahead of time,
I can circulate them to the review team. Please note that any materials provided to FDA prior to the
meeting may be releasable under the Freedom of Information Act. Therefore, please do not
provide any confidential or trade secret information in the materials you provide to us.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Cathryn Sacra [mailto:csacra@easconsultinggroup.com]
Sent: Monday, August 20, 2018 1:42 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: RE: GRAS Pre-submission Meeting Request
Dear Rachel,
I apologize for the delay in responding as I was waiting for several people to respond on available
dates.
We would like to request a meeting on September 18, 19th or 20th.
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Monday, August 20, 2018 9:16 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request
Dear Cathryn,
I’m following up on my email from last Monday. Are you still interested in scheduling a pre-submission
meeting?
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Morissette, Rachel
Sent: Monday, August 13, 2018 3:03 PM
To: 'Cathryn Sacra' <csacra@easconsultinggroup.com>
Subject: RE: GRAS Pre-submission Meeting Request
Dear Cathryn,
Thank you for your request. Unfortunately, we will not be able to accommodate the dates that you
requested in your letter. Please provide three potential alternate dates and times starting in September or
October that might also work, and I will try to accommodate your schedule as best as possible.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From:
To:
Subject:
Date:
Attachments:

Cathryn Sacra
Morissette, Rachel
RE: pre-sub meeting memo on bovine lactoferrin
Wednesday, October 10, 2018 5:13:26 PM
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Rachel,
Thank you for the update. In the meantime, we have put together a Memorandum of Meeting with
our understanding of the issues that were raised in the meeting, which I have attached. Please let
me know if you or the team have any comments or questions.
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Thursday, October 04, 2018 9:15 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: pre-sub meeting memo on bovine lactoferrin
Hi Cathryn,
I just wanted to let you know that I haven’t forgotten about sending you the meeting memo. We’re waiting
on a staff member to weigh in on the memo before I can finalize and send it to you. Hopefully within the
next week or so I should have it to you.
Best,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

Memorandum of Meeting

On Wednesday, September 19, 2018, representatives from Glanbia Nutritionals and EAS Consulting
Group met with officials from CFSAN to discuss a draft GRAS notice for the use of bovine lactoferrin
(bLf) in infant formula and toddler foods. The meeting took place at the CFSAN Office of Food Additive
Safety, College Park, MD from 11:00 a.m. – 12 noon. The individuals attending the meeting are listed
below.
Visitors
Glanbia Nutritionals
Angela Walter, Senior Product Manager, Lactoferrin
Noreen Hobayan, Director of Quality Assurance, Specialties
Peter Budde, Senior Director Product Management, Lactoferrin
Brent Peterson, Senior Director, Ingredient/Bioactives R&D
Ankur Jhanwar, Senior Technical Services Manager
EAS Consulting Group
Cathryn Sacra, Director of Labeling and Cosmetic Services
Robin Guy, MS, DABT, RQAP-GLP
CFSAN Attendees
NOTE: A sign-in sheet was maintained. Regrettably, we did not get a copy of the sign-in sheet. Based
on the introductions, we understood that the CFSAN representatives were from OFAS and the Infant
Formula Group.
After introductions of the meeting attendees, Ms. Hobayan thanked the CFSAN representatives for
arranging this meeting to allow Glanbia Nutritionals (Glanbia) and EAS to discuss their draft GRAS
Notice for its use in infant formula and toddler foods and to seek advice and input from CFSAN as
Glanbia planned to go forward on this project. This was followed by a brief introduction of Glanbia by
Ms. Hobayan. Glanbia’s bLf (Bioferrin) was then discussed by Glanbia and EAS representatives to
include: its formula, regulatory status, chemistry, exposure, and safety information.
The meeting revolved around a PowerPoint presentation prepared by Glanbia and EAS that had been
submitted to CFSAN in advance of the meeting. In advance of the meeting, Glanbia and EAS had
indicated to CFSAN that there were two questions that they hoped to resolve and confirm at the meeting:
1. Bioferrin is substantially equivalent to the bovine Lf’s that were previously reviewed by FDA for use
in IF. Comparison of the specifications in table II-14 and infrared spectra in figures II-3a - II-3f listed on
pages 34-38 of the draft GRN establish that Bioferrin is identical to the bLfs that have been approved by
FDA.

2. That use levels up to 1000 mg/L is safe for use in infant formula as established by the opinions of
other international regulatory bodies and FDA’s reviews of other bLf GRNs and is supported by the draft
GRAS dossier.
There was good discussion related to the product. The CFSAN representatives essentially agreed that
Bioferrin is equivalent to the bLfs that FDA had previously evaluated. Among the questions/issues raised
by an OFAS toxicologist were:
•

•

•
•

The FDA Toxicologist stated that the Agency has changed the way that they consider GRAS
since GRN 669 for bioactive molecules. The Toxicologist stated that they want to make sure that
there is a reasonable certainty of no harm, especially since this is for infants who inherently have
an underdeveloped immune system. We note that Bioferrin in this GRN is intended for use in
term infants who are presumed to be healthy at birth. Clarification is needed as to exactly what
the toxicologist was referring to here.
Most of the studies conducted have specific normal toxicological endpoints, especially with the
studies conducted in adult rats. He implied that he didn’t know how these types of studies would
be appropriate with regard to infant endpoints. He stated that he had not read the dossier;
however, since the clinical trials were set up to address specific endpoints, we need to address
how this relates to the infant, and how does this effect the preterm and VLBW infants. Again, as
noted above, this is confusing as the GRN use is intended for term infants and not VLBW infants
or premature infants, etc.
He stated that even if EFSA found this use to be okay, we don’t know if they did the correct
evaluations.
He wants the GRAS document to address:
The functionality of the protein
Intended population
Studies not looking at more subtle safety endpoints such as immunological effects.

As this was not clear to us, it was suggested that we contact the toxicologist and request any pertinent
references that may have led to his concerns in this area.
The meeting ended at 12 noon. The visitors thanked the CFSAN representatives for their input.
Cathryn W. Sacra
Director, Labeling and Cosmetics
EAS Consulting Group

Agenda
• Introduce Participants
– Glanbia
– EAS
– FDA
• Introduction to Glanbia Nutritionals
• General Introduction and Overview
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Agenda (continued)
• Dossier Highlights
– Bioferrin® Background Information
– Dietary Exposure
– Self Limiting Levels of Use
– Regulatory Assessments
– Current Uses
– Safety Related Information
• Summary and Conclusions
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• Glanbia Nutritionals
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•
•
•
•
•

•
•
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Angela Walter
Noreen Hobayan
Brent Peterson
Ankur Jhanwar
Peter Budde

Edward Steele
Robert Martin
Robin Guy

FDA/CFSAN/OFAS

4

(b) (4)

(b) (4)

General Introduction
• The name of the substance under consideration is
bovine lactoferrin (bLf) also referred to as
lactotransferrin. The tradename for Glanbia’s bLf is
Bioferrin®.
• The purpose of this notice is to substantiate the GRAS
determination for Glanbia’s bovine lactoferrin (bLf) at
intended use levels up to 1 g/L (1000 mg/L) in infant or
toddler formula.
• The statutory basis for this GRAS determination is
scientific procedures in accordance with 21 CFR 107.30
(a) and (b).
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Overview
•

Lactoferrin is present at levels ranging from 1-3 g/L in human breast milk to 6-7
g/L in colostrum (Montagne et al., 2001).

•

Bovine lactoferrin is approved in the EU at maximum use level in infant formula
at 1g/L (Annex II of 2012/725/EU) after EFSA safety assessment (17 July 2012).

•

Per the Food Safety Authority of Ireland, Glanbia’s Bioferrin® is substantially
equivalent to bLf authorized to Morinaga (2012/725/EU), the latter of which is
GRAS in US (GRN 465) .

•

Currently in US, bLf is GRAS at less than the approved EU level (GRAS Notices
GRN 465 [Morinaga 2014]) - at 130 mg/L); and GRN 669 (Synlait 2017) - at 130140 mg/L infant formula.

•

There is history of use of lactoferrin in US infant formula at levels exceeding the
current US GRAS levels e.g., Mead Johnson’s ENSPIRE infant formula in US has
lactoferrin at 600 mg/L.

•

This GRAS notice is for Glanbia’s bLf at intended use levels up to 1 g/L (1000
mg/L) in infant or toddler formula.

•

This GRAS notice gives examples of growth and safety and other clinical data in
infants up to 1g/L in infant formula.
9

Background Information
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•

Bioferrin is bovine lactoferrin (bLf) which occurs naturally in cows’ milk.

•

Bovine lactoferrin, manufactured by various processes and manufacturers,
has previously been determined to be GRAS for specific uses including
infant formula.

GRN NO.

SUBSTANCE

CLOSURE DATE

APPLICANT

PURPOSE / USE

669

Bovine milk-derived
lactoferrin

Mar 9, 2017

Synlait Milk Ltd
New Zealand

For use as an ingredient 130-140 mg/L infant formula
(ready-to-feed (RTF) or prepared for consumption from
powder or liquid concentrate and in follow-on formula at
a level of 150 mg/L RTF or prepared for consumption
from powder.

465

Cow’s milk-derived
lactoferrin

Feb 18, 2014

Morinaga Milk Industry
Co. Ltd

For use as an ingredient at a level of 130 mg/L of
formula (ready-to-feed or prepared for consumption from
powder or liquid concentrate)

464

Cow’s milk-derived
lactoferrin

Feb 18, 2014

Morinaga Milk Industry
Co. Ltd

For use as an ingredient in cow’s milk-based products
[yogurts (100 milligrams (mg) per 100 grams (g)),
powdered milk (400 mg/100 g), and milk-based frozen
desserts (200 mg/100 g)] and in chewing gum (30 mg/g)

77

Milk-derived lactoferrin

Aug 14, 2001

DMV International

Sports and functional foods at 100mg / serving

Identity
•

bLf is an iron-binding glycoprotein of approximately 77 kDa and consists
of a single polypeptide chain of 689 amino acids.

•

It is isolated from cow’s milk whey via ion exchange and subsequent
ultra-filtration steps. Finally it is dried by spraying and large particles are
sieved out.
Physical-chemical properties of bovine lactoferrin
Property

Typical Value

Method

Moisture

less than 4.5 %

AOAC 927.05
17th Ed.

Ash

less than 1.5 %

AOAC 945.46
Gravimetric

Arsenic

less than 2 mg/kg

EPA 7010 GFAA

Iron

less than 350 mg/kg

Glanbia Method

>93 %
Protein
of which is
bLf
other proteins
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>95 %
<5%

SMEDP 17th Ed.,
Chapter 15 Ion
Exchange –
Glanbia Method

pH (2 % solution, 20 °C)

5.2 to 7.2

pH Meter

Solubility (2 % solution, 20 °C)

complete

Glanbia Method

(b) (4)

Identity
•

Bovine lactoferrin is well characterized. Chemical Abstracts Service Registry Number (CAS Reg.
No.) 146897-68-9 is a 689 amino acid glycoprotein, with five potential glycosylation sites (Mead
and Tweedie, 1990; Pierce et al., 1991).

•

It contains N-glycosidically-linked glycans possessing N-acetylneuraminic acid, galactose,
mannose, fructose, N-acetylglucosamine, and N-acetylgalactosamine (Coddeville et al., 1992).
The generally accepted physical and chemical properties of bLf are outlined in Table 2 (GRN 669,
page 000026)).
Physical and Chemical Properties of Bovine Lactoferrin
Property
Molecular Mass (Da)
Sedimentation co-efficient (aqueous)
SDS-Page
Iron Titration
Isoelectric Point (pH)
Chromatofocusing
Isoelectric focusing
Absorption Spectra
Apo-form at 280 nm
Holo-form at 470 nm
Protease sensitivity

Value

Reference

77,100 ± 1,500
76,400 ± 2,400
78,000

Castellino et al. (1970)
Castellino et al. (1970)
Aisen and Leibman (1972)

8.2-8.9
9.5-10.0

Shimazaki et al. (1993)
Yoshida and Xiuyun (1991)
Aisen and Leibman (1972)

12.7
0.400
Relatively low

Iron-binding
Equilibrium dialysis (K1 x 10-4)

3.73

Thermal Denaturation
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Brines and Brock (1983)
Aisen and Leibman (1972)
Paulsson et al. (1993)

Apo-Lf denaturation (Tmax: °C)

71 ± 0.3 and 90 ± 0.3

Apo-/I HQWKDOS\ ǻ+cal: J/g)

12 ± 0.4 and 2 ± 0.5

Holo-Lf denaturation (Tmax: °C)
Holo-/I HQWKDOS\ ǻ+cal: J/g)

65 ± 0.3 and 93 ± 0.3
2 ± 1 and 37 ± 1

(b) (4)

(b) (4)

Bioferrin® bLf FTIR
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(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

Dietary Exposure
• The highest concentration of human lactoferrin (hLf) is found
in milk and colostrum (5-7 g/L) (Trend et al., 2016; Rodriguez
et al., 2005).
• Mean hLf concentration in breast milk of mothers of VLBW
infants at various time points in the lactation cycle were
determined (n=104 to 277): colostrum: 14.92 g/L, milk at one
month of lactation: 10.34 g/L, milk at two months of lactation:
8.52 g/L (Turin et al., 2017).

• The purpose of this notice is to provide to the FDA the
determination of GRAS of Bioferrin® bLf for use in infant
formula and toddler formula in the U.S. at levels of use up
to 1 g /L.
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Bioferrin® Exposure
Estimated Daily Intake (EDI) of bLf from proposed use of 1g/L in Infant Formula and Toddler
Formulas
bLf Intake of added bLf4
mg/day

Age Group

mg/kg bw/day
90th Percentile

Mean

90th Percentile

Mean

0 - 6 months1

1023

1484

179

269

7 - 12 months2

963

1420

111

162

13-36 months3

770

1373

92

152

1. Formula fed infants (all-user) 0-6 months consumed an average of 799.1 g of formula per day (129.1 g/kg/BW/day; 6.3 kg BW) and 1220.0 g/d
(203.3 g/kg/BW/d; 6.0 kg BW) for heavy users (90th percentile) as calculated using data from U.S. NHANES 2007-2008 survey and cited in
GRN 669, Pages 57-58.
2. Formula fed infants (all-user) 7-12 months consumed an average of 679.7 g of formula per day (76.7 g/kg/BW/day; 8.9 kg BW) and 1021.8 g/d
(114.8 g/kg/BW/d; 8.9 kg BW) for heavy users (90th percentile) as calculated using data from U.S. NHANES 2007-2008 survey and cited in
GRN 669, Pages 57-58.
3. Toddlers aged between 13 to 35 months old consumed an average of 621.5 g of formula per day (62.4 g/kg/BW/day; 10 kg BW) and 915.0 g/d
(100.6 g/kg/BW/d; 9.1 kg BW) for heavy users (90th percentile) as calculated using data from U.S. NHANES 2007-2008 survey and cited in
GRN 669, Pages 57-58. However, for these numbers (13-36 months), intake estimates may not be statistically reliable, as the sample size
was very low.
4. The concentration of bLf used in these calculations is 1 g/L in reconstituted infant or toddler formula
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(b) (4)

Self-limiting Levels of Use
•

•

The intended use of bLf in infant formula is driven by the intent to
closely align the protein composition of the formulas to that of human
milk.
–

The amount of protein in infant formula is strictly regulated by the Infant Formula Act in
the U.S. and is codified at 21 CFR 107.100.

–

Global recommended CODEX standards also restrict the level of protein in infant
formula.

–

The amino acid profile of bLf is lower in histidine, isoleucine, methionine, phenylalanine,
tryptophan and tyrosine to meet the protein quality requirements for infant formula and
must be supplemented with other proteins.

The total maximum protein level permitted and the protein quality as
determined by the amino acid profile, are self-limiting factors for the
potential maximum level of use of bLf in formula.

(b) (4)
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Global Regulatory Assessments
GOVERNMENTAL AUTHORITY

YEAR

LEVEL /CONDITIONS OF APPROVAL

Standardization Administration of China Guobiao (SAC)

2017

100 mg/100g in infant formula

Singapore

2015

1 g/L ready to feed infant formula

Food Safety Authority of Ireland (FSAI)

2013

Determined that Bioferrin® was substantially equivalent to
Morinaga’s bLf at this level

EU

2012

1 g/L ready to feed infant formula

Japan

1986

No limit

Taiwan

2000

As practically needed in infant formula

South Korea
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Food additive for infant and follow on formula

(b) (4)

Comparison of Bovine Lactoferrin
Regulatory & Company Specifications
PARAMETER

Glanbia

European
Union
(European
Commission,
2012a, 2012b)

Peoples Republic
of China

Synlait Milk Ltd.

Morinaga
(GRN 465, 2014,
pp. 28-29 (pdf))

Friesland Campina
(EFSA Panel on Dietetic
Products Nutrition and
Allergies (NDA), 2012, p.
8)

PHYSICAL AND CHEMICAL PARAMETERS

(b) (4)

Virtually
odorless, light
pinkish
powder

Pink,
odorless
powder

Pale pink to reddish
brown powder

Pink to tan powder

> 93.0%
> 95.0%
< 5.0%

93.0%
90.0%

95.0%
95.0%

94.5%
96.0%

93.0%
95.0%

MOISTURE (LOSS ON
DRYING)

<4.5%

<4.5%

< 4.5%

<4.2%

< 4.5%

ASH

< 1.5%

< l.5%

< 1.3%

< 1.3%

< 1.0%

ARSENIC

<2 mg/kg

< 1 mg/kg

< 0.02 mg/kg

<1 mg/kg

<1 mg/kg (total heavy
metals)

< 350 mg/kg

< 350 mg/kg

< 200 mg/kg

< 350 mg/kg

100 - 160 mg/kg

IRON SATURATION

< 25%

< 25%

< 20%

< 25%

< 11%

pH (2% SOLUTION, 20°C)

5.2 to 7.2

5.2 to 7.2

5.2 to 7.2

5.2 to 7.2

5.5 - 6.5

Complete

Complete,
transparent

Complete,
transparent

80% transmission,
Complete

80 - 100% transmission,
Complete

DESCRIPTION

PROTEIN
OF WHICH
BOVINE LACTOFERRIN
OTHER PROTEINS

IRON

SOLUBILITY
(2% SOLUTION, 20°C)
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Comparison of Bovine Lactoferrin
Regulatory & Company Specifications
PARAMETER

Glanbia

European Union
(European
Peoples Republic
Commission,
of China
2012a, 2012b)

Synlait Milk Ltd.

Morinaga
(GRN 465, 2014,
pp. 28-29 (pet))

Friesland Campina
(EFSA Panel on
Dietetic Products
Nutrition and
Allergies (NDA),
2012, p. 8)

MICROBIOLOGICAL
TOTAL STANDARD
PLATE COUNT

(b) (4)

<1000 cfu/g

< 1000 cfu/g

< 1000 cfu/g

YEASTS & MOLDS

<10 cfu/g

< 10 cfu/g

< 10 cfu/g

< 10 cfu/g

< 10 cfu/g

COLIFORMS

<10 cfu/g

< 3 MPN/g

ND / g

Negative / 0.1 g

ND

ND / 25 g

ND / 250 g

Negative / 25 g

Negative in 10 g

ND / 25 g

ND / g

Negative / g

Negative in 1 g

SALMONELLA
STAPHYLOCOCCUS
AUREUS
(COAGULASE
POSITIVE)

Neg in 1 g

< 1000 cfu/g

cfu = colony forming unit; MPN = mean probable number; ND= Not Detected
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Current Uses and Levels (EU)
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FOOD CATEGORY

MAXIMUM USE LEVELS OF bLf

INFANT FORMULAE AND FOLLOW ON FORMULAE (READY TO DRINK)

1 g/ L

FOODS ON DAIRY BASIS INTENDED FOR YOUNG CHILDREN (READY TO
EAT/DRINK)

200 mg/100 g

PROCESSED CEREAL FOOD (SOLID)

670 mg/100 g

FOODS FOR SPECIAL MEDICAL PURPOSES

Depending on individual needs - up to 3 g/day

BEVERAGES BASED ON MILK

200 mg/100 g

POWDERED DRINK MIXES BASED ON MILK (READY TO DRINK)

330 mg/100 g

BEVERAGES BASED ON FERMENTED MILK (INCLUDING
YOGHURT DRINKS)

50 mg/100 g

NON-ALCOHOLIC DRINKS

120 mg/100 g

PRODUCTS BASED ON YOGHURT

80 mg/100 g

PRODUCTS BASED ON CHEESE

2000 mg/100 g

ICE CREAM

130 mg/100 g

CAKES AND PASTRIES

1000 mg/100 g

CANDIES

750 mg/100 g

CHEWING GUM

3000 mg/100 g

Toxicological Studies
• Both acute and sub-chronic (4-week and 13-week) oral
toxicological studies in rats indicate that bLf is safe for
consumption, with a no observed adverse effects level
(NOAEL) of 2000 mg/kg and does not result in treatmentrelated adverse effects or significant changes in clinical
measures.
• Chronic oral toxicity was evaluated in 40 and 65-week feeding
studies containing bLf at 0.2% of diet and up to 5% of the diet
respectively. No significant treatment related effects were
reported in either study, however the studies could not be
used to establish a NOAEL.
• No potential mutagenicity of bLf was determined based on
the Ames test.
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(b) (4)

Allergenicity
• Cow’s milk allergy (CMA) is a hypersensitivity reaction
initiated by immunologic mechanisms in response to
bovine proteins. In most children it is IgE-mediated.
• Currently there is no evidence to support a role for
lactoferrin as a causative agent in CMA.
• The intended uses of bLf are in milk-based formula
which by law require labeling for the major allergen,
milk protein of which bLf is a minor fraction.

(b) (4)
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Bovine Lactoferrin Human Studies
involving Infants & Toddlers
•

A significant body of evidence supports the safety of bLf for infants.

•

In the 36 clinical trials identified in infants (from preterm and term at birth – 12 months) and in
children (>12 months) and involving approximately 4000 participants, no adverse events related to
the administration of bLf have been reported.

•

Studies consistently report that the use of bLf is well tolerated. These studies include a wide range
of exposure to bLf levels from 9.75 mg/kg BW/day (Kawaguchi et al., 1986) to 200 mg/kg BW/day
(Ochoa et al., 2015) in preterm and VLBW infants; 36 mg/day (Chen et al., 2016) to 2300 mg/day
(Balmer et al., 1989) in term infants; and 100 mg/day (Egashira et al., 2007) to 3000 mg/day (Zuccotti
et al., 2009) in children.

•

The range in amounts of bLf safely consumed and tolerated in these studies is higher that the
maximum predicted EDI’s of bLf subject to this notification (mean 1023 mg/day or 179 mg/kg
BW/day, 90th percentile 1484 mg/day or 269 mg/kg/BW /day, Table III-4) in term infants aged 0 - 6
months

•

Most of the studies in preterm and/ or VLBW infants are typically targeted toward the reduction in
incidence or duration of LOS, NEC or other infective conditions to which this highly vulnerable
population is especially prone. The studies confirm the safe consumption and tolerance of bLf in
these infants, and suggest that bLf affords a degree of protection from infection but not necessarily
colonization by pathogenic species (Manzoni, 2016).
26

(b) (4)

Bovine Lactoferrin Human Studies
Involving Infants & Toddlers
•

The safety and tolerance of bLf for term infants has recently been specifically addressed in the
study by Johnston et al. (2015) who investigated the use of bLf in term formulas at levels of 0.6 g/L
and 1.0 g/L, the later is equal to the level of bLf added to term formula that is the intended use of this
notification. The study concluded that bLf, together with other functional ingredients, added to
formula was safe, well tolerated and associated with normal infant growth. This is supported by a
number of other studies, that have also looked at potential benefits of bLf added to term formula.

•

Formula supplemented with bLf may decrease the burden of respiratory (King et al., 2007) and
gastrointestinal (Chen et al., 2016; Ochoa et al., 2013) morbidity in term infants (Manzoni, 2016). A
number of studies have considered the role of bLf as an iron source, however there is little evidence
to suggest it provides a more bioavailable source than that of elemental iron sources (Lönnerdal
and Hernell, 1994), although there is some evidence to suggest bLf is involved in iron transport
(Chierici et al., 1992).Other studies suggest bLf may modulate fecal flora (Liu etal., 2016; Roberts et
al., 1992), and thereby provide indirectly a range of other developmental and health benefits to
infants.

•

The potential of bLf to prevent or mitigate the severity of infections in toddlers and children has
been investigated in a number of studies all of which have not reported any adverse treatment
related effects.

•

In especially vulnerable immunocompromised children, high daily doses of bLf were well tolerated
and no adverse treatment related effects were reported.

•

In conclusion, there are a substantial number of studies in infants and toddlers that provide
convincing and consistent evidence for the safe consumption and tolerance of bLf for the intended
use in infants and toddlers.
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(b) (4)

Bovine Lactoferrin Human Studies
Involving Infants & Toddlers
•

Mead Johnson markets an IF product in the U.S. (ENSPIRE) that contains
0.6 g/L (600 mg/L as fed); this level is higher than those noted for infant
formula in GRN 465 and 669).

•

This infant formula has been commercialized in the U.S. since 2016
without incident - see levels in
https://www.meadjohnson.com/pediatrics/us-en/products/about-enfamilenspire.

•

A Mead Johnson-sponsored large scale pediatric growth monitoring
clinical study designed to evaluate growth and tolerance in healthy
infants when fed study formulas with bLf within the range of mature
human milk at 0.6 and 1 g/L demonstrated normal growth in healthy term
infants through 365 days of age (Johnston et al., 2015).

•

Additionally, in a double-blind placebo-controlled study of bLF in bottlefed infants, King et al. (2007) fed term infants an infant formula containing
850 mg/L bLf for one year with “beneficial outcomes.”
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(b) (4)

Conclusions
•

A significant body of evidence, including both animal and human exposure and safety data,
supports the safe consumption of bLf.
–

Both acute and sub-chronic (4-week and 13-week) oral toxicological studies in rats
indicate that bLf is safe for consumption, with a no observed adverse effects level
(NOAEL) of 2000 mg/kg and does not result in treatment-related adverse effects or
significant changes in clinical measures.

–

In the 36 clinical trials identified in infants (from preterm and term at birth – 12 months)
and in children (>12 months) and involving approximately 4000 participants, no
adverse events related to the administration of bLf have been reported.

•

Infants are currently exposed to bLf with the consumption of cow's milk-based infant
formulas.

•

When consuming cow's milk-based infant formulas as the sole source of nutrition the
average daily exposure of infants 0 to 6 and 7 to 12 month old, and toddlers 13 to 36 months
old is approximately 137, 120, and 104 mg/day, respectively.

•

With the consumption of bLf from the intended uses their average daily exposure will
increase to mean daily intakes of 1023, 963, 770 mg/day (1484, 1420, and 1373 mg/day at
90% percentile), respectively.

•

The proposed bLf use levels are equal to the levels approved for use in Europe
and lower than the levels of lactoferrin in breast milk.
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Conclusions (continued)
•

Lactoferrin is present at levels ranging from 1-3 g/L in human breast milk to 6-7
g/L in colostrum (Montagne et al., 2001).

