GRAS Notice (GRN) No. 1093 with Amendments
https://www.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory













































































































































Kaiping Deng

Staff Fellow/Regulatory Review Scientist
Regulatory Review Branch

Division of Food Ingredients

Office of Food Additive Safety

U.S. Food and Drug Administration

Tel: 708-924-0622
kaiping.deng@fda.hhs.gov

April 4, 2023

Re: Responses to FDA’s GRN 1093 Questions

Dear Dr. Deng,

Please find responses to FDA’s questions concerning L. rhamnosus 3201 (GRN 1093)
below. FDA’s questions are in BLACK, while the notifier responses are in BLUE:

1. Please provide a statement that all processing aids used in the manufacture of L.
rhamnosus IDCC 3201 are used in accordance with applicable U.S. regulations,
were concluded to be GRAS for their respective uses or are subjects of effective
food contact notifications.

e Response: Subpart 2.3.2 (Raw Materials, page 10 of 47) of GRN 1093 is
amended to include the following statement: All processing aids used in the
manufacture of L. rhamnosus IDCC 3201 are used in accordance with applicable
US regulations, were concluded to be GRAS for their respective uses, or are
subjects of effective food contact notifications.

2. In Table 2 (page 13), you provided the results from the analyses of three non-
consecutive batches of L. rhamnosus IDCC 3201 including the results for heavy
metals. We note that the batch analyses show that the results for lead, cadmium,
mercury, and arsenic are all consistently and significantly lower than the
corresponding specification limits.

a. We recommend that you lower the specification limits for the heavy metals
to reflect the results of the batch analyses and to be as low as possible.
Response: The notifier has lowered their specification limits for
lead and arsenic to better reflect the results of the batch analyses
and can be seen in the table below.

Heavy Metals

New Specifications Previous Specifications

Lead < 0.5 mg/kg < 1.0 mg/kg

Cadmium | <0.3 mg/kg <0.3 mg/kg



mailto:kaiping.deng@fda.hhs.gov

b.

Heavy Metals
Mercury <0.1 mg/kg <0.1 mg/kg
Arsenic < 0.3 mg/kg < 0.5 mg/kg

In addition, please confirm that the analytical results for heavy metals expressed as
“0.00 mg/kg” represent the levels below the corresponding limits of the detection
(LOD) listed in the footnotes to Table 2.
Response: The notifier confirms that the analytical results for heavy
metals expressed as “0.00 mg/kg” represent levels below the
corresponding limits of detection (LOD) listed in the footnotes to
Table 2. Table 2 has been amended to reflect this update and is shown
in the table below:

Lot No./Month of Manufacture
Tested Tyt Lot# IDK0201 Lot# Lot# IDK1001
Parameters | SPeCification | ““o50019 | IDK0501 |  10/2019
05/2019

Heavy Metals

Lead® <1.0 mg/kg 0.01 mg/kg 0.02 mg/kg | 0.02 mg/kg
Cadmium® < 0.3 mg/kg <LOD <LOD <LOD
Mercury® <0.1 mg/kg <LOD 0.01 mg/kg | <LOD
Arsenic? < 0.5 mg/kg <LOD <LOD <LOD

Abbreviations: CFU, colony forming units; LOD, limit of detection.
2 Limit of Detection = 0.4 pg/kg
b Limit of Detection = 0.6 ng/kg
¢ Limit of Detection = 1.7 pg/kg
4 Limit of Detection = 0.7 ng/kg

3. In Part 3, you provided a list of broad food categories in which L. rhamnosus IDCC
3201 is intended to be used as an ingredient. Please specify a serving size for each
food category (or food subcategory if needed) and provide the reference that was
used as the basis for determining the serving size. In addition, please confirm that
the maximum use level of the ingredient is up to 1.02 x 10! CFU/serving
regardless of the food category and that the intended food uses exclude alcoholic
beverages.

Response, part a: As stated in the GRN notice 1093 Part 3 on page 19 of 47,
L. rhamnosus IDCC 3201 is intended to be used as an ingredient added to
foods where standards of identity do not preclude such use. It is not intended
to be added to infant formula or any products that would require additional
regulatory review by USDA. While not stated in the original notice, we now
amend Part 3 of the notice to state that L. rhamnosus IDCC 3201 is also NOT
intended to be used in alcoholic beverages.

Response, part b: The food categories listed in Part 3 of the GRN are merely
examples of the types of food categories to which the ingredient could be
added but are not intended to be all inclusive. We confirm that the maximum
use level of the ingredient is 1.02 x 10! CFU per serving (which includes



overage) regardless of the food category. Please let us know if any additional
detail is required, as we will be happy to quickly provide it.

