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Committee Report/Minutes
2022 AAFCO Annual Meeting
Aug 5, 2022 10:00 – 12:00 PM

Committee Recommendations
Committee recommendation summary or list.
(1)
Board Recommendations
Board recommendation summary or list.
(1)
Association Actions
Association action summary or list.
(1)
(2)
Committee Participants
Members Present:
Liz Beckman (WA – Chair), Stan Cook (MO – Co-chair), Darrell Johnson (BOD Liaison), Chris Berg (IA),
William Burkholder (FDA-CVM), Charlotte Conway (FDA-CVM), James Embry (TX), George Ferguson
(NC), Madison Fink (MO), Kristen Green (KY), Kristen Hamilton (ID), Tiffany Leschishin (MN), Barbarajean Schliecher (KS), Katie Simpson (IN), Austin Therrell (SC), Justin Hill (NC), Holly Jewell (NC).
Advisors Present:
Bill Bookout (NASC), Louise Calderwood (AFIA), Dave Dzanis (ACVN), James Emerson (US Poultry and
Egg), Dave Fairfield (NGFA), David Meeker (NARA), Chris Nash (PFAC), Angele Thompson (PFI), Pat
Tovey (PFI), Cathy Alinovi (NGPFMA)
Committee Report
Meeting called to order at 10:00 CST
Announcements
Holly Jewell and Justin Hill were announced as new members.
Committee Activities

Committee Minutes
Human Grade Working Group – Holly Jewell, NC
The human grade workgroup has been meeting with the USDA-AMS. The workgroup has a checklist,
guidelines and example documents. The workgroup decided to modify the labeling requirements section
on the checklist to limit the need for a label review by the AMS auditor. The documents are available in
the PFC Members and Advisors team site in BIN for 2 weeks for full members and advisors to comment.
The plan is to conduct an e-vote by the PFC on the documents at the end of August so that the
documents can go to the BOD for final approval. The current checklist for the AMS audit can be found in
APPENDIX A.
The new Human Grade Guidelines and a new definition for the term ‘human grade’ passed by
Membership vote on Thursday, August 4th and will be published in the 2023 Official Publication.
Implementation of the USDA-AMS Human Grade audit process will start as soon as the checklist is
finalized.
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Copper Workgroup – Dr. William Burkholder, FDA-CVM
The copper workgroup has completed their work and the report will be made available in the Feed Bin for
comment. The report will be discussed publically at the January 2023 mid-year AAFCO meeting.
Kristen Green moves that the PFC accept the Copper Workgroup Report (APPENDIX B). Charlotte
Conway seconds. Motion carries.
PFLM Implementation Workgroup – Stan Cook, MO
There has been lots of work done by industry and members both.
The groups are still working on some language for nutritional adequacy and safe handling. The group is
very close to having the draft Model Bill language ready. Regulators came together on Wednesday
August 3rd and went over the four parts of the PFLM project to get feedback in real time from those who
are looking at this fresh. The meeting was put together quickly and AAFCO appreciates the organizers as
well as those that attended and provided input.
The nutritional adequacy statement will be included at the bottom of the facts box. Right now this is in
consumer research for quantitative review. The group is also assessing 3 intended use statements. The
Consumer Research report should be available in September.
The PLFM Implementation challenge is to implement the new labeling requirements across 50 states and
industry will be a challenge, group continues to work, open to suggestions for how to get this information
out to industry. Education will be required for small pet food manufacturers, especially those that are not
aware of the work being done.
•
•
•
•

50 state webinars –to start in next few months. To educate regulators.
Develop and provide educational materials for industry, states, consumers. Going to need help in
identifying and providing opportunities to educate.
Timeline (keeps moving) – seeing progress
PFC is trying to keep process transparent, hoping to pull more folks in to help.

This presentation (APPENDIX C) will be attached to the minutes on the PFC website. Still working on the
final language, market research done in September, no plans yet for how to make that public. Qualitative
and quantitative research (600 people total) has been done or is in the process of being completed.
The current tentative timeline is available in the presentation. In general, the comment period will be
open in the next month or so. Workgroups will convene to make updates to the Model Regulation in midNovember based on comments. The draft Model Regulations will then go to the full committee for review.
In December, PFC hopes to vote on the Draft Model Regulations, , and send the Draft Model Regulations
to the Model Bill and Regulations Committee (MBRC). January will have more information about
implementation and planned trainings.
Implementation will be difficult, and lengthy, and some states will struggle to adopt within a couple of
years, during this period, states will need to utilize discretion. AAFCO sent out a survey to state members
asking about how states apply discretion. Implementation is going to require a lot of education. There is
concern by industry that they will start implementing, but that certain states will require the old labels still.
The logistics of changing labels is going to be challenging Getting the resources to make the changes will
be difficult, as firms will be competing for limited resources. Time and patience will be important.
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The formatting changes for labels are significant and the crude fiber guarantee will be replaced by dietary
fiber.
PFC intends to send out another survey after doing the 50 state webinars. Industry is interested to know if
there are any states that would be a roadblock to the overall implementation process.
Training and Outreach Sub-Committee - Chris Berg, IA
Pet Food Labeling Guide is being updated to match the 2022 Model Regulations, currently in track
changes mode. A workgroup will be put together to see how to publish (maybe just electronically) an
updated version while PFLM finishes.
Upcoming training ideas:
• Pet Food Forum – Labeling workshop. May 2022 workshop was successful. Did three 15 min
talks.
• AAFCO meeting – have a labeling workshop.
• Maybe include some industry meetings – such as Super Zoo, IPPE, industry association
Meetings.
There will be a lot of upcoming training/outreach needs.
• Regulatory
o Legislative
• Industry
• Consumers
• Veterinarians
It was suggested that PFC put forth a template document listing trainings, places, audiences for PFLM
implementation and send this as a single proposal to the BOD. This roadmap should list the majority of
items, for ex: 18-24 months out. Consideration of getting a project manager for the implementation.
Website Update - Chris Berg, IA
AAFCO as a whole is completely updating AAFCO’s websites. AAFCO requests industry associations for
a single email about how their industry and other groups use the AAFCO website. For ex. what is
important, etc. in 30 days. aafco@aafco.org. This request is regarding the website only and does not
include the Feed BIN.
Contact Chris Berg if you are interested in assisting.
Meeting concluded at 12:00 PM.
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Appendix A
AAFCO Standard for “Human Grade” Pet Food
AAFCO developed the following standard for making “human grade” pet food claims on pet
food and specialty pet food labeling. This standard must be met when applying under the
USDA Agriculture Marketing Service (AMS) Process Verified Program (PVP).
(1) In the AAFCO defined feed term “human grade”, the use of the term “human grade”
is only acceptable in reference to the product as a whole. The feed term specifies
that every ingredient and the resulting product must be stored, handled, processed,
and transported in a manner that is consistent and compliant with 21 CFR part 117
and all other applicable federal human food law as required by ingredient, process
and/or facility type.
a. A claim regarding “human grade ingredients” is only acceptable if the product
as a whole is “human grade.”
b. Every use of the term “human grade” must be coupled with the statement of
intended use (e.g. human grade dog food or human grade cat treats).
(2) It shall be the manufacturing firm’s responsibility to ensure it is able to manufacture
in a human food facility and be licensed and inspected by the authorized agency for
human food production. Human Grade Pet Food claims are voluntary, and as such,
no feed control official, neither state nor federal, can mandate that a human food
authority license a facility that is only manufacturing a pet food product.
a. All facilities that process or package a final “human grade” pet food product
that is considered ready-to-eat must be registered as both an FDA animal
food facility and an FDA human food facility.
(3) A 21 CFR part 117 GMP equivalency audit shall be conducted annually by
Agriculture Marketing Service through the Process Verified Program unless the
facility has been inspected for compliance by an agency with enforcement authority
with applicable food safety regulations within the last year.
(4) The firm must maintain written procedures to ensure “human grade” products are
stored, transported, and handled throughout the distribution channel in a manner
that maintains the product’s “human grade” status.
(5) In order to substantiate that a “human grade” pet food claim is truthful and not
misleading on products manufactured in an FDA Human Food Facility subject to 21
CFR Part 117, the firm must maintain and make available upon request,
documentation sufficient to show that:

a. All individual ingredients supplied to the manufacturer that are further utilized
in the manufacture of human grade pet food, are fit for human consumption.
b. Every ingredient and the resulting product are stored, handled, processed,
and transported in a manner that is consistent and compliant with 21 CFR
part 117 and the final product is considered ready-to-eat;
c. The manufacturing facility is licensed to produce human food by all
appropriate/required authorities; and
(6) In order to substantiate that a “human grade” pet food claim is truthful and not
misleading, on products that are/contain ingredients traditionally under the federal
authority of an agency other than FDA (e.g., USDA FSIS), where final processing or
packing occurs in:
a. A registered FDA Human Food Facility subject to 21 CFR Part 117, the firm
must maintain and make available upon request, documentation sufficient to
verify that:
i. All included ingredients were processed, packed, held and shipped in
compliance with the applicable federal regulations for the manufacture
of human foods and the final product is considered ready-to-eat.
ii. All non-FDA registered facilities utilized in the manufacture of the
included ingredients are authorized by the appropriate regulatory
authority to produce human food; and
iii. The FDA facility that processes or packs the “Human Grade” Pet Food
is licensed to produce human food by all appropriate/required
authorities.
or;
b. A non-FDA food facility producing human food (e.g., slaughter plant), the firm
must maintain and make available upon request, documentation sufficient to
verify that:
i. All included ingredients were processed, packed, held and shipped in
compliance with the applicable federal regulations for the manufacture
of human foods and the final product is considered ready-to-eat.
ii. All non-FDA registered facilities utilized in the manufacture of the
included ingredients are authorized by the appropriate regulatory
authority to produce human food;

iii. The processing or packing of the “Human Grade” Pet Food is
conducted in an area/room identified within the facilities required
HACCP/Food Safety Plan as an area/room dedicated to the blending,
packaging, repackaging and/or labeling of a ready-to-eat food; and
iv. The non-FDA facility that processes or packs the “Human Grade” Pet
Food is licensed to produce human food by all appropriate/required
authorities.

(7) The manufacturer of a pet food or specialty pet food product with “human grade”
claims must ensure:
a. It is clearly labeled for its intended use as animal food, and each use of
“human grade” must be coupled with the statement of intended use such as
“human grade dog food” or “human grade cat treats”.
b. No statements of quality or grade appear in the ingredient statement
[PF5(d)(3)];
c. All uses of the words “human grade” pet food on the label are in a type size
no larger than that of the statement of intended use, as required by
PF2(a)(2);
d. A claim of “human grade ingredients” is only acceptable if the product as a
whole meets the requirements of the “human grade pet food” term;
e. Requirements (7) a & c noted above are applied to all forms of labeling
(brochures, point of sale materials, websites, etc.) where the term “human
grade pet food” is utilized; and
f. The label is in compliance with all applicable labeling rules, including any
voluntary labeling allowed under participation in the Agriculture Marketing
Service Process Verified Program.
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AAFCO “Human Grade” Pet Food Standard Checklist
AAFCO developed the following standard for making voluntary “human grade” pet food claims on
pet food and specialty pet food labeling. This standard must be met when applying under the USDA
Agriculture Marketing Service (AMS) Process Verified Program (PVP).
1. Prepare QAD 1001A PVP Checklist.
2. Identify program documents and sections that address each criterion
3. Explanations and/or comments must be provided to provide enough evidence of
conformance or non-conformance, as applicable.
NOTE: When this Addendum is complete, print to ADOBE and add to the audit documentation.
Do NOT copy and Paste to a 1001A Checklist.
 Audit the program using the checklist below:
AAFCO Human Grade Pet Food
Standard Criteria
1. Ingredients

Conform
(Y/N?)

