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Cournoyer, Patrick

From: Alexander Sulakvelidze <asulakvelidze@intralytix.com>

Sent: Friday, May 03, 2019 1:32 PM

To: Cournoyer, Patrick

Subject: RE: FSIS questions for GRN 834

Attachments: FDA Response re EcoShieldPX_May 2019.pdf; EcoShield_PX_SDS.pdf

Dear Dr. Cournoyer,

| am pleased to provide our responses to the questions presented in your e-mail of 4/24/2019. In the first
attached document, our responses follow immediately your questions and are highlighted in BLUE font. The
2"d attached PDF file is the Safety Data Sheet (SDS) for EcoShield PX.

Please let me know if anything requires further clarification.
Sincerely,

Sandro Sulakvelidze

Alexander Sulakvelidze, Ph.D.
Executive Vice-President
Chief Scientific Officer
Intralytix, Inc.

The Columbus Center

701 E. Pratt Street

Baltimore, MD 21202

Phone: 410-625-2533

Fax: 410-625-2506

E-mail: asulakvelidze@intralytix.com
www.intralytix.com

This electronic message contains information solely for the intended recipients. Any unauthorized interception of this
message or the use or disclosure of the information it contains may violate the law and subject the violator to civil or
criminal penalties. If you believe you have received this message in error, please notify the sender and delete the email
immediately.

From: Cournoyer, Patrick <Patrick.Cournoyer@fda.hhs.gov>
Sent: Wednesday, April 24, 2019 2:49 PM


mailto:Patrick.Cournoyer@fda.hhs.gov
http:www.intralytix.com
mailto:asulakvelidze@intralytix.com

May 3, 2019

Patrick Cournoyer, Ph.D.

Center for Food Safety and Applied Nutrition
Office of Food Additive Safety

U.S. Food and Drug Administration

Tel: 240-402-1019
patrick.cournoyer@fda.hhs.gov

Dear Dr. Cournoyer,

| am pleased to provide our responses to the questions presented in your e-mail of 4/24/2019.
Our responses follow immediately your questions and are highlighted in BLUE font.

Please let me know if anything requires further clarification.

Sincerely,

Alexander Sulakvelidze, Ph.D.
Executive Vice President and CSO


mailto:patrick.cournoyer@fda.hhs.gov

FSIS reviewed the documentation associated with GRN834 and found that the submission is
incomplete. We would appreciate your response within approximately 10 business days. The
following additional information is requested:

1) Does the new technology interfere with FSIS inspection? No information was provided to
support the use of Ecoshiled pxm does not interfere with FSIS inspection procedures.
Descriptions and information concerning the organoleptic effects of the use of Ecoshield
pmx on beef, poultry, Ready to Eat product or fish were not included.

Our understanding of your first question is whether bacteriophage application will have potential effects on
the organoleptic qualities of the foods being treated and thereby interfere with FSIS inspection (another
potential interfering factor was safety for FSIS inspectors which is further discussed below). As explained
below, EcoShield PX™ phages will not have any effect on the organoleptic qualities of foods and are not
expected to interfere with the FSIS inspection.

Phages are naturally and commonly present in all fresh foods and billions of phages are consumed daily by
millions of people worldwide, with no apparent impact on organoleptic qualities of those foods!. Also, in
controlled studies, Perera et.al., 2015% showed that the FSIS Directive 7120.1-listed ListShield™ did not
impact the organoleptic qualities of the food when applied to deli meat. EcoShieldPX™ is technically and
mechanistically equivalent to ListShield™ and several other bacteriophage products which are currently
listed as GRAS and/or in FSIS Directive 7120.1 (e.g., EcoShield™, Listex™, SalmoFresh™, SalmoPro™,
Salmonelex™, PhageGuard E™, and ShigaShield™)3. Moreover, as shown in Table 3 of our EcoShield PX™
GRAS notification, EcoShield PX™ is essentially identical in chemical composition to ListShield™ (presented
in Table 3 of GRAS Notification 528), the primary components being water (99.4%), salt (0.58%), and
bacteriophages (<0.1%). Bacteriophages have no taste. The only component of the EcoShield PX™
formulation that may, in theory, have impact on an organoleptic quality is salt, which could, hypothetically,
affect the taste. In Section 3 of the EcoShield PX™ GRAS notification, the calculated level of salt added to
foods treated with EcoShield PX™ would be equivalent to 0.0014% (42.9 mg sodium per day /3000g food
eaten in a day = 0.000014) of all cumulative food items, if added at the highest acceptable level to all foods
eaten in one day (assuming a 3000g diet). The recognition threshold of salt in solution is approximately 15
mmol in agueous solution®. A 0.0014% salt solution would only amount to approximately 0.6 mmol (0.014 g
/22.99 g/mole Na * 1 L =0.0006 mol), considerably lower of that threshold. Therefore, it is reasonable to
believe that the salt in EcoShield PX™, as well as the EcoShield PX™ preparation overall, would not have any
effect on the organoleptic qualities of foods.