4. 1In Part 3, you provided the maximum number of servings consumed per day by
men (~27.8 servings/day) and women (~19.5 servings/day) calculated based on the
data published by Millen et al. (2006). We note the following:

a. The maximum numbers of servings/day provided in the GRAS notice are
higher than expected based on the data in Millen et al. (2006). Please note
that the number of ounces/day reported for “Red meat, poultry, fish”
accounts for all “Lean meat”.

e Response: We acknowledge your point and agree that our exposure
estimations were higher than would be expected based on the Millen
et al. (2006) data. Also, we note, from a practical perspective, “lean
meats” are not a suitable format of food for addition of L. rhamnosus
IDCC 3201, nor are other whole food products such as vegetables
and fruits, making our exposures estimates all the more
conservative.

b. To estimate dietary exposure based on the number of servings, we typically
use 20 servings/day (the average number of servings for men and women
from both the 24-hour dietary recall and the diet history questionnaire).

e Response: Noted, and thank yous; this 1s helpful information.

c. For an ingredient that is intended for use in all food categories except infant
formula and products under the jurisdiction of USDA, we typically
presume that half the servings (10 out of 20 servings) of food will contain
the ingredient.

e Response: Again, noted and thank you for this information.

Please verify your calculations and provide an updated dietary exposure estimate
based on our recommendations above.

e Response: Utilizing FDA’s recommendations shared above
(assuming individuals will consume approximately 20 servings/day
of foods containing the ingredient) and using the intended addition
level of 1.02 x 10'! CFU L. rhamnosus IDCC 3201 per serving, the
new estimated dietary exposure to the ingredient is 1.02 x 10!3
CFU/day. Using 70 kg as an average body weight, the new
exposure is equivalent to 1.46 x 10! CFU/kg bw/day.

e Utilizing FDA’s recommendations shared above (assuming
individuals will consume approximately 10 servings/day of foods
containing the ingredient) and using the intended addition level of
1.02 x 10" CFU L. rhamnosus IDCC 3201 per serving, the new
estimated dietary exposure to the ingredient is 1.02 x 10!
CFU/day. Using 70 kg as an average body weight, the new
exposure is equivalent to 1.46 x 10'° CFU/kg bw/day.

5. In Section 2.2, you identified L. rhamnosus IDCC 3201 taxonomically according to
standard taxonomic guidelines. You stated that the Lactobacillus genus which



contained 261 species, was divided into 25 new genera in April 2020, based on
phylogenetic, phenotypical, and habitat differences (Ref.6 and 7). Based on this
analysis, the genus and species of ILDONG's strain was reclassified from
Lactobacillus rhamnosus to Lacticaseibacillus rhamnosus.

a. Please clarify where in the two references the ILDONG’s strains were

reclassified.

Response: We apologize for the miscommunication and want to
clarify that the Lactobacillus rhamnosus species was reclassified
(not ILDONG?s strain specifically) to Lacticaseibacillus rhamnosus.
In reference #6 (EFSA 2020), the reference discusses the taxonomic
change on page 21. Please see a screenshot of the text from this page
in the publication below. Further, List of Prokaryotic Names with
Standing in Nomenclature (LPSN) and the National Library of

Medicine taxonomy browser list, on their websites,

Lacticaseibacillus rhamnosus (JCM 1136) as a type strain of the
reclassified Lactobacillus rhamnosus . Lacticaseibacillus rhamnosus
(JCM 1136) is the type strain against which ILDONG identified L.
rhamnosus IDCC 3201 using 16S rRNA DNA. Please see links

provided above.

BIOHAZ on QPS:

of

units notified until March 2020

ej .EVSA Joural

“Classical’ denomination

‘Updated’ denomination

Lactobadillus crispatus
Lactobacillus curvatus
Lactobacillus delbrueckii
Lactobacillus dextrinicus
Lactobacillus diolivorans
Lactobacillus farciminis
Lactobacillus fermentum
Lactobacillus gallinarum
Lactobacillus gasseri
Lactobacillus helveticus
Lactobacillus hilgardii
Lactobacillus johnsonii
Lactobacillus kefiranofaciens
Lactobacillus kefiri
Lactobacillus mucosae
Lactobacillus panis
Lactobacillus paracasei
Lactobacillus paraplantarum
Lactobacillus pentosus
Lactobacillus plantarum
Lactobacillus pontis
Lactobacillus reuteri
Lactobacillus rhamnosus
Lactobacillus sakei
Lactobacillus salivarius
Lactobacillus sanfranciscensis