Objective
Evidence/Findings/Remarks

In the AAFCO defined feed term “human
grade”, the use of the term “human grade” is
only acceptable in reference to the product as
a whole.
a) The firm has documented that all
included ingredients were stored,
handled, processed and transported in
a manner that is consistent and
compliant with 21 CFR part 117 and
those applicable federal human food
laws as required by ingredient,
process and/or facility type.
b) The firm has documented that all
individual ingredients supplied to the
manufacturer that are further utilized
in the manufacture of human grade
pet food are fit for human
consumption.
2. Facility
It shall be the manufacturing firm’s
responsibility to ensure it is able to
manufacture in a human food facility and be
licensed and inspected by the authorized
USDA is an equal opportunity provider, employer, and lender.
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agency for human food production. Human
Grade Pet Food claims are voluntary.
a) The facility is registered and/or
licensed to produce human food by
all appropriate/required authorities
(both federal and state or local).
b) The facility is registered as both an
FDA animal food facility and human
food facility.
3. Inspection
A 21 CFR part 117 GMP equivalency audit
shall be conducted annually by Agriculture
Marketing Service through the Process
Verified Program unless the facility has been
inspected for compliance by an agency with
enforcement authority with applicable food
safety regulations within the last year.
a) The facility has been inspected for
compliance by an agency with
enforcement authority with
applicable food safety regulations
within the last year. Date of Audit?
_____________
b) If no, conduct the 21 CFR part 117
equivalency audit.
4. Written Procedures (Ref Standards 4-6)
a) The firm maintains written
procedures to ensure “human grade”
products were stored, transported,
and handled throughout the
distribution channel in a manner that
maintains the product’s “human
grade” status.

USDA is an equal opportunity provider, employer, and lender.

Approved by_________ JW

Agricultural
Marketing

Quality Assessment Division
1400 Independence Avenue SW, Stop 0258

Service

Washington, DC 20250

QAD XXXX Checklist
September 2, 2022
Page 3 of 4

b) In an FDA regulated facility, the
firm can demonstrate that every
ingredient and the resulting product is
stored, handled, processed, and
transported in a manner that is
consistent and compliant were t with
21 CFR part 117 and the final
product is considered ready-to-eat.
c) In a non-FDA regulated facility, the
firm can demonstrate that the
processing or packing of the “Human
Grade” Pet Food is conducted in an
area/room identified within the
facilities required HACCP/Food
Safety Plan as an area/room
dedicated to the blending, packaging,
repackaging and/or labeling of readyto-eat food.
7.

Label

The manufacturer of a pet food or specialty
pet food product with “human grade’ claims
must ensure the following:
a) It is clearly labeled for its intended
use as animal food, and each use of
“human grade” must be coupled with
the statement of intended use such as
“human grade dog food” or “human
grade cat treats”
b) The label is in compliance with all
applicable labeling rules, including
any voluntary labeling allowed under
participation in the Agriculture
Marketing Service Process Verified
Program.
NOTE: When this Addendum is complete, print to ADOBE and add to the audit documentation. Do NOT
copy and Paste to a 1001A Checklist.
USDA is an equal opportunity provider, employer, and lender.
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The information and examples included in this guidance document are not intended to be a limiting, allinclusive list for substantiation documents required to support conformance with the Human Grade Pet
Food Standard and Audit Checklist. Forms of documentation and content may vary based on facility and
product type.

FSIS Facility (Process Flow Example 1)
Facility:
a) Documentation of FDA Animal Food Facility Registration and FDA Human Food Facility
Registration (see Appendix 1)
b) The facility is registered and/or licensed to produce human food by all appropriate/required
authorities (may vary by jurisdiction and state). Such evidence may include, but is not limited to:
a. facility licenses or permits for operation of edible food manufacturing facilities; or (see
Appendix 2a, 2b)
b. results of most recent inspections issued by local, county, or state public health
authorities
Inspection:
a) Documentation of current FSIS Grant of Inspection (see Appendix 3)
a. Section 7: Proteins must be indicated on Grant of Inspection
b. Section 8: Type of Grant is “Final”
c. Verify establishment and Pack Code indicated on Grant of Inspection are listed on FSIS
Meat, Poultry, and Egg Product Inspection Directory
https://www.fsis.usda.gov/wps/portal/fsis/topics/inspection/mpi-directory
b) 21 CFR part 117 GMP equivalency audit shall be conducted for area/room identified within the
facilities’ required HACCP/Food Safety Plan as an area/room dedicated to the blending,
packaging, repackaging, and/or labeling of ready-to-eat food.
Ingredients:
a) Such evidence may include, but is not limited to:
a. If ingredient is or contains a combination of 3% or greater beef, pork, lamb, poultry, or
rabbit - Verify ingredient Pack Code (“Passed and Inspected” FSIS stamp of inspection)
(see Appendix 5)
b. Affidavit from manufacturer and/or guarantor of product (see Appendix 6)
c. Affidavit from ingredient suppliers
b) Such evidence may include, but is not limited to:
a. Affidavit from manufacturer and/or guarantor of product (see Appendix 6)
b. Affidavit from ingredient suppliers
c. If ingredient is or contains a combination of 3% or greater beef, pork, lamb, poultry, or
rabbit - Verify ingredient Pack Code (“Passed and Inspected” FSIS stamp of inspection)
d. Ingredient specification sheets
Written Procedures:
a) Not applicable for this facility type
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b) Firm has documented procedures and SOPs for processing or packing of the “human grade” pet
food in the area/room dedicated to the blending, packaging, repackaging, and/or labeling of
ready-to-eat food indicated in the facility’s HACCP/Food Safety Plan.
c) Firm has written documentation outlining the process and procedures to be followed in order to
ensure products, labeled as “Human Grade” pet food, are stored and transported throughout
the distribution channel in a manner compliant with applicable human food regulations. Such
documentation must also include an identified section that indicates measures/steps taken to
ensure that all parties involved in the distribution channel are aware of the product’s “Human
Grade” status. (see Appendix 7)
Label:
(a – e) AAFCO Labeling Requirements as indicated in the AAFCO Model Bill and Regulations and Official
Feed Term “Human Grade”
(f) If using the PVP shield, the firm follows all applicable labeling rules, including any voluntary labeling
allowed under participation in the Agriculture Marketing Service Process Verified Program

FDA Facility (Process Flow Example 2)
Facility:
a) Documentation of FDA Animal Food Facility Registration and FDA Human Food Facility
Registration (see Appendix 1)
b) The facility is registered and/or licensed to produce human food by all appropriate/required
authorities (may vary by jurisdiction and state). Such evidence may include, but is not limited to:
a. facility licenses or permits for operation of edible food manufacturing facilities; or (see
Appendix 2a, 2b)
b. results of most recent inspections issued by local, county, or state public health
authorities
Inspection:
a) Documentation of notarized Certificate of Inspection by an agency with enforcement authority
to conduct 21 CFR 117 GMP inspections (see Appendix 4)
b) Verify inspection date
Ingredients:
c) Such evidence may include, but is not limited to:
a. If ingredient is or contains a combination of 3% or greater beef, pork, lamb, poultry, or
rabbit - Verify ingredient Pack Code (“Passed and Inspected” FSIS stamp of inspection)
(see Appendix 5)
b. Affidavit from manufacturer and/or guarantor of product (see Appendix 6)
c. Affidavit from ingredient suppliers
d) Such evidence may include, but is not limited to:
a. Affidavit from manufacturer and/or guarantor of product
b. Affidavit from ingredient suppliers
c. If ingredient is or contains a combination of 3% or greater beef, pork, lamb, poultry, or
rabbit - Verify ingredient Pack Code (“Passed and Inspected” FSIS stamp of inspection)
d. Ingredient specification sheets
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Written Procedures:
a) Procedures and SOP to ensure that every ingredient and final product are stored, handled,
processed, and transported in a manner that is consistent and compliant with 21 CFR part 117.
a. Verify final product contains no more than 3% beef, pork, poultry, or rabbit and meets
the definition of ready-to-eat as defined by 21 CFR 117.3
21 CFR 117.3 Ready-to-eat food (RTE food) means any food that is normally eaten in its raw state or
any other food, including a processed food, for which it is reasonably foreseeable that the food will
be eaten without further processing that would significantly minimize biological hazards.
b) Not applicable for this facility type
c) Firm has written documentation outlining the process and procedures to be followed in order to
ensure products, labeled as “Human Grade” pet food, are stored and transported throughout
the distribution channel in a manner compliant with applicable human food regulations. Such
documentation must also include an identified section that indicates measures/steps taken to
ensure that all parties involved in the distribution channel are aware of the product’s “Human
Grade” status. (see Appendix 7)
Label:
(a – e) AAFCO Labeling Requirements as indicated in the AAFCO Model Bill and Regulations and Official
Feed Term “Human Grade”
(f) If using the PVP shield, the firm follows all applicable labeling rules, including any voluntary labeling
allowed under participation in the Agriculture Marketing Service Process Verified Program

Process Flow Example 2 - FDA Facility
Ready-to-Eat
Ingredients:
Dehydrated Meats
(USDA seal)

Raw Ingredients:
Dehydrated Fruits,
Veggies, Vitamins/
Minerals

Blending/Packaging Facility
(Human Food Production Facility)

Pre-Weigh

Blender

Rare Earth
Magnet

Sifter/Screener

Supersack

Final Packaging

Conveyor Metal
Detector

Palletizing

Warehouse

Shipping

Appendix 1
Date:

Section 1 Type of Registration
1a. DOMESTIC REGISTRATION
1b. INITIAL REGISTRATION:

PIN NUMBER:

ARE YOU THE NEW OWNER OF A PREVIOUSLY REGISTERED FACILITY?
1c. PREVIOUS OWNER'S TITLE :

PREVIOUS OWNER'S NAME :

Yes

No
PREVIOUS OWNER'S REGISTRATION NUMBER :

Section 2 Facility Name/Address Information
FACILITY NAME:
FACILITY NAME SUFFIX:
FACILITY STREET ADDRESS, Line1:
FACILITY STREET ADDRESS, Line2:
CITY:

STATE/PROVINCE/TERRITORY:

ZIP CODE (POSTAL CODE):
COUNTRY/AREA: UNITED STATES
PHONE NUMBER (Include Area/Country Code):
FAX NUMBER (Include Area/Country Code):
EMAIL ADDRESS:

Section 3 Preferred Mailing Address Information
(Complete this section only if different from Section 2, Facility Name/Address Information)
If information is the same as section 2, check the box:
NAME:
ADDRESS, Line1:
ADDRESS, Line2:
CITY:

STATE/PROVINCE/TERRITORY:

ZIP CODE (POSTAL CODE):
COUNTRY/AREA: UNITED STATES
PHONE NUMBER (Include Area/Country Code):
FAX NUMBER (Include Area/Country Code):
EMAIL ADDRESS:

Section 4 Parent Company Name/Address Information
(If applicable and If different from sections 2 and 3). If information is the same as another section, check which section:
Section 2  Facility Address Information
Section 3  Preferred Mailing Address Information
None of the above
NAME OF PARENT COMPANY:
PARENT COMPANY SUFFIX:
STREET ADDRESS OF PARENT COMPANY, Line 1:
STREET ADDRESS OF PARENT COMPANY, Line2:
CITY:

STATE/PROVINCE/TERRITORY:

ZIP CODE (POSTAL CODE):
COUNTRY/AREA: UNITED STATES
PHONE OF INDIVIDUAL AT PARENT COMPANY (Include Area/Country Code):
FAX # OF INDIVIDUAL AT PARENT COMPANY (Include Area/Country Code):
EMAIL ADDRESS OF INDIVIDUAL AT PARENT COMPANY:

Section 5 Emergency Contact Information
For foreign facilities, FDA will use your U.S. agent as your emergency contact unless you choose to designate a different contact here.
If information is the same as another section, check which section:
Same as Facility Address (Section 2)
Same as U.S. Agent Information (Section 7)
None of the above
INDIVIDUAL's TITLE:
INDIVIDUAL'S NAME:

INDIVIDUAL's TITLE OTHER:

INDIVIDUAL'S MIDDLE NAME:
INDIVIDUAL'S LAST NAME:
TITLE:
EMERGENCY CONTACT PHONE (Include Area/Country Code):
EMAIL ADDRESS:

Section 6 Trade Names
(If this facility uses trade names other than that listed in section 2 above, list them below (E.G.,"also doing business as," "facility also known as"):
ALTERNATE TRADE NAME # 1:

Section 7 United States Agent
(To be completed by facilities located outside any state or territory of the United States, District Of Columbia, or The Commenwealth of Puerto Rico)
FIRST NAME OF U.S. AGENT: N/A
MIDDLE NAME OF U.S. AGENT: N/A
LAST NAME OF U.S. AGENT: N/A
TITLE: N/A
ADDRESS, Line 1: N/A
ADDRESS,Line 2: N/A
CITY: N/A

STATE: N/A

ZIP CODE (POSTAL CODE): N/A

COUNTRY/AREA: N/A

PHONE NUMBER (Include Area/Country Code): N/A
EMERGENCY CONTACT PHONE NUMBER (Include Area Code): N/A
FAX NUMBER (Include Area/Country Code): N/A
EMAIL ADDRESS: N/A

Section 8 Seasonal Facility Dates of Operation
Optional  Give the approximate dates that your facility is open for business, if its operations are on a seasonal basis.
For Harvest 1
Start Month:

End Month:

For Harvest 2
Start Month:

End Month:

Section 9 General Product Categories  HUMAN/ANIMAL/BOTH
Food for Human Consumption

Food for Animal Consumption

Section 9a Food for Human Consumption
TYPE OF ACTIVITY CONDUCTED AT THE FACILITY ( Optional )
Check all types of operations that are performed at this facility regarding the manufacturing/processing, packing or holding of food.
Ambient
Food
Refrigerated
Storage
Food
Frozen
Warehouse Storage
Food
Other
To be completed by all / Holding
Warehouse
Storage
Interstate
Activity
food facilities. Please Facility
/ Holding
Farm
Warehouse Acidified Low Acid Conveyance
Salvage
Conducted
see instructions for
(e.g.,
Facility
Contract Labeler / Manufacturer Repacker
Mixed
/ Holding
Food
Food
Caterer /
Operator
(Please
further examples.
storage
(e.g.,
Sterilizer Relabeler / Processor / Packer
Type
Facility
Processor Processor Catering
(Reconditioner)
Specify
facilities,
storage
Facility
(e.g.,
Point
Below
including
facilities,
storage
Row 37)
storage
including
facilities)
tanks,
storage
grain
tanks)
elevators)
1. ALCOHOLIC
BEVERAGES [21
CFR 170.3 (n)
(2)]
2. BABY (INFANT
AND JUNIOR)
FOOD
PRODUCTS
Including Infant
Formula
3. BAKERY
PRODUCTS,
DOUGH MIXES,
OR ICINGS [21
CFR 170.3 (n)
(1), (9)]
4. BEVERAGE
BASES [21 CFR
170.3 (n) (3),
(35)]
5. CANDY
WITHOUT
CHOCOLATE,
CANDY
SPECIALTIES
AND CHEWING
GUM [21 CFR

170.3 (n) (6), (9),
(25), (38)]
6. CEREAL
PREPARATIONS,
BREAKFAST
FOODS, QUICK
COOKING /
INSTANT
CEREALS [21
CFR 170.3 (n)
(4)]
7. CHEESE AND
CHEESE
PRODUCT
CATEGORIES
[21 CFR 170.3 (n)
(5)]
a. Soft, Ripened
Cheese
b. SemiSoft
Cheese
c. Hard Cheese
d. Other Cheeses
and Cheese
Products
8. CHOCOLATE
AND COCOA
PRODUCTS [21
CFR 170.3 (n)
(3), (9), (38),
(43)]
9. COFFEE AND
TEA [21 CFR
170.3 (n) (3), (7)]
10. COLOR
ADDITIVES FOR
FOODS [21 CFR
170.3 (o) (4)]
11. DIETARY
CONVENTIONAL
FOODS OR
MEAL
REPLACEMENTS
(Includes Medical
Foods) [21 CFR
170.3 (n) (31)]
12. DIETARY
SUPPLEMENT
CATEGORIES
a. Proteins, Amino
Acids, Fats and
Lipid
Substances [21
CFR 170.3(o)
(20)]
b. Vitamins and
Minerals
c. Animal By
Products and
Extracts
d. Herbals and
Botanicals
13. DRESSING
AND
CONDIMENTS
[21 CFR 170.3 (n)
(8), (12)]
14. FISHERY /
SEAFOOD
PRODUCT
CATEGORIES
[21 CFR 170.3 (n)
(13), (15), (39),
(40)]
a. Fin Fish, Whole
or Filet
b. Molluscan
Shellfish
c. Other Shellfish
d. Ready to Eat
(RTE) Fishery
Products
e. Processed and
Other Fishery
Products
15. FOOD
ADDITIVES,
GENERALLY
RECOGNIZED

AS SAFE (GRAS)
INGREDIENTS,
OR OTHER
INGREDIENTS
USED FOR
PROCESSING
[21 CFR 170.3 (n)
(42); 21 CFR
170.3 (o) (1), (2),
(3), (5), (6), (7),
(8), (9), (10),
(11), (12), (13),
(14), (15), (16),
(17), (18), (19),
(22), (23), (24),
(25), (26), (27),
(28), (29), (30),
(31), (32)]
16. FOOD
SWEETENERS
(NUTRITIVE) [21
CFR 170.3 (n) (9)
(41), 21 CFR
170.3 (o) (21)]
17. FRUIT AND
FRUIT
PRODUCTS [21
CFR 170.3 (n)
(16), (27), (28),
(35), (43)]
a. Fresh Cut
Produce
b. Raw
Agricultural
Commodities
c. Other Fruit and
Fruit Products
18. FRUIT OR
VEGETABLE
JUICE, PULP OR
CONCENTRATE
PRODUCTS [21
CFR 170.3 (n)
(3), (16), (35)]
19. GELATIN,
RENNET,
PUDDING
MIXES, OR PIE
FILLINGS [21
CFR 170.3 (n)
(22)]
20. ICE CREAM
AND RELATED
PRODUCTS [21
CFR 170.3 (n)
(20), (21)]
21. IMITATION
MILK
PRODUCTS [21
CFR 170.3 (n)
(10)]
22. MACARONI
OR NOODLE
PRODUCTS [21
CFR 170.3 (n)
(23)]
23. MEAT, MEAT
PRODUCTS AND
POULTRY (FDA
REGULATED)
[21 CFR 170.3 (n)
(17), (18), (29),
(34), (39), (40)]
24. MILK,
BUTTER, OR
DRIED MILK
PRODUCTS [21
CFR 170.3 (n)
(12), (30), (31)]
25. MULTIPLE
FOOD DINNERS,
GRAVIES,
SAUCES AND
SPECIALTIES [21
CFR 170.3 (n)
(11) (14), (17),
(18), (23), (24),
(29), (34), (40)]
26. NUTS AND
EDIBLE SEED
PRODUCT
CATEGORIES
[21 CFR 170.3 (n)
(26), (32)]

(26), (32)]
a. Nut and Nut
Products
b. Edible Seed
and Edible Seed
Products
27. PREPARED
SALAD
PRODUCTS [21
CFR 170.3 (n)
(11), (17), (18),
(22), (29), (34),
(35)]
28. SHELL EGG
AND EGG
PRODUCT
CATEGORIES
[21 CFR 170.3 (n)
(11), (14)]
a. Chicken Egg
and Egg
Products
b. Other Eggs
and Egg
Products
29. SNACK
FOOD ITEMS
(FLOUR, MEAL
OR VEGETABLE
BASE) [21 CFR
170.3 (n) (37)]
30. SPICES,
FLAVORS, AND
SALTS [21 CFR
170.3 (n) (26)]
31. SOUPS [21
CFR 170.3 (n)
(39), (40)]
32. SOFT
DRINKS AND
WATERS [21
CFR 170.3 (n)
(3), (35)]
33. VEGETABLE
AND
VEGETABLE
PRODUCT
CATEGORIES
[21 CFR 170.3 (n)
(19), (36)]
a. Fresh Cut
Products
b. Raw
Agricultural
Commodities
c. Other
Vegetable and
Vegetable
Products
34. VEGETABLE
OILS (INCLUDES
OLIVE OIL) [21
CFR 170.3 (n)
(12)]
35. VEGETABLE
PROTEIN
PRODUCTS
(SIMULATED
MEATS) [21 CFR
170.3 (n) (33)]
36. WHOLE
GRAINS, MILLER
GRAIN
PRODUCTS
(FLOURS), OR
STARCH [21
CFR 170.3 (n)
(1), (23)]
37. NONE OF
THE ABOVE
FOOD
CATEGORIES
If the food categories listed above do not apply, then print the applicable food category or categories.

Other Activity Conducted

Section 9b Food for Animal Consumption
TYPE OF ACTIVITY CONDUCTED AT THE FACILITY ( Optional )
Check all types of operations that are performed at this facility regarding the manufacturing/processing, packing or
holding of food.
To be completed by all animal food facilities.
Other
Please see instructions for further examples.
Animal Food Warehouse
Farm Activity
IF NONE OF THE MANDATORY CATEGORIES Animal food / Holding Facility (e.g.,
Acidified Low Acid
Salvage
Contract
Repacker
Labeler
/
Mixed
(Please
BELOW APPLY, SELECT BOX 28 .
manufacturer storage facilities,
Food
Food
Operator
Sterilizer / Packer Relabeler
Type Specify
/ Processor including storage tanks, Processor Processor
(Reconditioner)
Facility Below
grain elevators)
Row 33
1. GRAIN OR GRAIN PRODUCTS (I.E.,
BARLEY, GRAIN SORGHUMS, MAIZE,
OAT, RICE, RYE, WHEAT, OTHER GRAINS
OR GRAIN PRODUCTS)
2. OILSEED OR OILSEED PRODUCTS
(I.E., COTTONSEED, SOYBEANS, OTHER
OILSEEDS OR OILSEED PRODUCTS)
3. ALFALFA PRODUCTS OR LESPEDEZA
PRODUCTS
4. AMINO ACIDS OR RELATED
PRODUCTS
5. ANIMAL PROTEIN PRODUCTS
6. BOTANICALS AND HERBS
7. BREWER PRODUCTS
8. CHEMICAL PRESERVATIVES
9. CITRUS PRODUCTS
10. DIRECT FED MICROBIALS
11. DISTILLERY PRODUCTS
12. ENZYMES
13. FATS OR OILS
14. FERMENTATION PRODUCTS
15. FORAGE PRODUCTS
16. HUMAN FOOD BYPRODUCTS NOT
OTHERWISE LISTED
17. MARINE PRODUCTS
18. MILK PRODUCTS
19. MINERALS OR MINERAL PRODUCTS
20. MISCELLANEOUS OR SPECIAL
PURPOSE PRODUCTS
21. MOLASSES OR MOLASSESS
PRODUCTS
22. NONPROTEIN NITROGEN
PRODUCTS
23. PEANUT PRODUCTS
24. PROCESSED ANIMAL WASTE
PRODUCTS
25. SCREENINGS
26. TECHNICAL ADDITIVES
27. VITAMINS OR VITAMIN PRODUCTS
28. YEAST PRODUCTS
29. MIXED FEED (E.G., POULTRY,
LIVESTOCK, EQUINE)
30. PET FOOD
31. PET TREATS OR PET CHEWS
32. PET NUTRITIONAL SUPPLEMENTS
(E.G., VITAMINS, MINERALS)
33. NONE OF THE ABOVE FOOD
CATEGORIES
If the food categories listed above do not apply, then print the applicable food category or categories.