2) Does the new technology cause a safety issue for FSIS inspection personnel? Information
concerning, required personal protective equipment, effects of aerosols, skin contact, and
other potential safety issues associated with the use of Ecoshield pmx was not included.

' Sulakvelidze, A.; Barrow, P., Phage therapy in animals and agribusiness. In Bacteriophages: Biology and Applications,
Kutter, E.; Sulakvelidze, A., Eds. CRC Press: Boca Raton, FL, 2005, pp 335-380

2 Perera, M. N. et.al. Bacteriophage cocktail significantly reduces or eliminates Listeria monocytogenes contamination
on lettuce, apples, cheese, smoked salmon and frozen foods. Food Microbiology. Volume 52, December 2015, Pages
42-48

3 EcoShield — Food Contact Substance Notification No. FCN 1018, Listex — GRAS Notice 000218, SalmoFresh — GRAS
Notice 000435, SalmoPro — GRAS Notice 000752 & GRAS Notice 000603, Salmonelex — GRAS Notice 000468,
PhageGuard E — GRAS Notice 000757, ShigaShield — GRAS Notice 000672

4 Liem, D.G. et al., Reducing sodium in foods: The effect on flavor. Nutrients. Volume 3, June 2011, Pages 694-711



There are several bacteriophage products affirmed as GRAS by the FDA and/or listed in the FSIS Directive
7120.1, including EcoShield™, Listex™, SalmoFresh™, SalmoPro™, Salmonelex™, PhageGuard E™, and
ShigaShield™. Similar to those bacteriophage preparations, EcoShield PX™ is safe and does not present a
safety concern for the FSIS inspection personnel. Attached, please find the SDS (safety data sheet) for
EcoShield PX™. The SDS is primarily based on the buffer solution of the EcoShield PX™ phage preparation,
which is composed of water (ca. 99.4%) and sodium chloride (ca. 0.58%), as the lytic phages themselves are
non-toxic and non-hazardous. In summary, we do not believe that EcoShield PX™ presents a safety concern
for the FSIS inspectors and it is not expected to interfere with the FSIS inspection process.

3) The company request that Ecolshield pmx be considered a processing aide. The effects of a
processing aide are temporary. No information concerning if the effect of Ecoshield pmx
was temporary was included in the submission.

The FDA definition for processing aids (in 21 CFR 101.100(a)(3)) are “substances that are added to a food
for their technical or functional effect in the processing but are present in the finished food at insignificant
levels and do not have any technical or functional effect in that food.”

In Section 3 of the EcoShield PX GRAS notification, the calculations show that EcoShield PX™ is present in
the final product at insignificant levels. These calculations used a “worst case scenario,” where EcoShield
PX™ is applied at the highest acceptable level to all total cumulative foods (i.e., 3000 g) eaten in one day.
Even with this implausible maximum use scenario, the number of phages present in a daily diet would be a
mere 70.2 ug, or 23.4 ppb.