Lactobacillus crispatus
Latilactobacillus curvatus
Lactobacillus delbrueckii
Lapidilactobacillus dextrinicus
Lentilactobacillus dioliovorans
Companilactobacillus farciminis
Limosilactobacillus fermentum
Lactobacillus gallinarum
Lactobacillus gasseri
Lactobacillus helveticus
Lentilactobacillus hilgardii
Lactobacillus johnsonii
Lactobacillus kefiranofaciens
Lentilactobacillus kefiri
Limosilactobacillus mucosae
Limosilactobacillus panis
Lacticaseibacillus paracasei
Lactiplantibacillus paraplantarum
Lactiplantibacillus pentosus
Lactiplantibacillus plantarum
Limosilactobacillus pontis
Limosilactobacillus reuteri
Lacticaseibacillus rhamnosus
Latilactobacillus sakei
Ligilactobacillus salivarius
Fructilactobacillus sanfranciscensis

In reference #7 (Zheng et al. 2020), the taxonomic change 1s
discussed on page 2814. Please see a screenshot of the text from this

page in the publication below.


https://lpsn.dsmz.de/species/lacticaseibacillus-rhamnosus
https://lpsn.dsmz.de/species/lacticaseibacillus-rhamnosus
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=47715&mode=info
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=47715&mode=info

DESCRIPTION OF LACTICASEIBACILLUS
RHAMNOSUS COMB. NOV.

Lacticaseibacillus rhamnosus (rham.nosus. N.L. masc. adj.
rhamnosus pertaining to rhamnose).

Basonym Lactobacillus rhamnosus (Hansen 1968, Collins et
al. 1989, 108"* (Lactobacillus casei subsp. rhamnosus Hansen
1968 [172],

Original characteristics of L. rhamnosus strains are described
in by [172]. The genome size of the type strain is 2.95 Mbp.
The mol% G+C content of DNA is 46.7.

The species has a nomadic lifestyle and was isolated from a
broad range of habitats including dairy products, fermented
meat, fish, vegetables and cereals, sewage, humans (oral,
vaginal and intestinal), invertebrate hosts and clinical sources
[17, 169].

The type strain is ATCC 7469"=CCUG 21452"=CIP
A157"=DSM  20021"=NBRC 3425"=JCM 1136"=LMG
6400"=NCAIM B.01147=NCCB 46033"=NCIMB
6375"=NCTC 12953" = NRRL B-442"=VKM B-574".

Genome sequence accession number: AZCQ00000000.
16S rRNA gene accession number: D16552.

b. Has the strain been deposited? If yes, please provide the depository of the
strain.
e Response: Yes, the strain has been deposited with the American
Type Culture Collection with deposit number BAA-2836.
6. In Section 2.3, you stated that the preculture is prepared by inoculating the frozen
samples of the preserved strain.
a. Please provide a statement that the frozen sample is pure culture that has
been verified by selective plating, biochemical or serological testing.
e Response: The frozen sample is pure culture that has been verified
by Next-generation sequencing analysis (Metagenome).

b. Do you continuously monitor fermentation process for contaminants? If so,
please provide a statement for that.

e Response: Yes, the fermentation process is monitored per every lot
and every inoculation process, for contaminants including culture
condition, culture temperature, pH, type of bacteria and presence of
contaminants by culture medium sampling.

7. You listed the methods and batch analysis results in the Tables 1 and 2. Most of the
testing methods are based on KFSC (Korean Food Standards Codex) or KHFSC
(Korean Health functional Food Standards Codex).

e Please provide a statement that the KFSC and KHFSC methods are
validated against a standardized method such as ISO, AOAC or FDA BAM
methods for its intended use.



e Response: In Subpart 2.4.1 (page 12 of 47) of the submitted GRAS
notice (GRN 1093), we included a statement that the methods cited

in Table 1 had been validated for their stated purposes.

In response to the current query, the notifier confirms that the
KFSC and KHFSC methods are recognized by the Ministry of
Food and Drug Safety, Republic of Korea, and are comparable to
the corresponding internationally recognized AOAC, ISO, and
USP methods as shown in the amended specifications table below:

Table 1. Lacticaseibacillus rhamnosus IDCC 3201 Product Specifications

New Method Corresponding
Tested Limits/Specifications Internationally
Parameters Recognized

Methods
Appearance White to light yellow powder KFSC 8/1/1.1
Identification Lacticaseibacillus rhamnosus 16S rRNA Sequencing
Cell count >4.5x 10" CFU/g KHFSC 4/3-58 USP<64>
Particle size 95% Pass > 50 mesh Ph. Eur. (Sieves method)
Water activity (Aw) <0.15 In-house Specifications

IBS-SOP-QC-060

Microbiological Tests
Coliforms Negative/10g KHFSC 8/4/4.7/4.7.1 ISO 4831
Escherichia coli Negative/10g KFSC 8/4/4.8/4.8.2 AOAC991.14
Yeast & Molds <10 CFU/g KFSC 8/4/4.10 AOAC 2002.11
Salmonella Negative/10g KFSC 8/4/4.11 AOAC 989.14
Staphylococcus Negative/g AOAC 2003.07
aureus
Heavy Metals*
Lead <0.5 mg/kg KFSC 8/9/9.1/9.1.2 AOAC 2013.06
Cadmium <0.3 mg/kg KFSC 8/9/9.1/9.1.3 AOAC 2013.06
Mercury <0.1 mg/kg KFSC 8/9/9.1/9.1.6 AOAC 2013.06
Arsenic <0.3 mg/kg KFSC 8/9/9.1/9.1.4 AOAC 2013.06