•

bLf is approved in the EU at maximum use level in infant formula at 1000 mg/L
(Annex II of 2012/725/EU) after EFSA safety assessment (17 July 2012).

•

Per the Food Safety Authority of Ireland, Glanbia’s Bioferrin® is substantially
equivalent to bLf authorized to Morinaga (2012/725/EU), the latter of which is
GRAS in US (GRN 465) .

•

Currently in US, bLf is GRAS at less than the approved EU level (GRAS Notices
GRN 465 [Morinaga 2014]) - at 130 mg/L); and GRN 669 (Synlait 2017) - at 130140 mg/L infant formula.

•

There is history of use of lactoferrin in US infant formula at levels exceeding the
current US GRAS levels e.g., Mead Johnson’s ENSPIRE infant formula in US has
lactoferrin at 600 mg/L.

•

This GRAS notice is for Glanbia’s bLf at intended use levels up to 1 g/L (1000
mg/L) in infant or toddler formula.

•

This GRAS notice gives examples of growth and safety and other clinical data in
infants up to 1g/L in infant formula.
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Overall Conclusion
The proposed use of bovine lactoferrrin (Bioferrin) as
a food ingredient in term infant formula and toddler
food, at a level of up to 1 g/L in reconstituted infant
formula (equivalent to 770 mg/100 g formula solids
when reconstituted at 130 g powder per liter) is safe
and GRAS based on scientific procedures.
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Questions?
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Dear Cathryn,
This is in response to your email of April 10, 2019. Shayla is currently on detail and asked me
to handle your request moving forward. We reviewed Glanbia’s response to the November 29,
2018 meeting memorandum that you sent and have the following comments below. In
addition, we strongly recommend that Glanbia FOIA the responsive records for GRN 000716
for the intended use of osteopontin in infant formula, another bioactive substance for which
FDA has similar questions regarding its safety. If you decide to submit a FOIA request, please
specifically request the amendments and correspondence for GRN 000716, including the
scientific memo, policy memo, and memorandum of meeting between CFSAN and the Center
for Biologics Evaluation and Research (CBER).
--------------FDA notes that Glanbia has not satisfactorily explained why and how a GRAS conclusion can be
made for the use of high levels of bovine lactoferrin (bLF) based on a standard toxicological
testing paradigm. We note our concerns as follows:
Toxic chemicals exert their toxicity through interactions with their targets in the
cells/tissues causing cellular/tissue damage. Such tissue damage creates a pathological state
that can be detected through standard toxicological endpoint analysis. bLF is a bioactive
protein and not a toxic chemical. Safety issues related to immunomodulation do not create
a detectable pathological state and cannot be reliably addressed by simply investigating the
standard toxicological endpoints.
Furthermore, whereas homeostatic compensation may potentially buffer effects in adults
and reduce potential for long-term adverse consequences, this is less likely in the rapidly
developing and more sensitive infant population. This is true both for immunological effects
[1]
and for the additional issue
of iron storage and metabolism subsequently identified by
FDA.
Glanbia appears to misconstrue FDA’s questions about systemic effects, which do not relate
to systemic presence of bLF and associated food allergy concerns but rather systemic
immunomodulatory effects mediated either through local interactions with the gut or
through systemic entry via the relatively porous infant gut wall.
Glanbia presents anticipated benefits as evidence of safety, but beneficial effects cannot
compensate for potential risks in the same individual or in other individuals in the
population under FDA’s food ingredient safety assessment paradigm. Evidence of benefits

in a conventional food ingredient context can raise questions about concurrent risks arising
from the same modes of action, increasing the importance of clarifying all consequences
that may arise rather than simply arriving at a conclusion of net benefit.
Glanbia does not engage with the question of differential exposure in their reference to
previous GRAS notices. In arriving at a conclusion of no questions for these notices, FDA
relied in much greater part on widespread and longstanding exposure to roughly
comparable quantities of bLF in bovine milk-based infant formulas. However, as Glanbia
seeks to move up the dose-response curve for bLF and away from historical exposure
patterns to bLF in infant populations, FDA will have more questions about the mechanistic
and physiological basis for concluding that there is reasonable certainty that all effects will
be beneficial or neutral in all individuals. We are not aware of published studies that assess
dose-dependent effects of bLF on aspects of systemic immune function in infants. This
information by itself would not be sufficient to establish safety, but its absence significantly
hinders evaluation of the safety of this intended use.
Because the GRAS conclusion is Glanbia’s, it is up to them to identify or develop a safety
assessment strategy that incorporates the bioactivity and anticipated effects of bLF at this
exposure level in this population, using relevant biomarkers, analysis of modes of action and
their consequences, well-defined comparators, and other tools. If accepted by experts in the
field, this strategy, potentially a new paradigm for safety assessment, could provide a basis for
GRAS status for the intended bLF use.
The safety data presented by Glanbia does not reflect the physiological properties of bLF, the
anticipated effects in this population, or the relationship between exposure and effects. Based
on the current review of the published literature, FDA would expect to respond with a “‘no
basis” letter to any GRAS notice whose intended use involves bLF levels higher than use levels
proposed in previous GRNs, given the questions FDA has identified and the information
Glanbia has provided in response.
[1]

FDA had previously raised questions about iron homeostasis based on available scientific
literature. Excess iron can have a variety of negative effects on development. The possibility
that higher levels of bLF in infant formula may alter iron homeostasis and storage and may
require changes in iron content was not adequately addressed by Glanbia in its response.
-----------------Until new data and information becomes available to address our safety concerns, we will
continue to question the basis for a GRAS conclusion for bLf at these use levels and do not feel
that further meetings to discuss Glanbia’s current GRAS conclusion would be productive. If
new data and information becomes available, please feel free to contact us again to discuss.
Best regards,

Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

[1]

FDA had previously raised questions about iron homeostasis based on available scientific literature. Excess iron
can have a variety of negative effects on development. The possibility that higher levels of bLF in infant formula may
alter iron homeostasis and storage and may require changes in iron content was not adequately addressed by
Glanbia in its response.
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Thank you, Rachel. We really appreciate it.
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Thursday, June 13, 2019 11:28 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: RE: EAS/Glanbia meeting with FDA 11/29/18 - response
Hi Cathryn,
I apologize for the delay. The FOIA office has changed our procedures and that has led to an unexpected
delay in your request. However, we are going to prioritize your request today and see that you receive the
documents hopefully by COB Friday. Again, I’m sorry for the delay.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From: Cathryn Sacra <csacra@easconsultinggroup.com>
Sent: Monday, June 10, 2019 3:02 PM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: RE: EAS/Glanbia meeting with FDA 11/29/18 - response

Dear Rachel,
I hope that you are well. I wanted to follow up on the recommendation that we put in an FOI
request for all the amendments and correspondence for GRN 000716, including the scientific memo,
policy memo, and memorandum of meeting between CFSAN and the Center for Biologics Evaluation
and Research (CBER). We submitted that request on May 10th, but have not received the
information to date. I know that your office would do the redactions, if any, so wanted to see if
there were any updates.
Best regards,
Cathryn

Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Friday, May 10, 2019 11:48 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: EAS/Glanbia meeting with FDA 11/29/18 - response

Dear Cathryn,
This is in response to your email of April 10, 2019. Shayla is currently on detail and asked me
to handle your request moving forward. We reviewed Glanbia’s response to the November 29,
2018 meeting memorandum that you sent and have the following comments below. In
addition, we strongly recommend that Glanbia FOIA the responsive records for GRN 000716
for the intended use of osteopontin in infant formula, another bioactive substance for which
FDA has similar questions regarding its safety. If you decide to submit a FOIA request, please
specifically request the amendments and correspondence for GRN 000716, including the
scientific memo, policy memo, and memorandum of meeting between CFSAN and the Center

for Biologics Evaluation and Research (CBER).
--------------FDA notes that Glanbia has not satisfactorily explained why and how a GRAS conclusion can be
made for the use of high levels of bovine lactoferrin (bLF) based on a standard toxicological
testing paradigm. We note our concerns as follows:
Toxic chemicals exert their toxicity through interactions with their targets in the
cells/tissues causing cellular/tissue damage. Such tissue damage creates a pathological state
that can be detected through standard toxicological endpoint analysis. bLF is a bioactive
protein and not a toxic chemical. Safety issues related to immunomodulation do not create
a detectable pathological state and cannot be reliably addressed by simply investigating the
standard toxicological endpoints.
Furthermore, whereas homeostatic compensation may potentially buffer effects in adults
and reduce potential for long-term adverse consequences, this is less likely in the rapidly
developing and more sensitive infant population. This is true both for immunological effects
and for the additional issue [1] of iron storage and metabolism subsequently identified by
FDA.
Glanbia appears to misconstrue FDA’s questions about systemic effects, which do not relate
to systemic presence of bLF and associated food allergy concerns but rather systemic
immunomodulatory effects mediated either through local interactions with the gut or
through systemic entry via the relatively porous infant gut wall.
Glanbia presents anticipated benefits as evidence of safety, but beneficial effects cannot
compensate for potential risks in the same individual or in other individuals in the
population under FDA’s food ingredient safety assessment paradigm. Evidence of benefits
in a conventional food ingredient context can raise questions about concurrent risks arising
from the same modes of action, increasing the importance of clarifying all consequences
that may arise rather than simply arriving at a conclusion of net benefit.
Glanbia does not engage with the question of differential exposure in their reference to
previous GRAS notices. In arriving at a conclusion of no questions for these notices, FDA
relied in much greater part on widespread and longstanding exposure to roughly
comparable quantities of bLF in bovine milk-based infant formulas. However, as Glanbia
seeks to move up the dose-response curve for bLF and away from historical exposure
patterns to bLF in infant populations, FDA will have more questions about the mechanistic
and physiological basis for concluding that there is reasonable certainty that all effects will
be beneficial or neutral in all individuals. We are not aware of published studies that assess
dose-dependent effects of bLF on aspects of systemic immune function in infants. This
information by itself would not be sufficient to establish safety, but its absence significantly
hinders evaluation of the safety of this intended use.

Because the GRAS conclusion is Glanbia’s, it is up to them to identify or develop a safety
assessment strategy that incorporates the bioactivity and anticipated effects of bLF at this
exposure level in this population, using relevant biomarkers, analysis of modes of action and
their consequences, well-defined comparators, and other tools. If accepted by experts in the
field, this strategy, potentially a new paradigm for safety assessment, could provide a basis for
GRAS status for the intended bLF use.
The safety data presented by Glanbia does not reflect the physiological properties of bLF, the
anticipated effects in this population, or the relationship between exposure and effects. Based
on the current review of the published literature, FDA would expect to respond with a “‘no
basis” letter to any GRAS notice whose intended use involves bLF levels higher than use levels
proposed in previous GRNs, given the questions FDA has identified and the information
Glanbia has provided in response.
[1] FDA had previously raised questions about iron homeostasis based on available scientific
literature. Excess iron can have a variety of negative effects on development. The possibility
that higher levels of bLF in infant formula may alter iron homeostasis and storage and may
require changes in iron content was not adequately addressed by Glanbia in its response.
-----------------Until new data and information becomes available to address our safety concerns, we will
continue to question the basis for a GRAS conclusion for bLf at these use levels and do not feel
that further meetings to discuss Glanbia’s current GRAS conclusion would be productive. If
new data and information becomes available, please feel free to contact us again to discuss.
Best regards,
Rachel Morissette, Ph.D.
Regulatory Review Scientist
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

[1] FDA had previously raised questions about iron homeostasis based on available scientific literature. Excess iron
can have a variety of negative effects on development. The possibility that higher levels of bLF in infant formula may
alter iron homeostasis and storage and may require changes in iron content was not adequately addressed by
Glanbia in its response.
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DATE:

Wednesday, 10 April 2019

SUBJECT:

RESPONSE MEMORANDUM OF MEETING (COR2018-6011)

Dear Dr. West-Barnette,
This is in response to your email message dated February 26, 2019 in which you provided a memorandum of
the meeting that was held at FDA involving FDA representatives, Glanbia and EAS representatives on
November 29, 2018. You also provided an attachment entitled “Illustrative References” which listed twelve
references that your toxicologist considered to be important in ascertaining the safety of bovine lactoferrin in
general and is of particular concern in infants who consume infant formulas. We note that three of the
references are authored/co-authored by Dr. Bo Lonnerdal, who is one of the expert panel members on
Glanbia’s GRAS Notice. Dr. Lonnerdal was also an expert panel member of GRN 669 as well.
We have also added an additional individual to the Expert Panel, Dr. Marian Kruzel, an internationally
known immunologist. You may recall that Dr. Kruzel attended and participated in our November 29, 2018
meeting. At that meeting, Dr. Kruzel gave a brief synopsis of the state of knowledge regarding lactoferrin.
In fact, all sections of his narrative are included in this letter.
Your discussion of these issues is of great concern to us as we believe that bovine lactoferrin (bLf) is safe for
use in infant formula (IF). In fact, we note that FDA has already approved six GRAS Notices for bLf; two of
these GRNs (GRNs 465 and 669) are specific for the use of bLf in IF. As Glanbia has established that its bLf
is equivalent to the bLf in the other GRNs, it stands to reason that these concerns are also applicable to the
other GRNs as well.
We have placed our responses to the questions/issues that you raised directly below each question. We also
note that the twelve references you provided were not tied to a specific question/concern that you raised.
Where possible, we have cited the reference(s) that you provided and we believe pertains to that
question/issue.
Also, at our meeting, you invited Glanbia to provide a copy of our responses for review prior to incorporating
them into the document. We thank you for your review of our responses that we hope will satisfy your
concerns.
Additionally, we thank you for the opportunity to address the Agency’s five questions/concerns regarding
whether there continues to be consensus among qualified experts that the kind of studies and endpoints
presented by Glanbia, in light of currently available information on the functionality of lactoferrin, are still
accepted as appropriate and sufficient to establish the safety of the intended use level of bLf in infant
formula. We appreciate FDA’s input and statement of questions to help support the GRAS status of bLf at
levels up to 1000 mg/L
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1) What is Glanbia’s basis for concluding that there is consensus, among scientists qualified
by training and experience to assess the properties and activities of bLF in the context of
the infant immune system, that no adverse effects will result from the use of bLF in the
general infant population at the intended use level in infant formula?
Response:
With respect to the use of bLf in infant formula, we note that FDA has already received, reviewed, and issued
“good day” letters for two GRAS Notices (GRNs 465 and 669) for the use of bLf in IF. The GRAS Notice
that was prepared by Glanbia contains essentially the same information and data that was used to support
these IF GRAS Notices. The Expert Panel members chosen by Glanbia to review the GRAS determination
are well recognized as experts in their respective fields of science and in Glanbia’s opinion, are well qualified
to offer an opinion on the GRAS use of bLf in IF. The Expert Panel consists of world renowned experts, and
most have published extensively in the field of lactoferrin, including an immunologist, a pediatric
gastroenterologist, a professor of nutrition and internal medicine, a Dean with expertise in food science and
human nutrition, a food regulatory advisor, and a toxicologist. In fact, two of the members also were
involved in the preparation and review of GRN 669. Additionally, several recognized international
regulatory bodies have also reviewed the use of bLf in IF and have determined that its use is safe in IF. In
fact, they have reviewed the bLf produced by the same firms as were/are reviewed by FDA using essentially
the same database. In addition, the use level of >600 mg/L was discussed and documented in GRN 669 even
though the Notifier elected to use a lower level in one of their IFs. International regulatory bodies recognize
the maximum, use level of 1000 mg/L. We are aware of at least one infant formula (IF) on the US market at
this time that contains 600 mg/L and is currently on the market.
The intended use of Glanbia’s bLf in this GRAS Notice is for term infants using infant formula. These
infants are presumed to be healthy at birth and are typically under the routine care of health professionals.
The level of bLf in the IF is chosen to approximate the level that is found in mother’s breast milk which is
considered to be the gold standard.
There is a large volume of scientific literature on lactoferrin, with consistent confirmations, for its safe use in
IF. In addition, a number of papers also support the safe use at levels up to 1000 mg/L. While we note that
active research is ongoing with regard to the use of bLf in IF, the prevailing consensus is that, based on the
totality of the evidence currently available, the use of bLf in IF is safe when used as intended.
The reference papers that you have provided support this conclusion. For example, in the reference by
Buccigrossi, V., de Marco, G., Bruzzese, E., Ombrato, L., Bracale, I., Polito, G., and Guarino, A. (2007).
Lactoferrin induces concentration-dependent functional modulation of intestinal proliferation and
differentiation. Pediatr Res 61, 410-414, the authors offered the following statement (page 414):
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“Finally, our data also have practical implications. They indicate that bovine LF exerts effects on human
intestinal cells that are similar to those induced by the human isoform. The comparative experiments showed
that bovine isoform is even more potent than human LF in inducing cell growth and lactase expression. LF
has been proposed for a number of therapeutic purposes in human disorders, including intestinal
inflammation, cancer prevention, and rotavirus infection (39– 41). Our findings add to this concept and
suggest that bovine LF could be used as a functional component of infant formula to promote intestinal
epithelial growth and differentiation. This effect is highly desirable, particularly in premature newborn infants
or in intestinal diseases associated with epithelial atrophy.”
We concur with the assessment that bLf exerts effects on human intestinal cells that are similar to those
induced by the human isoform, and also note that this paper brings up the need for more research.

In the reference paper by Fernandez-Menendez, S., Fernandez-Sanchez, M.L., Gonzalez-Iglesias,
H., Fernandez-Colomer, B., Lopez-Sastre, J., and Sanz-Medel, A. (2017). Iron bioavailability from
supplemented formula milk: effect of lactoferrin addition. Eur J Nutr 56, 2611-2620, the authors
state as follows:
“Results
The observed results with supplemented rats were compared with those found in rats receiving maternal
feeding. Interestingly, differences were found between groups in iron for transport and storage compartments,
but not in the functional one, depending upon the dose of iron administered and the chemical species.
Conclusion
Considering the results obtained, supplementation with iron salts in excess of LF appears to be the best way
of iron supplementation of formula milk.” (Page 2611)

The results of this study are further confounded as the authors further conclude:
“Finally, it should be noted to conclude that feeding rats with non-supplemented iron milk formula caused
“latent iron deficiency”, that is, iron body stores became mildly depleted while the serum iron level dropped
(even if, as stressed before, no change in the iron RBCs concentration was detected).
It is important to remark that the weight distribution of the animals among groups is different, despite that
they were distributed into groups randomly. Differences in weight/development of the pups could result in
differences in the demands and/or bioavailability of iron (that is, values observed in all the tissues and fluids
analysed could not represent an accurate figure of the real bioavailability of iron from the supplement). In
order to perform a statistical analysis in detail, further studies with larger number of individuals would be
needed.” (page 2619)
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Based on the results in this study, we conclude that this issue is not settled and additional research is needed.
In the reference paper by Manzoni, P., Dall'Agnola, A., Tome, D., Kaufman, D.A., Tavella, E., Pieretto, M.,
Messina, A., De Luca, D., Bellaiche, M., Mosca, A., et al. (2018). Role of Lactoferrin in Neonates and
Infants: An Update. Am J Perinatol 35, 561-565, they state as follows:
“Lactoferrin is one of the most represented and important bioactive proteins in human and mammal milk. In
humans, lactoferrin is responsible for several actions targeting anti-infective, immunological, and
gastrointestinal domains in neonates, infants, and young children. Evidence-based data vouch for the ability
of supplemented lactoferrin to prevent sepsis and necrotizing enterocolitis in preterm infants and to reduce
the burden of morbidity related to gastrointestinal and respiratory pathogens in young children. However,
several issues remain pending regarding answers and clarification related to quality control, correct intakes,
optimal schedules and schemes of supplementations, interactions with probiotics, and different types of milk
and formulas. This review summarizes the current evidence regarding lactoferrin and discusses the areas in
need of further guidance prior to the adoption of strategies that include a routine use of lactoferrin in neonates
and young children.” (Page 561)

The authors’ conclusion is stated below:
“Conclusion
LF is a defense protein with diverse physiological functions. It has potent antimicrobial action against
bacteria, fungi, viruses, and even some antibiotic-resistant strains. It has bacteriostatic, bactericidal, and antiadhesion effects. LF is gaining evidence for its role in neonatal and infant medicine, although several pending
issues remain regarding quality of the commercial products, safety, schedules, and safety, warranting further
studies.” (Page 564)

This paper indicates that there are open questions regarding lactoferrin that should be answered. We
concur. Nevertheless, the use of lactoferrin as currently used is accepted as being beneficial.
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In the review reference paper by Legrand, D. (2016). Overview of Lactoferrin as a Natural Immune
Modulator. J Pediatr 173 Suppl, S10-15, the author’s stated conclusion is below:
“Conclusions
Lactoferrin is a unique molecule within the molecular arsenal of immunity, acting on the immune system
both as a weapon and as a moderator. The many molecular and cellular targets of lactoferrin, and the complex
and multi-parametric networks governing immune responses relative to the threat, make understanding the
mechanisms of action of lactoferrin a challenge. The observation that dietary lactoferrin may mimic the
protective and immune-modulating properties of endogenous lactoferrin strongly supports the hypothesis that
lactoferrin may directly influence immune cells in the gut, very likely through cell receptors, resulting in
systemic responses. Elucidating the exact way lactoferrin controls the Gut-Associated Lymphoid Tissue, the
major lymphoid tissue in vertebrates, will provide the key to uncovering most mechanisms by which
endogenous lactoferrin controls immunity. Such knowledge will also bring invaluable information to the
fine-tuning of infant milk formula development.”

We concur with the author’s conclusions in that additional research regarding open questions about
lactoferrin is needed.
To summarize, it is widely accepted that there are open questions regarding lactoferrin including
mechanisms of action, production, utility, etc. There are some published reports that need to be
replicated to confirm the results. Some of the open questions are primarily theoretical and need to be
discussed and vetted more thoroughly in open forums. It is the totality of the existing evidence
which should be the determining factor in assessing the safety of lactoferrin at present.
With this in mind, we offer a brief summary on lactoferrin structure and function below.
Lactoferrin
Lactoferrin (LF) exhibits complex functionality with respect to immune function. It is a multifunctional ironbinding glycoprotein found in mammalian milk, tears, saliva, sweat, cerebrospinal fluid and neutrophils. It is
secreted to all mucosal sites of mammals and is part of the innate immune response. By virtue of chelating
iron, LF not only inhibits microbial growth but also reduces oxidative stress. It has been demonstrated that LF
is able to reduce allergic response, and also protect against insult-induced mitochondrial dysfunction. While
suppressing microbial growth, LF also directly exerts its first-line defense activity with significant impact on
the development of adaptive immune responses by promoting the maturation of T-cell precursors into
competent helper cells and by the differentiation of immature B cells into efficient antigen presenting cells. In
addition, LF augments the delayed type hypersensitivity (DTH) response to antigens, leading to a strong
induction of cell-mediated immunity (CMI). This summarizes what we know about functionality of LF.
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The wealth of reliable literature regarding the immune regulatory functions of LF is mostly derived from in
vivo and in vitro observations when species-specific endogenous LF is tested in various experimental
protocols. Based on these observations the functionality of LF has been well established in various
physiological conditions. Endogenous LF (neutrophil-derived) undeniably plays an important role in
mediation of complex cellular responses during the development of inflammation in relation to microbial
infection, trauma, or other environmental insult (see Fig. 1).
Figure 1 LF mediates cellular responses to accommodate physiological homeostasis. According to
Kruzel et al. (Kruzel ML, Zimecki M, Actor JK. Lactoferrin in a context of Inflammation-Induced Pathology.
Front Immunol. 2017 Nov 6;8:1438)

Briefly, injury defined by infection, or trauma leads to activation of the NF-𝜅B signal transduction pathway
within monocyte/macrophages and/or dendritic cells. This in turn stimulates the production of inflammatory
mediators, which subsequently stimulates the production of fresh neutrophils and monocytes from bone
marrow and activates circulating neutrophils to release various secondary mediators, including LF. By
interacting with specific receptors on monocytes/macrophages and other immune and non-immune cells, LF
attenuates inflammation and contributes to tissue repair and limits spread of infectious agents (Fig. 1).
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However, biological effects induced by oral administration of LF are different from the action of endogenous
LF. Primarily, LF given orally helps to establish and maintain homeostasis of gastro-intestinal (GI)
microbiota via safe and effective delivery of iron. It acts locally on intestinal epithelial cells before it is
digested to small peptides and single amino acids. Both human and bovine LFs are recognized in a similar
way by the mucosal-associated lymphoid tissue (MALT) in human gastrointestinal tract. Within the MALT,
unique populations of dendritic cells interact with dietary antigens, and determine the fate of the resulting
adaptive response, i.e., immunity versus tolerance. However, a portion of protease-resistant LF persists
throughout the gastrointestinal tract providing local biological effects before it is excreted with feces (Dallas,
Underwood, Zivkovic, & German, 2012). Subsequent to activation of immune cells in GI, lactoferrin induces
various immune functions that are transduced systemically. Welch et al (Welsh KJ, Hwang SA, Boyd S,
Kruzel ML, Hunter RL, Actor JK. Influence of oral lactoferrin on Mycobacterium tuberculosis induced
immunopathology. Tuberculosis. 2011;91 Suppl 1:S105-13) reported that oral lactoferrin (supplied in
drinking water) significantly reduced lung inflammation in mice infected with Mycobacterium tuberculosis.
Similarly, Mohamed, et al., 2019 (Mohamed, W.A.; Salama, R.M.; Schaalan, M.F. 2019. A pilot study on the
effect of lactoferrin on Alzheimer's disease pathological sequelae: Impact of the p-Akt/PTEN pathway.
Biomed Pharmacother. 111, 714-723), demonstrated that LF, given orally, decreased serum IL-6 and
increased serum IL-10 in patients who suffered from Alzheimer Disease, which led to a reduction of
cognitive decline in these patients.
In general, however, systemic effects of oral LF are not due to LF crossing the gut wall, but are a result of
receptor-induced signal transduction. Therefore, both human lactoferrin (hLf) and bLf when administered
orally provide similar biological effects on GI microbiota and activation of the mucosal epithelial cells
including cell proliferation, differentiation, and expression of various signaling molecules.
According to Lonnerdal et al. (Bo Lönnerdal; Rulan Jiang;Xiaou Du; 2011. Bovine Lactoferrin Can Be Taken
Up by the Human Intestinal Lactoferrin Receptor and Exert Bioactivities. Journal of Pediatric
Gastroenterology and Nutrition. 53(6):606–614), bLf administered orally is taken up by the human lactoferrin
receptor and exerts similar bioactivities as human LF on human colon epithelial cells such as induction of
proliferation, differentiation, and TGFβ expression.
Finally, human milk-derived LF shares similar protein sequence, structure, and bioactivity with its bovine
counterpart. Both human and bovine LFs have the same globular structure with two iron-binding sites on
each lobe and an active N-terminal. Both are cationic proteins with isoelectric point (pI) around 8.5 and
almost identical molecular weight as total amino acid composition is different only by two (2) amino acids
(691 - human versus 689 - bovine). As the structure determines the function both human and bovine LFs are
very similar in their functionality and should be considered bioequivalent.
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2) If the conclusion is based on the view that there are no relevant exposure-related
qualitative or quantitative differences in bLF effects in infants between Glanbia’s current
intended use level and use levels previously considered by FDA in GRAS notices, what is
the basis for this view?
Response:
Glanbia’s basis for determining that bLf is safe at levels of up to 1000 mg//L is based on the existing
scientific data currently available. As Glanbia will be marketing its bLf to different IF manufacturers, it is
possible that the manufacturer will choose a level that suits their purpose. In fact, there are IFs currently on
the market that disclose various levels of bLf.
The mean daily intake of human lactoferrin for breast fed infants is approximately 1100 mg/day. It is the
desire of some IF manufacturers to add bLf at levels that closely parallel the level in human breast milk.
We note that there are reports in the literature which discuss qualitative and quantitative differences on the
effects of bLf in IF. In fact, several of the references that you provided discuss this in detail including
beneficial effects and putative negative effects. Among these references were;