Other Activity Conducted

Section 10  Owner, Operator or Agent in Charge Information
Provide the following information, If different from all other sections on the form. If information is the same as another section of the form, Check
which section:
Section 2  Facility Address Information
Section 3  Preferred Mailing Address Information

Section 4  Parent Company Address Information
Section 7  US Agent Address Information
NAME OF ENTITY OR INDIVIDUAL WHO IS THE OWNER, OPERATOR, OR AGENT IN CHARGE: Forbes Fisher
STREET ADDRESS, Line 1:
STREET ADDRESS, Line 2:
CITY:

STATE/PROVINCE/TERRITORY:

ZIP CODE (POSTAL CODE):
COUNTRY/AREA: UNITED STATES
PHONE NUMBER (Include Area/Country Code):
FAX NUMBER (OPTIONAL; Include Area/Country Code):
EMAIL ADDRESS (Required unless FDA has granted a waiver under 21 CFR 1.245):

Section 11 Inspection Statement
FDA will be permitted to inspect the facility at the time and in the manner permitted by the Federal Food, Drug, and Cosmetic Act.

Section 12 Certification Statement
The owner, operator, or agent in charge of the facility, or an individual authorized by the owner, operator, or agent in charge of the facility, must submit this form. By submitting
this form to FDA, or by authorizing an individual to submit this form to FDA, the owner, operator, or agent in charge of the facility certifies that the above information is true and accurate.
An individual (other than the owner, operator or agent in charge of the facility) who submits the form to the FDA also certifies that the above information submitted is true and accurate
and that he/she is authorized to submit the registration on the facility's behalf. An individual authorized by the owner, operator, or agent in charge must below identify by name the
individual who authorized submission of the registration. Under 18 U.S.C 1001, anyone who makes a materially false, fictitious, or fraudulent statement to the U.S. Government is
subject to criminal penalties.
Name of the Submitter:
CHECK ONE BOX
A.OWNER, OPERATOR, OR AGENT IN CHARGE (STOP HERE, FORM IS COMPLETED)
B.INDIVIDUAL AUTHORIZED TO SUBMIT THE REGISTRATION
ADDRESS INFORMATION FOR THE AUTHORIZING INDIVIDUAL: N/A
AUTHORIZING INDIVIDUAL STREET ADDRESS, Line1: N/A
AUTHORIZING INDIVIDUAL STREET ADDRESS, Line2: N/A
CITY: N/A
STATE/PROVINCE/TERRITORY: N/A
ZIP CODE (POSTAL CODE): N/A
COUNTRY/AREA: N/A
PHONE NUMBER (Include Area/Country Code): N/A
FAX NUMBER (Optional; Include Area/Country Code): N/A
EMAIL ADDRESS (Required unless FDA has granted a waiver under 21 CFR 1.245): N/A

Appendix #2a

Appendix 2b

Appendix 3

Appendix 4

Appendix 5

Appendix 6
(COMPANY LETTERHEAD)

COMPANY NAME Human Food Grade Ingredient Guarantee

Date: (today’s date)
To:
COMPANY NAME
ADDRESS
I, ____________________________ (NAME), __________________________ (TITLE), am
authorized to represent __________________________ (COMPANY NAME), and am qualified
to verify the information provided in this letter.
The following ingredients are supplied to __________________________ (COMPANY NAME)
INGREDIENT(S)

Country of Origin

This is to certify that the above-named ingredients sold by _____________ (SUPPLIER NAME)
to __________________________ (COMPANY NAME), is produced using Good
Manufacturing Practices, with no added chemicals or adulterants, and is not produced from
genetically modified or engineered recombinant DNA technology.
These ingredients meet the standards set forth by AAFCO in regard to HUMAN GRADE
STATUS:
(a) Each individual ingredient supplied to __________________________ (COMPANY
NAME) is fit for human consumption.
(b) Each ingredient and the resulting product are stored, handled, processed, and
transported in a manner that is consistent and compliant with regulations for current
good manufacturing practices (cGMPs) for human edible foods as specified in 21
CFR 117.
(c) The manufacturing facility is licensed to produce human food by the appropriate
authority (Attached hereto as “Attachment A”) (Such evidence may include, but is
not limited to, facility licenses or permits for operation of edible food manufacturing
facilities or results of most recent inspections issued by local, county, or state public
health authorities.)

I swear/affirm under penalty of perjury that these facts are true according to my best knowledge
and belief.
BY: _______________________________________ (COMPANY)

_____________________________ _____________________________
Signature of Official
Title
_____________________________ ____________________
Printed Name of Official
Date

Appendix 7
Shipping and Receiving Policy
Cold Chain
1. Purpose and Scope: The purpose of this policy is to establish procedures for ensuring food
safety throughout the shipping, storage and receiving processes. This policy applies to all frozen
food suppliers, and carriers.
2. Responsibility:
a. Shipping & Receiving Clerks: Responsible for inspecting and temping all incoming loads
and documenting all findings.
3. Materials:
a. Approved and Calibrated Digital Probe Thermometer
4. Procedure:
a. Vendor Cold Chain:
i. Loads coming from Vendor: The Vendor will arrange freight using a list of
approved carriers. The Vendor will place Company's approved digital data logger
(Quality Blue) into 3 finished product cases on every load. These will be
approximately at the beginning, middle and end of the trailer. When it is
received, it should be pulled by the Company receiving person, and the
minimum, maximum and average temperature recorded on the receiving form
to confirm that the cold chain was not broken.
1. If there is evidence that the cold chain has been broken, the full chart
should be downloaded and the load rejected.
ii. All other loads, please refer to Receiving (Section 3)
b. Documentation Requirements:
i. Hard copy of Receiving Checklist and BOL must be retained for a minimum of 3
years.
ii. Facility will upload Frozen Receiving Checklist and BOL to the Supply Chain
Damages folder.
1. Naming Convention for BOL will be PO#XXXXXX
2. Location: \\HQ Folder\SupplyChainFolder\DamagesFolder
c. Receiving:
i. When trucks arrive to the Company facility, the seal number shall be reviewed
and recorded. If the seal number does not match the seal number listed on the
BOL (full trucks only); contact Vendor Compliance, Purchasing and Quality
Assurance.
ii. Record the temperature of the reefer unit on the Receiving Checklist. The set
point should be between 0°F and -10°F.
1. If the reefer unit is not within the above range take pictures, notify the
driver and Vendor Compliance, but proceed to open the truck and take
product temperatures per below.
iii. If the seal number matches, open the truck and inspect the interior. Truck must
be:

1.
2.
3.
4.

Free from pest activity
Free from off or unexpected odors
Free from damage such as holes in the walls or ceilings (ex: visible light)
Clean
a. If the truck meets all of the above mentioned criteria, proceed
to the next step.
b. If the truck does not meet all above mentioned criteria, record
the issue, take pictures as necessary, and contact Vendor
Compliance, Purchasing and Quality Assurance.
iv. If the truck meets all required conditions, then the temperature of the load
should be verified by Company receiving.
1. Take the first product temperature reading using the thermometer
probe per following instructions: Select one box off of the first pallet
unloaded, open the box and test the temperature of one internal
package. This should be done by using a digital probe thermometer,
wrapping the package around the thermometer probe (or holding probe
between two packages, making sure the probe is not exposed) and
holding it in place until a stable reading is displayed. Record the result
on the Receiving Checklist.

a. The second product temperature should be taken from a pallet
located between 4-5 pallet spaces away from the front of the
trailer, or mid-way through the load on LTLs. Follow the same
steps as listed for product temperature one.

b. For all product temperature measurements, the reading should
be between -10°F to +10°F. Feel the bags and assess formation
of large ice crystals. The presence of significant amounts of
large ice crystals indicates thawing has occurred with a slow re-

v.

vi.

vii.

viii.

freeze. If the product does not fall within this range or there
are visible signs of thawing, contact Vendor Compliance,
Purchasing and Quality Assurance and refer to the ‘Rejection
Procedures’
2. If data loggers are present, locate the digital data loggers, and verify
that the cold chain was not broken in transit. Record the following
information on the Receiving Checklist: minimum temperature,
maximum temperature, average temperature. If cold chain was broken
(Greater than 10°F), download the full charts, take pictures and contact
Vendor Compliance. If data loggers show product was maintained in
acceptable temperature range (-10°F to 10°F), continue to take direct
product temperatures below.
3. Receiving Checklists and BOLs shall be scanned daily and retained for
three years.
If all conditions are acceptable, product will be off-loaded. During the process
of off-loading, product should be visually inspected for damage. If any damage
is observed, pictures should be taken, product should be segregated and a
quantity of damage product determined.
If any of the above requirements are not met, take pictures of all temperature
checks and contact Vendor Compliance immediately.
1. Additionally, open one container of product and take a direct product
temperature with a clean probe. Take a picture of this reading.
2. Reference Rejection procedure and provide all information per vendor’s
requirements. (See Rejection Procedure)
3. Reject the load.
Once product is off-loaded, it should be entered into the High Jump Inventory
Management System. The exact quantity received should be recorded. If the
quantity received does not match the quantity listed on the BOL, contact
Vendor Compliance and Supply Chain Purchasing.
Received pallets shall not sit on the dock longer than 10 minutes before
entering the cooler and/or freezer. Any item that exceeds 10 minutes will need
to be temperature checked, to ensure the product is still within the acceptable
temperature range.