EcoShield PX™ is also not expected to have any continued technical effect after application, based on
previous studies. For example, the “Notification for New Use of a Food Contact Substance” for the
technically equivalent product EcoShield™ (FCN 1018; July 22, 2012) included a residual effect study. In that
study, ground beef samples were artificially contaminated with E. coli, treated with EcoShield™, then re-
contaminated with E. coli. The study demonstrated that the reduction in bacterial levels by EcoShield™ was
a one-time occurrence and that EcoShield™ did not have an additional residual effect; i.e., it did not have
any technical or functional effect in that food (Carter et. al., 2012)°. EcoShield™ and EcoShield PX™ are
essentially equivalent (they differ in composition by just two phages, both lytic for E. coli 0157:H7, with the
rest of the composition essentially identical), therefore it can be concluded that EcoShield PX™ will also not
have any continued technical effect.

FSIS has previously determined that “The use of the substance(s) is consistent with FDA’s labeling definition
of a processing aid.” for several bacteriophage preparations, consequently EcoShield™, Listex™,
SalmoFresh™, SalmoPro™, Salmonelex™, PhageGuard E™, and ShigaShield™ have no labeling requirements.
EcoShield PX™ is technically equivalent to these other phage products designated as processing aids.
Furthermore, with the proposed application rate for EcoShield PX™ of up to 1x108 PFU per gram of food
article, even in the worst case / maximum use scenario (1x108 PFU/g,) the rate is 10 times lower than the
maximum 1x10° PFU/g for Listex P100 cleared by the FSIS as sufficiently low enough to not require labeling
(FSIS Directive 7120.1). Therefore, we believe that EcoShield PX™ also qualifies as a processing aid for its
intended use.

5 Carter, C.D.; Parks, A.; Abuladze, T.; Li, M.; Woolston, J.; Magnone, J.; Senecal, A.; Kropinski, A.M.; Sulakvelidze, A.
Bacteriophage cocktail significantly reduces Escherichia coli 0157:H7 contamination of lettuce and beef but does not
protect against recontamination. Bacteriophage 2012, 2, 178-185



SAFETY DATA SHEET
EcoShield PX™

EcoShield PX™
Escherichia coli-specific phage preparation

Section 1: Identification

Product identifier
Product name: EcoShield PX™
Catalog #: 19EP

Recommended use of the chemical and restrictions on use
Phage preparation effective against Escherichia coli 0157:H7

Supplier’s details
Intralytix, Inc.

The Columbus Center
701 E. Pratt St.
Baltimore, MD 21230

Emergency phone number
1-877-ITX-PHAGE
Monday—Friday 9:00 AM — 5:00 PM

Section 2: Hazard identification

Classification of substance or mixture
Not a hazardous substance or mixture

GHS label elements, including precautionary statements
Not a hazardous substance or mixture

Other hazards which do not result in classification
None

Section 3: Composition/information on ingredients

Mixture
Bacteriophages in aqueous 0.1M sodium chloride solution

Component list

Component % composition CAS# Classification
Water >99.4 7732-18-5 Not applicable
Sodium chloride 0.58 7647-14-5 Not applicable
Escherichia coli O157:H7 — specific phages <0.01 Not applicable Not applicable



SAFETY DATA SHEET
EcoShield PX™

Section 4: First aid measures

Description of first-aid measures

If inhaled:
If breathed in, move person into fresh air. If not breathing, give artificial respiration.

In case of skin contact:
Wash off with soap and water.

In case of eye contact:
Flush eyes with water as a precaution.

If swallowed:

Never give anything by mouth to an unconscious person. If swallowed in excess, rinse mouth with
water as a precaution.

Most important symptoms and effects, both acute and delayed:

The most important known symptoms and effects are described in the labelling (see Section 2) and/or
in Section 11.

Indication of any immediate medical attention and special treatment needed:
No data available

Section 5: Fire fighting measures

Suitable extinguishing media
No restrictions

Specific hazards arising from the chemical
None

Special protective actions for fire-fighters
None

Section 6: Accidental release measures

Personal precautions, protective equipment and emergency procedures
For personal protection, see Section 8.