Hare, D.J., Cardoso, B.R., Szymlek-Gay, E.A., and Biggs, B.A. (2018). Neurological effects of
iron supplementation in infancy: finding the balance between health and harm in iron-replete
infants. Lancet Child Adolesc Health 2, 144-156;
Legrand, D. (2016). Overview of Lactoferrin as a Natural Immune Modulator. J Pediatr 173 Suppl, S1015;
Lonnerdal, B. (2010). Bioactive proteins in human milk: mechanisms of action. J Pediatr 156, S26-30;
Lonnerdal, B. (2017). Development of iron homeostasis in infants and young children. Am J Clin Nutr
106, 1575S-1580S.
These references point to the fact that there are confounding issues related to feeding IF, and for that matter,
human breast milk.
With regard to:
Manzoni, P., Dall'Agnola, A., Tome, D., Kaufman, D.A., Tavella, E., Pieretto, M., Messina, A., De Luca,
D., Bellaiche, M., Mosca, A., et al. (2018). Role of Lactoferrin in Neonates and Infants: An Update. Am J
Perinatol 35, 561-565;
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Nguyen, D.N., Li, Y., Sangild, P.T., Bering, S.B., and Chatterton, D.E. (2014). Effects of bovine
lactoferrin on the immature porcine intestine. Br J Nutr 111, 321-331;
Villavicencio, A., Rueda, M.S., Turin, C.G., and Ochoa, T.J. (2017). Factors affecting lactoferrin
concentration in human milk: how much do we know? Biochem Cell Biol 95, 12-21;
Wessling-Resnick, M. (2017). Excess iron: considerations related to development and early growth. Am J
Clin Nutr 106, 1600S-1605S.
These reports all point to the fact that more research is needed to determine the effects of all bio-active
compounds in milk to determine how they interact with other bio-active molecules, etc. At present, the
determination as to how much of any individual compound may be necessary for a healthy infant is based on
a case-by-case basis.
There is a little unequivocal evidence that dietary LF can cross the gut wall intact and enter the hepatic portal
system in physiologically relevant concentrations. In contrary, it was demonstrated that LF is acting directly
on the GI mucosa by inducing epithelial cell proliferation, differentiation and expression of various signaling
molecules. In this milieu, both human and bovine LFs are bioequivalent in a way that both are acting locally
on brush border cells without crossing the gut wall barrier.
Biological effects of dietary compounds are relevant to the function of the GI tract as well as the total
composition of the diet. It is worth mentioning that the diet is quickly changing over the first year of infant
growth, including the introduction of solid foods, and it would be difficult to select the endpoints specific to
LF but no other compounds of diet. The Johnston et al. (2015) and the Vaarala, et al. (2015) studies (see
below) do discuss some specific endpoints that are discussed below.
The most relevant study for looking at the higher dose, is a double-blind, parallel-designed, gender-stratified
prospective study (William H. Johnston, Claude Ashley, Michael Yeiser, Cheryl L. Harri, Suzanne I. Stolz,
Jennifer L. Wampler, Anja Wittke and Timothy R. Cooper, 2015. Growth and tolerance of formula with
lactoferrin in infants through one year of age: double-blind, randomized, controlled trial BMC Pediatrics
15:173) 480 infants were randomized to receive a marketed routine cow’s milk-based infant formula
(Control; n= 155) or one of two investigational formulas with bLf at 600 mg/L (n= 165) or 1000 mg/L (n=
160) from 14–365 days of age. Investigational formulas also had a prebiotic blend of polydextrose (PDX) and
galactooligosaccharides (GOS) and adjusted arachidonic acid (ARA). The primary outcome was weight
growth rate from 14–120 days of age. Anthropometric measurements were taken at 14, 30, 60, 90, 120, 180,
275, and 365 days of age. Parental recall of formula intake, tolerance, and stool characteristics was collected
at each time point. Medically-confirmed adverse events were collected throughout the study period. The
concentrations of bLf in the test formulas are within the range of LF concentration in human milk.
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There were no group differences in growth rate (g/day) from 14–120 days of age; 353 infants completed the
study through 365 days of age (Control: N =110; LF- at 600 mg/L N= 127; LF @ 1000 mg/L N= 116). Few
differences in growth, formula intake, and infant fussiness or gassiness were observed through 365 day of
age. Group discontinuation rates and the overall group incidence of medically-confirmed adverse events were
not significantly different. From 30 through 180 days of age, group differences in stool consistency (P<
0.005) were detected with softer stools for infants in the 600 mg/L and 1000 mg/L groups versus Control.
Compared to the Control, infants who received investigational formulas with bLf and the prebiotic blend of
PDX and GOS experienced a softer stooling pattern similar to that reported in breastfed infants.
Vaarala et al. (Vaarala O, Saukkonen T, Savilahti E, Klemola T, Akerblom HK. 1995. Development of
immune response to cow's milk proteins in infants receiving cow's milk or hydrolyzed formula. J Allergy
Clin Immunol. Dec;96(6 Pt 1):917-23) showed that feeding infants with cow's milk-based formula induced
systemic humoral and cellular responses to cow's milk proteins. However, T-cell response later declined,
supporting the concept of oral tolerization to the T-cells.
The Johnston study demonstrated that routine infant formulas with the higher levels of bLf were safe, welltolerated, and associated with normal growth when fed to healthy term infants through 365 days of age. This
combined with the Vaarala study that showed oral tolerization with regard to T-cells, in addition to a history
of safe use, as described in the GRAS document, help support the safety of bLf at 1000 mg/L.
Indeed, a significant body of evidence from published intervention studies supports the safety of bLf for
infants (GRN 669). In the 26 clinical trials identified in infants (from preterm and term at birth - 12 months)
and in children (> 12 months) and involving approximately 4000 subjects, no adverse events related to the
administration of bLf have been reported. The identified studies, completed in both healthy and vulnerable
infants and young children, consistently report that bLf is well tolerated. As discussed above, the mean daily
intake of human lactoferrin for breast fed infants is approximately 1100 mg/day. The level of bLf
administered in these studies (up to 2,300 mg/day in term infants and up to 3,000 mg/day in children)
adequately addresses the maximum predicted EDI's of bLf of this notification, and supports the safe use of
bLf at 1000 mg/L for the intended uses. In addition, they show that both lower and higher concentrations of
bLf are safe.
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The EFSA opinion (EFSA Panel on Dietetic Products Nutrition and Allergies (NDA). (2012b). Scientific
opinion on bovine lactoferrin. EFSA Journal, 10 (5), 2701, [Available at:
http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2012.2701/epdf)] includes the following:
“For infants with an age of 0 - 6 months, the applicant has estimated an intake of approximately 200 mg per
kg bodyweight and 1.2 g bLF per day assuming that the mean intake is 1.2 liters of infant formula per day.
The mean estimated intake of bLF by infants of 8 - 10 months of age would amount to 1.9 g per day. For
adults, the applicant’s calculation estimates a mean and 95th percentile intake of 19 and 39 mg/kg
bodyweight per day, respectively, and a mean and 95th percentile daily intake of about 1.4 g and 3.4 g,
respectively.”
Therefore, based on the most recent evaluation of the publicly available data and observations, regarding
bioequivalence of bovine milk derived LF and its human counterpart we believe that the total estimated
intake up to 1000 mg/L of bLF is safe.

3) If the conclusion is based on the view that none of the physiological effects generated by
the properties and activities of bLF at the intended use level in this population are relevant
factors in a safety assessment, what is the basis for this view?
Response:
We believe the references by Lonnerdal speaks to this issue.
Lonnerdal, B. (2010). Bioactive proteins in human milk: mechanisms of action. J Pediatr 156, S26-30.
“Although many factors are likely to be responsible for these differences, it is apparent that breast milk
provides a multitude of bioactive proteins that are capable of physiological activities in the newborn infant
and therefore can affect short- and long-term outcomes.” (page S26).
“…From this study, it cannot be ascertained that lactoferrin was responsible for the observed effect because
there was no lactoferrin-only group. There is also a possible synergistic effect of lactoferrin and lysozyme as
reported in an in vitro study by Ellison and Giehl.14 Lactoferrin has also been shown to have antiviral activity
against hepatitis C virus, cytomegalovirus, Herpes simplex virus, rotavirus, adenovirus, and human
immunodeficiency virus.15
Three recent studies support that lactoferrin may prevent infections in children.” (page S26).
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In addition, we uncovered another article by Lonnerdal et al. and Bhatia which also addresses this issue.

Bovine Lactoferrin Can Be Taken Up by the Human Intestinal Lactoferrin Receptor and Exert
Bioactivities, Lönnerdal, Bo; Jiang, Rulan; Du, Xiaou, Journal of Pediatric Gastroenterology and
Nutrition: December 2011 - Volume 53 - Issue 6 - p 606–614 [Available at:
https://journals.lww.com/jpgn/Fulltext/2011/12000/Bovine_Lactoferrin_Can_Be_Taken_Up_b
y_the_Human.8.aspx#pdf-link].
“Conclusions: CbLF is biologically active and is likely to exert several of the bioactivities of hLF if added to
infant formula.” (page 606).

Bovine Lactoferrin, Human Lactoferrin, and Bioactivity, Bhatia, Jatinder, Journal of Pediatric
Gastroenterology and Nutrition: December 2011 - Volume 53 - Issue 6 - p 589 [Available at:
https://journals.lww.com/jpgn/FullText/2011/12000/Bovine_Lactoferrin,_Human_Lactoferrin,
_and.4.aspx#print-article-link].
“Bovine LF (bLF) inhibits the growth of a wide variety of bacteria, fungi, viruses, and parasites. Furthermore,
a high homology between the human and bovine forms of LF suggests that supplementation of infant
formulas with LF may provide similar protection against sepsis as observed with the use of human milk.”
(page 589).

Biological effects of dietary compounds are relevant to the function of the gastro-intestinal tract as well as
total composition of the diet.
A primary function of the GI tract is to digest dietary macromolecules and absorb the resultant nutrients into
the hepatic portal system. Large proteins are first digested to peptides by gastric and pancreatic proteases,
then are taken by peptidases present on the enterocytic brush border and broken down to smaller peptides and
individual amino acids. Although the absorption of di-and tri-peptides is possible across the apical membrane
in human GI, the mechanism of such absorption is still poorly documented. In general, there is little
unequivocal evidence that dietary bioactive peptides can cross the gut wall intact in physiologically relevant
concentrations (Miner-Williams WM, Stevens BR, Moughan PJ. 2014. Are intact peptides absorbed from the
healthy gut in the adult human? Nutr Res Rev27:308–29).
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However, in large studies on weaning piglets some of orally administered bLF was observed in the bile
suggesting an active transport of LF by endocytosis via the epithelial cells into the bloodstream (Harada, E.,
Itoh, Y., Sitizyo, K., Takeuchi, T., Araki, Y., & Kitagawa, H.,1999). Characteristic transport of lactoferrin
from the intestinal lumen into the bile via the blood in piglets. Comp Biochem Physiol A Mo/ Integr Physiol,
I 24(3), 321-327). In general, however; the bioavailability of dietary peptides is very poor.
Again, human milk-derived LF shares similar protein sequence, structure, and bioactivity with its bovine
counterpart. Both human and bovine LFs have the same globular structure with two iron-binding sites on
each lobe and an active N-terminal. Both are cationic proteins with pI around 8.5 and almost identical
molecular weight as total amino acid composition is different by two (2) amino acids (691 - human versus
689 – bovine). As the structure determines the function both human and bovine LFs are similar in their
functionality and should be considered bioequivalent.
Based on a long history of safe and beneficial utility of bovine milk in human nutrition it is conceivable that
individual components of human and bovine milk are bioequivalent. Mostly, any effects are localized to the
GI tract, with some being transduced systemically.
Although the primary function of the GI tract is to digest food to make the macromolecules easy to absorb,
there is also an important immune aspect of GI function in humans. The GI tract, which is the largest
immunologic organ in the body, is constantly exposed to an enormous array of exogenous antigens including
commensal bacteria and ingested proteins. A single epithelial layer separates this antigenic load from the
lymphocytes, antigen presenting cells (APC), stromal cells and other immune cells in the lamina propria that
together comprise the mucosal-associated lymphoid tissue (MALT). Within the MALT, unique populations
of dendritic cells (DCs) interact with dietary antigens, and determine the fate of the resulting adaptive
response, i.e., immunity versus tolerance. According to Vaarala et al. (Vaarala O, Saukkonen T, Savilahti E,
Klemola T, Akerblom HK. Development of immune response to cow's milk proteins in infants receiving
cow's milk or hydrolyzed formula. J Allergy Clin Immunol. 1995 Dec;96(6 Pt 1):917-23), feeding infants
with cow's milk-based formula induced systemic humoral and cellular responses to cow's milk proteins. Tcell response later declined, supporting the concept of oral tolerization.
Human tolerance and safety of bLf has been established in a large number of intervention studies in infants
(pre-term and VLBW, term) and young children (C. William H. Johnston, Claude Ashley, Michael Yeiser,
Cheryl L. Harris, Suzanne I. Stolz, Jennifer LBMC Pediatr. 2015; 15: 173. Growth and tolerance of formula
with lactoferrin in infants through one year of age: double-blind, randomized, controlled trial). The studies
consistently report that the addition of bLf to formula or as a supplement was well tolerated, or that no
adverse treatment-related effects were observed. Furthermore, the range of bLf safely consumed and tolerated
in these studies is higher than the maximum predicted EDI’s of bLf in other reports (mean 1023 mg/day, or
179 mg/kg BW/day, 90th percentile 1484 mg/day or 269 mg/kg/BW/day) in term infants aged 0 - 6 months)
in term infants aged 0 - 6 months.
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It is important to emphasize that the mean daily intake of human lactoferrin for breast fed infants is
approximately 1100 mg/day, which is higher than the bLf level proposed by Glanbia.

4) If the conclusion is based on the view that bLF and hLF are equivalent in their effects on
infant physiology, what is the basis for that view?
Response:
FDA has already approved six GRAS Notices for bLf; two of these GRNs (GRNs 465 and 669) are specific
for the use of bLf in IF. As Glanbia has established that its bLf is equivalent to the bLf in the other GRNs, it
stands to reason that these concerns are also applicable to the other GRNs as well. Nevertheless, we have
included additional bioequivalent justification.
A primary function of the GI tract is to digest dietary macromolecules and absorb the resultant nutrients into
the hepatic portal system. Large proteins are first digested to peptides by gastric and pancreatic proteases,
then are taken by peptidases present on the enterocytic brush border and broken down to smaller peptides and
individual amino acids. Human milk-derived LF shares similar protein sequence, structure, and bioactivity
with its bovine counterpart. Both human and bovine LFs have the same globular structure with two ironbinding sites on each lobe and an active N-terminal. Both are cationic proteins with a similar isoelectric point
and almost identical molecular weight as total amino acid composition is different only by two amino acids
(691 - human versus 689 - bovine). As the structure determines the function, both human and bovine LFs are
very similar in their functionality and should be considered bioequivalent, especially noting a long history of
safe and beneficial utility of bovine milk in human nutrition.
As discussed earlier, both human and bovine LFs are bioequivalent in a way that both are acting locally on
brush border cells without crossing the gut wall barrier.
This conclusion is also supported by the conclusion/statements made in the reports below:

Bovine Lactoferrin Can Be Taken Up by the Human Intestinal Lactoferrin Receptor and Exert
Bioactivities, Lönnerdal, Bo; Jiang, Rulan; Du, Xiaou, Journal of Pediatric Gastroenterology and
Nutrition: December 2011 - Volume 53 - Issue 6 - p 606–614 [Available at:
https://journals.lww.com/jpgn/Fulltext/2011/12000/Bovine_Lactoferrin_Can_Be_Taken_Up_b
y_the_Human.8.aspx#pdf-link].
“Conclusions: CbLF is biologically active and is likely to exert several of the bioactivities of hLF if added to
infant formula.” (page 606).
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Bovine Lactoferrin, Human Lactoferrin, and Bioactivity, Bhatia, Jatinder, Journal of Pediatric
Gastroenterology and Nutrition: December 2011 - Volume 53 - Issue 6 - p 589 [Available at:
https://journals.lww.com/jpgn/FullText/2011/12000/Bovine_Lactoferrin,_Human_Lactoferrin,
_and.4.aspx#print-article-link].

“Bovine LF (bLF) inhibits the growth of a wide variety of bacteria, fungi, viruses, and parasites. Furthermore,
a high homology between the human and bovine forms of LF suggests that supplementation of infant
formulas with LF may provide similar protection against sepsis as observed with the use of human milk.”
(page 1).
Buccigrossi, V., de Marco, G., Bruzzese, E., Ombrato, L., Bracale, I., Polito, G., and Guarino, A. (2007).
Lactoferrin induces concentration-dependent functional modulation of intestinal proliferation and
differentiation. Pediatr Res 61, 410-414.
“Finally, our data also have practical implications. They indicate that bovine LF exerts effects on human
intestinal cells that are similar to those induced by the human isoform. The comparative experiments showed
that bovine isoform is even more potent than human LF in inducing cell growth and lactase expression. LF
has been proposed for a number of therapeutic purposes in human disorders, including intestinal
inflammation, cancer prevention, and rotavirus infection (39–41). Our findings add to this concept and
suggest that bovine LF could be used as a functional component of infant formula to promote intestinal
epithelial growth and differentiation. This effect is highly desirable, particularly in premature newborn infants
or in intestinal diseases associated with epithelial atrophy.” (page 414).
Milk is a complex and complete source of bioactive molecules that help protect the newborn against
infectious diseases and promote development while selectively enriching a protective and beneficial gut
microbiota (Pacheco A.R., Barile D., Underwood M.A., Mills D.D. The impact of milk glycol biome on the
neonate gut microbiota Annu Rev Anim Biosci. 2015 Feb 16; 3: 419–445). Epidemiological data suggest that
human milk provides unique health benefits during early infancy that extend to long-lasting benefits.
Lactoferrin in particular is known to facilitate proper colonization of infant’s gut, and protect against diarrhea
by preventing the attachment of enteropathogens in the gut (Ochoa Theresa, Cleary T.G. Effect of lactoferrin
on enteric pathogens. Biochemie 2009, 91(1); 30-34). Although it may be difficult to assign specific
functions for individual components of milk in development of infant’s immune system it is well established
that LF is acting on the GI mucosa by inducing epithelial cell proliferation, differentiation and expression of
various signaling molecules. In this context, both human and bovine LFs, as structurally similar proteins,
exert their bioequivalent functions by acting locally on brush border cells without crossing the gut wall
barrier.
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Therefore, based on the most recent evaluation of the publicly available data and observations, regarding
bioequivalence of bovine milk derived LF and its human counterpart we believed that the total estimated
intake up to 1000 mg/L of bLf is safe.

5) Subsequent to our meeting, we identified an additional issue. Given that: a) bLF differs
with hLF in iron saturation; b) infants’ needs for exogenous iron differ developmentally,
as well as individually; c) there appears to be debate about iron homeostasis in infants
younger than 9 months, what is the basis for concluding that bLF exposure resulting from
the intended use would not be a safety concern?
Response:
The following five articles indicate that there are open questions regarding iron supplementation and status in
infants as they mature to children and adults, and that more research is needed. We concur. Nevertheless, the
use of naturally occurring higher levels of LF in nursing infants and exposures of lactoferrin in IF as currently
used is accepted as being beneficial.
Fernandez-Menendez, S., Fernandez-Sanchez, M.L., Gonzalez-Iglesias, H., Fernandez-Colomer, B., LopezSastre, J., and Sanz-Medel, A. (2017). Iron bioavailability from supplemented formula milk: effect of
lactoferrin addition. Eur J Nutr 56, 2611-2620.
In this study rats (N = 3/group) were randomly assigned to groups and it was determined that there was a
difference in weight distribution in each dose group initially. Therefore, the study should be rerun with a
larger N for statistical robustness.
The authors concluded in part, that the “Finally, it should be noted to conclude that feeding rats
with non-supplemented iron milk formula caused “latent iron deficiency”, that is, iron body stores became
mildly depleted while the serum iron level dropped (even if, as stressed before, no change in the iron RBCs
concentration was detected).”
Hare, D.J., Cardoso, B.R., Szymlek-Gay, E.A., and Biggs, B.A. (2018). Neurological effects of iron
supplementation in infancy: finding the balance between health and harm in iron-replete infants. Lancet Child
Adolesc Health 2, 144-156.
The authors state:
“What is clear from the evidence presented here is that little consensus exists on what the precise benefits
and potential harms of iron supplementation are; numerous studies have identified a benefit in settings where
iron deficiency anaemia is endemic, in terms of restoring haematological markers to those considered
acceptable (panel 2), although the effects on neurodevelopment are not as obvious. Iron is crucial for
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neurodevelopment, although direct intervention has become somewhat controversial, and will remain so until
further large-scale longitudinal trials are able to categorically confirm or refute long-term benefits.”
This reference points to the fact that there are confounding issues related to iron supplementation in IF.
Lonnerdal, B. (2017). Development of iron homeostasis in infants and young children. Am J Clin Nutr 106,
1575S-1580S.
The authors concluded:
“Studies in human infants and experimental animals suggest that iron homeostasis is absent or limited in
early infancy, which is largely due to a lack of regulation of the iron transporters
DMT1 and ferroportin. The high and unregulated absorption of iron in the newborn period may confer
developmental benefits but raises the possibility of excessive iron accumulation.”
Lonnerdal, B., Georgieff, M.K., and Hernell, O. (2015). Developmental Physiology of Iron Absorption,
Homeostasis, and Metabolism in the Healthy Term Infant. J Pediatr 167, S8-14.

“Iron is unique as there is no natural route for excreting excess iron. Thus, the possibility of
overload certainly exists and is well known in adults. However, iron overload from orally provided
iron as such has not been described in term human infants, and only implicated in premature infants
with a known, or feared, consequence of increased iron-associated oxidative damage. Indications of
excessive iron intakes by infants have been observed recently. As mentioned above, we noticed that
supplementation of Swedish healthy, term breast-fed infants with iron drops caused decreased linear
growth by 9 months of age (54). Since this adverse effect was not noted in Honduran infants, we
hypothesized that the adverse effect was due to the iron-replete status of the Swedish infants.
Indeed, when the Honduran cohort was divided into iron-replete and iron non-replete infants an
adverse effect on growth was observed in the iron-replete group. A few other studies have also
shown negative effects of iron supplements on growth (55, 56). However, in those studies the effect
was noted for reduced weight gain rather than linear growth. It should be noted, though, that the
nutritional status of the infants in those studies was compromised overall, which is known to
decrease linear growth and cause stunting. Thus, when linear growth is compromised it is possible
that the adverse effect of excess iron may be manifested differently and instead affects weight gain.
However, a recent study on breastfed US infants given iron drops showed both a significant
reduction in length gain and a trend towards reduced weight gain as compared to infants given ironfortified cereals (57). In the studies cited above, iron drops were given.
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Since iron fortification is likely to result in less iron being absorbed, the potential risk of excess iron
in this form may be lower. However, Lozoff et al (58) found that whereas infants with an initially
low Hb (<106 g/L) benefitted from infant formula containing a higher level of iron (12.7 mg/L) and
showed better developmental outcomes at 10 years of age than those given formula with less iron
(2.3 mg/L) from 6 to 12 months of age, those with an initial Hb above 128 g/L showed worse scores
when given formula with the higher level of iron. This suggests that an excess of fortification iron
also may result in adverse effects.”
Further studies are needed to explore the mechanism behind the adverse effect of excess iron.
Wessling-Resnick, M. (2017). Excess iron: considerations related to development and early growth. Am J
Clin Nutr 106, 1600S-1605S.
The authors stated: “In conclusion, whether high iron affects erythropoiesis and, in particular, stress
erythropoiesis is not clear. The influence of the iron sensor TfR2 on erythropoietin sensitivity may be
relevant in iron-loading anemia. Ineffective erythropoiesis will evolve an anemic state that has been
repeatedly shown to be detrimental to early development. Molecular studies to determine what steps in
erythropoiesis are sensitive to a high iron condition could provide insight into potential interventions.
Similarly, despite our knowledge that several key micronutrients (e.g., vitamin A, copper, manganese, and
zinc) support iron’s function in erythropoiesis, how these nutrients interact remains unknown to our
knowledge. It is necessary to consider many factors when formulating recommendations for iron
supplementation because
these nutrient-nutrient interactions could possibly contribute to iron-induced toxicity. Research on mixtures
of micronutrients can be carried out in both human and animal studies to establish a more comprehensive and
holistic view of nutritional needs during pregnancy and early childhood."
Ochoa et al., 2012 (Ochoa, T. J., Pezo, A., Cruz, K., Chea-Woo, E., & Cleary, T. G., 2012. Clinical studies of
lactoferrin in children. Biochem Cell Biol, 90(3), 457-467) showed no effect on the effects on iron status in
infants fed bLf supplemented formula.
One study by Chierici, et al. (Chierici, R., Sawatzki, G., Tamisari, L., Volpato, S., & Vigi, V. (1992).
Supplementation of an adapted formula with bovine lactoferrin. 2. Effects on serum iron, ferritin and zinc
levels. Acta Paediatr, 81(6-7), 475-479) showed that infants receiving the higher dose of bLf (100mg / 100
ml) had significantly higher serum ferritin levels at days 90 and 150, while ferritin levels of breast-fed infants
were significantly higher than in non-supplemented formula-fed infants at day 30 and day 90.
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Davidsson, et al. (Davidsson, L., Kastenmayer, P., Yuen, M., Lönnerdal, B., & Hurrell, R. F. (1994).
Influence of Lactoferrin on Iron Absorption from Human Milk in Infants. Pediatr Res, 35(1), 117-124)
measured iron absorption in infants fed breast milk (with its native content of LF) and the same milk from
which LF had been removed. Fractional iron absorption was significantly lower from breast milk than from
LF-free breast milk. The authors concluded that the results do not support a direct role for LF in the
enhancement of Fe absorption from human milk.
Jenkins and Griffiths (Jenkins P and Griffiths J. 2014. Lactoferrin supplementation for very preterm infants.
Infant 10 (5) 147-150. Accessed at: http://www.infantjournal.co.uk/pdf/inf_059_ent.pdf) of the ELFIN Trial
Investigators Group stated because bovine lactoferrin does not bind strongly to the lactoferrin receptor in the
human small intestine, it is not absorbed via the gastrointestinal tract and does not generate hypersensitivity
or allergic immunological reactions.
More recently, Lonnerdal (Lönnerdal, B. (2016). Bioactive Proteins in Human Milk: Health, Nutrition, and
Implications for Infant Formulas. J Pediatr, 173 Suppl, S4-9.) stated that the intestinal mucosa of breastfed
infants is more developed than that of formula-fed infants. Increased mucosal development caused by
lactoferrin may, therefore, increase the mucosal surface and not only enhance the uptake of iron but also of
other nutrients.
The iron status of piglets fed control, antibiotic supplemented or bLf supplemented formula for 30 days was
determined. Lactoferrin supplementation significantly increased serum iron values over controls by 22% and
23%, on days 15 and 30, respectively, but did not affect serum total iron-binding capacity at either time point
(Shan, T., Wang, Y., Wang, Y., Liu, J., & Xu, Z. (2007). Effect of dietary lactoferrin on the immune
functions and serum iron level of weanling piglets. J Anim Sci, 85(9), 2140-2146).