Abbreviations: AOAC, Association of Official Analytical Collaboration; CFU, colony forming units; ISO, International
Organization for Standardization; KFSC: Korean Food Standards Codex. KHFSC, Korean Health functional Food
Standards Codex; Ph. Eur., European Pharmacopoeia; USP, United States Pharmacopeia.
*Heavy metal specifications are set according to Korean Food Code per ILDONG.

8. In Section 2.9, you evaluated biogenic amine formation using HPLC (high
performance liquid chromatography) analysis.
e Please briefly describe the HPLC method. Is it an internal protocol? Has the
method been validated for its intended use?
e The method is an internal protocol based on EFSA guidelines,
using the reference method specified in the European Commission
Regulation (EC) No 2073/2005. In this method, the biogenic amine




and samples were derivatized by dansyl chloride, and then
analyzed using HPLC (C18 column, UVD). Further, the method
has been validated for its intended use per Mao et al. (2009).!

9. Adverse event complaints reported that include allergy to products containing L.
rhamnosus IDCC 3201 are discussed on pg. 37 of the notice. You concluded that L.
rhamnosus IDCC 3201 is produced using milk and that “it is possible that the
allergic reactions were due to exposure to this known allergen, exposure to one of
the excipients, or could be completely unrelated to consumption of the products.”
Thus, this conclusion suggests that you cannot rule out that L. rhamnosus IDCC
3201 itself carries allergenic potential. Considering this is a noted novel strain that
lacks published toxicological studies, please discuss why risk from allergenicity
from your intended use is minimal. If an allergenicity assessment (e.g., in silico
sequence alignment) has been performed on IDCC 3201, or other strains of L.
rhamnosus, please discuss any relevant findings to support your GRAS conclusion.

Response: There are a number of reasons that we believe risk of allergenicity
from the intended use of L. rhamnosus IDCC 3201 is minimal, including the
following:

Adverse event reporting supplied by ILDONG over a period of six years
showed approximately 3% of the 134 complaints were potential allergic
reactions. The highest amount of L. rhamnosus IDCC 3201 in a product
serving for which a complaint received was 150 mg. Thus, the notifier has
sold approximately 884 million 150 mg servings over 6 years and received
134 complaints. If each complaint is associated with one serving, the total
complaints account for 0.000015% of sales or one complaint per 6.6 million
users, thus, complaints of any nature can be considered a rare occurrence. If
considering only the 3% of complains that may reasonably be considered
potential allergic reactions, the rate of occurrence is reduced to 0.00000045%
of sales (or one in 220 million users). Further, while these complaints were
reported in association with consumption of products containing L.
rhamnosus IDCC 3201, causation cannot be proven.? Self-reporting of
adverse events is notoriously confounded by outside factors. Similarly,
according to the FDA CAERS webpage, it is stated that “The adverse event
reports about a product and the total number of adverse event reports for
that product in CAERS only reflect information AS REPORTED and do not
represent any conclusion by FDA about whether the product actually caused
the adverse events. For any given report, there is no certainty that a
suspected product caused a reaction. Healthcare practitioners, firms,
agencies, consumers, and others are encouraged to report suspected
reactions, however, the event may have been related to a concurrent
underlying condition or activity or to co-consumption of another product, or
it may have simply occurred by chance at that time.”

Further, as discussed in Subpart 6.5 on page 37 of 47, ILDONG’s L.
rhamnosus IDCC 3201 is produced with milk and is made with excipients.



https://www.fda.gov/food/compliance-enforcement-food/cfsan-adverse-event-reporting-system-caers

These ingredients could possibly contribute to these reactions, assuming the
ingredient had a causal roll in the reported adverse event. Per FALCPA and
as stated below, milk is required to be declared in the labeling.

e We did not find scientific reports of allergy to L. rhamnosus in the public
domain. As the species has a long history of use in fermented foods, the lack
of this finding suggests a very low likelihood that the species is allergenic.*
4 L. rhamnosus also has QPS status (see Subpart 6.2.1, pages 23 & 24 of 47)
without any known history of causing allergenicity. The IDCC 3201 strain 1s
not genetically modified, and thus no genes coding for potentially allergenic
proteins have been inserted.