Inbound Exception Matrix
Temperature

• Pass->Product goes to
freezer
• Fail->If after two
temperature fail
checks, each pallet
much be individually
checked and receive
only the pallets that
pass the temperature
test. Pallets that fail
should be refused.
(Refer to Rejection
Procedure)

Damaged

• Product->(Damaged,
mushy, discolored,
foul odor) take
pictures of damaged
product and refer to
Damage and
Mislabeled Policy.
(Receive in, adjust out
as damaged)

Mislabeled

• Cannot Relabel->
take pictures of
issue product and
refer to Damage
and Mislabled
Policy.
• Relabel-> Relabel
product if possible

• Pallet damaged->
Record on inbound
exception tool and
restack to another
pallet.

d. Storage:
i. Freezers are set to -10°F + 2°F. If temperature limits are exceeded, an alarm will
be triggered if the freezer has been above -10°F for more than 60 minutes.
ii. If an alarm is received, personnel should investigate the area immediately and
determine the cause for the alarm. Corrective actions shall be taken as
necessary. A product temperature should be recorded from an item directly
next to the alarm area. Document all findings on the Alarm Report.
iii. Pallets shall be kept in freezer area until they are ready to be picked and
processed for shipment.
iv. The picking/packing area shall be maintained are set to 35°F + 2°F. If
temperature limits are exceeded, an alarm will be triggered. If an alarm is
received, follow the same procedure as mentioned above.
e. Shipping:
i. Orders are packed with dry ice based on days in transit. Reference the chart
provided by Supply Chain to determine the exact quantity of dry ice needed.
The WMS system will reference this chart for every order and systematically
determine and print the number of dry ice bricks required for the order. As part
of the verification process, the pack tool will require the associate input the
number of dry ice that is present.
ii. An audit process will occur to validate the proper packing of an order and
ensure that the required dry ice bricks were used as shipments are sealed. All
shipments will be audited and any failures will be documented. Any failure will
result in immediate escalation to leadership (Operations and QA) and repeated
failures can result in process shut downs, increased audit scrutiny, etc. as
appropriate.

iii. Completely packed shipments headed to customers with dry ice, and in
insulated containers, will be staged and must depart the same day. Pallets of
completed orders shall be maintained in temperature controlled environments
until placed onto trucks.
iv. Outbound trucks shall be inspected prior to loading. They shall be:
1. Free from pest activity
2. Free from off or unexpected odors
3. Free from damage such as holes in the walls or ceilings (ex: visible light)
4. Clean
a. If the truck meets all of the above mentioned criteria, proceed
to load. If it does not, record the issue, take pictures as
necessary, and reject the truck. Notify Transportation.
f. Maintenance:
i. A third-party will perform maintenance on a quarterly basis.
g. Disposal of Product Procedure:
i. Before disposing of any product, facility must reach out to Vendor Compliance
ii. Before product is disposed, facility must make a slice in the bag.
iii. Product must be disposed of in a secure trash compactor.
iv. Trash removal must occur at least once a week.
5. References:
a. Receiving Checklist
b. Damage and Mislabeled Policy
c. Rejection Procedure
d. Alarm Report

Appendix B
Copper in Dog Foods Expert Panel
Final Report with Recommendations to the Pet Food Committee
Introduction
The Expert Panel (formed in accordance with the Criteria for Nutritional Indicators in the
AAFCO Official Publication at the request of the Pet Food Committee) met four times (on May
4, June 7, and July 23, 2021 and finally on July 12, 2022) to consider the requests made in a
Viewpoint article published in the February 15, 2021 edition of the Journal of the American
Veterinary Medical Association by Dr. Sharon Center et al. titled Is it time to reconsider current
guidelines for copper content in commercial dog foods? (Viewpoint Article) 1 and what empirical
scientific findings could be used to evaluate and definitively address the issue. After the January
2022 mid-year AAFCO meeting, three additional members were solicited and agreed to serve on
the Expert Panel, Dr. Joseph Wakshlag DVM, PhD, DACVSMR, DACVIM(nutrition) at
Cornell, Dr. Andrea Fascetti, VMD, PhD, DACVIM(internal medicine, nutrition) at U. C. Davis,
and Dr. George Collings, CEO & President of Pet Solutions Group all of whom were present and
provided input at the meeting on July 12, 2022. Members of the final Expert Panel, all present at
the July 12, 2022 meeting, were:
Dr. William J. Burkholder, Expert Panel Chair, PFC Member, CVM/DAFI Employee
Dr. Andrea Fascetti, University of California Davis
Dr. Angele Thompson, Consultant, Thompson Pet Tech, PFI Representative
Ms. Charlotte Conway, PFC Member, CVM/DAFI Employee
Dr. Dana Tomlinson, Zinpro, AFIA Representative
Dr. Dave Dzanis, Consultant, APPA Representative
Dr. Gail Czarnecki-Mauldin, Nestle Purina
Dr. George Collings, Pet Solutions Group, Consultant
Dr. George Fahey, Jr. University Illinois, PFI Representative
Dr. Joseph Wakshlag, Cornell University
Dr. Karen Donnelly, CVM/DAFI Employee
Dr. Laura Amundson, Zinpro, Alternate AFIA Representative
Ms. Louise Calderwood, AFIA
Ms. Madison Fink, Missouri Department of Agriculture, PFC Member, Project Manager
Findings
The Panel had the summary document for the first three meetings (Attachment 2 to this report)
and a document from Zinpro about copper requirements and the bioavailability of ingredients
used to supplement copper to diets (Attachment 3 to this report) available to the members one
month prior to the meeting on July 12, 2022. Members of the Panel were asked to provide any
additional critical information from the scientific literature required to make an informed
decision for recommendations to the Pet Food Committee (PFC) that was missing from the
summary document or bioavailability document. No specific publications were brought forward.

1

Center SA, Richter KP, Twedt DC, Wakshlag JJ, Watson PJ, Webster CRL. Is it time to reconsider current
guidelines for copper content in commercial dog foods? J. Am. Vet. Med. Asso. 258(4): 357-364, 2021.
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On the question/request in the Viewpoint Article to restrict the source for adding copper to dog
foods to copper oxide (cupric oxide), the majority of the Panel expressed opposition to such a
restriction noting that the bioavailability of cupric oxide was essentially zero and thus would add
nothing of value to the dietary formula.
Some discussion occurred concerning adding a footnote to the AAFCO Dog Food Nutrient
Profiles to suggest that sources of chelated copper be restricted to approximately 25% of the
added copper in diets with the remaining added copper being supplied from inorganic mineral
salts. One member of the Panel felt that this was a widely used rule-of-thumb when chelated
sources of copper first came on the market that formulators have perhaps forgotten. However,
the Panel did not express an overwhelming position that such a footnote was needed. More
discussion about this aspect might be undertaken at the request of the PFC.
The Panel had previously rejected decreasing the recommended amount of copper to 3.6 mg
Cu/kg DM (0.9 mg Cu/1000 kcal metabolizable energy) as this amount of copper is less than the
amounts for adequate intake or recommended allowances for any life stage of dog established by
the National Academies of Sciences’ 2006 Nutrient Requirements of Dogs and Cats Expert
Subcommittee and would run the risk of producing a copper deficiency especially in gestating
and lactating female dogs.
The Expert Panel struggled with setting a maximum amount of copper in the AAFCO Dog Food
Nutrient Profiles for the following reasons:
1. As determined by the National Academies of Sciences’ 2006 Nutrient Requirements of
Dogs and Cats Expert Subcommittee, there is insufficient empirical data to establish a
safe upper limit or maximum tolerable level in normal dogs. As evidenced by the
information in the Attachment 2, this continues to be the condition in 2022. No
additional empirical data has been added to the scientific nutritional literature that bears
on what a maximum limit for copper should be in normal dogs in the years since 2006.
2. Because of number 1., setting any value for a maximum amount of copper in complete
diets for dogs would simply be an arbitrary decision, not based on science.
3. Furthermore, arbitrarily setting some value as a maximum for copper implies that diets
containing less than, or equal to, the maximum are safe for dogs and that diets containing
more than the maximum amount are unsafe, with neither condition having been
demonstrated to be true.
For these reasons the majority of the Panel does not believe it is possible to set a maximum
amount for copper in complete diets for dogs. More in vivo work is required to establish what
that maximum value is. Until such studies are completed and have passed peer review, setting a
value will have the consequences outlined in #3 above. The Panel notes the studies must be done
using members of the target species (i.e., dogs) but that such studies need not necessarily be
terminal. However, the consequences of the current criticism and condemnation of in vivo
studies in companion animals makes it unlikely that the necessary work for setting a maximum
amount of copper in normal dogs will be accomplished any time soon.
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However, the majority opinion, that no maximum amount of copper should be set for complete
diets for dogs until objective scientific data is available to establish such a maximum, was not
unanimous among the Expert Panel members. Two Panel members still felt that some maximum
amount should be set despite having heard the reasoning and discussion resulting in numbers 2
and 3 above. One member indicated to the chair, upon review of the draft of this report, that a
maximum of between 30 and 40 ppm of copper on a dry matter basis should be set by AAFCO.
The other member, again upon review of the draft of this report, indicated to the chair that they
felt that 25 ppm copper on a dry matter basis should be the maximum. Twenty-five ppm is the
amount of copper the European Union has set as a maximum for copper in dog foods based on
environmental concerns and this maximum has been incorporated by the Federation Europenne
de l’Industrie des Alimenttis pour Animaux Familiers (FEDIAF) into their nutrient profiles.
The Panel does understand the concern some people may have for knowing the amount of copper
in their dog’s diet and for wishing to feed a “low copper” formula. As an alternative to setting a
maximum copper content for dog foods, the Panel briefly discussed and suggests that the PFC
consider establishing a regulation under the Descriptive Terms Model Regulation PF10 for when
a dog food may make a claim to be low in copper,
The Expert Panel felt that the upper limit for dog foods making a ‘Low Copper’ claim would be
15 mg Cu/kg dry matter and 3.75 mg Cu/1000 kcal of metabolizable energy based on the
measured amounts of copper in dog food products observed between 2017 and 2021 (see Figures
1 and 2 in Attachment 2). Also, the Panel discussed the likelihood that no mammal needs more
than 15 mg Cu/kg dry matter under normal circumstances to meet nutritional requirements. In
support of the suggestion for a regulation providing for a low copper claim on dog foods, this
report includes a draft of the language to place in Model Regulation PF10 as Attachment 1.
There are three critical components to the criteria that the food must meet in order to bear a ‘Low
Copper’ claim:
1. As already stated, the food must contain no more than 15 mg Cu/kg dry matter and no
more than 3.75 mg Cu/1000 kcal of metabolizable energy. The PFC should note that this
claim is tied to an absolute quantity of copper, not a relative amount; and
2. The food must be complete and balanced according to Model Regulation PF7. This
means that unless the formula undergoes and passes the appropriate AAFCO Feeding
Protocol for the life stage of the dog, the copper content of the ‘Low Copper’ diet must be
between the minimum amount indicated for the life stage in the AAFCO Dog Food
Nutrient Profiles and the maximum of 15 mg Cu/kg dry matter and no more than 3.75 mg
Cu/1000 kcal of metabolizable energy; and
3. The product label must bear a guarantee for the maximum amount of copper in the
product in the Guaranteed Analysis according to Model Regulation PF4.
The Panel strongly recommends that if this proposed model regulation is pursued, the PFC
should ensure these 3 criteria remain intact if and when any draft language moves forward
through the reviewing committees, the AAFCO Board and the membership for approval. These
criteria ensure that: 1) the foods bearing the claim are complete and balanced for normal dogs; 2)
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the copper content will be less than the concentration of copper in the majority of commercial
products currently on the market (see Figures 1 and 2 in Attachment 2); and, 3) the dog owner
will be informed as to the maximum content of copper contained in the product bearing the ‘Low
Copper’ claim.
Although the minimum and maximum copper contents of products bearing a ‘Low Copper’
claim would be greater than the minimum and maximum copper content proposed in the
Viewpoint Article for all dog food products, the dogs, seen by veterinary internists and
nutritionists at teaching institutions such as the authors’ of the Viewpoint Article, are ostensibly
dogs with a disease, likely resulting from a genetic abnormality in the coding for one or more
proteins involved in the normal copper clearance mechanism present in normal dogs. The
copper content proposed for all dog foods by the authors of the Viewpoint Article would make
the products therapeutic products that should be used under the supervision of a licensed
veterinarian as provided for by the AAFCO Guidelines for Making Therapeutic Diet Claims and
the FDA Compliance Policy Guide 690.150. As indicated above, the majority of the Expert
Panel does not believe such restrictive amounts of copper to be appropriate for generally
available commercial dog food products.
Conclusion
The AAFCO Pet Food Committee Copper in Dog Foods Expert Panel recommends that the
AAFCO Pet Food Committee:
1) Not pursue a restriction for allowing only copper oxide as the form of copper allowed for
copper supplementation of dog foods;
2) Not establish a maximum for the overall copper content of dog foods within the AAFCO
Dog Food Nutrient Profiles;
3) Consider and further explore establishing within Model Regulation PF10 Descriptive
Terms the criteria for commercial dog food products to bear a ‘Low Copper’ claim, as
provided for in the language in Attachment 1 to this Report; and,
4) Disband this Expert Panel.
Respectively submitted to the AAFCO Pet Food Committee this 1st day of August, 2022.
William J. Burkholder, DVM, PhD, DACVIM(Nutrition)
Chair
AAFCO Pet Food Committee Copper in Dog Foods Expert Panel
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Attachment 1
Regulation PF10. Descriptive Terms
[…]
(d) Low Copper
A dog food that bears on its label the claim "low copper," "low in copper," or words of similar
designation shall:
(1) Be substantiated as nutritionally adequate for one or more life stages in accordance with
Regulation PF7; and
(2) Contain a maximum of no more than 15 mg copper/kg DM and no more than 3.75 mg
copper/1000 kcal of metabolizable energy; and
(3) Bear on its label in the Guaranteed Analysis in accordance with Regulation PF4 a guarantee for
the maximum amount of copper in the dog food.
.