There is a large volume of scientific literature on lactoferrin with reliable evidence for the safe use
of bLf in IF at various levels. We are also aware that there are publications supporting the safe use
of bLf at levels up to 1000 mg/L.
A significant body of evidence from published intervention studies supports the safety of bLf for infants
(GRN 669). In the 26 clinical trials identified in infants (from preterm and term at birth - 12 months) and in
children (> 12 months) and involving approximately 4000 subjects, no adverse events related to the
administration of bLf have been reported. The identified studies, completed in both healthy and vulnerable
infants and young children, consistently report that bLF is well tolerated. The mean daily intake of human
lactoferrin for breast fed infants is approximately 1100 mg/day. The level of bLf administered in these studies
(up to 2,300 mg/ day in term infants and up to 3,000 mg/day in children) adequately addresses the maximum
predicted EDI's of bLf of this notification, and supports the safe use of bLf at 1000 mg/L for the intended
uses.
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The EFSA opinion (EFSA Panel on Dietetic Products Nutrition and Allergies (NDA). (2012b). Scientific
opinion on bovine lactoferrin. EFSA Journal, 10 (5), 2701. [Available at:
http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2012.2701/epdf) includes the following, confirming in an
exhaustive review that there were not any untoward effects of bLf at levels of 1000 mg/L:
“The toxicological information provided by the applicant included information from an in vitro genotoxicity
study, a single dose study, and a four week and a thirteen-week oral repeated dose studies in rats. The Panel
considers that bLF up to the highest dose (2,000 mg/kg bw per day) tested in this subchronic rat study did not
show adverse effects which could be attributed to the test substance.
In an overall evaluation, the Panel considered that the novel food ingredient, bLF, is essentially a protein, a
constituent of cow milk. According to the information provided by the applicant, bLF is present in the novel
food ingredient (NFI) mostly as non-denatured lactoferrin. The Panel notes that lactoferrin is a normal
constituent of human milk, and that the intended consumption of the bLF as specified in the application is
within the levels of human lactoferrin consumed in breast milk by infants; human lactoferrin is also nondenatured.
The Panel notes that the mean estimated intake of bLF for infants up to the age of one year of approximately
210 mg/kg bw per day would be around ten times lower than the highest dose (2,000 mg/kg bw per day)
tested in a subchronic thirteen-week rat study, which did not show adverse effects related to bLF. For adults
above 19 years of age the estimated intake is approximately 100 times lower. This maximum level of
anticipated intake is considered a high intake scenario as opposed to a worst-case situation. The data provided
suggest the absence of adverse effects of bLF at the proposed levels of consumption.”
Biological effects of dietary compounds are relevant to the function of gastro-intestinal tract as well as total
composition of diet. It is worth mentioning that the diet is quickly changing over the first year of infant
growth, and it may be difficult to select the endpoints specific to LF but no other compounds of diet.
Therefore, in two studies relevant to LF functionality the endpoints are rather tox related than immune
function. In addition, development of humoral and cellular immune responses to orally administered antigens
in humans is poorly understood, although antigen administration has been suggested as a treatment for
hypersensitivity disorders and autoimmune diseases.
In a double-blind trial (Vaarala O, Saukkonen T, Savilahti E, Klemola T, Akerblom HK. 1995. Development
of immune response to cow's milk proteins in infants receiving cow's milk or hydrolyzed formula. J Allergy
Clin Immunol. Dec; 96 (6 Pt 1):917-23.), 10 infants received cow's milk-based formula, and 10 infants
received a casein hydrolysate formula until the age of 9 months. Blood samples were taken at the ages of 6, 9,
and 12 months. Cellular responses were assessed by proliferation assay of peripheral blood mononuclear cells
to cow's milk proteins (beta-lactoglobulin, bovine serum albumin, and alpha-casein). Humoral responses to
the same proteins were measured by ELISA for IgG antibodies.
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Feeding infants with cow's milk-based formula induced systemic humoral and cellular responses to cow's
milk proteins. T-cell response later declined, supporting the concept of oral tolerization. Exposure to cow's
milk proteins after the age of 9 months resulted in depressed cellular and humoral responsiveness to these
proteins.
In other, double-blind, parallel-designed, gender-stratified prospective study (William H. Johnston, Claude
Ashley, Michael Yeiser, Cheryl L. Harri, Suzanne I. Stolz, Jennifer L. Wampler, Anja Wittke and Timothy R.
Cooper. Growth and tolerance of formula with lactoferrin in infants through one year of age: double-blind,
randomized, controlled trial BMC Pediatrics (2015) 15:173) 480 infants were randomized to receive a
marketed routine cow’s milk-based infant formula (Control; n= 155) or one of two investigational formulas
with bLf at 0.6 g/L (LF-0.6;n= 165) or 1.0 g/L (LF-1.0;n= 160) from 14–365 days of age. Investigational
formulas also had a prebiotic blend of polydextrose (PDX) and galactooligosaccharides (GOS) and adjusted
arachidonic acid (ARA). The primary outcome was weight growth rate from 14–120 days of age.
Anthropometric measurements were taken at 14, 30, 60, 90, 120, 180, 275, and 365 days of age. Parental
recall of formula intake, tolerance, and stool characteristics was collected at each time point. Medicallyconfirmed adverse events were collected throughout the study period. The concentrations of bLf in the test
formulas are within the range of LTF concentration in human milk.
In conclusion, there were no group differences in growth rate (g/day) from 14–120 days of age; 353 infants
completed the study through 365 days of age (Control: 110; LF-0.6: 127; LF-1.0: 116). Few differences in
growth, formula intake, and infant fussiness or gassiness were observed through 365 day of age. Group
discontinuation rates and the overall group incidence of medically-confirmed adverse events were not
significantly different. From 30 through 180 days of age, group differences in stool consistency (P< 0.005)
were detected with softer stools for infants in the LF-0.6 and LF-1.0 groups versus Control. Compared to the
Control, infants who received investigational formulas with bLf and the prebiotic blend of PDX and GOS
experienced a softer stooling pattern similar to that reported in breastfed infants.
This study demonstrated that routine infant formulas with bLf were safe, well-tolerated, and associated with
normal growth when fed to healthy term infants through 365 days of age.
Additional Supporting Publications
In addition to the above, we have undertaken to review other documents and reviews that speak to the use of
bLf in IF. Below, we have inserted excerpts and conclusions from these papers to further support the fact that
bLf at levels up to 1000 mg/L is safe and acceptable for use in IF.
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In a review paper entitled “Structure and Functions of Lactoferrin as Ingredient in Infant Formulas”, Aly et
al. [J Food Research, Vol 2, 25 – 36 (2013); Available at:
https://www.researchgate.net/publication/263991247_Structure_and_Functions_of_Lactoferrin_as_Ingredien
t_in_Infant_formulas/download], reviewed the current status of lactoferrin in infant formulas. We have
copied salient points from their discussion and conclusion below.
“In general, infant formulas have been designed to provide infants with all the required nutrients, being an
adequate nutritional formula. For that purpose, infants with an age of 0-6 months, it has estimated to be safe
an intake of approximately 1.2 g bovine lactoferrin per day from infant formula containing 200 mg bovine
lactoferrin /100 g (European Food Safety Authority, EFSA, 2012). However, research advances are focused
on those substances in human milk, which serve other than traditional nutritional roles. Attempts are in
progress to supplement infant formulas with protective and trophic factors so far unique only to human milk.
The final aim is not necessarily to mimic the composition of human milk in every respect, but to achieve
physiological effects as in breast fed infants (Gallego, Pérez-Conesa, Bernal Cava, Periago-Castón, & Ros,
2009). Since human milk contains a considerable amount of lactoferrin, special attention is paid to its
functional role. Many of those functions are directly related to its ability to bind iron, that is, its effect on iron
absorption and bacteriostatic and antioxidant activities. Based on this, the addition of lactoferrin to infant
formulas seems to be reasonable; nevertheless, the supplementation of infant formulas should be discussed
intensively because there has to be a scientifically proven advantage for the infant to get this protein by daily
formula (Sawatzki, 1997). Recently, EFSA (2012) accepted and approved bovine lactoferrin as a new food
ingredient. Nowadays, there are many infant formulas supplemented with lactoferrin available in the market
(Mulder, Connellan, Oliver, Morris, & Stevenson, 2008). From results obtained by different authors, it can be
concluded that the addition of lactoferrin, usually bovine, to infant formulas, does not affect iron absorption.
However, given its ability to bind iron, its use in infant formulas could be useful for protecting the gut of
infants against infections from microbial-requiring iron, its ability to reduce interelemental interactions and
especially to protect infant formulas supplemented with iron and ascorbic acid against free radical formation.
In this context, Raiten, Talbot and Waters (1998) and Wakabayashi et al. (2006) reported that it is possible to
enrich infant formulas with bovine or recombinant human lactoferrin, although the former does not seem to
affect iron absorption, probably because of an incompatibility with the intestinal receptors, and in the latter,
there is not enough available information to evaluate toxicity. In this regard, it must be taken into account that
the enrichment of infant formulas with human lactoferrin would probably lead to an improvement in their
amino acidic profile, making it more similar to that of human milk (Jovani, Barberá, & Farré, 2001). The
EFSA (2012) considered that the bovine lactoferrin, is essentially protein constituent of cow milk and is
considered a novel food ingredient. Bovine lactoferrin is present in the novel food ingredient mostly as nondenatured lactoferrin. It must be noted that lactoferrin is a normal constituent of human milk, and that the
intended consumption of the bovine lactoferrin is within the levels of human lactoferrin consumed in breast
milk by infants; human lactoferrin is also non-denatured.”
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“Conclusion
The present review directs the attention towards some of the functional roles of lactoferrin and its roles in
increasing the functional benefits of infant formulas. Lactoferrin is a new strategy for overcome some disease
whether by orally administration or by food supplementation. Now is authorized and recommended using of
lactoferrin as a new bioactive ingredient in the manufacturing of infant formulas to provide infants with
nutritional and healthy effects especially for formula-fed infants and also after first 4-6 months. Many studies
are required to study the effect of manufacturing and storage of infant formulas on lactoferrin. Also, it is
possible using lactoferrin-derived functionally peptides for enrichment the infant formulas and this may be
one of the growing and promising field of research.”
Even though the values sited in the paper are somewhat different than the EFSA doc, we concur with the
authors’ assessment of the status of bLf.
We also call to your attention the research paper by Johnston et al. (Johnston, W.H., Ashley, C., Yeiser, M.,
Harris, C.L., Stolz, S.I., Wampler, J., Cooper, T.R. 2015. Growth and tolerance of formula with lactoferrin in
infants through one year of age: Double-blind, randomized, controlled trial. BMC Pediatr 15(1):173. doi:10.l
186/sl2887-015-0488-3) where they concluded as follows:

“Conclusions
Routine intact cow’s milk protein infant formulas with bLf at 0.6 and 1.0 g/L were associated with ageappropriate growth throughout the first year of life. This was the first large-scale pediatric nutrition trial in
which formulas used concentrations of bLf that are within the range of Lf reported for mature human milk
and included the prebiotic blend of PDX and GOS. Compared to infants who received the Control formula,
infants who received investigational formulas with the prebiotic blend of PDX and GOS and bLf at 0.6 or 1.0
g/L experienced a softer stooling pattern similar to that reported in breastfed infants. Consequently, this study
demonstrated that routine infant formulas with bLf, a blend of PDX and GOS, and adjusted ARA were safe,
well-tolerated, and associated with normal growth when fed to healthy term infants throughout the first year
of life.”
We concur with the authors’ assessment.
In a publication entitled “Lactoferrin: A Critical Player in Neonatal Host Defense” (Telang S, 2018,
Nutrients 10: 1228) reported on the role of lactoferrin infant nutrition. This paper discussed anti-microbial
effects, immunomodulatory functions, efficacy, etc. of lactoferrin. The research is summarized as follows:
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“Abstract: Newborn infants are at a high risk for infection due to an under-developed immune system, and
human milk has been shown to exhibit substantial anti-infective properties that serve to bolster neonatal
defenses against multiple infections. Lactoferrin is the dominant whey protein in human milk and has been
demonstrated to perform a wide array of antimicrobial and immunomodulatory functions and play a critical
role in protecting the newborn infant from infection. This review summarizes data describing the structure
and important functions performed by lactoferrin in protecting the neonate from infection and contributing to
the maturation of the newborn innate and adaptive immune systems. We also briefly discuss clinical trials
examining the utility of lactoferrin supplementation in the prevention of sepsis and necrotizing enterocolitis
in newborn infants. The data reviewed provide rationale for the continuation of studies to examine the effects
of lactoferrin administration on the prevention of sepsis in the neonate.”
The author’s conclusion supports the use of lactoferrin as stated below:
“Conclusions
Taken together, the experimental and pre-clinical studies examining the functions of Lf present
overwhelming evidence, supporting a pivotal role for this multifaceted glycoprotein in preventing infection,
in immunomodulation, and bolstering host defense. Many questions remain to be answered regarding the
function of this glycoprotein at the molecular level and the extent of direct and immune modulatory effects
caused by supplementation of Lf in the diet. Several of these questions are best addressed by in vivo studies
in patients. These are challenging studies, particularly as they are targeted towards the critical VLBW infant.
However, the clinical data obtained thus far have been promising and certainly support the utility of
continuation of studies to examine the effects of Lf supplementation on modulating the immune response and
decreasing life-threatening infections in the highly vulnerable neonatal population. Several studies are
currently underway, and their results will serve to clarify the benefits of Lf supplementation in the diet of the
term and preterm infant, and potentially pave the way to using Lf in the clinical setting.”
We concur with the author’s conclusion.
In a publication entitled “Lactoferin in a Context of Inflammation-Induced Pathology”, Kruzel et al. (Kruzel
ML, Zimecki M, Actor JK. 2017. Frontiers in Immunology (8): Article 1438; doi:
10.3389/fimmu.2017.01438), the authors discussed the role of lactoferrin and concluded as follows:
“Conclusion
In conclusion, LTF plays a major functional role in physiologic homeostasis as related to development of
disease and associated pathology. In many cases, LTF fulfills its anti-inflammatory roles via different cell
receptors and activation of various cell signalling pathways, often through iron-dependent mechanisms. In
fact, the ability of LTF to both sequester iron and to direct reactive oxygen intermediates is a major factor in
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lessening damage due to excessive inflammatory responses. The immunomodulatory nature of this protein
derives from its unique ability to sense the immune activation status of an organism and act accordingly.
The interaction of LTF with its receptors can trigger “redundant” protective effects as reflected by (1)
regulation of enzyme activities and ROS production; (2) immune deviation and modulation; (3) change of
cell phenotype and cytokine profile; (4) binding to LPS or competition with its receptors, and (5) prevention
of cell apoptosis. Many additional immune pathways are also affected, which culminate in the consequence
of attenuated pathological changes as tissue repair processes are initiated.”
We concur with the authors’ assessment of the current state of the art regarding lactoferrin.
There is a large volume of scientific literature on lactoferrin with reliable evidence for the safe use of bLf in
IF . While we note that active research is ongoing in the area of bLf in IF, the prevailing consensus is that,
based on the totality of the evidence currently available, the use of bLf in IF is safe when used as intended.
Therefore, there is consensus, among scientists qualified by training and experience, including those with
years of experience investigating lactoferrin, to assess the properties and activities of bLf in the context of the
infant immune system that no adverse effects will result from the use of bLf in the general infant population
at the intended use level in infant formula. There are no robust studies that show that there are any effects on
the immune system or iron status. Clinical studies repeatedly show that bLf has beneficial effects on infants
throughout. Therefore, considering the totality of the existing evidence, we conclude that bLf is safe and
GRAS for the uses intended by Glanbia. We also conclude that other scientists would reach the same
conclusion.
We trust that our responses are satisfactory to your questions/concerns. Thank you for your cooperation and
assistance.
Sincerely,

Angela Walter
Sr. Product Manager, Bioactive Dairy Fractions
Glanbia Nutritionals
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From:
To:
Cc:
Subject:
Date:
Attachments:
Importance:

West-Barnette, Shayla
Morissette, Rachel; Fasano, Jeremiah; Mihalov, Jeremy J.; Kaneko, Kotaro; Wang, Perry G
Carlson, Susan; Honigfort, Mical
FW: EAS/Glanbia meeting with FDA 11/29/18
Wednesday, April 10, 2019 3:27:20 PM
FINAL - GLANBIA RESPONSE TO FDA GRAS 9APR2019.pdf
Lactoferrin Pre-Submission Meeting 11-29-18 Final Transmittal Signed.pdf
High

Hello Everyone,
Glanbia provided responses to the questions we posed during our meeting with them last November
(please see attached). They request that we review their responses and then meet with them again.

(b) (5)

Thank you,
Shayla
From: Cathryn Sacra <csacra@easconsultinggroup.com>
Sent: Wednesday, April 10, 2019 1:45 PM
To: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Cc: Robert Martin <rmartin@easconsultinggroup.com>; Robin Guy
<RGuy@easconsultinggroup.com>; Walter, Angela <awalter@glanbia.com>
Subject: FW: EAS/Glanbia meeting with FDA 11/29/18
Importance: High
Dear Shayla,
I am attaching our response to the memorandum of meeting held on 11-29-18. During that
meeting, your team offered to meeting with us following our response to your questions. We are
available to meeting with FDA either by telephone or in person as soon as you have completed the
review of our response.
Best regards,

Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Sent: Tuesday, February 26, 2019 1:29 PM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: RE: EAS/Glanbia meeting with FDA 11/29/18
Hello Catherine,
By way of this message, I am sharing our memorandum from the meeting held on 11-29-18. I am
also sharing a document entitled, “Illustrative References”, which is an attachment to this
memorandum.
Thank you kindly for your patience with us.
Regards,
Shayla
From: Cathryn Sacra <csacra@easconsultinggroup.com>
Sent: Monday, February 4, 2019 1:35 PM
To: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Subject: EAS/Glanbia meeting with FDA 11/29/18
Dear Shayla,
I hope you are well. I can’t imagine the state of your email inbox after 5 weeks, along with all the
projects that had to be put on hold and am sure that you are extremely busy. I did want to reach out
this week to see if there was any update to the memorandum of meeting from our meeting on
11/29/18. Our client, Glanbia, is very anxious to see the questions raised at the meeting so they can
be addressed and incorporated into the GRAS Notification on bovine lactoferrin.
Thanks so much,
Cathryn

Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Sent: Wednesday, December 12, 2018 11:53 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Cc: Walter, Angela <awalter@glanbia.com>
Subject: RE: Please Confirm Phone Participants from Yesterday's Meeting
Hello Cathryn,
We are writing our memorandum of the meeting and I plan to share this with you once it is
complete. The memorandum will include FDA’s questions for Glanbia.
Regards,
Shayla
From: Cathryn Sacra <csacra@easconsultinggroup.com>
Sent: Wednesday, December 12, 2018 10:23 AM
To: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Cc: Walter, Angela <awalter@glanbia.com>
Subject: FW: Please Confirm Phone Participants from Yesterday's Meeting
Dear Shayla,
Thank you again for the meeting we had a couple of weeks ago. I wanted to follow up the questions
that FDA was putting together for the Glanbia team.
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750

Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Cathryn Sacra <csacra@easconsultinggroup.com>
Sent: Friday, November 30, 2018 2:51 PM
To: 'West-Barnette, Shayla' <Shayla.WestBarnette@fda.hhs.gov
Subject: RE: Please Confirm Phone Participants from Yesterday's Meeting
Dear Shayla,
The phone participants from Glanbia Nutritionals were:
Noreen Hobayan
Brent Peterson
Peter Budde
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Cathryn Sacra
Sent: Friday, November 30, 2018 2:18 PM
To: 'West-Barnette, Shayla' <Shayla.WestBarnette@fda.hhs.gov>
Subject: RE: Please Confirm Phone Participants from Yesterday's Meeting
Dear Shayla,
Thank you again for the meeting. I will verify who participated via conference call and get back to
you shortly.
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314

877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: West-Barnette, Shayla <Shayla.WestBarnette@fda.hhs.gov>
Sent: Friday, November 30, 2018 12:18 PM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: Please Confirm Phone Participants from Yesterday's Meeting

Hello Cathryn,
Thank you for coming to speak with us for yesterday’s meeting. I hope you found our
discussion to be helpful.
I am preparing the memorandum of meeting, and I want to be sure that I have the correct
attendee list. I have the following individuals listed as phone participants:
Noreen Hobayan
Brent Peterson
In the attendee list you sent to me by email before our meeting, you indicated that additional
participants would join by phone. It is possible that they joined, and that I did not see their
names on the WebEx list.
Can you confirm whether the names above were the only phone participants, or let me know
of any others who joined in by phone?
Thank you,
Shayla

Memorandum of Meeting

On Wednesday, September 19, 2018, representatives from Glanbia Nutritionals and EAS Consulting
Group met with officials from CFSAN to discuss a draft GRAS notice for the use of bovine lactoferrin
(bLf) in infant formula and toddler foods. The meeting took place at the CFSAN Office of Food Additive
Safety, College Park, MD from 11:00 a.m. – 12 noon. The individuals attending the meeting are listed
below.
Visitors
Glanbia Nutritionals
Angela Walter, Senior Product Manager, Lactoferrin
Noreen Hobayan, Director of Quality Assurance, Specialties
Peter Budde, Senior Director Product Management, Lactoferrin
Brent Peterson, Senior Director, Ingredient/Bioactives R&D
Ankur Jhanwar, Senior Technical Services Manager
EAS Consulting Group
Cathryn Sacra, Director of Labeling and Cosmetic Services
Robin Guy, MS, DABT, RQAP-GLP
CFSAN Attendees
NOTE: A sign-in sheet was maintained. Regrettably, we did not get a copy of the sign-in sheet. Based
on the introductions, we understood that the CFSAN representatives were from OFAS and the Infant
Formula Group.
After introductions of the meeting attendees, Ms. Hobayan thanked the CFSAN representatives for
arranging this meeting to allow Glanbia Nutritionals (Glanbia) and EAS to discuss their draft GRAS
Notice for its use in infant formula and toddler foods and to seek advice and input from CFSAN as
Glanbia planned to go forward on this project. This was followed by a brief introduction of Glanbia by
Ms. Hobayan. Glanbia’s bLf (Bioferrin) was then discussed by Glanbia and EAS representatives to
include: its formula, regulatory status, chemistry, exposure, and safety information.
The meeting revolved around a PowerPoint presentation prepared by Glanbia and EAS that had been
submitted to CFSAN in advance of the meeting. In advance of the meeting, Glanbia and EAS had
indicated to CFSAN that there were two questions that they hoped to resolve and confirm at the meeting:
1. Bioferrin is substantially equivalent to the bovine Lf’s that were previously reviewed by FDA for use
in IF. Comparison of the specifications in table II-14 and infrared spectra in figures II-3a - II-3f listed on
pages 34-38 of the draft GRN establish that Bioferrin is identical to the bLfs that have been approved by
FDA.

2. That use levels up to 1000 mg/L is safe for use in infant formula as established by the opinions of
other international regulatory bodies and FDA’s reviews of other bLf GRNs and is supported by the draft
GRAS dossier.
There was good discussion related to the product. The CFSAN representatives essentially agreed that
Bioferrin is equivalent to the bLfs that FDA had previously evaluated. Among the questions/issues raised
by an OFAS toxicologist were:
•

•

•
•

The FDA Toxicologist stated that the Agency has changed the way that they consider GRAS
since GRN 669 for bioactive molecules. The Toxicologist stated that they want to make sure that
there is a reasonable certainty of no harm, especially since this is for infants who inherently have
an underdeveloped immune system. We note that Bioferrin in this GRN is intended for use in
term infants who are presumed to be healthy at birth. Clarification is needed as to exactly what
the toxicologist was referring to here.
Most of the studies conducted have specific normal toxicological endpoints, especially with the
studies conducted in adult rats. He implied that he didn’t know how these types of studies would
be appropriate with regard to infant endpoints. He stated that he had not read the dossier;
however, since the clinical trials were set up to address specific endpoints, we need to address
how this relates to the infant, and how does this effect the preterm and VLBW infants. Again, as
noted above, this is confusing as the GRN use is intended for term infants and not VLBW infants
or premature infants, etc.
He stated that even if EFSA found this use to be okay, we don’t know if they did the correct
evaluations.
He wants the GRAS document to address:
The functionality of the protein
Intended population
Studies not looking at more subtle safety endpoints such as immunological effects.