e Genetic drift 1s highly unlikely to lead to the presence of a novel allergenic
component or other toxicologically relevant characteristics. >~/

e Finally, as an aside to this question, it is important to note that as of very
recently, ILDONG soy components are no longer used in the manufacturing
process (when the notice was submitted, soy was still being used and thus it
is listed in the notice). Therefore, in addition to our response above, we also
amend the first paragraph of Subpart 6.4 on page 35 of 47 to read as follows:
“The U.S. Food Allergen Labeling and Consumer Protection Act (FALCPA)
of 2004 lists nine major allergens, the presence of which would result in a
requirement for allergy labeling on food products, as follows: milk, egg, fish,
Crustacean shellfish, tree nuts, wheat, peanuts, sesame, and soybeans. L.
rhamnosus IDCC 3201 is grown in culture medium that contains milk-
derived components. Thus, food products that contain this strain are required
to declare milk in their labeling. L. rhamnosus IDCC 3201 does not contain
other major allergens listed in FALCPA and does not contain gluten, celery,
mustard, sulfur dioxide and sulfites, lupin, or mollusks.

10. It is unclear if safety data discussed in the GRAS notice were collected as part of a
comprehensive literature search and that no additional safety concerns were found.
If a comprehensive literature search was performed, please provide the details of
these search(es), including date (month and year), search engine(s) used, and search
terms. If this was not done, please provide a comprehensive updated literature
search, and discuss whether any publications were found that may be considered
contradictory to a GRAS conclusion.

e Response: A comprehensive literature search was performed related to the
safety of the ingredient. Literature searches for the safety assessment
described in Part 6 were conducted through January 4, 2022. The search
engines utilized included PubMed and Medline. The search terms included
“Lactobacillus rhamnosus”, “L. rhamnosus”, and “Lacticaseibacillus
rhamnosus”.



11.1In Section 6.1.1, you wrote that “In recent times, consumption of lactic acid live
organisms (often referred to as ‘probiotics’) has become popular as a way to
support human health and wellness.40”.

Reference #40 was a review article published back in 2006. The authors
reviewed the Lactobacillus genus, its long history of use, its biotope and
biodiversity (focusing specifically on its “probiotic” use), the associated
biological hazard and the European regulatory framework (focusing on the
guidelines for safety assessment). In general, submissions should not
include discussion of purported benefits or language implying dietary
supplement uses (e.g., “probiotic”, dose, capsule, sachet, efficacy as an
endpoint, health benefit, etc.). We recommend that GRAS notices focus on
the substance’s identity, intended use and safety.
e Response: Thank you for this important reminder. The above query

#11 appears to read as an FYI without a requested action.

However, we would be happy to amend the GRN to remove the

quoted sentence if so requested.

12. For supporting your safety conclusion, you listed four GRAS notices related to L.
rhamnosus strains. Please note that GRN 845 was withdrawn and GRN 1013 is
pending. For each of the other two successful GRAS notices, please provide a brief
paragraph summarizing the information pertaining to safety.

A GRAS notice to FDA (GRN 281) for L. rhamnosus strain HNOO1 received
a no questions letter from FDA for use as an ingredient in milk-based
powdered term infant formula for term infants at a level of 10® CFU/g of
formula powder. In FDA’s no questions letter dated on August 31,2009, they
summarized the GRN safety narrative for the ingredient, including the
following: The notifier “discusses data from published and unpublished
studies that include in vitro testing methods, genetic sequencing, animal
models, and studies in human subjects (adults and infants) using the
bacterium L. rhamnosus strain HNOO1. The notifier states that the body of
evidence confirms the safety of L. rhamnosus strain HN0O1.”

A GRAS notice to FDA (GRN 288) for L. rhamnosus strain HNOO1 received
a no questions letter from FDA for use as an ingredient in various foods at a
level of up to 10° CFU/serving. Conventional foods include certain beverages
and beverage juices, nectars, ades, and drinks; confections; chewing gum,
and hard candies. The maximum intake is expected to be less than 10!
CFU/day. In FDA’s no questions letter dated on November 1, 2009, they
summarized the GRN safety narrative for the ingredient, including the
following: The notifier “discusses data from published and unpublished
studies that include in vitro testing methods, genetic sequencing, animal
models, and studies in human subjects (adults and infants) using the
bacterium L. rhamnosus strain HN0O1.”


https://wellness.40

It should be noted that GRN 1013 is no longer pending and received a no
questions letter, and is briefly summarized. A GRAS notice to FDA (GRN
1013) for L. rhamnosus DSM 33156 received a no questions letter from FDA
for use as an ingredient in conventional foods at a level of up to 10"
CFU/serving and in cow milk-, soy milk-, and partially hydroyzed protein-
based, non-exempt infant formula for term infantas at a level of 10® CFU/g.
In FDA’s no questions letter dated on December 15, 2021, they summarized
the GRN safety narrative for the ingredient, including the following: The
notifier “discusses data and information that support the safety of L.
rhamnosus DSM 33156, including a history of safe use of L. rhamnosus
DSM 33156 in dairy products and infant formulas in European markets. The
notifier incorporates into the notice summaries of surveillance studies from
GRN 000231 showing that no increases in Lactobacillus bacteremia were
evident with increased L. rhamnosus DSM 33156 consumption. The notifier
also discusses newly published reports of adverse events associated with
consuming L. rhamnosus DSM 33156 and incorporates into the notice
previous adverse case reports from GRN 00023 1. The notifier concludes that
adverse events were rare and occurred only in subjects with an underlying
disease or health condition. The notifier also states that L. rhamnosus DSM
33156 is recognized by the European Food Safety Authority with a Qualified
Presumption of Safety.”
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Kaiping Deng