Copper in Dog Foods Expert Panel
Final Report with Recommendations to the Pet Food Committee
Attachment 2
Summary and Status of Copper in Dog Foods Work Group as of June 6, 2022
Introduction
The work group (WG) met three times (on May 4, June 7, and July 23, 2021) to consider the
requests made in a Viewpoint article published in the February 15, 2021 edition of the Journal of
the American Veterinary Medical Association (JAVMA) by Dr. Sharon Center et al. titled Is it
time to reconsider current guidelines for copper content in commercial dog foods?1 and what
empirical scientific findings could be used to evaluate and definitively address the issue. After
the January 2022 mid-year AAFCO meeting, three additional members were solicited and agreed
to serve on the work group, Dr. Joseph Wakshlag DVM, PhD, DACVSMR, DACVIM (nutrition)
at Cornell, Dr. Andrea Fascetti, VMD, PhD, DACVIM (internal medicine, nutrition) at U. C.
Davis, and Dr. George Collings, CEO & President of Pet Solutions Group.
In the JAVMA Viewpoint article, the authors contend that both the digestibility (bioavailability)
and the amount of ingredients, other than copper oxide, used to supplement copper into dog
foods have caused the copper content in the liver of dogs to steadily increase over time to where
the copper content of canine livers is now significantly greater than it was prior to some
reference time point within the last 10 to 25 years. That copper concentrations observed in the
liver of dogs have increased over the last 10 to 25 years is well documented by multiple
independent investigators and publications.2,3 (See also Appendix 1 and its associated
references.) Whether this increase is a result of the methods used to quantify liver copper
concentrations,4,5 the number of samples being analyzed within a given period of time, a change
in genetic predispositions within the general dog population,6-9 or the copper content and
composition of dog foods is unclear. Some researchers believe commercial dog food to be the
predominant cause,1,10 but others do not.11 The lack of control for, and/or the quantitative
composition of, each of these factors makes the proportional contribution of each factor hard or
impossible to independently assess, but it is likely to be a combination of all factors mentioned.
Copper Restriction Proposed by Dr. Center et al.
In the JAVMA Viewpoint article, Dr. Center et al. proposed that supplemental copper (Cu) in
dog foods be restricted to copper oxide in the range of 0.9 mg Cu/1000 Kilocalories
metabolizable energy (Kcal ME) to 1.1 mg Cu/1000 Kcal ME (equivalent to 3.6 mg Cu/kg dry
matter (DM) to 4.4 mg Cu/kg DM in a diet containing 4000 Kcal ME/kg DM).1
The WG feels there are many problems with this proposed range for the Cu content of dog foods.
First, such a limited restriction is generally not required for foods, even for nutrients such as
iodine and selenium with known toxicities within a limited range between nutritional adequacy
and toxic amounts. A 0.2 mg Cu/1000 Kcal ME range between minimum and maximum
amounts would indicate that copper is more toxic to dogs than selenium (Se), another trace
element that can produce toxicity in excessive amounts, but which is nutritionally tolerated
within the range of 0.3 – 2.0 mg Se/kg DM (0.075 – 0.5 mg Se/1000 Kcal ME). Suffice it to say
1
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that nutritional science has not reached a consensus that Cu is more toxic than Se. Furthermore,
the maximum amount of 1.1 mg Cu/1000 kcal ME is less than the smallest amounts for
Adequate Intakes or Recommended Allowances for dogs set by the National Academies of
Sciences’ 2006 Nutrient Requirements of Dogs and Cats Expert Subcommittee of 1.5 mg
Cu/1000 Kcal ME.12
The WG believes that setting the Cu recommended and maximum amounts between 0.9 to 1.1
mg Cu/1000 Kcal ME makes the occurrence of a Cu-deficiency more likely, particularly for
reproducing female dogs with a recommended Adequate Intake (AI) of 3.1 mg Cu/1000 Kcal
ME,13 despite the contention by Dr. Center et al. that Cu-deficiency has not been observed in
dogs even when using copper oxide as the primary source of supplemental copper. Finally, no
consideration for the content of other trace minerals in the diet that are antagonistic to the uptake
of Cu, such as zinc or iron, has been made when recommending the range of 0.9 to 1.1 mg
Cu/1000 Kcal ME for dog foods. This could lead to a Cu-deficiency or perhaps a toxicity of one
of the competitive minerals.
Is Copper Restriction Needed?
Empirical Evidence
The National Academies’ Ad Hoc Committee on Dog and Cat Nutrition did not elect to set a
maximum Safe Upper Limit (SUL) for Cu content of dog foods when it revised the nutrient
requirements for dogs and cats in 2006, stating there was lack of sufficient data to set such a
value. In consideration of this result the AAFCO Canine Nutrition Expert Subcommittee
withdrew the previous recommended maximum of 300 mg Cu/kg DM (75 mg Cu/1000 Kcal
ME) from the AAFCO Dog Food Nutrient Profiles that was an extrapolation from the maximum
tolerance for swine.14
In reviewing the scientific literature for what might be considered a maximum recommended or
safe upper limit for Cu in dog foods based on empirical data, the current WG made note of two
studies. One was the lifetime feeding study of Labrador Retrievers performed by Ralston Purina
in the late 1980’s through the 1990’s where the dogs were fed a diet containing 12.3 mg Cu/kg
DM (~ 3-4 mg Cu/1000 Kcal ME) with Cu supplemented in the diet by copper sulfate.15 The
dogs in this study were followed throughout their lives until they died with none being reported
of having died due to a hepatopathy. Dr. Center has commented in discussions with people in
the Center for Veterinary Medicine (CVM) that she has seen sections of liver from the dogs on
the Purina study and that the sections contained copper. However, this is not surprising as the
liver is known to be the storage organ for copper. Thus, the question is not whether copper was
present in the liver of the dogs, but rather what the overall histologic appearance of the liver
sections and the concentration of copper in the liver was. Whatever those conditions were, they
were evidently consistent with normal liver function for Labrador Retrievers throughout their
lives until death at 12–13 years of age.
The WG also made note of a Research Report for a study done in 1972 at the Warner-Lambert
Research Institute by J. E. Shanaman and colleagues,16 some details of which were summarized
in the publication Environmental Health Criteria 200 Copper in 1998.17 In this study, young
(still growing) Beagle dogs were fed specific amounts of copper gluconate as part of their diet
2
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for 6-12 months. There were 4 groups of 6-8 male and 6-8 female Beagles per group. Group 1
(Control) received no Cu-gluconate in their diet. Groups 2, 3 and 4 received diets containing
0.012%, 0.06% and 0.24% Cu-gluconate that provided 0.42, 2.1 and 8.4 mg Cu/kg body
weight/day (kg BW/d), respectively. Dogs underwent physical examinations and evaluations of
hematologic, biochemical, and urologic parameters during and at the end of the study, as well as
necropsies and histopathological examination of tissues at the end of the study.
There were no abnormal findings on the basis of physical examinations, weight gain,
hematologic or urologic evaluations during the study or at study completion. Two dogs fed 8.4
mg Cu/kg BW/d had increased concentrations of serum glutamic-pyruvic transaminase (SGPT, a
liver enzyme) which was reversible on removal from the diet. At 6 and 12 months there was an
increase in tissue Cu concentrations of the liver, kidney and spleen associated with dietary
intakes, although the specific tissue concentrations were not reported in current literature. The
study investigators concluded that the increased SGPT was not of toxicological significance, but
this conclusion is not in line with current veterinary interpretation of such a result, particularly in
the absence of liver copper concentrations for the dogs eating 8.4 mg Cu/kg BW/d. One might
justifiably conclude based on what is known from the study that dogs could safely consume 2.1
mg Cu/kg BW/d for one year, but that 8.4 mg Cu/kg BW/d is above the no observed adverse
effect level (NOAEL) for dogs based on the finding of increased SGPT in 2 dogs in the study
group consuming the most Cu/kg BW/d. This conclusion might change if the tissue
concentrations were known for the various groups, depending on their magnitudes.
An estimation for the amount of Cu/kg DM of diet and the amount of Cu/1000 Kcal ME in the
diets fed in the Shanaman et al. study can be made based on assumptions that:
•
•
•

Adult Beagle Dogs weigh between 9.09 and 13.63 kg (20-30 lbs.).18
The energy requirement for average laboratory dogs is given by 130((BWkg)0.75).19
The diet contained 4000 Kcal ME/kg DM.
Table 1 Estimate of Copper Concentrations of Diets Used in the Study by Shanaman et
al. Evaluating the Chronic Oral Toxicity of Copper Gluconate

Range of BW for Normal Beagle Dogs (kg)

Min.
9.09

Max.
13.63

Amount of Cu @ 2.1 mg Cu/kg BW/d (mg)
Amount of Cu @ 8.4 mg Cu/kg BW/d (mg)

19.09
76.36

28.62
114.49

Range of Calories Consumed/day (Kcal ME)

681

922

Cu @ 2.1 mg Cu/kg BW/d (mg/1000 Kcal ME)
Cu @ 8.4 mg Cu/kg BW/d (mg/1000 Kcal ME)

28
112

31
124

Cu @ 2.1 mg Cu/kg BW/d (mg/kg DM)
Cu @ 8.4 mg Cu/kg BW/d (mg/kg DM)