As this was not clear to us, it was suggested that we contact the toxicologist and request any pertinent
references that may have led to his concerns in this area.
The meeting ended at 12 noon. The visitors thanked the CFSAN representatives for their input.
Cathryn W. Sacra
Director, Labeling and Cosmetics
EAS Consulting Group
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GRAS Notice GRN No. 000716 (GRN 716) informs the Food and Drug Administration (FDA,
we) of Arla Foods Ingredients Group P/S’s (the notifier) view that use of bovine osteopontin
(bOPN) in formulas for term infants is generally recognized as safe. On its face, this view seems
plausible, in part due to the widespread consumption of both human osteopontin (hOPN 1) in
human milk and bOPN 2 in bovine milk and milk-derived products. However, our evaluation
identified a number of questions involving potential adverse consequences of bOPN exposure

1
2

hOPN is the product of the human SPP1 gene.
bOPN is the product of the bovine SPP1 gene.
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at the intended use level. These questions were prompted by what is currently known about the
properties of hOPN, bOPN, and the infant immune system. In summary, the state of the
science of the safety of bOPN as an ingredient is currently unsettled. We describe in detail
these questions in the context of our interpretation of the current research literature in a
science memo to the GRN 000716 file. The purpose of this policy memo is to detail our
findings regarding the second element of GRAS, general recognition, as it pertains to the use of
OPN as an infant formula ingredient.
The notifier’s basis for concluding that the intended use of bOPN is safe is described in the
notice. None of the existing data and information contained in the notice, including traditional
toxicology and safety studies ordinarily used to support food ingredient safety assessments,
indicates toxicity. No adverse effects were reported in growth studies involving infants exposed
to bOPN. Furthermore, given our understanding of protein-based toxicity, no such toxicity
would be predicted for bOPN. In addition, bOPN is a constituent of bovine milk, and is present
in bovine milk-based infant formulas. Thus, there is an extensive history of exposure to this
protein in this population, as well as adult exposure in a wide variety of milk-based products,
without any reported adverse effects in either population. Finally, human milk contains an
orthologous hOPN with some structural and functional similarity to bOPN. Infants are exposed
to this protein in the course of routine human milk consumption.
However, our review of the existing scientific literature generated a number of questions
(documented in the GRN 000716 science memo) about the intended use of bOPN that
complicate the notifier’s narrative. 3 First, we note that the intended use level of bOPN is
roughly five to ten times higher than levels naturally present in bovine milk; and thus
represents a significantly higher level of exposure than currently occurs in this population. We
also note that the postnatal infant immune system is rapidly developing and that its typical
developmental trajectory is susceptible to perturbation with unknown long-term
consequences. OPNs have been reported to possess a variety of modes of action (MoAs),
including immunomodulatory MoAs, with correlative and associative evidence indicating its
potential roles in the etiology of certain adverse physiological conditions. Our review of the
scientific literature indicates that while many studies have been conducted on bOPNs and
hOPNs, these MoAs are still poorly and incompletely understood, especially in the context of
exposure to infants. Furthermore, the functional differences and similarities between bOPN
and hOPN, their significance for short-term immune status, as well as long-term health
outcomes (if any) in this population are not well understood. Finally, the significance and
consequences of observed interindividual variations in hOPN expression and exposure in the
context of genetic, dietary, and environmental impacts on maternal-infant dyad are not known.
This is of particular importance because of the notifier’s reliance on the mean hOPN level from
a single published study (Schenk et al., 2009) as the basis for a general use level in infant
OFAS staff consulted colleagues elsewhere in CFSAN with relevant expertise, including a board-certified
neonatologist, as well as colleagues at FDA’s Center for Biologics Evaluation and Research with expertise in
assessment of biologically active proteins and immunomodulation, as described in Attachment 1 (“Intercenter
Discussion on Osteopontin”). The focus of discussion was not on developing answers to the questions we had
identified, but rather on whether such questions were reasonable when considering the basis for a conclusion of
general recognition. The results of our discussion suggest that there may not be a robust consensus at this time
about the appropriate and sufficient data needed to establish safety for ingredient uses of this kind.

3
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formula. We note that the number of subjects who donated milk in the study was not large and
was seemingly from a relatively homogeneous population. At this juncture, it is not clear from
the literature whether or not derivation of a target value for intended use can be justifiably
inferred for the entire population by estimating a single arithmetic mean from one or several
studies with potentially unrepresentative sampling, or indeed whether a single mean value is
appropriate given the observed variation in expression and anticipated activity of OPN.
In our view, these questions are consistent with the recommendations of the Institute of
Medicine 4 who suggested that, in additional to traditional toxicological endpoints, the
“appropriate level of [safety] assessment” for a new ingredient for infant formula use consider:
•
•
•
•
•

The reversibility of potential harmful effects,
The severity and consequences of adverse effects,
The time of onset of manifestations of the adverse effects,
The likelihood that a new ingredient could adversely affect a specific system, and
Whether the effect would be common or rare.

We initially attempted to resolve these questions by the routine approach of asking clarifying
questions of the notifier. However, our review of the responses to these questions convinced us
that they could not be resolved by additional data in any reasonable time frame. Further
consideration indicated a basic question underlying our earlier inquiries; namely, what is the
significance of the questions we identified? Complete mechanistic characterization of a
substance in the organism is rarely, if ever, necessary to reach a conclusion of safety. On the
other hand, advances in scientific disciplines, technologies, and risk assessment practices can
shift expectations about the data and information appropriate to establish reasonable certainty
of no harm. Ultimately, we were led to ask:
Given the current state of our knowledge about the infant immune
system and the known and anticipated properties of both bOPN and
hOPN, is the existing data and prior experience with bOPN and hOPN:
• generally recognized at this time
• by experts qualified by scientific training and experience 5
• as adequately demonstrating the safety of the intended use?
It became clear that the fundamental issue was whether the currently available data and
information presented by Arla were generally recognized as appropriate and sufficient, or
whether a more robust discussion among qualified experts would identify substantive
disagreement about the adequacy of the data, indicating lack of consensus and a potential need
for additional data and information. In the case of OPN, given what is known about its MoAs
and the intended infant population, we conclude that there is a strong need for experts to

4 Institute of Medicine (2004), “Strengthening the Current Process to Evaluate New Ingredients for Infant
Formula” in Infant Formula: Evaluating the Safety of New Ingredients (Washington, DC: The National
Academies Press), pp. 55-69.
5 In this case, including experts in pediatric allergy and immunology.
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publicly debate the relevance and adequacy of the existing body of evidence for a safety
determination. In other words, we have identified many questions potentially relevant to the
possibility of immediate or long-term perturbation in the developmental trajectory of infant
organ systems such as the immune system. Our preliminary consultations with FDA colleagues
with relevant expertise, as noted above, suggest that these questions are reasonable given the
available information and intended use. However, we have not seen any evidence that these
questions have been considered and addressed from an appropriately diverse set of viewpoints
among the scientific community of qualified experts.
For GRN 000716, the notifier chose to provide evidence of general recognition by citing a
GRAS panel’s views on the data and information in the notice. The panel considered that this
data and information was adequate to show safety. However, the panel’s conclusions do not
provide, in our view, compelling evidence of general recognition by qualified experts. We have
identified two specific issues that limit the panel’s ability to generate this evidence. These
issues collectively undermine the panel’s ability to serve as an effective proxy for the views of
the broader scientific community.
First, there is no evidence in the notice that the GRAS panel’s deliberations included the
questions we describe in the GRN 000716 science memo. In our view, deliberations about the
safety of the intended use did not include sufficiently detailed consideration of the known
immunomodulatory properties of bOPN and their potential significance for this intended
population. For this reason, we concluded that these deliberations were incomplete and of
limited use in inferring consensus views of the totality of the evidence. Second, the panel
appears to lack members with specialized expertise related to the known properties of bOPN
and the intended population. Without the contributions and insights of this expertise to the
panel’s deliberations, conclusions on the adequacy of the safety data are unlikely to be
representative of views of relevant expert communities.
It may be possible to address the issues discussed above, although there is no guarantee that
efforts to elicit evidence of general recognition will be successful at this time. For example,
even a well-constructed GRAS panel with appropriate and representative expertise to consider
a particular intended use could ultimately conclude that there is not consensus among their
peers about the usefulness and adequacy of the data available to support that use. Given the
nature of the questions we have raised, generating convincing evidence that the available data
is generally recognized as appropriate and sufficient may require sustained, substantial effort.
We do not expect that our questions could be resolved without evidence of a robust and
expansive discussion of these issues. However, any sources of potential bias 6 present would
need to be identified and adequately addressed. Both the transparency of the discussion as well
as the credibility of the discussants with respect to expertise and sources of potential bias are
critical factors in any approach to generate compelling evidence of general recognition. The
more open and inclusive the discussion (for example, a public symposium at a professional
meeting with appropriate expertise in attendance, compared to a GRAS panel), the easier it
would be to make the case that issues of bias, expertise, and representation of viewpoints had
Although the guidance “Best Practices in Convening GRAS Panels” (Ref. 1) is currently in draft, it may be helpful
in illustrating the concept of sources of potential bias and some potential strategies for addressing them.

6
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been adequately addressed.

signed
Jeremiah Digitally
by Jeremiah M.
M. Fasano Fasano -S
Date: 2019.03.25
-S_________________________
12:46:25 -04'00'
Jeremiah Fasano

Reference:
1. FDA, “Draft Guidance for Industry: Best Practices for Convening a GRAS Panel,”
(http://www.regulations.gov in Docket No. FDA-2017-D-0085), 2017.

GRN000716 (Bovine whey-derived osteopontin)
- FDA Questions and Comments Date:

October 3, 2017

Notifier:

Arla Foods Ingredients Group PIS (AFI)

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.
Toxicology
2. On page 16, Table 4, the notifier states that the predicted bovine whey-derived
osteopontin (OPN) exposure to infants <1 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.

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.
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
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- FDA Questions and Comments 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.
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 10A16 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 wheyderived 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.
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.
7. On page 79, in discussing findings of Lonnerdal et al. (2016), the notifier states:
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- FDA Questions and Comments “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.
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.”
Please provide a brief explanation of why this information does not impact the
notifier’s safety assessment.
References
Athanasiadis, G., Cheng, J.Y., Vilhjalmsson, B.J., Jorgensen, F.G., Als, T.D., Le
Hellard, S., Espeseth, T., Sullivan, P.F., Hultman, C.M., Kjaergaard, P.C., et al.
(2016). Nationwide Genomic Study in Denmark Reveals Remarkable Population
Homogeneity. Genetics 204, 711-722.
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characterization of the interactions between the immunoregulatory proteins
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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…”
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.
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.
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- FDA Questions and Comments 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 formula 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.
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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December 13, 2017

Nadine Bewry, Ph.D., MPH
Consumer Safety Officer/Toxicology Reviewer
U.S. Food and Drug Administration
Office of Food Additive Safety
Division of Biotechnology and GRAS Notice Review
P: 240-402-1007
Nadine.bewry@fda.hhs.gov

Re: Request to Cease to Evaluate GRN000716

Dear Dr. Bewry,
Two conference calls were conducted in November 2017 between FDA's Office of Food
Additive Safety (OFAS) and Burdock Group (agent for Arla Foods Ingredients Group PIS,
sponsor of GRN000716). The subject of both of these calls was the notification of the conclusion
of GRAS status completed for the bovine whey-derived osteopontin-based ingredient Lacprodan
OPN-10, an ingredient to be added to term infant formula and powdered beverages targeted for
children 1-3 years of age. The GRAS notification was received by FDA on July 10, 2017 and
was accepted for filing by FDA on August 3, 2017. FDA provided questions on October 3, 2017
requesting clarification (generally) on methodology, safety factors, the levels of osteopontin in
breast milk, breast milk osteopontin cleavage variations stated in the literature, and small but
significant plasma threonine levels found in a clinical trial evaluating the ingredient in infant
formula. None of these questions indicated significant toxicological concerns, and the notifier
addressed these questions in a timely fashion (response provided by October 20, 2017). During
the teleconferences it was requested by FDA that the notification be withdrawn. While an earlier
in-person conference (February 24, 2015) with FDA did not indicate that FDA had safety
concerns and the questions provided by FDA did not suggest significant concerns of the safety of
Lacprodan OPN-10 under the intended conditions of use, during the recent conference calls it
was indicated that there were inadequacies in the notification, not otherwise identified in your
letter of April 16, 2015 or the request for additional clarification dated October 3, 2017.
Although the extent or specific types of newly announced inadequacies was not made
clear during the November conference calls, FDA indicated it would deliver a clarifying memo
and/or memorialized minutes of the call to identify the Agency's newly discovered inadequacies
with the notification; unfortunately, we still await this written information. We have great
expectations that this written memorandum will be provided in the near future. Nonetheless, in
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the spirit of cooperation with the Agency, we will comply with your request and ask that your
office cease to evaluate GRAS notification 000716.

Sincerely,

Ray A. Matulka, Ph.D.
Director of Toxicology
Burdock Group
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fusing science and compliance
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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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Memorandum of Meeting
Type

Teleconference

Dates &
Times

November 9, 2017, 11:00 a.m. – 12:00 p.m.

Location

FDA, Center for Food Safety and Applied Nutrition, Office of Food Additive
Safety, 4300 River Road, College Park, MD 20740

November 20, 2017, 11:00 a.m. – 11:30 a.m.

Subject: GRN 000716 (Bovine whey-derived osteopontin (bOPN)) for use as a source of
protein in milk-based, non-exempt infant formulas for term infants and in powdered beverages
at levels up to 138 mg/L as consumed.
Summary: This memorandum summarizes the discussion points of OFAS’ teleconference
meetings with Burdock Group Consultants (agent) on November 9, 2017 and with Burdock
Group Consultants and Arla Foods Ingredients Group PIS (AFI, notifier) on November 20,
2017 regarding GRN000716. OFAS has outstanding regarding the evidence for general
recognition that bOPN is safe for use in infant formulas. The overarching question is whether
the data provided by AFI are adequate to demonstrate general recognition of safety (reasonable
certainty of no harm) by scientists with the appropriate expertise to evaluate the significance of
bOPN activity at the intended consumption level by infants. OFAS considers this question to be
important given the rapid development of the infant immune system, the poorly characterized
modes of action for bOPN, the potential involvement of human OPN (hOPN) in infant immune
maturation, lack of clarity regarding substantial equivalence of biological activities between
bOPN and hOPN, and the large variation of the levels of hOPN in human milk.
On October 3, 2017, OFAS sent questions to AFI (see FDA Questions and Comments). On
October 20, OFAS received AFI’s responses. The amendment included information on the
intended use level and resulting exposure to bOPN in infants. The amendment also included
information on the bioequivalence of hOPN and bOPN. After reviewing AFI’s responses, OFAS
continues to question the general recognition of the safety of the intended use of bOPN in
infant formulas.
On November 9, 2017 OFAS held a teleconference meeting with AFI’s agents, Drs. Burdock and
Matulka, to discuss the review team’s outstanding questions regarding the GRAS status of the
intended use of bOPN.

Participants: November 9, 2017 Meeting
Notifier: Arla Foods Ingredients Group PIS (AFI)’| Agent: Burdock Group Consultants (phone)
George A. Burdock, Ph.D.
Ray A. Matulka, Ph.D.

Owner, Burdock Group Consultants
Director of Toxicology, Burdock Group Consultants

FDA/CFSAN/ OFAS/DBGNR (HFS-255)
Nadine Bewry, Ph.D., MPH
Jeremiah Fasano, Ph.D.
Romina Shah, Ph.D.
Michael DiNovi, Ph.D. (phone)
Kotaro Kaneko, Ph.D.
Ronald Chanderbhan, Ph.D.

Consumer Safety Officer (CSO)
Acting Supervisory CSO
Chemist
Supervisory Chemist
Toxicologist
Supervisory Toxicologist

FDA/CFSAN/ ONFL/ IFMS (HFS-850) (phone)
Linda Tonucci, Ph.D.
Suzanne Wolcoff, PhD.
Carrie Assar, Ph.D.

CSO
Senior Dietitian-Nutritionist
Lead Nutritionist

OFAS discussed three main lines of evidence contained in the notice and in the notifier’s
response to one of OFAS’ questions, including the absence of evidence of toxicity in
toxicological and clinical studies, the similarity of bOPN and hOPN, and existing infant
exposure to both bOPN and hOPN.
OFAS noted that:
o OPN has multiple modes of action, including immunomodulatory and pro-inflammatory
effects. None of the published safety studies discussed in GRN 000716 evaluated
potential adverse effects of bOPN at the intended use level related to these modes of
action.
o The available evidence indicates that hOPN and bOPN are not substantially
bioequivalent in humans from a physiological perspective.
o The intended use level of bOPN in infant formula is higher than the basal level found in
milk or milk-based formula.


Based on the literature, the levels of bOPN in cow’s milk and cow’s milk-derived
infant formulas are 18 μg/ml and 5.3-13.0 μg/ml, respectively. However, levels of
bOPN from intended use is ~138 μg/ml.



There is no evidence provided in GRN 000716 or in the October 20, 2017
amendment to GRN 000716 that infants have historically been safely exposed to
bOPN containing dairy products at levels as high as the intended use level.

OFAS considers it important that AFI provide evidence that the existing data and information
are adequate to demonstrate general recognition of safety (reasonable certainty of no harm) by
scientists with the appropriate expertise to evaluate the significance of bOPN activity at the
intended use level in infants. OFAS further noted that AFI’s GRAS Panel appears to lack

expertise in neonatal immunology, which is relevant to the intended population and the known
modes of action of bOPN. OFAS explained that the importance of including such expertise
would be to develop insight into the views of scientists in this area about the significance of the
intended use of bOPN, including some basis for concluding that these views are broadly
shared. OFAS informed AFI that simply adding a neonatal immunologist to their current GRAS
panel would not be sufficient to provide evidence of general recognition. The introduction of an
additional individual without reanalysis and interpretation of existing data or reference to
current thinking in their field would not be sufficient to resolve our questions about general
recognition. Furthermore, OFAS noted that other regulatory authorities, including EFSA,
JECFA, FSANZ, and Health Canada, have not approved the use of bOPN in infant formula,
indicating a lack of general recognition of bOPN’s safety in infant formulas. Given these
outstanding questions regarding general recognition, OFAS advised AFI to request that OFAS
cease to evaluate GRN 000716.
On November 15, 2017, Dr. Matulka requested a second teleconference meeting with OFAS
because AFI stated that they would like to address OFAS’ questions regarding the notice rather
than request that OFAS cease to evaluate the notice. The purpose of the meeting was: (1) to
share the steps that AFI will take to address our questions, and (2) to gain clarification on some
of the discussion points from the November 9, 2017 teleconference meeting.
On November 20, 2017, OFAS held a second teleconference meeting with AFI and AFI’s agents.
Participants: November 20, 2017 Meeting
Notifier: Arla Foods Ingredients Group PIS (AFI)’| Agent: Burdock Group Consultants (Phone)
George A. Burdock, Ph.D.
Ray A. Matulka, Ph.D.
Carrie Kennedy, PMP, RAC
Kal Ramanujam, Ph.D.
Anders Steen Jorgensen
Anne Staudt Kvistgaard

Owner, Burdock Group Consultants
Director of Toxicology, Burdock Group Consultants
Project Leader, Burdock Group Consultants
Senior Scientific Advisor, Arla Foods
Head, Business Unit Pediatrics, Arla Foods
Senior Manager, Documentation Pediatrics, Arla Foods

FDA/CFSAN/ OFAS/DBGNR (HFS-255)
Nadine Bewry, Ph.D., MPH
Shayla West-Barnette, Ph.D.
Jeremiah Fasano, Ph.D.
Rachel Morissette, Ph.D.
Kotaro Kaneko, Ph.D. (phone)
Supratim Choudhuri, Ph.D.

Consumer Safety Officer (CSO)
Supervisory CSO
Acting Supervisory CSO
CSO
Toxicologist
Acting Supervisory Toxicologist

FDA/CFSAN/ ONFL/ IFMS (HFS-850) (Phone)
Carrie Assar, Ph.D.
Andrea Lotze, M.D.

Lead Nutritionist
Medical Officer

OFAS’ discussion points included some of those already covered during the November 9, 2017
teleconference meeting, as well as the following discussion points:

o OFAS considers that it would not be possible for AFI to address the unresolved
questions regarding general recognition of the safety of the intended use of bOPN in
the short term simply by locating or conducting additional studies.
o OFAS emphasized the office’s view that the unresolved questions rest on the issue of
whether scientists trained to evaluate immune function and development in infants
would accept the existing evidence as adequate to show reasonable certainty of no
harm.
o OFAS noted that there are several potential strategies to develop evidence for general
recognition of the safety of the intended use of bOPN, which would involve recruiting
additional expertise and re-engaging with OFAS on the issues we identified.
o OFAS noted that any future consideration of the GRAS status of AFI’s intended use
of bOPN by the office would include consulting FDA staff with appropriate training
and expertise relevant to neonatal immune development.
In conclusion, OFAS still has outstanding questions regarding the evidence for general
recognition that bOPN is safe for use in infant formulas. OFAS recommends that AFI request
that we cease to evaluate GRN 000716.
Attachment:
GRN 716 2017-10-03 Email_FDA Questions and Comments

Nadine N. Bewry -S

Digitally signed by Nadine N. Bewry -S
DN: c=US, o=U.S. Government, ou=HHS, ou=FDA,
ou=People, 0.9.2342.19200300.100.1.1=0014360008,
cn=Nadine N. Bewry -S
Date: 2018.01.25 13:49:49 -05'00'

______________________________
Nadine Bewry, Ph.D., MPH

Ray A. Matulka, Ph.D.
Director of Toxicology
Burdock Group Consultants
859 Outer Road
Orlando, FL 32814
Re: GRAS Notice No. GRN 00716
Dear Dr. Matulka:
This letter corrects our letter in response to GRN 000716 dated January 30, 2018. The
purpose of this revised letter is to correct the date on which you asked FDA to cease to
evaluate GRN 000716.
The Food and Drug Administration (FDA, we) is granting Arla Foods Ingredients Group
PIS (AFI)’s request to cease our evaluation of GRN 000716, which we filed on August 3,
2017. We received your request on December 13, 2017.
The subject of the notice is bovine whey-derived osteopontin (bOPN) for use as an
ingredient in milk-based, non-exempt infant formulas for term infants and in powdered
beverages at levels up to 138 mg/L as consumed. The notice informs us of AFI’s view
that this use of bOPN is GRAS through scientific procedures.
On October 3, 2017, we sent questions to AFI. After reviewing AFI’s responses, we have
questions regarding the intended use of bOPN in infant formulas. In a telephone
conversation with Burdock Group Consultants (Burdock Group) on November 9, 2017,
and in a telephone conversation with Burdock Group and AFI on November 20, 2017,
we discussed our outstanding questions. We explained that the amendment we received
from AFI on October 20, 2017, did not fully address our questions. The amendment
included information on the intended use level and resulting exposure to bOPN in
infants. The amendment also included information on the bioequivalence of human
OPN and bOPN. We also discussed the opportunity for AFI to ask us to cease our
evaluation of GRN 000716.

Page 2 – Dr. Matulka
In accordance with 21 CFR 170.275(b)(3), the text of this letter responding to GRN
000716 is accessible to the public at www.fda.gov/grasnoticeinventory.
Sincerely,

Susan J. Carlson, Ph.D.
Director
Division of Biotechnology
and GRAS Notice Review
Office of Food Additive Safety
Center for Food Safety
and Applied Nutrition

Ray A. Matulka, Ph.D.
Director of Toxicology
Burdock Group Consultants
859 Outer Road
Orlando, FL 32814
Re: GRAS Notice No. GRN 000716
Dear Dr. Matulka:
Enclosed is a revised copy of the response letter for GRN 000716. The original letter for
this GRAS notice was signed on January 30, 2018. In an electronic mail message dated
January 30, 2018, you informed us that Arla Foods Ingredients Group PIS (AFI)
requested that FDA cease to evaluate GRN 000716 on December 13, 2017, not December
13, 2016.
In response to your electronic mail message, we have revised the response letter to
reflect the correct date of the cease-to-evaluate request. We regret any inconvenience
that our error may have caused. If you have any questions, please contact me by
electronic mail at Nadine.Bewry@fda.hhs.gov or by telephone at 240-402-1007.
Sincerely,

Nadine N.
Bewry -S

Digitally signed by Nadine N. Bewry -S
DN: c=US, o=U.S. Government,
ou=HHS, ou=FDA, ou=People,
0.9.2342.19200300.100.1.1=001436000
8, cn=Nadine N. Bewry -S
Date: 2018.02.01 16:40:11 -05'00'

Nadine Bewry, Ph.D., MPH
Division of Biotechnology
and GRAS Notice Review
Center for Food Safety
and Applied Nutrition

From:
To:
Subject:
Date:
Attachments:

Bewry, Nadine
Ray Matulka (RMatulka@burdockgroup.com)
GRN 000716 (bovine OPN) Corrected Response Letter
Thursday, February 1, 2018 5:02:20 PM
GRN 716 Correction Letter.pdf
GRN 716 2018-01-31 Corrected Cease to Evaluate Response Letter.pdf
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Dear Dr. Matulka,
FDA’s corrected “cease-to-evaluate” response letter to GRN 000716 was signed today by our
Division Director, Dr. Susan Carlson. I have also attached a letter that describes the
correction. Both letters are attached.
To address your question, the information that will be available publicly on our website are
the following:
1. GRN 000716,
2. The 10-20-2017 amendment to GRN 000716 (response to FDA’s questions and
comments), and
3. FDA’s cease-to-evaluate response letters (the original and the corrected versions).
Please let me know if you have any questions.
Best regards,
Nadine
Nadine Bewry, PhD, MPH
Consumer Safety Officer | Toxicology Reviewer
Division of Biotechnology and GRAS Notice Review
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition

5001 Campus Drive, HFS-255
College Park, MD 20740

From:
To:
Cc:
Subject:
Date:
Attachments:

Ray Matulka
Carlson, Susan
Bewry, Nadine; Carrie Kennedy
RE: Burdock checking on scientific memorandum for OPN
Monday, June 18, 2018 5:12:01 PM
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Arla-Letter to FDA-actions forward-signed-2018JUN18.pdf

Dear Dr. Carlson,
First, I wanted to thank you for your previous update on the status of the bovine
osteopontin memoranda that are being prepared as part of the record for GRN 000716, if I did not
previously.
However, Arla is anxious to move forward to address concerns within your group on the
safety of this bovine osteopontin ingredient. Therefore, Arla requested that I provide your group the
attached letter indicating the planned actions to address the concerns stated in the previous
meetings with your group. I will follow this email with a certified mailing of the original letter, for
your records.
Please let me know if you have any questions.
Sincerely,
Ray A. Matulka, Ph.D.
Director of Toxicology
PH: 407-802-1400, x 164

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information that is protected, privileged, or confidential and
should not be disseminated, distributed or copied to anyone not authorized to receive this information. If you think you have received this e-mail message in error,
please e-mail the sender immediately at rmatulka@burdockgroup.com .

From: Carlson, Susan [mailto:Susan.Carlson@fda.hhs.gov]
Sent: Thursday, April 19, 2018 4:57 PM
To: Ray Matulka
Cc: Bewry, Nadine; Carrie Kennedy
Subject: RE: Burdock checking on scientific memorandum for OPN
Dear Dr. Matulka,
I want to give you an update on the status of the bovine osteopontin memoranda that we are
preparing as part of the record for GRN 000716.
We are still working on the memoranda. I can assure you that these documents are at the forefront
of our work. Indeed, we have been having numerous internal conversations with our colleagues

about the issues raised by the proposed use of this substance. We are working to further refine our
thoughts and written record in a manner that will be useful to us and your client. I will share with
you that there are drafts that are circulating for comment and there will need to be some further
work on the documents by the team.
As you are well aware, the GRAS concept offers much in the way of regulatory flexibility; where we
must take a pause is when we are asked to assess a substance like osteopontin in that it lacks a
counterpart in our program. We believe that this substance warrants our best thinking and we hope
that you and your client can be patient for a bit longer. I am sure that you are anxious for a date. I’ve
learned over the years that there are too many variables in our work to accurately project
completion dates. However, I invite you to continue to check in with us on a regular basis because it
does help to keep the pressure on us. We don’t like to leave projects undone—there isn’t any
satisfaction in that for anyone!
I would also like to take this opportunity to thank you for your continued participation in our GRAS
Notification Program. We would not be able to do the work that we do without the dedicated efforts
of our stakeholders like you.
Sincerely,
Susan J. Carlson, Ph.D.
Division Director
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety, Division of Biotechnology and GRAS Notice Review
U.S. Food and Drug Administration
Tel: 240-402-1253
Susan.Carlson@fda.hhs.gov

From: Bewry, Nadine
Sent: Wednesday, April 18, 2018 5:13 PM
To: Carlson, Susan <Susan.Carlson@fda.hhs.gov>
Subject: RE: Burdock checking on scientific memorandum for OPN

From: Ray Matulka [mailto:RMatulka@burdockgroup.com]
Sent: Tuesday, April 17, 2018 9:43 AM
To: Bewry, Nadine <Nadine.Bewry@fda.hhs.gov>
Cc: Carrie Kennedy <CKennedy@burdockgroup.com>
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)

Dear Dr. Bewry,
I was wondering if there has been any indication on the possible timing of the release of the
scientific memorandum for the Arla GRN (see below)?
Any information you can provide would be appreciated.
Sincerely,
Ray A. Matulka, Ph.D.
Director of Toxicology

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information that is protected, privileged, or confidential and
should not be disseminated, distributed or copied to anyone not authorized to receive this information. If you think you have received this e-mail message in error,
please e-mail the sender immediately at rmatulka@burdockgroup.com .