Environmental precautions
No special environmental precautions required

Method and materials for containment and cleaning up

Keep in suitable closed containers. Mop up or absorb with an inert dry material and place in an
appropriate waste disposal container. No specific spill kit is required for this product

N



SAFETY DATA SHEET
EcoShield PX™

Section 7: Handling and storage

Precautions for safe handling
For precautions, see Section 2

Conditions for safe storage, including any incompatibilities
Keep container closed, refrigerated at 2-8°C, and protected from light.

Section 8: Exposure controls / personal protection

Control parameters
Contains no substances with occupational exposure limit values.

Appropriate engineering controls
General industrial hygiene practice

Individual protection measures, such as personal protective equipment (PPE)

Eye/face protection
When using as an aerosol, wear eye protection and provide access to eye/face flushing equipment.

Skin protection
A lab coat and/or gloves may be worn when handling this solution.

Respiratory protection

When airborne exposure limits are exceeded or ventilation is inadequate, use appropriate NIOSH
approved respiratory protection equipment. Respiratory protection programs are subject to 29 CFR §
1910.134.

Section 9: Physical and chemical properties

Information on basic physical and chemical properties

Appearance Clear/opalescent liquid

Odor None

Odor threshold No data available

pH 6.5-7.5

Melting point / freezing point May start to solidify at —0.1°C (31.8°F) (WATER)
Initial boiling point and boiling range The lowest known value is 99.9°C (211.8°F) (WATER).
Flash point No data available

Evaporation rate No data available

Flammability No data available

Upper/lower flammability or explosive No data available

limits

Vapor pressure No data available

Vapor density No data available



SAFETY DATA SHEET
EcoShield PX™

Relative density 1.01 g/cm3
Solubility Soluble in water
Partition coefficient: n-octanol/water No data available
Auto-ignition temperature No data available
Decomposition temperature No data available
Viscosity No data available

Section 10: Stability and reactivity

Reactivity
No data available

Chemical stability
Stable under recommended storage conditions

Possibility of hazardous reactions
No data available

Conditions to avoid
No data available

Incompatible materials
No data available

Hazardous decomposition products
No data available

Section 11: Toxicological information

Acute toxicity
No data available

Skin corrosion/irritation
No data available

Serious eye damagel/irritation
No data available

Respiratory or skin sensitization
No data available

Germ cell mutagenicity
No data available

N



SAFETY DATA SHEET
EcoShield PX™

Carcinogenicity

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as
probably, possible, or confirmed human carcinogen by IARC.

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by ACGIH.

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a
known or anticipated carcinogen by NTP.

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by OSHA.

Reproductive toxicity

No data available

STOT-single exposure
No data available

STOT-repeated exposure
No data available

Aspiration hazard
No data available

Section 12: Ecological information
Toxicity
No data available

Persistence and degradability
No data available

Bioaccumulative potential
No data available

Mobility in soil
No data available

Other adverse effects
No data available

Section 13: Disposal considerations

Disposal methods

Product

Material does not have an EPA Waste Number and is not a listed waste, however, always contact a
permitted waste disposal (TSD) to assure compliance with all current local, state, and Federal
Regulations.

a1



SAFETY DATA SHEET
EcoShield PX™

Packaging
Package may be recycled, if such disposal options exist.

Section 14: Transport information

UN Number
Not relevant

UN Proper Shipping Name
Not relevant

Transport hazard class
Not hazardous

Packing group
Not relevant

Environmental hazards
Not relevant

Special precautions
Keep refrigerated / cool during shipment

Section 15: Regulatory information

TSCA
Not applicable

SARA 302
Not applicable

SARA 311/312
Not applicable

SARA 313
Not applicable

CERCLA
Not applicable

California Proposition 65
This product does not contain any Proposition 65 chemicals.

US State Right-to-Know Regulations
Not applicable



SAFETY DATA SHEET
EcoShield PX™

Section 16: Other information

Revision date Version
April 30, 2019 1

Further information
Notice to Reader

The statements contained herein are based upon technical data that Intralytix, Inc. believes to be
reliable, are offered for information purposes only and as a guide to the appropriate precautionary and
emergency handling of the material by a properly trained person having the necessary technical skills.
Users should consider these data only as a supplement to other information gathered by them and
must make independent determinations of suitability and completeness of information from all sources
to assure proper use, storage and disposal of these materials and the safety and health of employees
and customers and the protection of the environment.