Staff Fellow/Regulatory Review Scientist
Regulatory Review Branch

Division of Food Ingredients

Office of Food Additive Safety

U.S. Food and Drug Administration

Tel: 708-924-0622
kaiping.deng@fda.hhs.gov

April 20, 2023

Re: Responses to FDA’s GRN 1093 Second Round of Questions

Dear Dr. Deng,

Please find responses to the second round of FDA’s questions concerning L. rhamnosus
3201 (GRN 1093) below. FDA’s questions are in BLACK, while the notifier responses
are in BLUE:

1. In the amendment dated April 4, 2023 (response to Question 2), you provide the
revised specification limits for lead, cadmium, and arsenic (< 0.5 mg/kg, < 0.3
mg/kg, and <0.3 mg/kg, respectively). We note that the provided results of the
analyses of three batches for lead, cadmium, and arsenic are significantly lower (at
least 30 to 50 times) than the revised specification limits. In line with FDA's
"Closer to Zero" initiative, we recommend that you consider further lowering the
specification limits for lead, calcium, and arsenic to better reflect the results of the
batch analyses and to be as low as possible.

e Response: The notifier has further amended their specification limits for
cadmium, mercury, and arsenic, as shown in the table below, to better
reflect the results of the batch analyses. The initial specifications of the
heavy metals were in set in accordance with the Korean Health Functional
Food Codex standards. The limits have been revised based on the upper end
of the results range observed on analysis of historical batch analysis data of
the commercial product.

Heavy Metal Specification Limits
Acceptance Criteria
Revised 4/17/2023 | Revised 4/4/2023 | Original
Lead <0.3 mg/kg <0.5 mg/kg <1.0 mg/kg
Cadmium | <0.2 mg/kg <0.3 mg/kg <0.3 mg/kg
Mercury < 0.1 mg/kg < 0.1 mg/kg < 0.1 mg/kg
Arsenic <0.2 mg/kg <0.3 mg/kg <0.5 mg/kg
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2. In the amendment dated April 4, 2023 (response to Question 4), you provide the
updated dietary exposure estimate of 1.02 x 10'* CFU/day based on the maximum
use level and the consumption of 20 servings of food/day. We note that the provided
dietary exposure estimate value is incorrect and assuming a maximum use level of
1.02 x 10'! CFU/serving of food and consumption of 20 servings/day, this would
result in a dietary exposure of 2.04 x 10'> CFU/day. Please provide the correct
dietary exposure estimate.

e Response: We confirm that we made an error in the mathematical calculation
of the previous amendment resulting in an incorrect maximum exposure
estimate. We are grateful that FDA recognized the error and pointed it out,
and we further confirm the FDA’s result is correct. We further amend Part 3
of the notice to state the following.

1. Utilizing FDA’s recommendations of consumption of an average
number of 20 serving/day of food for men and women and assuming
the ingredient will be present at the maximum addition level of 1.02
x 10" CFU L. rhamnosus IDCC 3201 per serving, the maximum
estimated dietary exposure from the intended use of L. rhamnosus
IDCC 3201 is 2.04 x 10!2 CFU/day. Using 70 kg as an average body
weight, this exposure is equivalent to 2.91 x 10'° CFU/kg bw/day.
This is estimate is highly conservative as it assumes the ingredient
will be present at the maximum addition level in all foods.

i1. In addition to the above amendment, to be thorough, we further note
that the calculations of our previous April 4, 2023 amendment were
correct as given for the more realistic (yet still highly conservative)
exposure estimate for an ingredient intended for use in all food
categories except infant formula and products under the jurisdiction
of USDA for which FDA presumes that one half of all food (10 out of
20 servings) will contain the ingredient.

3. In the amendment dated April 4, 2023 (response to Question 10), you state that
literature search was conducted through January 4, 2022. It should be noted that a
relevant article was published since then:
https://pubmed.ncbi.nlm.nih.gov/35458216/. Zafar et al., 2022, demonstrate that
Lacticaseibacllus rhamnosus fed to male rats at a concentration of 2 x 108 CFU/d
can “improve blood lipid profiles as effectively as statins”, suggesting exposure at
this level has clinical implications on blood cholesterol levels.