From: Bewry, Nadine [mailto:Nadine.Bewry@fda.hhs.gov]
Sent: Tuesday, April 3, 2018 11:18 AM
To: Ray Matulka
Cc: Carrie Kennedy
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)

Good morning Dr. Matulka,
Thank you for checking-in on the memoranda and for your patience. I understand the
notifier’s desire to move forward. Please know that I share your correspondences with
the review team and I check on the status of both memoranda regularly.
The reference to a “few days” that you mentioned in your email below was pertaining
to the completion of the draft scientific memorandum. At the time of our meeting,
both memoranda were in different stages of development.
Currently, the scientific and policy memoranda are undergoing the office’s internal
review and clearance process and the team is working diligently to complete that
process.
Best regards,
Nadine Bewry, PhD, MPH
Consumer Safety Officer | Toxicology Reviewer

From: Ray Matulka [mailto:RMatulka@burdockgroup.com]
Sent: Monday, April 2, 2018 1:48 PM

To: Bewry, Nadine <Nadine.Bewry@fda.hhs.gov>
Cc: Carrie Kennedy <CKennedy@burdockgroup.com>
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)
Dear Dr. Bewry,
I am inquiring concerning the completion of the scientific and policy memorandum for GRN
000716, as previously discussed in the FDA meeting held on March 1, 2018: have those memoranda
been finalized, such that I can request a FOIA for them?
Please let me know at your earliest convenience.
The client is VERY anxious to move forward with addressing the questions posed by your
team, but was indicated during the above-mentioned meeting to utilize the scientific memo as a
guide to addressing these questions, and we do not want to deviate from what is expected by your
group by moving forward without this information.
Several people at the meeting indicated that the memo was only a “few days” from
acceptance… it has now been a month since the meeting.
Is there another person that I should be contacting to move this process forward, in
addition to yourself?
Any help you can provide is appreciated.
Sincerely,
Ray A. Matulka, Ph.D.
Director of Toxicology

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information that is protected, privileged, or confidential and
should not be disseminated, distributed or copied to anyone not authorized to receive this information. If you think you have received this e-mail message in error,
please e-mail the sender immediately at rmatulka@burdockgroup.com .

From: Bewry, Nadine [mailto:Nadine.Bewry@fda.hhs.gov]
Sent: Monday, March 26, 2018 1:14 PM
To: Ray Matulka
Cc: Carrie Kennedy
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)

Dear Dr. Matulka,
The documents are not available at this time. Thanks for following up.
Best regards,
Nadine Bewry, PhD, MPH

Consumer Safety Officer | Toxicology Reviewer

From: Ray Matulka [mailto:RMatulka@burdockgroup.com]
Sent: Monday, March 26, 2018 11:28 AM
To: Bewry, Nadine <Nadine.Bewry@fda.hhs.gov>
Cc: Carrie Kennedy <CKennedy@burdockgroup.com>
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)
Dear Dr. Bewry,
I am inquiring concerning the completion of the scientific and policy memorandum for GRN
000716, as previously discussed in the FDA meeting held on March 1, 2018: have those memoranda
been finalized, such that I can request a FOIA for them?
Please let me know at your earliest convenience.
Sincerely,
Ray A. Matulka, Ph.D.
Director of Toxicology

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information that is protected, privileged, or confidential and
should not be disseminated, distributed or copied to anyone not authorized to receive this information. If you think you have received this e-mail message in error,
please e-mail the sender immediately at rmatulka@burdockgroup.com .

From: Bewry, Nadine [mailto:Nadine.Bewry@fda.hhs.gov]
Sent: Wednesday, March 21, 2018 4:26 PM
To: Ray Matulka
Subject: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)

Dear Dr. Matulka,
Attached, please find the meeting memorandum. I also included a copy of the draft
guidance document, Best Practices for Convening a GRAS Panel: Guidance for
Industry.
Please let me know if you have any questions.
Best regards,
Nadine Bewry, PhD, MPH
Consumer Safety Officer | Toxicology Reviewer
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition

From:
To:
Subject:
Date:
Attachments:

Carlson, Susan
Morissette, Rachel
FW: repeat...FW: Burdock checking on scientific memorandum for OPN
Monday, March 04, 2019 11:43:18 AM
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From: Ray Matulka <RMatulka@burdockgroup.com>
Sent: Thursday, June 21, 2018 5:04 PM
To: Carlson, Susan <Susan.Carlson@fda.hhs.gov>
Cc: Bewry, Nadine <Nadine.Bewry@fda.hhs.gov>; Carrie Kennedy <CKennedy@burdockgroup.com>
Subject: RE: repeat...FW: Burdock checking on scientific memorandum for OPN
Dear Dr. Carlson,
Thank you for sending this email (and acknowledging receipt of the email). As I am
somewhat confused on the “many safety questions” concerning the safety of the bovine
osteopontin (previous statements both on conference calls and in person focused on meeting the
“general recognition” standard), I look forward to the scientific and policy memos.
Sincerely,
Ray A. Matulka, Ph.D.
Director of Toxicology
PH: 407-802-1400, x 164

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information that is protected, privileged, or confidential and
should not be disseminated, distributed or copied to anyone not authorized to receive this information. If you think you have received this e-mail message in error,
please e-mail the sender immediately at rmatulka@burdockgroup.com .

From: Carlson, Susan [mailto:Susan.Carlson@fda.hhs.gov]
Sent: Thursday, June 21, 2018 4:53 PM
To: Ray Matulka
Cc: Bewry, Nadine; Carrie Kennedy
Subject: repeat...FW: Burdock checking on scientific memorandum for OPN
Dr. Matulka-I’m sending this a second time as I see that Outlook has automatically inserted quotes in your email
address.
Please acknowledge that you have received this email.

Thank you,
Susan
From: Carlson, Susan
Sent: Thursday, June 21, 2018 4:46 PM
To: 'Ray Matulka' <RMatulka@burdockgroup.com>
Cc: Bewry, Nadine <Nadine.Bewry@fda.hhs.gov>; Carrie Kennedy <CKennedy@burdockgroup.com>
Subject: RE: Burdock checking on scientific memorandum for OPN
Dear Dr. Matulka,
Thank you for your message. I would also like to thank you and Arla for your continued patience
regarding the finalizing of our memoranda.
I am happy to tell you that the memoranda have undergone their final review and should be
available very soon (days). I will let Dr. Bewry inform you when the finalized memoranda are
available for request.
I would also like to briefly respond to the proposal from Arla. I would advise that Arla review our
memoranda before hiring experts to draft a white paper. I can certainly understand that they are
wanting to move along. I realize that we discussed general recognition with you and Arla at length,
however, I would caution that after careful review of the literature and further discussion with our
colleagues (including FDA scientists outside of CFSAN), we view the science surrounding osteopontin
as unsettled. We have identified many safety questions that we elaborate on in our memoranda.
These questions do not have obvious answers and will need considerable effort to resolve.
Therefore, we do not believe that Arla’s proposal to engage two experts to write a white paper will
be sufficient. At this point in time, it is unclear how the use of osteopontin in infant formula would
be GRAS.
We are happy to discuss our thoughts further.
Regards,
Susan J. Carlson, Ph.D.
Division Director
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety, Division of Biotechnology and GRAS Notice Review
U.S. Food and Drug Administration
Tel: 240-402-1253
Susan.Carlson@fda.hhs.gov

From: Ray Matulka [mailto:RMatulka@burdockgroup.com]
Sent: Monday, June 18, 2018 5:11 PM
To: Carlson, Susan <Susan.Carlson@fda.hhs.gov>
Cc: Bewry, Nadine <Nadine.Bewry@fda.hhs.gov>; Carrie Kennedy <CKennedy@burdockgroup.com>
Subject: RE: Burdock checking on scientific memorandum for OPN
Dear Dr. Carlson,
First, I wanted to thank you for your previous update on the status of the bovine
osteopontin memoranda that are being prepared as part of the record for GRN 000716, if I did not
previously.
However, Arla is anxious to move forward to address concerns within your group on the
safety of this bovine osteopontin ingredient. Therefore, Arla requested that I provide your group the
attached letter indicating the planned actions to address the concerns stated in the previous
meetings with your group. I will follow this email with a certified mailing of the original letter, for
your records.
Please let me know if you have any questions.
Sincerely,
Ray A. Matulka, Ph.D.
Director of Toxicology
PH: 407-802-1400, x 164

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information that is protected, privileged, or confidential and
should not be disseminated, distributed or copied to anyone not authorized to receive this information. If you think you have received this e-mail message in error,
please e-mail the sender immediately at rmatulka@burdockgroup.com .

From: Carlson, Susan [mailto:Susan.Carlson@fda.hhs.gov]
Sent: Thursday, April 19, 2018 4:57 PM
To: Ray Matulka
Cc: Bewry, Nadine; Carrie Kennedy
Subject: RE: Burdock checking on scientific memorandum for OPN
Dear Dr. Matulka,
I want to give you an update on the status of the bovine osteopontin memoranda that we are
preparing as part of the record for GRN 000716.
We are still working on the memoranda. I can assure you that these documents are at the forefront
of our work. Indeed, we have been having numerous internal conversations with our colleagues
about the issues raised by the proposed use of this substance. We are working to further refine our
thoughts and written record in a manner that will be useful to us and your client. I will share with
you that there are drafts that are circulating for comment and there will need to be some further
work on the documents by the team.

As you are well aware, the GRAS concept offers much in the way of regulatory flexibility; where we
must take a pause is when we are asked to assess a substance like osteopontin in that it lacks a
counterpart in our program. We believe that this substance warrants our best thinking and we hope
that you and your client can be patient for a bit longer. I am sure that you are anxious for a date. I’ve
learned over the years that there are too many variables in our work to accurately project
completion dates. However, I invite you to continue to check in with us on a regular basis because it
does help to keep the pressure on us. We don’t like to leave projects undone—there isn’t any
satisfaction in that for anyone!
I would also like to take this opportunity to thank you for your continued participation in our GRAS
Notification Program. We would not be able to do the work that we do without the dedicated efforts
of our stakeholders like you.
Sincerely,
Susan J. Carlson, Ph.D.
Division Director
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety, Division of Biotechnology and GRAS Notice Review
U.S. Food and Drug Administration
Tel: 240-402-1253
Susan.Carlson@fda.hhs.gov

From: Bewry, Nadine
Sent: Wednesday, April 18, 2018 5:13 PM
To: Carlson, Susan <Susan.Carlson@fda.hhs.gov>
Subject: RE: Burdock checking on scientific memorandum for OPN

From: Ray Matulka [mailto:RMatulka@burdockgroup.com]
Sent: Tuesday, April 17, 2018 9:43 AM
To: Bewry, Nadine <Nadine.Bewry@fda.hhs.gov>
Cc: Carrie Kennedy <CKennedy@burdockgroup.com>
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)
Dear Dr. Bewry,
I was wondering if there has been any indication on the possible timing of the release of the
scientific memorandum for the Arla GRN (see below)?

Any information you can provide would be appreciated.
Sincerely,
Ray A. Matulka, Ph.D.
Director of Toxicology

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information that is protected, privileged, or confidential and
should not be disseminated, distributed or copied to anyone not authorized to receive this information. If you think you have received this e-mail message in error,
please e-mail the sender immediately at rmatulka@burdockgroup.com .

From: Bewry, Nadine [mailto:Nadine.Bewry@fda.hhs.gov]
Sent: Tuesday, April 3, 2018 11:18 AM
To: Ray Matulka
Cc: Carrie Kennedy
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)

Good morning Dr. Matulka,
Thank you for checking-in on the memoranda and for your patience. I understand the
notifier’s desire to move forward. Please know that I share your correspondences with
the review team and I check on the status of both memoranda regularly.
The reference to a “few days” that you mentioned in your email below was pertaining
to the completion of the draft scientific memorandum. At the time of our meeting,
both memoranda were in different stages of development.
Currently, the scientific and policy memoranda are undergoing the office’s internal
review and clearance process and the team is working diligently to complete that
process.
Best regards,
Nadine Bewry, PhD, MPH
Consumer Safety Officer | Toxicology Reviewer

From: Ray Matulka [mailto:RMatulka@burdockgroup.com]
Sent: Monday, April 2, 2018 1:48 PM
To: Bewry, Nadine <Nadine.Bewry@fda.hhs.gov>
Cc: Carrie Kennedy <CKennedy@burdockgroup.com>
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)

Dear Dr. Bewry,
I am inquiring concerning the completion of the scientific and policy memorandum for GRN
000716, as previously discussed in the FDA meeting held on March 1, 2018: have those memoranda
been finalized, such that I can request a FOIA for them?
Please let me know at your earliest convenience.
The client is VERY anxious to move forward with addressing the questions posed by your
team, but was indicated during the above-mentioned meeting to utilize the scientific memo as a
guide to addressing these questions, and we do not want to deviate from what is expected by your
group by moving forward without this information.
Several people at the meeting indicated that the memo was only a “few days” from
acceptance… it has now been a month since the meeting.
Is there another person that I should be contacting to move this process forward, in
addition to yourself?
Any help you can provide is appreciated.
Sincerely,
Ray A. Matulka, Ph.D.
Director of Toxicology

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information that is protected, privileged, or confidential and
should not be disseminated, distributed or copied to anyone not authorized to receive this information. If you think you have received this e-mail message in error,
please e-mail the sender immediately at rmatulka@burdockgroup.com .

From: Bewry, Nadine [mailto:Nadine.Bewry@fda.hhs.gov]
Sent: Monday, March 26, 2018 1:14 PM
To: Ray Matulka
Cc: Carrie Kennedy
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)

Dear Dr. Matulka,
The documents are not available at this time. Thanks for following up.
Best regards,
Nadine Bewry, PhD, MPH
Consumer Safety Officer | Toxicology Reviewer

From: Ray Matulka [mailto:RMatulka@burdockgroup.com]

Sent: Monday, March 26, 2018 11:28 AM
To: Bewry, Nadine <Nadine.Bewry@fda.hhs.gov>
Cc: Carrie Kennedy <CKennedy@burdockgroup.com>
Subject: RE: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)
Dear Dr. Bewry,
I am inquiring concerning the completion of the scientific and policy memorandum for GRN
000716, as previously discussed in the FDA meeting held on March 1, 2018: have those memoranda
been finalized, such that I can request a FOIA for them?
Please let me know at your earliest convenience.
Sincerely,
Ray A. Matulka, Ph.D.
Director of Toxicology

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information that is protected, privileged, or confidential and
should not be disseminated, distributed or copied to anyone not authorized to receive this information. If you think you have received this e-mail message in error,
please e-mail the sender immediately at rmatulka@burdockgroup.com .

From: Bewry, Nadine [mailto:Nadine.Bewry@fda.hhs.gov]
Sent: Wednesday, March 21, 2018 4:26 PM
To: Ray Matulka
Subject: Memorandum of Meeting on 03/01/2018: bovine osteopontin (bOPN)

Dear Dr. Matulka,
Attached, please find the meeting memorandum. I also included a copy of the draft
guidance document, Best Practices for Convening a GRAS Panel: Guidance for
Industry.
Please let me know if you have any questions.
Best regards,
Nadine Bewry, PhD, MPH
Consumer Safety Officer | Toxicology Reviewer
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition

______________________________________________________________________________________________________________________________

Memorandum
Date

June 29, 2018

From

Kotaro J. Kaneko (HFS-255)
Through

Romina
Shah -S

Digitally signed by Romina Shah -S
DN: c=US, o=U.S. Government, ou=HHS,
ou=FDA, ou=People, cn=Romina Shah S,
0.9.2342.19200300.100.1.1=2000418924
Date: 2018.07.10 11:55:28 -04'00'

Romina Shah (HFS-255) ________________________
Digitally signed by Nadine N. Bewry -S
DN: c=US, o=U.S. Government, ou=HHS, ou=FDA,
ou=People, 0.9.2342.19200300.100.1.1=0014360008,
cn=Nadine N. Bewry -S
Date: 2018.07.02 10:13:45 -04'00'

Nadine N. Bewry -S
Nadine Bewry (HFS-255) ________________________

Subject

GRN 000716, scientific memorandum

To

Administrative File, GRN 000716 (bovine osteopontin)

Keywords: osteopontin (OPN), early T-lymphocyte activation-1 (Eta-1), secreted
phosphoprotein 1 (SSP1), 44kDa bone phosphoprotein, sialoprotein 1, uropontin,
infant formula, immune development, developmental immunotoxicity,
immun0modulatory, bioactive

GRAS Notice GRN No. 000716 (GRN 716) informs the Food and Drug Administration (FDA,
we) of Arla Foods Ingredients Group P/S’s (the notifier) view that use of bovine osteopontin
(bOPN) in nonexempt formulas for term infants is generally recognized as safe at 125 mg/L.
According to the notifier, formulations of cow’s milk-based infant formula (IF) already contain
5 to 13 mg bOPN/L, thus the final bOPN concentration from added and endogenous bOPN
would be ~138 mg/L.
This memorandum discusses unresolved questions about certain properties of partially
purified bOPN in the context of its intended use which were raised during the scientific review
of GRN 000716.

Introduction:
Osteopontin protein (OPN), encoded by the osteopontin/SSP11 gene, is a N-glycosylated
phosphoprotein with wide ranging biological activities that include biomineralization, bone
and tissue remodeling, and immunomodulation (Clemente et al., 2016; Kahles et al., 2014;
Rittling and Singh, 2015; Wang and Denhardt, 2008). For this reason, OPN has been referred
as “secreted phosphoprotein 1 (SSP 1),” “44kDa bone phosphoprotein,” “sialoprotein 1,”
1

NCBI Gene Name for osteopontin is SSP1
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“uropontin,” and “early T-lymphocyte activation-1 (Eta-1).” OPN is expressed in vivo as
secreted/extracellular and intracellular forms. Thus, OPN is found in many biological fluids
and expressed in multiple tissues and multiple cell types including osteoblasts, osteoclasts,
endothelial and epithelial cells, as well as in most cells of the immune system. OPN has
multiple binding sites for Ca+2 and heparin, as well as to different subsets of integrins, in which
specificity and affinity are highly dependent on splicing, post-translational modification, and
proteolytic cleavage (Christensen and Sorensen, 2014; Clemente et al., 2016; Lund et al.,
2009). Therefore, both the primary amino acid sequence and numerous post-translational
modifications likely contribute to the observed pleiotropic effects of OPN. As with many milk
proteins, the full range of biological functions of OPN in humans, and in particular in infants,
are not yet fully understood.
Since OPN’s initial discovery in 1985, extensive research2 has gradually advanced our
understanding of the molecular mechanisms of action as well as its functional roles in normal
development and physiology and in pathophysiological states (Clemente et al., 2016; Denhardt
et al., 2001; Iida et al., 2017; Kahles et al., 2014; Rittling and Singh, 2015; Wang and Denhardt,
2008). Although OPN has been linked to a wide variety of biological functions, this scientific
memo focuses on its potential effects on the developing immune system as this would be a
safety endpoint of concern for infants. OPN has been reported to have multiple effects on the
immune system in adult humans and in animal models [Fig. 1; (Denhardt et al., 2001; Iida et
al., 2017; Kahles et al., 2014; Rittling and Singh, 2015)]. Induction of cellular and humoral
immune responses is dependent on up-regulation of two sets of cytokines synthesized by their
respective T helper cell subclasses (Th1 and Th2). OPN/Eta-1 has a profound effect on the
activation of T lymphocytes by directing naïve CD4 T cells towards Th1 commitment and
differentiation; this in turn results in up-regulating expression of Th1 cytokines, including IL12 and IFN-γ, leading to polarization of Th1 response relative to Th2 response (Lund et al.,
2009; Renkl et al., 2005; Shinohara et al., 2005). In addition, OPN has been reported to have
effects on a number of other immune cell types including macrophages, dendritic cells, and
neutrophils (Kahles et al., 2014; Lund et al., 2009; Wang and Denhardt, 2008). Thus OPN
appears to have one or more roles as an immunomodulatory bioactive molecule by influencing
the responses of numerous immune cell components to various stimuli, not least of which may
be to promote the appropriate balance of the activities between the Th1/Th23 arms of the
developing immune system. Furthermore, OPN’s anti-apoptotic properties in activated T cells
underline the potential causal relationship between OPN and pro-inflammatory diseases such
as multiple sclerosis and diabetes (Clemente et al., 2016; Hur et al., 2007; Kahles et al., 2014;
Ma et al., 2014; Rittling and Singh, 2015; Wang and Denhardt, 2008).
The perinatal immune system is significantly different from that of an older child or an adult. It
undergoes profound changes and maturation after birth (Basha et al., 2014; Dowling and Levy,
2014; Zhang et al., 2017). Birth to one year of age is considered a critical window of
immunological maturation for infants (DeWitt et al., 2012a, b; Simon et al., 2015). As
discussed in Neal-Kleuver et al. (2014), “…infant CMI (cell-mediated immunity) is polarized
relative to the adult, and can predispose infants to specific immune responses and possible
PubMed search using the terms “osteopontin” and “human” under default settings identified 5374 results (as of
6/20/2018).
3 OPN has also been associated with influencing the activity of another subset of T helper cells (Th17) distinct from
Th1/Th2, which is also associated with pro-inflammatory autoimmune disorders (Du et al., 2017; Kourepini et
al., 2014; Santamaria and Corral, 2013).
2
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adverse outcomes.” This awareness of possible adverse outcomes and specific vulnerabilities in
infants related to CMI is important when interpreting the significance of clinical data and study
results. This includes whether the study design, endpoints, and statistical power were sufficient
to address these issues. For example, the newborn infant immune system typically shows
strong Th2 but attenuated Th1 response (Adkins et al., 2004; Neal-Kluever et al., 2014; Simon
et al., 2015). This Th2-Th1 balance shifts with growth and maturity such that in young children
it is less skewed towards Th2.
In light of OPN being a known promoter and polarizer of the Th1 arm of the adaptive immune
system, one hypothesis consistent with the available information is that a particular level of
hOPN in breastmilk may be associated with the maintenance of a genetically and
environmentally appropriate Th2/Th1 balance for an individual infant. Variability of hOPN
levels may thus reflect the health and/or the genetic makeup of the mother-infant dyad as well
as the developmental state of the infant and environmental factors. While evidence to firmly
support such hypothesis is currently lacking, what is clear is that we do not have a complete
understanding of the consequences of increasing bOPN above the background level currently
found in bovine milk-based IF. As such, evidence that rules out the potential adverse effects of
exogenous and relatively high exposure to bOPN on maintenance or development of immune
status in all infants does not currently exist. Because the assumption that bOPN are
quantitatively bioequivalent to hOPN has not been proven, the appropriate levels of
exogenously added bOPN which would not adversely alter the developmental trajectory of a
given infant’s immune system have not been determined. Information provided in the notice
and the amendment does not include study endpoints or other data and information that
would be relevant to resolution of this potential issue.

Specific questions related to the notifier’s GRAS conclusion
Arla Foods provides the following overall rationale, in GRN 000716 as well as in amendments
provided in response to our questions (see Appendix 1), for their conclusion that the intended
use and use levels are generally recognized as safe:
1) None of the toxicological studies, which included a rat acute toxicity study, rat 13-week
repeat dose toxicity study, rat teratogenicity study, and genotoxicity/mutagenesis studies,
nor other safety studies, which included three-month and six-month feeding studies in
newborn rhesus monkeys and infants, respectively, showed adverse effects relevant to
safety. Estimated dietary intake (EDI) from the intended use at the mean and 90th
percentile was calculated to be 24.8 and 39.5 mg/kg body weight (bw)/day, respectively.
EDI was below the notifier’s deduced Acceptable Daily Intake (ADI) of 50 mg/kg bw/day,
which was estimated based on No-Observed-Adverse-Effect-Level (NOAEL) of 2500
mg/kg bw/day from a published rat teratogenicity study and the use of 50X safety factor.
2) hOPN and bOPN are substantially similar.
3) Human OPN is present in breastmilk.
4) bOPN, present in cow’s milk, has been safely consumed throughout history.
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FDA’s viewpoints regarding each of the above provided assertions
¾ 1. Absence of adverse effects in toxicological and other safety studies:
The notifier states (in response to FDA’s Question 2):
“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).”
FDA notes:
a. The available evidence indicates that OPN is a bioactive substance with
immunomodulatory and potentially pro-inflammatory properties.
b. In a recent study, IF supplemented with 130 mg (OPN-10)/L (same as the intended
use) was shown to increase some T-cell subpopulations, although the study did not
appear to utilize experimental protocols designed to specifically evaluate
activities/proportions of Th1/Th2 subpopulations (West et al., 2017). These
observations are consistent with the presumption that bOPN in IF has
immunological effects in infants, and do not resolve the question of whether bOPN
supplementation of IF could have persistent effects on immune function by
influencing the developmental trajectory of the immune system. The consequences
of such effects would not necessarily be benign [i.e. susceptibility to proinflammatory diseases (Dietert, 2014)].
c. We also note that hOPN is strongly associated with development of immunemediated and inflammatory diseases (Boggio et al., 2016; Clemente et al., 2016).
This association, though not a clear demonstration of causality, is consistent with
other data and information on OPN’s effects. Furthermore, although clinical
significance of the findings is not known, OPN has previously been identified as an
autoantigen (Fierabracci et al., 1999; Merl et al., 2013).
d. Safety assessment relies on toxicological studies that examine appropriate endpoints
for the substances tested. None of the published safety studies discussed in the
notice extensively evaluated its potential effect on immunotoxicity endpoints
(DeWitt et al., 2012a, b). Thus a NOAEL from a rat teratogenicity study that was
used to derive the notifier’s reported ADI may not accurately reflect OPN-10’s
potential adverse effects on developmental immunotoxicity (DIT). Furthermore, as
stated by the notifier, the use of a safety factor less than 100X can be justified based
on appropriate scientific reasoning; however, without further context, it is not clear
why a 50X safety factor is appropriate when the NOAEL is from a toxicological study
that lacks relevant endpoints. Given the lack of these relevant endpoints in the
studies cited, a safety factor of greater than 100X is not ruled out and may even be
justified.
e. For immunomodulatory substances, it is challenging to determine which study
outcomes are pivotal and appropriate in the evaluation for the safety standard of
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“reasonable certainty of no harm.” Because of the nature of the immune network
and its responses, some potential concerns cannot be addressed using standard
toxicological endpoints within the currently accepted study designs. For example, a
potential adverse effect of an altered immune response and pathology may only
manifest itself later in life, upon which its causal link to bOPN exposure early in life
would be difficult to prove.
FDA’s evaluation of the relevance of the absence of adverse effects in
toxicological and other safety studies: Given currently available data on
bOPN and hOPN, endpoints from existing toxicology studies are not sufficient
to resolve questions about potential adverse consequences of exogenous
bOPN in IF on the developing immune system of infants.