INTRALYTIX, INC. MAKES NO REPRESENTATION OR WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE, WITH
RESPECT TO THE INFORMATION HEREIN OR THE PRODUCT TO WHICH THE INFORMATION
REFERS.



Cournoyer, Patrick

From: Alexander Sulakvelidze <asulakvelidze@intralytix.com>
Sent: Tuesday, August 27, 2019 12:20 PM

To: Cournoyer, Patrick

Subject: RE: Additional questions from FSIS re: GRN834
Attachments: EcoShield PX response to FSIS_082719.pdf

Dear Patrick,

Please find our responses to the FSIS questions in the attached letter. | hope this satisfactorily addresses all
FSIS remaining concerns / questions, and that the GRAS notice would be granted so that we can start
supplying the product to the industry in a timely fashion.

Thank you!

Sandro

Alexander Sulakvelidze, Ph.D.
Executive Vice-President
Chief Scientific Officer
Intralytix, Inc.

The Columbus Center

701 E. Pratt Street

Baltimore, MD 21202

Phone: 410-625-2533

Fax: 410-625-2506

E-mail: asulakvelidze@intralytix.com
www.intralytix.com

This electronic message contains information solely for the intended recipients. Any unauthorized interception of this
message or the use or disclosure of the information it contains may violate the law and subject the violator to civil or
criminal penalties. If you believe you have received this message in error, please notify the sender and delete the email
immediately.

From: Cournoyer, Patrick <Patrick.Cournoyer@fda.hhs.gov>
Sent: Wednesday, August 21, 2019 6:56 PM

To: Alexander Sulakvelidze <asulakvelidze@intralytix.com>
Subject: Additional questions from FSIS re: GRN834

Dear Dr. Sulakvelidze


mailto:asulakvelidze@intralytix.com
mailto:Patrick.Cournoyer@fda.hhs.gov
http:www.intralytix.com
mailto:asulakvelidze@intralytix.com
mailto:asulakvelidze@intralytix.com

8681 Robert Fulton Drive
Columbia, MD 21046

] ]
intralytix
410-625-2506
info@intralytix.com
intralytix.com

August 27, 2019

Patrick Cournoyer, PhD

Center for Food Safety and Applied Nutrition
Office of Food Additive Safety

U.S. Food and Drug Administration

5001 Campus Drive

College Park, MD 20740-3835

Re: Additional questions from FSIS regarding GRN 834

Dear Dr. Cournoyer,

Thank you for your letter of 8/21/19 regarding the above-referenced GRAS notification. Our
understanding of your letter is that the FSIS technical team has questions regarding the (1) suitability
of EC229 as a surrogate for adulterant STEC and (2) use of three to eight phages for EcoShield PX™
cocktail. Please find our responses to both questions below:

1. The strain EC229 is an Escherichia coli O157:H7 isolate. E. coli O157:H7 is one of the “big
seven” STEC serotypes and is arguably the STEC serotype most frequently implicated in
foodborne disease. Thus, Escherichia coli O157:H7 is a suitable surrogate for efficacy studies
for STEC. Ifthe FSIS is looking for additional information specifically about the Ec229 strain,
we are pleased to provide the following brief summary: EC229 is a nalidixic acid resistant
version of Escherichia coli O157:H7 strain 2886-75. It has been selected, via serial passaging,
for resistance to nalidixic acid, and it has been used as a surrogate for E. coli O157:H7 in
various studies [1, 2]. Additionally, strain EC229 was previously used as the Escherichia coli
O157:H7 surrogate target strain in the efficacy studies performed in support of FCN No. 1018,
in which EcoShield™ was cleared by the FDA / USDA for use in production of red meat parts
and trim prior to grinding as processing aid with no labeling requirements. The original
2886-75 strain is the strain responsible for the first known U.S. case of disease caused by E.
coli O157:H7 infection and it was identified in 1982 as a causal agent for hemorrhagic colitis
[3,4]. Since its initial identification, the strain has been well characterized phenotypically and
genotypically [4, 5]. The Ec229 strain is the same as 2886-75 except that it is nalidixic acid
resistant which ensures robustness of data when recovery of the strain is enumerated during
the efficacy studies (because plating on selective media supplemented with nalidixic acid
further enhances the specificity of the media and provides additional assurance that only the
challenge organism —i.e., EC229 — is enumerated). Therefore, EC229 is an excellent surrogate
for adulterant STEC.