Considering a significant percentage of the U.S. adult population use cholesterol-
lowering medications, the vast majority of which are statins, you would need to
address issues on any adverse effects that may result from consumption of L.
rhamnosus at its intended use level on blood cholesterol levels, such as
physiologically-low cholesterol or hypocholesterolemia, including in individuals
taking statins.


https://pubmed.ncbi.nlm.nih.gov/35458216

e Response: Zafar et al. (2022) conducted a 28-day study in rats of eight

bacterial strains, including L. rhamnosus FM9 and L. rhamnosus Y59 to
evaluate their effects on serum lipids.! Fifty-five male Wistar rats were
divided into 11 groups (5 rats/group) and were administered a negative
control standard diet, a positive control high-fat hypercholesterolemic diet
(HFCD), the HFCD plus 10 mg/kg bw/day atorvastatin (comparator group),
or the the HFCD plus each of the eight test articles at a concentration of 2 x
108 CFU/mL in distilled water.

There are many limitations to the in vitro study by Zafar et al. 2022; however,
it should first be noted that beneficial effects of bacterial ingredients should
be evaluated at the strain, not the species, level. For example, Reis et al
(2017), in their review of the hypercholesteremic effect of bacteria and
yeasts, notes that the effects produced are not always reproduced in humans,
conflicting across studies, the results are modest (relative to statins), and
importantly, are strain specific.? As such, it is fundamentally uncertain how,
or whether, the L. rhamnosus FM9 and L. rhamnosus Y59 results of Zafar et
al. are translatable to L. rhamnosus IDCC 3201.

Limitations of the Zafar study include:

o Translatability of the observed results in a diet induced
hypercholesterolemic rat model to humans (clinical trials are
necessary), as noted by the authors.

o As documented in hypercholesterolemia treatment standards of care,
exogenous cholesterol biosynthesis, is an important consideration in
human hypercholesterolemia, perhaps more so than dietary
cholesterol intake. Zafar et al. studied only a dietary induction in rats;
thus, it is unknown whether their results would be similar with respect
to exogenous hypercholesterolemia.

o Further, the authors hypothesized that the mechanism of action for
hypocholesterolemic effects of L. rhamnosus FM9 and L. rhamnosus
Y59 is, at least in part, due to the “bacteria’s ability to assimilate
cholesterol molecules in the small intestine,” which suggests that at
least part of the effect is limited to dietary cholesterol consumption
and, thus, would be attenuated for exogenous cholesterol biosynthesis.
Additionally, bacterial colonization of the gastrointestinal track in
humans is predominantly colonic, suggesting that any potential effects
in humans via this mechanism would be attenuated.

o The small group ‘n’ and testing only in male rats.

o Statistical analyses were carried out only for intragroup comparisons.
Thus, it is unknown whether the groups of rats were comparable at
baseline or whether, or which, intergroup comparisons may have been
statistically significant following treatment compared to the negative
control or comparator groups. At least visually, total, HDL, and LDL
cholesterol were higher in the negative control and comparator (i.e.,



statin) groups than in the positive control group and L. rhamnosus
FMO and L. rhamnosus Y59 groups while the comparator group LDL-
C was higher than the negative control at baseline. Further the
intragroup comparison for LDL was not statistically significant for L.
rhamnosus Y59. As such, the between group conclusions (including
the statement, “improve blood lipid profiles as effectively as statins”
quoted by FDA above) drawn by the authors are not scientifically
valid.
Finally, FDA asked us to address “any adverse effects that may result from
consumption of L. rhamnosus at its intended use level on blood cholesterol
levels, such as physiologically-low cholesterol or hypocholesterolemia,
including in individuals taking statins.” As shown in Figure 4 of Zafar et al.,
there were no statistically significant intragroup differences in total
cholesterol in treated animals after 28 days compared to baseline. This
demonstrates, regardless of intragroup lipoprotein effects, that there were no
physiologically-low cholesterolemic effects or hypocholesterolemia that
resulted from any of the treatments. Also, as such effects are well known,
and expected, with statins, especially given that the reported administered
dose (10 mg/kg bw/day) of atorvastatin is above the maximum recommended
human equivalent dose. This calls into question whether the applied statin
dose was effectively administered/absorbed to result in a clinically relevant
effect. This could also explain why intragroup differences in LDL-C over
baseline were lesser in relative magnitude than the bacterial intragroup
differences.
Additionally, there were no study groups treated with both bacteria and the
statin; therefore, it is unknown whether a potential for any additive (or
subtractive) effects exists for any of the lipid parameters examined.
Furthermore, as standards of care for treatment of hypercholesterolemia
recommend, in most situations, that dietary intervention, precede treatment
with statins (or other cholesterol-lower medications), should the diet include
an L. rhamnosus strain, a statin prescription should ensue only after such
dietary intervention failed reducing the likelthood of any potential
overtreatment with statin initiation. Additionally, all patients prescribed a
statin drug should be regularly monitored by the prescribing health care
provider to ensure both adequate therapeutic effect and absence of
overtreatment.
It is important to also note that Lactobacillus species are prominent bacteria
found in the digestive tract and have been consumed around the world as part
of fermented foods since the earliest records of food preservations.
Furthermore, a search for clinical studies evaluating the safety of statin drugs
taken in conjunction with L. rhamnosus was conducted and no publications
were found, indicating that it is not considered a safety concern. Further,
studies by Zhang et al. (2021), Bhat et al. (2019) and Zhou et al. (2000),