¾ 2. Similarities between human and bovine forms of OPN
The notifier states (in response to FDA’s Question 2):
“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.”
FDA notes:
a. This statement/conclusion infers that similarities at the amino acid sequence level
between bOPN and hOPN indicate that bOPN is also “substantially” bioequivalent to
hOPN and thus safe under the intended conditions of use. The existing literature is
not consistent with the assertion that OPN from the two species are bioequivalent for
the following reasons:
x

As stated by the notifier on pg. 25 of the notice, “[t]he diverse functions of OPN
may be largely dependent on post-translational modification …” According to
Jiang & Lonnerdal, hOPN contains 34 phosphoserines, 2 phosphothreonines, and
5 O-glycosylated threonine, whereas bOPN has 27 phosphoserines, 1
phosphothreonines, and 3 O-glycosylated threonines. Furthermore, glycan
structures between bOPN and hOPN are not the same (Christensen et al., 2012;
Christensen and Sorensen, 2014). Therefore, it is not clear from the literature
that either the specificity and/or the affinity of bOPN and hOPN to their
interacting counterparts (i.e. receptors, such as integrins) are the same.

x

“Hydrolysis of OPN catalyzed by various proteases may have significant impact
on functions of the peptides by changing binding affinities to distinct integrins”
(Jiang and Lonnerdal, 2016). Accordingly, Christensen and Sorensen (2014)
found several differences in cleavage patterns between human and bovine OPN.
For example, whereas cathepsin D and plasmin can cleave hOPN at 7 different
sites, only plasmin (without cathepsin D) cleavage was seen with bOPN. Whereas
bOPN is cleaved mostly after Phe151, no preferential cleavage sites were identified
for hOPN. Christensen and Sorensen conclude that:
o “[t]hese differences can have significant effect on the ability of bOPN to
interact with cells, as single amino acid differences next to the integrin-
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binding motifs in the protein can have significant effects on its interaction
with integrins …”
x

As stated by the notifier, “intrinsically disordered proteins,” such as OPN, “exert
biological functions by means of motifs and posttranslational modifications in the
primary amino acid sequence … and not dependent on any tertiary structure to be
functional …” (pg. 24).

b. Rittling et al. (2014) showed that short peptides derived from digested bOPN (the
test substance appears to be similar or perhaps identical to the subject of GRN
000716) can enter systemic circulation resulting in unanticipated tumor suppressing
activity likely due to regulation of blood vessel size. Furthermore, this activity can be
pinpointed to short peptides derived from “SVAYGLK” sequence region
(corresponding to “SVVYGLR” in hOPN) that interacts with several integrins. Given
that there are two amino acid changes between bOPN and hOPN in this conserved
orthologous sequence region, whether similar short peptides derived from hOPN will
show a corresponding tumor suppressor/regulation of blood vessel size activity is
not known. However, this study indicates the possibility that slight differences in
primary sequence between bOPN and hOPN may result in systemic exposure of
short peptides (produced upon digestion) that may have different and possibly
unexpected or unintended bioactivities. This observation is of particular relevance
for infant populations, given that infants have underdeveloped gastrointestinal
anatomy and physiology compared to adults (Dallas et al., 2012; Lebenthal and Lee,
1985), increasing the potential for systemic exposure to incompletely metabolized
macromolecules via the oral route.
c. Recently, Nielsen et al. (2017) reported that specific peptide fragments from hOPN
were present in both foremilk and hindmilk samples from all four mothers tested, of
which the majority appears to be derived from the C-terminal half of OPN.
Importantly, many of these fragments from hOPN have significant amino acid
differences compared to the corresponding orthologous bOPN fragments (see Fig. 2).
As discussed above [2(a)], these subtle amino acid differences could result in
differential bioactivities between peptide fragments from bOPN and hOPN. Given
OPN-10, as stated by the notifier, consists of approximately 20% full-length and 80%
N-terminal fragment (pg. 9 of the notice), it is not clear whether the proportion of
full-length vs. N-terminal fragment of bOPN reflects similar proportion of specific
OPN peptide fragments found in human milk.
While it is likely that bOPN isolated from cow’s milk and hOPN in human milk share some
common functionalities, there is substantial evidence in the literature that bOPN may have
qualitatively and quantitatively different bioactivities compared to hOPN. In fact,
Christensen and Sorensen (2014) have shown that “cleaved bOPN binds the important
αVß3-integrin more competently than cleaved hOPN from human milk.”
FDA’s evaluation of the relevance of the similarities between human and
bovine forms of OPN: There is ample information in the published literature
to indicate bOPN and hOPN undergo different post-translational and peptidic
processing in vivo. There is further evidence that these differences in post-
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translational processing of OPN likely influence its functionality. Thus, bOPN
and hOPN cannot be assumed to be functionally bioequivalent.

¾ 3. Presence of hOPN in human milk
The notifier states that hOPN is present in human milk. However, the notifier also states in
response to FDA’s Question 4:
“Variation in the OPN content do[es] exist among mothers and among different
geographical populations.”
Furthermore, the notifier provides a statement from their expert (in response to FDA’s
question 5) which states:
“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.”
FDA notes:
a. Neither the published nor the unpublished4 studies discussed in the amendment
have quantitatively distinguished the proportions of the various forms of hOPN in
the human milk samples. Therefore, given the variability in expression as well as in
proteolytic activity in human milk, it is not clear whether the proposed final
concentration of 130 mg/L of OPN accurately reflects the “average” activity of hOPN
in human milk. For example, high OPN levels detected via antibody-based assays
(see below) in some human milk samples may in fact reflect much lower OPN
biological activity due to extensive proteolysis in the sample.
b. The published studies tested breastmilk OPN levels in limited samplings from only
a handful of geographical locations. For example, estimation of the level of hOPN
for the intended use was based on a single study (Schack et al., 2009) of 29 samples
of breastmilk from Denmark, a country considered to have a relatively
homogeneous population (Athanasiadis et al., 2016). As such, the notifier has not
provided an adequate rationale to support the validity of the statistical assumptions
needed to make inference from these studies to the general population outside of
Denmark. Even if the new published studies with Asian mothers (Bruun et al., in
press) are included in the future analyses, a rationale to justify assumptions for
statistical inference would still be needed.
c. Several studies report a wide variability of OPN expression (of which the proportion
of fragmented and full-length forms are unknown) in human milk samples. Given
the identification of several polymorphisms associated with increased OPN
expression in humans (Chiocchetti et al., 2004), it may be argued that differences in
OPN content in human milk samples simply reflect distinct
4

Unpublished data mentioned in the amendment is now published online (Bruun et al., in press).
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polymorphisms/haplotypes of the mother without biological consequence. Higher
levels of hOPN detected in human milk may even conceivably reflect the highest
tolerable and/or safe level. However, published studies also strongly suggest that
it is premature to conclude that high levels of hOPN are not associated with
adverse health outcomes:
• In humans, carriers of haplotypes B and C are associated with higher
ofexpression
OPN as well as higher risk for development of inflammatory immune disease
(Clemente et al., 2016).
• Expression levels of hOPN are correlated with obesity, diabetes, and
inflammation (Kahles et al., 2014).
• Leukocyte levels in breastmilk were found to depend on exposure of the
and/or
infant to pathogens, suggesting that the levels of pro-inflammatory
mother
cytokines such as OPN may reflect the health status of the mother-infant dyad
(Hassiotou et al., 2013).
d. The biological significance of different OPN levels in human milk is thus unknown.
Furthermore, recent unpublished study (now published as Bruun et al., in press)
showed that OPN levels decrease during the lactation period; as suggested by the
authors, different levels of OPN may reflect the functional level appropriate for the
developing infant. The above observation also support the hypothesis that the
specific OPN levels may reflect the patho-physiological state of the mother and/or
infant, or an adaptively appropriate level based on genetic, dietary, and
environmental factors, and not merely due to inconsequential variation. Since it
appears that neither the published nor the unpublished (now published as Bruun et
al., in press) reports on OPN levels in breastmilk samples determined the potential
relationship, if any, between the health-status of the mother/infant dyad and the
levels of OPN, it is difficult to conclude that the appropriate levels of OPN for the
intended use in the general population in the United States and elsewhere can be
inferred from these studies. If the higher OPN levels were observed only in
mothers/infants exposed to particular pathogens, which may only be prevalent in
certain geographical locations, arithmetic mean from those studies may be skewed
towards overestimation. Given that pathogen load/exposure and genetic
polymorphisms are just some of potential confounders expected to influence the
levels of hOPN in breastmilk, the appropriateness of use level based on arithmetic
mean without context is questionable.
e. There are several other sources of variability in hOPN levels. At any specific time
point when the milk samples were collected, the measured level of endogenous
hOPN may only reflect a level that was dictated by specific genetic, dietary, and
environmental factors for an individual mother at that specific time point (Fields et
al., 2016; Lee and Kelleher, 2016; Ruiz et al., 2017; Stam et al., 2013). Furthermore,
how the temporal variation observed within individual mother-infant dyad
accurately reflects temporal variations among populations of mother-infant dyads
or vice versa cannot be inferred without further study. Finally, a biological response
depends not only on the “dose” (i.e., concentration of OPN) but also on the affinity
and the number of receptors/mediators expressed (i.e. integrins), which likely vary
among individual infants. Thus, the aggregate mean concentration provides no
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information about the appropriate exposure in any particular case. Furthermore, if
additional studies indicate that the level and form of hOPN secreted is intimately
tied to the status of the individual mother-infant dyad, determining an appropriate
level for the general population of bOPN for addition to IF becomes even more
challenging. The comment from the notifier’s expert on the large variability of the
degree of fragmentation observed among mothers suggests that there is a need to
quantitatively evaluate the proportion of fragmented and full-length species in
samples of human milk via methods other than ELISA assays, since ELISA assays
(depending on the epitopes of the antibodies used) usually cannot distinguish
between various proteolytic species of OPN. It is not clear from Schack et al. (2009)
what the epitope(s) of the antibodies used was for their “in-house” developed ELISA
assays; thus, whether their assays quantified all OPN species, including various
proteolytic fragments, or only certain species is not clear. As stated above, because
specific immunomodulatory bioactivity is influenced by proteolytic cleavage and
post-translational modifications, it cannot be assumed that this variability is
biologically neutral. There is currently insufficient generally available data to reach
the conclusion that ~130 mg/L of OPN-10 (which consists of ~91 and ~39 mg/L of
N-terminal fragment and full-length species, respectively) accurately reflects the
“average” of levels and/or proportion of N-terminal vs. full-length species found in
human milk samples.
f. On Pg. 85 of the notice, the notifier states that“[b]ovine osteopontin is added to
infant formulas in North and South East Asia and China at levels ranging from 21
to 110 mg/L formula.” FDA’s view is that previous introduction of bOPN to IF in
various parts of the world does not resolve our questions about the current
consensus view among experts qualified by training and experience to assess the
safety of this substance at the intended use level in IF given the existence of a large
inter-individual variations in OPN concentration due to unknown factors (Bruun et
al., in press; Nagatomo et al., 2004; Schack et al., 2009).
FDA’s evaluation regarding the presence of hOPN in human milk: Although
hOPN is present in human milk, there is considerable variation not only in
the levels but also in specificity and proportions of various peptide fragments
(i.e. full-length vs. various shorter peptides) among samples tested. Thus
there is insufficient information in the published literature to conclude that
the use of an arithmetic mean of 29 human milk samples from a single study
(Schack et al., 2009) is an appropriate intended use level for all infants
expected to consume IF.

¾ 4. History of safe consumption of bOPN contained in cow’s milk
The notifier states (in response to FDA’s Question 2):
“… OPN from bovine sources has been consumed for centuries at low levels
when contained in dairy products.”
FDA notes:
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a) The relevance of the above statement to safety evaluation of exogenously added bOPN to
IF at levels that far exceed those normally found in dairy products relies on the
assumption that the intended subpopulation (i.e., infants) have “consumed for
centuries” levels of bOPN that equal or exceed exposure from the notifier’s intended use
of hOPN. According to Schack et al. (2009), the levels of bOPN in cow’s milk and cowderived IF are 18 μg/mL and 5.3-13.0 μg/mL, respectively. However, levels of bOPN
from intended use is ~138 μg/mL. There is no evidence provided in the notice, or in the
subsequent correspondence, that the intended subpopulation (i.e., infants) has been
consistently exposed to bOPN at levels as high as ~138 μg/mL. Thus, occasional and/or
lower exposure of bOPN from cow milk-derived foods and IF, as currently consumed
during 0-6 months of infant growth, would not be expected to provide the same daily
exposure that would result from the intended use (i.e., 39.5 mg/kg bw/day at the 90th
percentile as estimated by the notifier). Recognizing that hOPN exposures in human
milk are currently poorly characterized but appear highly variable, and that intended
bOPN use levels seek to replicate those exposures, significant increases in exposure raise
the potential for new consequences not associated with historical exposure patterns.
FDA’s evaluation of the history of safe consumption of bOPN contained in
cow’s milk: Historical information in the published literature does not
indicate that infants ages 0-6 months have consistently consumed bOPN at
levels comparable to or above the intended use level.

Additional data and observations considered by the FDA
1) hOPN exists in a complex matrix within human milk (D'Alessandro et al., 2010; Munblit
et al., 2017), and its overall activity may be modulated by other bioactive molecules,
including immunoglobulins, maternal leukocytes and cytokines, present in human milk
(Field, 2005). For example, OPN action may be counterbalanced by the modulation of
OPN activity either directly (i.e., proteolytic and post-translational modifications) or
indirectly (i.e. through other cytokines or other binding partners of OPN). It has been
suggested that one of the important functions of human milk is to attenuate or
counterbalance the pro-inflammatory response by newborns against pathogen exposure
(Walker, 2010). Immune homeostasis is an important determinant in autoimmune and
pro-inflammatory disorders (Chevalier et al., 2014; Humrich et al., 2010; Kollmann et
al., 2017; Lenardo, 2003), and an adverse effect of an altered immune response and
pathology may initially show only a subtle imbalance in immune cell subpopulations.
Thus, hOPN in the context of human milk may have altered or attenuated biofunction
when compared to bOPN exogenously added to IF for reasons other than species
specificity. As Mundblit et al. (2017) states:
“In view of the large number of potentially immune-active constituents in breast
milk, investigation of only a limited range of constituents may well produce
conflicting results. There is a lack of studies, attempting to assess [human milk]
as a whole, rather than focusing on single components. In other words, the
“soup” is likely more important than individual ingredients.”
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Thus, there is no a priori reason to assume that ~138 mg/L hOPN present in human
milk has equal immunomodulatory or other bioactivity as ~138 mg/L of bOPN in IF
from the intended use.
2) It is well established that altering the levels of proteins that regulate biological response,
such as hormones, cytokines and growth factors can cause major unintended biological
effects. For example, inflammatory response to foreign pathogens must be kept in check
in order to minimize tissue damage and/or sustained response (Murray and Smale,
2012). One mechanism to achieve this is through a complex repression of genes
involved in inflammation at the levels of signaling, transcription, post-transcription and
translation, and processing. Given that OPN expression and activity is regulated at
multiple levels (Christensen and Sorensen, 2014; Clemente et al., 2016; Lund et al.,
2009), exogenous exposure to bOPN could alter the appropriate balance and
homeostasis of the immune components such as Th1/Th2/Th17 cells or
myeloid/lymphoid cells (Kanayama et al., 2017). Relative to a default scenario of infant
exposure to dynamically expressed hOPN in maternal milk, the risks and consequences
of substantial (new intended use) versus minimal exposure to bOPN (i.e. exposure from
current IF formulation) in the infant population are not necessarily equivalent.
3) The notifier states (in response to FDA’s question 3):
“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’.”
However, as alluded to by Jiang and Lonnerdahl (2016),
“Lactoferrin is a pleiotropic whey protein and is present at an even higher
concentration than OPN in human milk, 1-10g/l … [t]he possibility of a
synergistic effect of lactoferrin and OPN has not yet been explored.” (emphasis
added)
Thus, if lactoferrin (LF) and OPN interactions involve “carrier-like” activities, then the
actual concentrations of LF and OPN would be expected to influence the bioavailability
of OPN. For example, the actual bioavailability of OPN at ~138 mg/L in IF may be
different depending on the amount of LF that is present in IF. Furthermore, if such
synergistic effects between LF and OPN do occur (there is no generally available data
that suggests that they do not), then the ratio of [LF] to [OPN] in the formulation of IF
may impact the immunomodulatory and other bioactive effects of OPN and LF.
4) A recent publication on the safety assessment of food additives in IF proposed a
“decision tree” to guide data requirements (Constable et al., 2017). According to this
guide, standard toxicological datasets may not adequately address safety of OPN
because of the high likelihood that immature immune system is a target organ for its
actions. Regardless of the general acceptance of such decision tree for IF ingredient
safety assessment, we continue to have questions about the likelihood of adverse
unintended consequences resulting from the intended use of OPN which are not
addressed by traditional toxicology tests or epidemiological and anthropometric-based
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clinical studies. Our concerns are based on the gaps in our understanding of (1) the
functional role of OPN in breastmilk, (2) the significance of the inter-individual
variability of the levels of OPN in breastmilk, (3) the uniqueness and developmentally
dynamic nature of the infant immune system, (4) identifying safety endpoints relevant
to assessing long-term effects of altering infants’ immune development, and (5) the
relevance, if any, to safety assessment of a large body of scientific evidence that links
OPN to pro-inflammatory diseases. As stated by Collinge et al. “[t]he difficulty in
[endpoint] selection lies primarily in the gaps and limitations of the knowledge base and
currently available methodologies for assessing [developmental immunotoxicity]”
(Collinge et al., 2012); thus, FDA has not reached any conclusions on what potential
toxicological and safety endpoints may be appropriate to conclude “reasonable certainty
of no harm” for the intended use of bOPN at this time. However, FDA notes that the
burden of proof for providing sufficient evidence that safety is generally recognized lies
with the proponent.

Overall conclusion by the FDA
Our evaluation of the available data and information in the notice and in the scientific
literature identified several questions about the intended use of bOPN described in GRN 716,
given the properties of the substance and the target population. Our questions are based on:
• The vulnerability of the specific population, including the potential to affect the rapidly
maturing immune system and the potential for long-term unintended consequences
•

The lack of a comprehensive understanding of the modes of action of OPN and their
consequences in the infant population

•

The absence of metrics or models for establishing the significance of existing bOPN and
hOPN exposure to the intended bOPN exposure

•

The fundamental lack of clarity about whether or not absence of evidence of toxicity in
standard toxicological tests is sufficient, or even relevant, to ensure reasonable certainty
of no harm in this population given the known biological activities of bOPN; the notifier
has not satisfactorily provided evidence that the “lack of evidence for adverse effects”
sufficiently support “evidence of absence for adverse effects”
• The apparent lack of consideration of these issues in the existing secondary literature
• The absence of an evidentiary basis for the assumption that the presence of low levels of
bOPN in current IF supports the safe use of bOPN at higher levels (138mg/L)

The safety data discussed in the notice did not identify any adverse effects associated with the
intended use of OPN-10 in nonexempt term IF at 138 mg/kg bw/day (final expected
concentration of bOPN) at this time. However, given the available data and information about
the properties of OPN and the infant immune system, we continue to have questions about
whether the existing data is appropriate and sufficient to meet the reasonable certainty of no
harm safety standard. These questions warrant further scientific investigation and robust
public discussion (such as publication in peer-reviewed literature, scientific sessions at
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conferences, etc.) to determine whether scientists with specialized expertise in neonatal
immunology would agree with other relevant food ingredient safety experts that the existing
safety data presented by the notifier is adequate to establish reasonable certainty of no harm.
GRN 000716 does not contain any evidence of the views of this expert community, either
through inclusion of representative community members on the GRAS panel or via secondary
literature.5 Until this evidence becomes available, FDA will continue to have questions about
the safety of the intended use and the basis for general recognition of the safety data
supporting the intended use of OPN-10 presented in GRN 000716.
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Figure 1: “The role of osteopontin in immune cells focusing on the relationship between
inflammation and apoptosis” [figure from (Iida et al., 2017)]
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Figure 2: Peptide fragments from hOPN identified in human milk samples and their
corresponding locations within mammalian orthologous sequences
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Appendix 1
(FDA questions sent to the notifier)

GRN000716 (Bovine whey-derived osteopontin)
- FDA Questions and Comments Date:

October 3, 2017

Notifier:

Arla Foods Ingredients Group PIS (AFI)

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.
Toxicology
2. On page 16, Table 4, the notifier states that the predicted bovine whey-derived
osteopontin (OPN) exposure to infants <1 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.

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.
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
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GRN000716 (Bovine whey-derived osteopontin)
- FDA Questions and Comments 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.
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 10A16 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 wheyderived 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.
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.
7. On page 79, in discussing findings of Lonnerdal et al. (2016), the notifier states:

Page 2 of 5

GRN000716 (Bovine whey-derived osteopontin)
- FDA Questions and Comments “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.
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.”
Please provide a brief explanation of why this information does not impact the
notifier’s safety assessment.
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Hao, C., Cui, Y., Hu, M.U., Zhi, X., Zhang, L., Li, W., Wu, W., Cheng, S., and
Jiang, W.G. (2017). bovine whey-derived osteopontin-a Splicing Variant
Expression in Non-small Cell Lung Cancer and its Effects on the Bone Metastatic
Abilities of Lung Cancer Cells In Vitro. Anticancer Res 37, 2245-2254.
Nagatomo, T., Ohga, S., Takada, H., Nomura, A., Hikino, S., Imura, M., Ohshima,
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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…”
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.
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.
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GRN000716 (Bovine whey-derived osteopontin)
- FDA Questions and Comments 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 formula 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.
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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From: Cathryn Sacra <csacra@easconsultinggroup.com>
Sent: Monday, November 05, 2018 10:39 AM
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Subject: RE: memo from pre-submission meeting on bovine lactoferrin in infant formula
Dear Rachel,
Our client has asked if it is possible to have a meeting to discuss the issues raised in the memo
before November 15th.
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Tuesday, October 23, 2018 8:54 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: memo from pre-submission meeting on bovine lactoferrin in infant formula
Dear Cathryn,
Please see attached our memo of meeting for the bovine lactoferrin pre-submission meeting held on
September 19, 2018. After you and your clients have had a chance to consider the points raised in the
meeting and clarified in this memo, we would strongly suggest scheduling a follow-up meeting with our
team, either in person or over the phone, to discuss the path forward. Please let me know if you have any
questions at this time.
Best regards,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

From:
To:
Subject:
Date:
Attachments:

Cathryn Sacra
Morissette, Rachel
RE: pre-sub meeting memo on bovine lactoferrin
Wednesday, October 10, 2018 5:13:26 PM
image007.png
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Rachel,
Thank you for the update. In the meantime, we have put together a Memorandum of Meeting with
our understanding of the issues that were raised in the meeting, which I have attached. Please let
me know if you or the team have any comments or questions.
Best regards,
Cathryn
Cathryn W. Sacra

Director of Labeling and Cosmetic Services
EAS Consulting Group, LLC
1700 Diagonal Road
Suite 750
Alexandria VA, 22314
877-327-9808 (toll free) +1 571-447-5500 (main) +1 571-447-5505 (direct) 703-548-3270 (fax)
csacra@easconsultinggroup.com
www.easconsultinggroup.com

From: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>
Sent: Thursday, October 04, 2018 9:15 AM
To: Cathryn Sacra <csacra@easconsultinggroup.com>
Subject: pre-sub meeting memo on bovine lactoferrin
Hi Cathryn,
I just wanted to let you know that I haven’t forgotten about sending you the meeting memo. We’re waiting
on a staff member to weigh in on the memo before I can finalize and send it to you. Hopefully within the
next week or so I should have it to you.
Best,

Rachel
------------------------------------------------------------Rachel Morissette, Ph.D.
Consumer Safety Officer
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
rachel.morissette@fda.hhs.gov

DBGNR Meeting Requests

Requestor:

Information for Logging into FARM/Appian

Cathryn Sacra, EAS Consulting Group

Contact Information:
Date of Request:
Subject:

571-447-5505
csacra@easconsultinggroup.com

August 13, 2018 (meeting to be held September 19, 2018)

GRAS notice for bovine lactoferrin in infant formula

Date Request Received by DBGNR:
Date Prepared by DBGNR:
Prepared by:

August 13, 2018

August 20, 2018

Rachel Morissette

If agent, name of company or individual this is on behalf of:

______________________________________________________________________________________________________________________________

Memorandum of Meeting
Type

Teleconference

Dates &
Times

November 9, 2017, 11:00 a.m. – 12:00 p.m.

Location

FDA, Center for Food Safety and Applied Nutrition, Office of Food Additive
Safety, 4300 River Road, College Park, MD 20740

November 20, 2017, 11:00 a.m. – 11:30 a.m.

Subject: GRN 000716 (Bovine whey-derived osteopontin (bOPN)) for use as a source of
protein in milk-based, non-exempt infant formulas for term infants and in powdered beverages
at levels up to 138 mg/L as consumed.
Summary: This memorandum summarizes the discussion points of OFAS’ teleconference
meetings with Burdock Group Consultants (agent) on November 9, 2017 and with Burdock
Group Consultants and Arla Foods Ingredients Group PIS (AFI, notifier) on November 20,
2017 regarding GRN000716. OFAS has outstanding regarding the evidence for general
recognition that bOPN is safe for use in infant formulas. The overarching question is whether
the data provided by AFI are adequate to demonstrate general recognition of safety (reasonable
certainty of no harm) by scientists with the appropriate expertise to evaluate the significance of
bOPN activity at the intended consumption level by infants. OFAS considers this question to be
important given the rapid development of the infant immune system, the poorly characterized
modes of action for bOPN, the potential involvement of human OPN (hOPN) in infant immune
maturation, lack of clarity regarding substantial equivalence of biological activities between
bOPN and hOPN, and the large variation of the levels of hOPN in human milk.
On October 3, 2017, OFAS sent questions to AFI (see FDA Questions and Comments). On
October 20, OFAS received AFI’s responses. The amendment included information on the
intended use level and resulting exposure to bOPN in infants. The amendment also included
information on the bioequivalence of hOPN and bOPN. After reviewing AFI’s responses, OFAS
continues to question the general recognition of the safety of the intended use of bOPN in
infant formulas.
On November 9, 2017 OFAS held a teleconference meeting with AFI’s agents, Drs. Burdock and
Matulka, to discuss the review team’s outstanding questions regarding the GRAS status of the
intended use of bOPN.