112
448

124
496

No Adverse Effects
Adverse Effects

28 mg Cu/1000 Kcal ME < NOAEL < 124 mg Cu/1000 kcal ME
112 mg Cu/kg DM < NOAEL < 496 mg Cu/kg DM
3
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As shown in Table 1, it might be concluded from the known results of the study by Shanaman et
al. that the dogs in the group consuming 2.1 mg Cu/kg BW/d ate amounts of Cu equal to or less
than the NOAEL for dietary Cu, so 28-31 mg Cu/1000 Kcal ME (112-124 mg/kg DM) should be
equal to or less than the NOAEL or SUL for consumption of Cu for at least a year by dogs;
whereas, 112-124 mg Cu/1000 Kcal ME (448-496 mg Cu/kg DM) is greater than the NOAEL for
dietary copper in dog foods fed for one year. However, this conclusion may be influenced or
altered if the tissue concentrations of Cu in the dogs from the Shanaman et al. study were
reported in the summarized results of the study, which they were not, and thus, the
concentrations of Cu in the tissues are not generally known at this time.
The range between ~30 mg Cu/1000 Kcal ME and ~120 mg Cu/1000 Kcal ME is broad and an
estimate of what the precise NOAEL for Cu content is cannot be determined based on the data
available. It is for this reason, lack of sufficient data to set a definitive upper limit for Cu, that
the National Academies’ Ad Hoc Committee on Dog and Cat Nutrition did not elect to set a SUL
and the AAFCO Canine Nutrition Expert Subcommittee withdrew the previous recommended
maximum of 75 mg Cu/1000 Kcal ME (300 mg Cu/kg DM) from the AAFCO Dog Food
Nutrient Profiles.
Perspectives from Comparative Animal Nutrition
Sheep are known to be a domestic species sensitive to Cu in excess of 15 mg Cu/kg DM,
dependent on the dietary content of competitive minerals, particularly molybdenum, sulfur and
iron, but also calcium and zinc.20 The bioavailability of copper in traditional ovine diets is poor,
ranging from 1.4 to 12.8%, and the bioavailability is stated to be more important than the Cu
concentration in the feed.21 Comparisons of other parameters concerning dietary Cu between
dogs and sheep are unjustified because of the anatomical differences in digestive tracts and the
different feedstuffs typically consumed by the two species. Suffice it to say that, at least until
now, dogs have not been represented to be more, or even as, sensitive to dietary Cu than sheep.
To have attained a sensitivity to dietary Cu equal to, or greater than, that of sheep could indicate
a substantial change in Cu metabolism and physiology of dogs likely due to genetic changes
across the spectrum of different breeds of dogs, not solely within the so-called known
predisposed breeds. The list of dog breeds with an identified or suspected genetic predisposition
to Cu storage disease has expanded over the years, and now includes not only Bedlington
Terriers, West Highland White Terriers and Labrador Retrievers but also Dobermans, and
Dalmatians, and several other breeds and cross-breeds suspected based on histologic findings of
Cu-associated hepatitis.11 If expansion of in-bred abnormalities in genes affecting copper
metabolism is in fact what has happened to the canine genome, then no data is currently
available that would indicate what a life-time NOAEL is for Cu in such dogs and the limited data
for setting minimum amounts of Cu in canine diets may be inapplicable to the new genome or at
least the copper-sensitive genome(s) of dogs. Furthermore, the copper-sensitive genome would
need to be shown to be the predominant genetic make up for the population of dogs, as nutrient
requirements and tolerances are not usually set for minority abnormal genetic variants of a
population.
As indicated for sheep, the bioavailability of copper in the food may be more important than the
concentration of Cu in the food. There are very few studies assessing the digestibility
(bioavailability) of mineral salts of Cu (Cu salts) or Cu chelates in dogs. Most estimates of
4
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digestibility in other species provided as values relative (RV) to some reference standard that is a
very available source of Cu such as cupric sulfate, cupric acetate or copper carbonate.22 Data
from other monogastric species (swine and rats) indicate the RVs for mineral salts range from 0
(cupric oxide) to near 100 (copper sulfate, copper carbonate) depending on the salt and the
oxidation state of the Cu molecule being assessed relative to the reference standard. Values for
organically bound Cu (Cu chelates) range from slightly greater than 100 to 247 in one study with
most values being in the range of 125 to 150 (see Table 1 in Baker and Ammerman, Chapter 7 in
Bioavailability of Nutrients for Animals, Amino Acids, Minerals, and Vitamins).22
This latter range of estimates for the bioavailability of Cu chelates may have led to the use of a
rule of thumb among ration formulators for automatically reducing the amount of chelated
ingredients by 25-75% relative to the amount of a Cu salt when substituting a Cu chelate for a Cu
salt in a diet formula.[Collings, personal communication] Failure by ration formulators to
account for the differences in bioavailability among Cu sources could lead to excess Cu
supplementation and is one of the reasons Dr. Center and colleagues argue for a return to use of
Cu oxide. Thus, this rule of thumb should probably be archived as a footnote after the
“copper oxide” footnote in the AAFCO Dog and Cat Food Nutrient Profiles, and the
“copper oxide” footnote revised to indicate cupric oxide because cuprous oxide is estimated
to be essentially equivalent to cupric sulfate at least in chickens.22
Considerations for Setting a Maximum Recommended Amount of Cu in Dog Foods
Ten Times the Minimum Requirement – A Rough Maximum
A general rule of thumb among nutritionists is that approximately 10-times the minimum
requirement is a reasonable maximum dietary content to adhere to if a definitive maximum has
not been established and little is known about the concentration causing marginal toxicity. The
absolute daily minimum requirement of Cu for dogs of any life stage has not been established, so
“adequate intake” (AI) amounts are the smallest quantities determined for the Cu content of dog
foods.12 The AI concentration values and the values that are 10-times the AI concentrations for
defined life stages of dogs are listed in Table 2.
Table 2. Adequate Intake Concentrations for Cu in Diets for Dogs of
Various Life Stages and 10-Times Those Amounts

a

Life Stage
Adult Maintenance
Growing Puppies
Late Gestation & Peak Lactation

mg Cu/1000 Kcal ME
AI
10 x AI
1.5
15
2.7
27
3.1
31

Life Stage
Adult Maintenance
Growing Puppies
Late Gestation & Peak Lactation

mg Cu/kg DMa
AI
10 x AI
6
60
11
110
12.4
124

Diets containing 4000 Kcal ME/kg DM

5
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It may be worth noting that 10 times the AI value for late gestation and peak lactation agrees
remarkably well with the values from the Shanaman et al. study for the group of Beagle dogs
consuming 2.1 mg Cu/kg BW/d (Table 1). Still, the Cu concentrations in tissues produced by
this amount of copper are unknown. Ten times the minimum requirement would place a
maximum somewhere between 60 and 124 mg Cu/kg DM depending on which AI value is
selected for the minimum amount. Although 10 times the AI would provide a rational basis for
setting a maximum given the lack of definitive data, it is the author’s opinion that a value of 60
to 124 mg Cu/kg DM is unlikely to offer any protection to the dogs that veterinary internists are
seeing that have developed Cu-associated hepatitis.
Copper Content of Dog Foods 2017-2021
Data from state feed control samples of dog foods (including dry and wet diets for adult
maintenance and all life stages) during the 5-year period from 2017 through 2021 indicate that
Cu in dog foods tends to average between 20 to 30 mg Cu/kg DM with the maximum Cu
concentration found in any one sample being 140 mg/kg DM (Figure 1). Figure 1 is a
compilation of the Cu content of 1484 samples, roughly 300 per year, by diet type with the
average Cu content assessed in all diets being fairly consistent over the 5 years (Figure 2).

6
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Although the average (the X in the box) and median (the line in the box) Cu contents of dog
foods do not appear to be increasing over the last 5 years, the data demonstrate there is a subset
of foods with Cu content well above 1.5 times the interquartile range represented by the top
whiskers of the plots and considered “outliers” (the individual dots). (See A Complete Guide to
Box Plots | Tutorial by Chartio for a refresher on reading and interpreting Box and Whisker Plots.)
This indicates a need to establish for industry what good manufacturing and feeding
practices would indicate the expected maximum Cu content to be in complete and balanced
dog foods, and thus the need to indicate a maximum recommended quantity. The upper
whiskers in the plots would indicate a maximum of somewhere between 40 and 60 mg Cu/kg
DM (see Figure 1). Although, again, a maximum of 60 mg Cu/kg DM may have no impact on
the case prevalence for Cu-associated hepatitis in dogs.
European Union Environmental Maximum for Copper in Dog Food
The European Union (EU) has set a maximum Cu content for dog foods of 25 mg Cu/kg DM
(6.25 mg Cu/1000 kcal of ME) based on environmental concerns.23 The argument for adopting
the EU’s approach would be that dog food manufacturers marketing products internationally are
already subjected to this maximum, as well as the US being subjected to similar environmental
effects from excess Cu in diets. Twenty-five mg Cu/kg DM would be roughly twice the largest
recommended AI for dogs set by the NRC. It would more tightly define what would be
considered good manufacturing and feeding practices for the copper content of dog food and,
with compliance by manufacturers, would decrease the copper content of roughly 50% of the
dog foods currently on the market based on the 5-year sample results above. This is the most
7
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severe restriction possible based on a science rationale and data. Whether it is as severe as is
needed by dogs with genetic abnormalities for copper metabolism and clearance is unknown.
However, a more severe restriction would not be science-based and would simply be an
arbitrarily and capriciously imposed value.
Conclusion
Review of the scientific literature indicates that liver Cu concentrations and Cu-associated
hepatitis in dogs has increased over the last 10-25 years. Although it is unknown if Cu amounts
in dog foods have also increased during that time or if there is a direct causal relationship, data
from the last 5 years demonstrates that dietary Cu typically exceeds adequate intake amounts.
Thus, despite the lack of definitive data for a SUL of Cu in dog food, it is this author’s opinion
that a maximum Cu concentration should be established to set a standard for good
manufacturing and feeding practice and to potentially protect the Cu-sensitive portion of the
canine population that may be increasing in size.
The WG must decide what the Cu maximum should be to accomplish those goals. Based on the
available science, the choices seemingly are:
•

25 mg Cu/kg DM, (6.25 mg Cu/1000 Kcal ME);

•

40-60 mg Cu/kg DM (10-15 Cu/1000 Kcal ME); or,

•

120 mg Cu/kg DM (30 mg Cu/1000 Kcal ME).

Whatever maximum the WG decides will likely be considered too great by Dr. Center and
colleagues and too small by pet food manufacturers, but in the interest of protecting canine
health, hopefully both sides will accept a compromise that provides their clients – the dog
owners – increased confidence in the safety of dog foods.
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Appendix 1
Table 1. Chronology of liver copper concentrations in dogs without hepatic injurya
Year of
sampling

Breeds

Number of
liver
samples

Ref.

Copper
quantification
method

undeclared
undeclared
undeclared
undeclared

undeclared
undeclared
3
21 & 3

1
2
3
4

Colorimetric
colorimetric *
colorimetric**
colorimetric**

Beagles (40-197 day age)

20

5

Xray-spectroscopy

1982
1986
1991
1980-1995

Hepatic Copper
μg/g dry weight:
mean ± SD, mean
(range), median (range),
upper limit clinically
healthy dogs, or dogs
without hepatitis, as
reported.
7
44
mean:80 (22-154)
mean 52 (19-115)
mean: 80 (22-154)
mean: 304 ± 90 (150–
500)
mean: 200 ± 88 (91-377)
mean: 190 ± 56 (60-270)
mean: 246 ± 48
median: 177 (93-453)

mixed bred dogs
13 mix bred dogs
Beagles (6 mth age)
Labrador retriever

31
13
4
18

6
7
8
9

1982-1988

median: 170 (104-310)

64

10

1982-1988

median: 249 (155-429)

40

10

ICP-MS

1997-2013

median: 752 (101-3,810)

breeds not predisposed
to copper hepatopathy
breeds predisposed to
copper hepatopathy
Labrador retriever

AAS
AAS
AAS
AAS or rhodanine
digital scanning
ICP-MS***

18

11

2009-2015

median: 263 (166-399)

rhodanine digital
scanning
ICP-MS

1929
1932
1956
1972
1981

breeds not predisposed
84
10
to copper hepatopathy
*Elvehjem CA, Lindow CWJ. The determination of copper in biologic materials. Biol Chem 1929; 81:435-443.
** Eden A, Green HH. Microdetermination of copper in biologic materials. Biochem J 1940;34:1202-1208.
AAS = Atomic absorption spectroscopy
ICP-MS=Inductively Coupled Plasma – Mass Spectrometry.