discussed in Subpart 6.3.1, Table 5 (pages 26-27), did not show a significant
change in cholesterol levels in rodents that consumed L. rhamnosus via
gavage.’”

Importantly, there is no evidence that the consumption L. rhamnosus IDCC
3201 at its intended use level will have any such effect on blood cholesterol
levels of humans on statins or otherwise.
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kaiping.deng@fda.hhs.gov

May 1, 2023

Re: Amendment #3 to GRAS Notice Nos. GRN 1092 and GRN

Dear Dr. Deng,

We thank you for the video conference with the GRAS evaluation teams for GRN 1092
and GRN 1093 on April 26, 2023. During the conference, the GRAS team noted concerns
with respect to specifications and batch analyses for heavy metal impurities in the
notifier’s ingredients, Bifidobacterium lactis IDCC 4301 (GRN 1092) and
Lacticaseibacillus rhamnosus IDCC 3201 (GRN 1093) as follows:

FDA Query:

With respect to the statement, “The limits have been revised based on the upper end of
the results range observed on analysis of historical batch analysis data of the commercial
product” in amendment #2 of GRNs 1092 and 1093, FDA asked why, if some batch data,
may be as high as the previously provided limits, is there such a large degree of batch-to-
batch variation, given the low result levels of the CoAs provided for review with GRNs
1092 and 1093?

Notifier Response:

Heavy metal limits for B. lactis 4301 (GRN 1092) and L. rhamnosus IDCC 3201 (GRN
1093) were originally set according to the heavy metal standards as given in the Korean
Health Functional Food Codex by the Ministry of Food and Drug Safety.

Heavy metal specification limits were amended to lower levels on April 20, 2023
(amendment #2 to GRN 1092 and GRN 1093). At this time, limits were set to provide a
wide margin above batch results following a review of historical batch analysis data,
which included very old data.

As noted in Subpart 2.2.1 of GRN 1092 (page 9) and Subpart 2.3.1 of GRN 1093 (page
10), B. lactis 4301 and L. rhamnosus IDCC 3201, respectively, are manufactured under
strict adherence to GMP standards (which are independently certified) in an FDA
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registered facility. As part of the notifier’s commitment to quality, the manufacturing
facilities, equipment, and laboratory analytical instruments have been continuously
improved over the years and the ingredients are produced with stricter quality control
levels under the current manufacturing processes relative to initial manufacturing
processes.

As such, to further lower the heavy metal specification limits for the safety of U.S.
consumers, the notifier has conducted additional statistical sampling of batches produced
using the current manufacturing processes and determined that it is not necessary to
maintain previous specification limits. Therefore, the lower limits as shown in the
response below are justified.

FDA Query:

FDA noted that the magnitude of provided batch analyses heavy metal results for each
ingredient below the specification limits (which are the same for both ingredients) of
amendment 2 are large (at least 30 to 50 times lower) with respect to FDA's "Closer to
Zero" initiative. FDA believes that a difference of <10-fold is a reasonable goal for
ingredient manufacturers to target. Further, FDA noted they would be satisfied if
specification limits for lead, cadmium, mercury, and arsenic were set to not more than 0.1
mg/kg (ppm) for each of the ingredients B. lactis IDCC 4301 and L. rhamnosus IDCC
3201.

Notifier Response:
Based on statistical sampling of batches produced under the current manufacturing
processes (as described and shown in GRN 1092 and GRN 1093), we further amend the

product specification for heavy metal limits as follows:

Table 1. Heavy metal specifications (amended April 27, 2023)

Limits Method Corresponding
Tested Internationally
Parameters Recognized

Methods

Lead <0.1 mg/kg KFSC 8/9/9.1/9.1.2 | AOAC 2013.06
Cadmium <0.1 mg/kg KFSC 8/9/9.1/9.1.3 | AOAC 2013.06
Mercury <0.1 mg/kg KFSC 8/9/9.1/9.1.6 | AOAC 2013.06
Arsenic <0.1 mg/kg KFSC 8/9/9.1/9.1.4 | AOAC 2013.06

Abbreviations: AOAC, Association of Official Analytical Collaboration; KFSC: Korean Food Standards
Codex. KHFSC
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