Participants: November 9, 2017 Meeting
Notifier: Arla Foods Ingredients Group PIS (AFI)’| Agent: Burdock Group Consultants (phone)
George A. Burdock, Ph.D.
Ray A. Matulka, Ph.D.

Owner, Burdock Group Consultants
Director of Toxicology, Burdock Group Consultants

FDA/CFSAN/ OFAS/DBGNR (HFS-255)
Nadine Bewry, Ph.D., MPH
Jeremiah Fasano, Ph.D.
Romina Shah, Ph.D.
Michael DiNovi, Ph.D. (phone)
Kotaro Kaneko, Ph.D.
Ronald Chanderbhan, Ph.D.

Consumer Safety Officer (CSO)
Acting Supervisory CSO
Chemist
Supervisory Chemist
Toxicologist
Supervisory Toxicologist

FDA/CFSAN/ ONFL/ IFMS (HFS-850) (phone)
Linda Tonucci, Ph.D.
Suzanne Wolcoff, PhD.
Carrie Assar, Ph.D.

CSO
Senior Dietitian-Nutritionist
Lead Nutritionist

OFAS discussed three main lines of evidence contained in the notice and in the notifier’s
response to one of OFAS’ questions, including the absence of evidence of toxicity in
toxicological and clinical studies, the similarity of bOPN and hOPN, and existing infant
exposure to both bOPN and hOPN.
OFAS noted that:
o OPN has multiple modes of action, including immunomodulatory and pro-inflammatory
effects. None of the published safety studies discussed in GRN 000716 evaluated
potential adverse effects of bOPN at the intended use level related to these modes of
action.
o The available evidence indicates that hOPN and bOPN are not substantially
bioequivalent in humans from a physiological perspective.
o The intended use level of bOPN in infant formula is higher than the basal level found in
milk or milk-based formula.
 Based on the literature, the levels of bOPN in cow’s milk and cow’s milk-derived infant
formulas are 18 μg/ml and 5.3-13.0 μg/ml, respectively. However, levels of bOPN from
intended use is ~138 μg/ml.
 There is no evidence provided in GRN 000716 or in the October 20, 2017 amendment
to GRN 000716 that infants have been safely exposed to higher levels of bOPN from the
intended use.
OFAS considers it important that AFI provide evidence that the existing data and information
are adequate to demonstrate general recognition of safety (reasonable certainty of no harm) by
scientists with the appropriate expertise to evaluate the significance of bOPN activity at the
intended use level in infants. OFAS further noted that AFI’s GRAS Panel appears to lack

expertise in neonatal immunology, which is relevant to the intended population and the known
modes of action of bOPN. OFAS explained that the importance of including such expertise
would be to develop insight into the views of scientists in this area about the significance of the
intended use of bOPN, including some basis for concluding that these views are broadly
shared. OFAS informed AFI that simply adding a neonatal immunologist to their current GRAS
panel would not be sufficient to provide evidence of general recognition. The introduction of an
additional individual without reanalysis and interpretation of existing data or reference to
current thinking in their field would not be sufficient to resolve our questions about general
recognition. Furthermore, OFAS noted that other regulatory authorities, including EFSA,
JECFA, FSANZ, and Health Canada, have not approved the use of bOPN in infant formula,
indicating a lack of general recognition of bOPN’s safety in infant formulas. Given these
outstanding questions regarding general recognition, OFAS advised AFI to request that OFAS
cease to evaluate GRN 000716.
On November 15, 2017, Dr. Matulka requested a second teleconference meeting with OFAS
because AFI stated that they would like to address OFAS’ questions regarding the notice rather
than request that OFAS cease to evaluate the notice. The purpose of the meeting was: (1) to
share the steps that AFI will take to address our questions, and (2) to gain clarification on some
of the discussion points from the November 9, 2017 teleconference meeting.
On November 20, 2017, OFAS held a second teleconference meeting with AFI and AFI’s agents.
Participants: November 20, 2017 Meeting
Notifier: Arla Foods Ingredients Group PIS (AFI)’| Agent: Burdock Group Consultants (Phone)
George A. Burdock, Ph.D.
Ray A. Matulka, Ph.D.
Carrie Kennedy, PMP, RAC
Kal Ramanujam, Ph.D.
Anders Steen Jorgensen
Anne Staudt Kvistgaard

Owner, Burdock Group Consultants
Director of Toxicology, Burdock Group Consultants
Project Leader, Burdock Group Consultants
Senior Scientific Advisor, Arla Foods
Head, Business Unit Pediatrics, Arla Foods
Senior Manager, Documentation Pediatrics, Arla Foods

FDA/CFSAN/ OFAS/DBGNR (HFS-255)
Nadine Bewry, Ph.D., MPH
Shayla West-Barnette, Ph.D.
Jeremiah Fasano, Ph.D.
Rachel Morissette, Ph.D.
Kotaro Kaneko, Ph.D. (phone)
Supratim Choudhuri, Ph.D.

Consumer Safety Officer (CSO)
Supervisory CSO
Acting Supervisory CSO
CSO
Toxicologist
Acting Supervisory Toxicologist

FDA/CFSAN/ ONFL/ IFMS (HFS-850) (Phone)
Carrie Assar, Ph.D.
Andrea Lotze, M.D.

Lead Nutritionist
Medical Officer

OFAS’ discussion points included some of those already covered during the November 9, 2017
teleconference meeting, as well as the following discussion points:

o OFAS considers that it would not be possible for AFI to address the unresolved
questions regarding general recognition of the safety of the intended use of bOPN in
the short term simply by locating or conducting additional studies.
o OFAS emphasized the office’s view that the unresolved questions rest on the issue of
whether scientists trained to evaluate immune function and development in infants
would accept the existing evidence as adequate to show reasonable certainty of no
harm.
o OFAS noted that there are several potential strategies to develop evidence for general
recognition of the safety of the intended use of bOPN, which would involve recruiting
additional expertise and re-engaging with OFAS on the issues we identified.
o OFAS noted that any future consideration of the GRAS status of AFI’s intended use
of bOPN by the office would include consulting FDA staff with appropriate training
and expertise relevant to neonatal immune development.
In conclusion, OFAS still has outstanding questions regarding the evidence for general
recognition that bOPN is safe for use in infant formulas. OFAS recommends that AFI request
that we cease to evaluate GRN 000716.
Attachment:
GRN 716 2017-10-03 Email_FDA Questions and Comments
Digitally signed by Nadine N. Bewry -S
DN: c=US, o=U.S. Government, ou=HHS,
ou=FDA, ou=People,
0.9.2342.19200300.100.1.1=0014360008,
cn=Nadine N. Bewry -S
Date: 2017.12.20 14:54:05 -05'00'
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Bewry -S
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Memorandum of Meeting
Type

Teleconference

Dates &
Times

November 9, 2017, 11:00 a.m. – 12:00 p.m.

Location

FDA, Center for Food Safety and Applied Nutrition, Office of Food Additive
Safety, 4300 River Road, College Park, MD 20740

November 20, 2017, 11:00 a.m. – 11:30 a.m.

Subject: GRN 000716 (Bovine whey-derived osteopontin (bOPN)) for use as a source of
protein in milk-based, non-exempt infant formulas for term infants and in powdered beverages
at levels up to 138 mg/L as consumed.
Summary: This memorandum summarizes the discussion points of OFAS’ teleconference
meetings with Burdock Group Consultants (agent) on November 9, 2017 and with Burdock
Group Consultants and Arla Foods Ingredients Group PIS (AFI, notifier) on November 20,
2017 regarding GRN000716. OFAS has outstanding regarding the evidence for general
recognition that bOPN is safe for use in infant formulas. The overarching question is whether
the data provided by AFI are adequate to demonstrate general recognition of safety (reasonable
certainty of no harm) by scientists with the appropriate expertise to evaluate the significance of
bOPN activity at the intended consumption level by infants. OFAS considers this question to be
important given the rapid development of the infant immune system, the poorly characterized
modes of action for bOPN, the potential involvement of human OPN (hOPN) in infant immune
maturation, lack of clarity regarding substantial equivalence of biological activities between
bOPN and hOPN, and the large variation of the levels of hOPN in human milk.
On October 3, 2017, OFAS sent questions to AFI (see FDA Questions and Comments). On
October 20, OFAS received AFI’s responses. The amendment included information on the
intended use level and resulting exposure to bOPN in infants. The amendment also included
information on the bioequivalence of hOPN and bOPN. After reviewing AFI’s responses, OFAS
continues to question the general recognition of the safety of the intended use of bOPN in
infant formulas.
On November 9, 2017 OFAS held a teleconference meeting with AFI’s agents, Drs. Burdock and
Matulka, to discuss the review team’s outstanding questions regarding the GRAS status of the
intended use of bOPN.

Participants: November 9, 2017 Meeting
Notifier: Arla Foods Ingredients Group PIS (AFI)’| Agent: Burdock Group Consultants (phone)
George A. Burdock, Ph.D.
Ray A. Matulka, Ph.D.

Owner, Burdock Group Consultants
Director of Toxicology, Burdock Group Consultants

FDA/CFSAN/ OFAS/DBGNR (HFS-255)
Nadine Bewry, Ph.D., MPH
Jeremiah Fasano, Ph.D.
Romina Shah, Ph.D.
Michael DiNovi, Ph.D. (phone)
Kotaro Kaneko, Ph.D.
Ronald Chanderbhan, Ph.D.

Consumer Safety Officer (CSO)
Acting Supervisory CSO
Chemist
Supervisory Chemist
Toxicologist
Supervisory Toxicologist

FDA/CFSAN/ ONFL/ IFMS (HFS-850) (phone)
Linda Tonucci, Ph.D.
Suzanne Wolcoff, PhD.
Carrie Assar, Ph.D.

CSO
Senior Dietitian-Nutritionist
Lead Nutritionist

OFAS discussed three main lines of evidence contained in the notice and in the notifier’s
response to one of OFAS’ questions, including the absence of evidence of toxicity in
toxicological and clinical studies, the similarity of bOPN and hOPN, and existing infant
exposure to both bOPN and hOPN.
OFAS noted that:
o OPN has multiple modes of action, including immunomodulatory and pro-inflammatory
effects. None of the published safety studies discussed in GRN 000716 evaluated
potential adverse effects of bOPN at the intended use level related to these modes of
action.
o The available evidence indicates that hOPN and bOPN are not substantially
bioequivalent in humans from a physiological perspective.
o The intended use level of bOPN in infant formula is higher than the basal level found in
milk or milk-based formula.


Based on the literature, the levels of bOPN in cow’s milk and cow’s milk-derived
infant formulas are 18 μg/ml and 5.3-13.0 μg/ml, respectively. However, levels of
bOPN from intended use is ~138 μg/ml.



There is no evidence provided in GRN 000716 or in the October 20, 2017
amendment to GRN 000716 that infants have historically been safely exposed to
bOPN containing dairy products at levels as high as the intended use level.

OFAS considers it important that AFI provide evidence that the existing data and information
are adequate to demonstrate general recognition of safety (reasonable certainty of no harm) by
scientists with the appropriate expertise to evaluate the significance of bOPN activity at the
intended use level in infants. OFAS further noted that AFI’s GRAS Panel appears to lack

expertise in neonatal immunology, which is relevant to the intended population and the known
modes of action of bOPN. OFAS explained that the importance of including such expertise
would be to develop insight into the views of scientists in this area about the significance of the
intended use of bOPN, including some basis for concluding that these views are broadly
shared. OFAS informed AFI that simply adding a neonatal immunologist to their current GRAS
panel would not be sufficient to provide evidence of general recognition. The introduction of an
additional individual without reanalysis and interpretation of existing data or reference to
current thinking in their field would not be sufficient to resolve our questions about general
recognition. Furthermore, OFAS noted that other regulatory authorities, including EFSA,
JECFA, FSANZ, and Health Canada, have not approved the use of bOPN in infant formula,
indicating a lack of general recognition of bOPN’s safety in infant formulas. Given these
outstanding questions regarding general recognition, OFAS advised AFI to request that OFAS
cease to evaluate GRN 000716.
On November 15, 2017, Dr. Matulka requested a second teleconference meeting with OFAS
because AFI stated that they would like to address OFAS’ questions regarding the notice rather
than request that OFAS cease to evaluate the notice. The purpose of the meeting was: (1) to
share the steps that AFI will take to address our questions, and (2) to gain clarification on some
of the discussion points from the November 9, 2017 teleconference meeting.
On November 20, 2017, OFAS held a second teleconference meeting with AFI and AFI’s agents.
Participants: November 20, 2017 Meeting
Notifier: Arla Foods Ingredients Group PIS (AFI)’| Agent: Burdock Group Consultants (Phone)
George A. Burdock, Ph.D.
Ray A. Matulka, Ph.D.
Carrie Kennedy, PMP, RAC
Kal Ramanujam, Ph.D.
Anders Steen Jorgensen
Anne Staudt Kvistgaard

Owner, Burdock Group Consultants
Director of Toxicology, Burdock Group Consultants
Project Leader, Burdock Group Consultants
Senior Scientific Advisor, Arla Foods
Head, Business Unit Pediatrics, Arla Foods
Senior Manager, Documentation Pediatrics, Arla Foods

FDA/CFSAN/ OFAS/DBGNR (HFS-255)
Nadine Bewry, Ph.D., MPH
Shayla West-Barnette, Ph.D.
Jeremiah Fasano, Ph.D.
Rachel Morissette, Ph.D.
Kotaro Kaneko, Ph.D. (phone)
Supratim Choudhuri, Ph.D.

Consumer Safety Officer (CSO)
Supervisory CSO
Acting Supervisory CSO
CSO
Toxicologist
Acting Supervisory Toxicologist

FDA/CFSAN/ ONFL/ IFMS (HFS-850) (Phone)
Carrie Assar, Ph.D.
Andrea Lotze, M.D.

Lead Nutritionist
Medical Officer

OFAS’ discussion points included some of those already covered during the November 9, 2017
teleconference meeting, as well as the following discussion points:

o OFAS considers that it would not be possible for AFI to address the unresolved
questions regarding general recognition of the safety of the intended use of bOPN in
the short term simply by locating or conducting additional studies.
o OFAS emphasized the office’s view that the unresolved questions rest on the issue of
whether scientists trained to evaluate immune function and development in infants
would accept the existing evidence as adequate to show reasonable certainty of no
harm.
o OFAS noted that there are several potential strategies to develop evidence for general
recognition of the safety of the intended use of bOPN, which would involve recruiting
additional expertise and re-engaging with OFAS on the issues we identified.
o OFAS noted that any future consideration of the GRAS status of AFI’s intended use
of bOPN by the office would include consulting FDA staff with appropriate training
and expertise relevant to neonatal immune development.
In conclusion, OFAS still has outstanding questions regarding the evidence for general
recognition that bOPN is safe for use in infant formulas. OFAS recommends that AFI request
that we cease to evaluate GRN 000716.
Attachment:
GRN 716 2017-10-03 Email_FDA Questions and Comments
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Ray A. Matulka, Ph.D.
Director of Toxicology
Burdock Group Consultants
859 Outer Road
Orlando, FL 32814
Re: GRAS Notice No. GRN 000716
Dear Dr. Matulka:
Enclosed is a revised copy of the response letter for GRN 000716. The original letter for
this GRAS notice was signed on January 30, 2018. In an electronic mail message dated
January 30, 2018, you informed us that Arla Foods Ingredients Group PIS (AFI)
requested that FDA cease to evaluate GRN 000716 on December 13, 2017, not December
13, 2016.
In response to your electronic mail message, we have revised the response letter to
reflect the correct date of the cease-to-evaluate request. We regret any inconvenience
that our error may have caused. If you have any questions, please contact me by
electronic mail at Nadine.Bewry@fda.hhs.gov or by telephone at 240-402-1007.
Sincerely,

Nadine N.
Bewry -S

Digitally signed by Nadine N. Bewry -S
DN: c=US, o=U.S. Government, ou=HHS,
ou=FDA, ou=People,
0.9.2342.19200300.100.1.1=0014360008
, cn=Nadine N. Bewry -S
Date: 2018.02.01 16:54:30 -05'00'

Nadine Bewry, Ph.D., MPH
Division of Biotechnology
and GRAS Notice Review
Center for Food Safety
and Applied Nutrition

August 3, 2017
Ray A. Matulka, Ph.D.
Director of Toxicology
Burdock Group
859 Outer Road
Orlando, FL 32814
Re: GRAS Notice No. GRN 000716
Dear Dr. Matulka:
The Food and Drug Administration (FDA, we) received Arla Foods Ingredients Group
PIS (AFI)’s GRAS notice dated July 6, 2017. We received this notice on July 10, 2017,
filed it as of the date of this letter, and designated it as GRN 000716.
The subject of the notice is bovine whey-derived osteopontin for use as a source of
protein in milk-based term non-exempt infant formulas and in powdered beverages at
levels up to 138 mg/L as consumed. The notice informs us of AFI’s view that this use of
bovine-whey-derived osteopontin is GRAS through scientific procedures.
In accordance with 21 CFR 170.275(b)(1), the information in this notice described in 21
CFR 170.225(c)(2) through (c)(5) will be accessible to the public at
www.fda.gov/grasnoticeinventory. If AFI has any questions about the notice, contact me
at 240-402-1007 or by electronic mail at Nadine.Bewry@fda.hhs.gov.
Sincerely,

Nadine N.
Bewry -S
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Nadine Bewry, Ph.D., MPH
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and GRAS Notice Review
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MEMORANDUM OF MEETING (COR2018-6011)

Date:

November 29, 2018

Time:

2:00 p.m. – 3:00 p.m. EST

Location:

FDA, Center for Food Safety and Applied Nutrition, Office of Food Additive
Safety, 5001 Campus Drive, College Park, MD 20740

Participants:
Visitors:
Cathryn Sacra
Angela Walter
Noreen Hobayan (by phone)
Brent Peterson (by phone)
Marian Kruzel, Ph.D.
Robert Martin, Ph.D.
Robin Guy

EAS Consulting Group, LLC
Glanbia Nutritionals
Glanbia Nutritionals
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Subject: Pre-submission meeting for the intended use of bovine lactoferrin in infant and toddler
formulas
In an electronic mail message dated November 5, 2018, Cathryn Sacra requested a meeting with
OFAS/DBGNR to discuss issues that were raised during a meeting held on September 19, 2018.
The subject of the previous meeting and the newly requested meeting was the intended use of
bovine lactoferrin (bLf) in infant and toddler formulas, with a specific focus on the intended use
in infant formulas.

The meeting started with OFAS/DBGNR noting that Ms. Sacra provided a memorandum dated
October 10, 2018, summarizing the visitors’ perspective of the September 19, 2018 meeting.
OFAS/DBGNR noted that statements in that memorandum differed from those summarized in
OFAS/DBGNR’s memorandum dated October 23, 2018. OFAS/DBGNR offered to clarify their
perspective to assist the visitors in planning next steps.
The visitors summarized their conclusion that their intended use of bovine lactoferrin in infant
formulas is GRAS. They discussed their expertise with respect to the safety of lactoferrin. They
discussed publicly available literature they consider support the safety of bLF consumption by
infants, including studies conducted using in vitro models and in infants. The visitors provided
an overview of bLF’s iron-binding, antimicrobial, and immunoregulatory functions; the
occurrence of lactoferrin in human milk, and the bioequivalence of bovine and human
lactoferrins. The visitors discussed the bioavailability of bLF, stating that after consumption, bLF
does not cross the gut barrier or enter the bloodstream.
In response to the visitors’ discussion of bLF’s antimicrobial properties, we stated that beneficial
properties resulting from a substance’s consumption are not evaluated under the GRAS
Notification Program. We stated that only data related to the safety of a substance’s consumption
are evaluated under our program.
OFAS/DBGNR summarized our questions regarding limitations of the evidence of safety and the
evidence of general recognition of safety supporting the visitors’ GRAS conclusion.
OFAS/DBGNR noted that previous GRAS conclusions for bLF in infant formula submitted to
FDA through our GRAS Notification Program focused on relatively low use levels that were
both broadly comparable to existing use levels in bovine milk-based infant formulas and
significantly lower than levels of human lactoferrin (hLF) found in human milk. This fact pattern
was a significant factor in our responses at the time. OFAS/DBGNR also noted that:
•
•
•
•
•

lactoferrin exhibits complex functionality with respect to immune function,
human lactoferrin and bLF are structurally related but not identical in properties or
functionality,
lactoferrin appears capable of exerting substantive effects via the oral route,
the infant immune system is rapidly developing and sensitive to perturbation, and
the studies presented in support of the notice do not incorporate endpoints relevant to the
functionality of bLF.

OFAS/DBGNR stated that we acknowledge the absence of specific adverse effects (blood
chemistry changes, body weight changes, tissue pathologies, etc.) following consumption of bLF
in the publicly available literature. However, we have questions about whether there continues to
be consensus among qualified experts that the kind of studies and endpoints presented by
Glanbia, in light of currently available information on the functionality of lactoferrin, are still

accepted as appropriate and sufficient to establish the safety of the intended use level of bLF in
infant formula. Specifically, our questions 1 are:
•

•

•

•

What is Glanbia’s basis for concluding that there is consensus, among scientists qualified
by training and experience to assess the properties and activities of bLF in the context of
the infant immune system, that no adverse effects will result from the use of bLF in the
general infant population at the intended use level in infant formula?
If the conclusion is based on the view that there are no relevant exposure-related
qualitative or quantitative differences in bLF effects in infants between Glanbia’s current
intended use level and use levels previously considered by FDA in GRAS notices, what
is the basis for this view?
If the conclusion is based on the view that none of the physiological effects generated by
the properties and activities of bLF at the intended use level in this population are
relevant factors in a safety assessment, what is the basis for this view?
If the conclusion is based on the view that bLF and hLF are equivalent in their effects on
infant physiology, what is the basis for that view?

OFAS/DBGNR provided the following recommendations 2 for how the visitors can address our
questions:
1) Determine and explicitly discuss Glanbia’s basis for concluding that currently available
information about the properties and activities of bLF at the intended use level in this
population is consistent with a conclusion of safety. This basis could involve one or more
of the rationales identified above, supported by publicly available data and information.
2) Determine and explicitly discuss Glanbia’s basis for concluding that there is a consensus
at this time among experts qualified to assess the safety of the intended use in infant
formula that the data and information relied upon by Glanbia is appropriate and
sufficient, Given the properties of bLF and the population, expertise in both immunology
and pediatric development would be essential considerations. This basis could involve
published secondary literature, statements from appropriate experts with views
representative of the consensus in their fields, or the conclusions of a GRAS panel 3 that
incorporated the appropriate expertise.

1

Subsequent to our meeting, we identified an additional issue. Given that: a) bLF differs with hLF in iron saturation;
b) infants’ needs for exogenous iron differ developmentally, as well as individually; c) there appears to be debate
about iron homeostasis in infants younger than 9 months, what is the basis for concluding that bLF exposure
resulting from the intended use would not be a safety concern?
2
We also recommend that Glanbia determine and explicitly discuss their basis for concluding that increased use
levels of bLF will not adversely affect iron homeostasis in infants, given the currently available information in the
literature.
3
Although not currently operative, FDA’s draft guidance on best practices for convening a GRAS panel is a useful
illustration of the potential considerations involved in designing a GRAS panel capable of providing robust evidence
of consensus.

OFAS/DBGNR clarified that we are not recommending that the visitors conduct or request new
safety studies; we are recommending that the visitors develop a narrative that explicitly
addresses our questions by placing the publicly available literature in the appropriate context.
OFAS/DBGNR concluded the meeting by agreeing to share this memorandum 4 to clarify our
questions.

signed by Shayla
Shayla West- Digitally
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Shayla West-Barnette, Ph.D.

ATTACHMENTS:
1. List of attendees provided by Cathryn Sacra in an email dated November 26, 208.
2. Hard copy material provided by the visitors during the meeting on November 29, 2018.
3. Illustrative list of references
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In our view, recent literature suggests that discussion among the relevant scientific communities is beginning to
shift from a focus on benefits alone to a broader consideration of the modes of action of LF and potential
consequences for large-scale infant consumption of bLF at levels closer to those found in human milk. We have
included an illustrative list of references that have informed our thinking on this topic. It is not intended to be
comprehensive.
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the lamina propria that together comprise the mucosal-associated lymphoid tissue
(MALT). Within the MALT, unique populations of dendritic cells (DCs) interact with dietary
antigens, and determine the fate of the resulting adaptive response, i.e. immunity versus
tolerance. In this context, immune tolerance is defined as the antigen-specific
suppression of cellular or humoral immune responses. When the initial antigen

exposure is mediated through the GI tract, a robust T cell-mediated suppression
develops called oral tolerance.

Infants fed cow's milk will develop tolerance to some "foreign proteins", for
example, alpha casein, beta lactoglobulin and bovine serum albumin. Because blf
is not 100% compatible/identical with human LF, it will be recognized as "foreign"
as well. Consequently, infants will develop a tolerance to such proteins. This is in
accordance with a well-established phenomenon of oral tolerance acquired by
immunologically immature mammals (Strobels, NYAS, February 1996, 88-102). The
mechanism of natural development of oral tolerance involves a shift from Th2 to
Th1 type immune response accompanied with augmentation of T regulatory cell
activity (Savilahti, Ped Aller lmmunol, 2013, 24, 114-121).

Human tolerance and safety of blf has been established in a large number of intervention
studies in infants (pre-term and VLBW, term) and young children. The studies consistently
report that the addition of blf to formula or as a supplement was well tolerated, or that no
adverse treatment-related effects were observed. Furthermore, the range of blf safely
consumed and tolerated in these studies is higher than the maximum predicted EDl's of
blf subject to this notification (mean 1023 mg/day, or 179 mg/kg BW/day, 90th percentile
1484 mg/day or 269 mg/kg/BW /day) in term infants aged O - 6 months) in term infants
aged O - 6 months.
A significant body of evidence supports the safety and beneficial effects of bovine milk
derived lactoferrin (blf) supplementation of infant formula. Hundreds of infants have been
studied and no adverse effects have been reported on blf fortified formula in their diet. In
particular the multi-center, double-blind, paralleled-designed, gender stratified study of
480 infants confirmed no adverse effects for infant consuming up to 1 gram of blf as
supplement to their diet over 1 year (Johnston et al. BMC Pediatrics {2015) 15:173). This
study demonstrated routine infant formulas with blf, a blend of POX and GOS, and
adjusted ARA were safe, well-tolerated, and associated with normal growth when fed to
healthy term infants through 365 days of age.
Based on the results from the animal studies, it was concluded that blf is well tolerated
with no significant adverse effects at the concentrations tested (Nishimura, as cited in
GRN 465; Yamauchi et al., J Toxicol Sci 2000,25:63-66 ). The No Observed Adverse
Effect Level (NOAEL) was determined to be at least 2,000 mg/kg/day in both the rat 4and 13-week studies. Chronic oral toxicity studies (40- and 65-weeks) also supported the
safe consumption of bLF. Bovine milk-derived lactoferrin is also non-genotoxic in an
Ames assay (Yamauchi et al., J Toxicol Sci 2000,25:63-66).
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