2. EcoShield PX™ is a cocktail of lytic phages as described in the GRAS notification (GRN 834).
The specific purpose of mixing three to eight monophages is to enable quick response to real-
life situations when uncommon / new STEC strains or serovars may be emerging and
contaminating food products. The ability to utilize various blends of up to eight lytic phages
allows our phage biocontrol technology to ensure optimal efficacy which, in turn, is critical for
ensuring the safety of foods. Namely, it helps in (i) warranting the broadest possible lytic


mailto:info@intralytix.com
http:intralytix.com

activity of the cocktail for effective control of multiple STEC strains and (ii) reducing the risk
of development of bacterial resistance against EcoShield PX.

All studies presented in the current GRAS application were conducted with a formulation
containing three lytic phages. Additional phages will increase the lytic range and potency of
the preparation, but they also increase the cost of production. Therefore, at a minimum,
Intralytix will utilize a cocktail of at least three phages, and will only add additional phages if
the circumstances warrant. All phages are/will be (i) lytic in nature, (ii) free of all undesirable
genes, and (iii) produced and QC-ed based on stringent criteria presented in the current GRAS
notice. They will also meet all 10 (ten) criteria for inclusion in the EcoShield PX cocktail set
forth in Section 2.1 of the current GRAS notice GRN 834. All of the component phages will
be available through ATCC. Finally, the final concentration of phages applied onto foods —
irrespective of whether the formulation contains three phages or eight — will always be up to
the maximum of 1x10® PFU/g for consistent efficacy, as specified in the GRAS notice GRN
834. Similar flexibility on a phage cocktail formulation has been previously granted by the
FDA / USDA to another phage preparation produced by another company (GRN 724). That
GRAS notice allows the use of any combination of 6 phages from the pool of 12 bacteriophages
to prepare different variations of their phage cocktail. We anticipate that a similar flexibility
would be granted to EcoShield PX.

I hope the above satisfactorily addresses the questions from the FSIS. We look forwarded to receiving
the FDA clearance for the EcoShield PX preparation as GRAS, so that we can start supplying the
product to the industry to help decrease the burden of STEC-related foodborne illness.

Sincerely,

Alexander Sulakvelidze, Ph.D.
Executive Vice President and Chief Scientific Officer

1. Abuladze, T, et al., Bacteriophages reduce experimental contamination of hard surfaces, tomato, spinach, broccoli, and ground beef
by Escherichia coli 0157:H7. Appl. Env. Microbiol., 2008. 74(20): p. 6230-6238.

2. Carter, C., et al., Bacteriophage cocktail significantly reduces Escherichia coli O157: H7 contamination of lettuce and beef, but does
not protect against recontamination. Bacteriophage, 2012. 2(3): p. 178 - 185.

3. Riley, L.W., et al., Hemorrhagic Colitis Associated with a Rare Escherichia coli Serotype. New England Journal of Medicine, 1983.
308(12): p. 681-685.

4, Sanjar, F., et al., Genome sequence of Escherichia coli O157:H7 strain 2886-75, associated with the first reported case of human
infection in the United States. Genome Announcements, 2014. 2(1): p. ¢01120-13.

5. Whittam, T.S., LK. Wachsmuth, and R.A. Wilson, Genetic Evidence of Clonal Descent of Escherichia coli O157:H7 Associated with

Hemorrhagic Colitis and Hemolytic Uremic Syndrome. The Journal of Infectious Diseases, 1988. 157(6): p. 1124-1133.
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