Table References
1. Flinn FB, Inouye JM. Some physiological aspects of copper in the organism. J Biol Chem.
1929;84:101-114.
2. Meyer AE, Eggreet C. Iron and copper in liver and liver extracts. J Biol Chem. 1932;99:265-270.
3. Beck AB. The copper content of the liver and blood of some vertebrates. Aust J Zool. 1956;4:1-18.
4. Gumbrell RC. Suspected copper deficiency in a group of full sib Samoyed dogs. NZ Vet J.
1972;20:238-240.
5. Keen, CL, Lonnerdal B, Fisher GL. Age related variations in hepatic iron, copper, zinc and selenium
concentrations in Beagles. Am J Vet Res. 1981;42:1884-1887.
6. Su LC, Owen CA, Zollman PE, et al. A defect of biliary excretion of copper in copper-laden
Bedlington terriers. Am J Physiol. 1982;243:G231- G236.
7. Thornburg LP, Shaw D, Dolan M, et al. Hereditary copper toxicosis in West Highland white terriers.
Vet Pathol. 1986;23:148-154.
8. Zentek J, Meyer H. Investigations on copper deficiency in growing dogs. J Nutr. 1991;121:S83-S84.

9

AAFCO PFC Copper in Dog Foods Work Group – June 6, 2022 Summary
Page 10 of 13
9. Johnston AN, Center SA, McDonough SP, et al. Hepatic copper concentrations in Labrador
Retrievers with and without chronic hepatitis: 72 cases (1980-2010). J Am Vet Med Assoc.
2013;242:372-380.
10. Strickland JM, Buchweitz JP, Smedley RC, et al. Hepatic copper concentrations in 546 dogs (19822015). J Vet Intern Med. 2018;32:1943-1950.
11. Center SA, McDonough SP, Bogdanovic L. Digital image analysis of rhodanine-stained liver biopsy
specimens for calculation of hepatic copper concentrations in dogs. Am J Vet Res.
2013c;74(12):1474-1480.
a

Courtesy of Dr. Sharon A. Center

10

AAFCO PFC Copper in Dog Foods Work Group – June 6, 2022 Summary
Page 11 of 13
References
1. Center SA, Richter KP, Twedt DC, Wakshlag JJ, Watson PJ, Webster CRL. Is it time to
reconsider current guidelines for copper content in commercial dog foods? J. Am. Vet.
Med. Asso. 258(4): 357-364, 2021.
2. Johnston AN, Center SA, McDonough SP, Wakshlag JJ, Warner KL. Hepatic copper
concentrations in Labrador Retrievers with and without chronic hepatitis: 72 cases (19802010). J. Am. Vet. Med. Asso. 242(3): 372-380, 2013.
3. Strickland JM, Buchweitz JP, Smedley RC, Olstad KJ, Schultz RS, Oliver NB, Langlois
DK. Hepatic copper concentrations in 546 dogs (1982-2015). J. Vet. Intern. Med.
32:1943-1950, 2018. https://doi.org/10.1111/jvim.15308
4. Moore AR, Coffey E, Hamar D. Diagnostic accuracy of Wright-Giemsa and rhodamine
stain protocols for detection and semi-quantitative grading of copper in canine liver
aspirates. Vet. Clin. Pathol. 45(4):689-697, 2016.
5. Miller AJ, Center SA, Randolph JF, Friesen CH, Miller AD, Warner KW. Disparities in
hepatic coper concentrations determined by atomic absorption spectroscopy, inductively
coupled plasma mass spectrometry, and digital image analysis of rhodamine-stained
sections in dogs. J. Am. Vet. Med. Asso. 258(4):395-406, 2021.
6. Klomp AE, van de Sluis B, Klomp LW, Wijmenga C. The ubiquitously expressed
MURR1 protein is absent in canine copper toxicosis. J. Hepatol. 39:703–709, 2003.
7. Smedley R, Mullaney T, Rumbeiha W. Copper-Associated Hepatitis in Labrador
Retrievers. Vet. Pathol. 46:484-490, 2009. DOI: 10.1354/vp.08-VP-0197-S-FL
8. Pindar S, Ramirez C. Predicting copper toxicosis: relationship between the ATP7A and
ATP7B gene mutations and hepatic copper quantification in dogs. Hum. Genet.
138:541-546, 2019.
9. Wu X, Mandigers PJJ, Watson AL, van den Ingh TSGAM, Leegwater PAJ, Fieten H.
Association of the canine ATP7A and ATP7B with hepatic copper accumulation in
Dobermann dogs. J. Vet. Intern. Med. 33:1646-1652, 2019. DOI: 10.1111/jvim.15536
10. Webster CRL, Center SA, Cullen JM, Penninck DG, Richter KP, Twedt DC, Watson PJ.
ACVIM consensus statement on the diagnosis and treatment of chronic hepatitis in dogs.
J. Vet. Intern. Med. 33:1173-1200, 2019. DOI: 10.1111/jvim.15467
11. Dirksen K, Fieten H. Canine Copper-Associated Hepatitis. Vet. Clin. Small Anim.
47:631-644, 2017.

11

AAFCO PFC Copper in Dog Foods Work Group – June 6, 2022 Summary
Page 12 of 13
12. National Research Council (NRC), Ad Hoc Committee on Dog and Cat Nutrition. 2006.
Nutrient Requirements of Dogs and Cats. Washington, D.C. National Academy Press.
Page 172 and Table 15-5 page 360.
13. National Research Council (NRC), Ad Hoc Committee on Dog and Cat Nutrition. 2006.
Nutrient Requirements of Dogs and Cats. Washington, D.C. National Academy Press.
Page 172 and Table 15-8 page 362.
14. National Research Council. 1980. Mineral Tolerance of Domestic Animals. Washington,
DC: The National Academies Press. https://doi.org/10.17226/25.
15. Lawler DF, Larson BT, Ballam JM, Smith GK, Biery DN, Evans RH, Greenley EH,
Segre M. Stoew HD, Kealy RD. Diet restriction and aging in the dog: major observations
over two decades. Br. J Nutr. 99:793-805, 2008. doi: 10.1017/S0007114507871686
16. Shanaman JE, Wazeter FX, & Goldenthal El (1972) One-year chronic oral toxicity of
copper gluconate, W/02/09A, in beagle dogs. Morris Plains, New Jersey, WarnerLambert Research Institute (Research Report No. 955-0353).
17. International Programme on Chemical Safety, Environmental Health Criteria 200
Copper. (1998). World Health Organization, United Nations Environment Programme,
and International Labour Organisation. Table 11, p. 117. World Health Organization,
Geneva, Switzerland.
18. National Research Council (NRC), Ad Hoc Committee on Dog and Cat Nutrition. 2006.
Nutrient Requirements of Dogs and Cats. Washington, D.C. National Academy Press.
Table 15-4, page 359.
19. Breed Weight Chart – American Kennel Club at https://www.akc.org/expertadvice/nutrition/breed-weight-chart/, viewed 16-Dec-2021.
20. National Research Council (NRC), Committee on Nutrient Requirements of Small
Ruminants. 2007. Nutrient Requirements of Small Ruminants Sheep, Goats, Cervids,
and New World Camelids. Washington, D.C. National Academy Press. Copper
Toxicities, page 129.
21. National Research Council (NRC), Committee on Nutrient Requirements of Small
Ruminants. 2007. Nutrient Requirements of Small Ruminants Sheep, Goats, Cervids,
and New World Camelids. Washington, D.C. National Academy Press. Copper
Homeostasis, page 127.
22. Baker DH, Ammerman CB. Chapter 7 Copper Bioavailability. In: Ammerman CB,
Baker DH, and Lewis AJ (eds.) Bioavailability of Nutrients for Animals: Amino Acids,
Minerals, and Vitamins. Academic Press Inc. 1995. Pages 127-156, Table 1 pp.139-147.

12

AAFCO PFC Copper in Dog Foods Work Group – June 6, 2022 Summary
Page 13 of 13
23. EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP).
Revision of the current authorized maximum copper content in complete feed. EFSA
Journal 14(8):4563-4662, 2016. doi: 10.2903/j.efsa.2016.4563

13

Copper in Dog Foods Expert Panel
Final Report with Recommendations to the Pet Food Committee
Attachment 3
Copper Metabolism and its Implications for Canine Nutrition
Zinpro Corporation
Introduction
Copper nutriture of the dog has recently received increased attention in the United States and
European Union due to reports of apparent copper-associated hepatitis (CAH). Recent trends in
canine nutrition have led to new questions regarding proper dietary copper concentrations in
canine diets. Recently, AAFCO and NRC guidelines for canine dietary copper concentrations
have been questioned due to the lack of upper tolerable limits (Center et al., 2021). Given the
reported increase in CAH and the current trends in canine nutrition, these concerns should be
investigated. To identify the best course of action regarding these questions, it is important to
consider the complexities of copper metabolism, available trace mineral research in dogs and
other animal species, dietary ingredient composition and nutrient variability, and the potential
effects of different supplemental sources of copper.
Historically, dog diets have been comprised of a mixture of grains, animal proteins, and
byproducts. However, recent trends in consumer preference have shifted formulations towards
grain-free diets containing higher concentrations of protein that has led to increased inclusion
of novel ingredients including pulses, fresh meat, and organ meats, such as liver, in complete
and balanced dog diets and treats. Additionally, raw meat and homemade formulations are
gaining in popularity. Unsurprisingly, these dietary ingredients inherently provide different
proportions of essential nutrients and, thus, result in different nutrient profiles for the animal.
One of the essential nutrients that has recently come under greater scrutiny is copper due to its
higher concentrations in these novel ingredients, as well as the inclusion of more bioavailable
forms of copper in supplements and functional treats.
While there is limited scientific research in dogs to evaluate requirements and establish upper
tolerable levels of most nutrients, it is imperative to review what research has been done in
canine case studies and controlled studies in other species to identify what is applicable to dogs
as well as in what areas questions and concerns remain. The following is a brief review of
copper metabolism in monogastric animals and considerations that need to be understood
when formulating dog diets to meet physiological requirements and assess the risk of potential
toxicity. Focus should be placed on increasing our knowledge and understanding of copper
metabolism by dogs before making changes in recommendations that could have broad
implications for all dogs.
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Copper Metabolism – Absorption, Distribution, Storage, and Excretion
Copper is an essential nutrient required by mammals due to its variety of roles in physiological
processes necessary for basic function and health. However, given its chemical properties as a
transition metal, concentrations need to be adequately balanced in diet formulations. Copper
can be an acceptor or donator of electrons due to its two oxidation states, cuprous (Cu+) and
cupric (Cu++) copper. Therefore, an excess of copper in cells could be detrimental due to
potential free radical formation and subsequent oxidative stress (Chen et al., 2020). However,
the capability of copper to switch readily between oxidation states is also responsible for its
essential role in a variety of enzymatic and biochemical reactions. Notably, these include
cytochrome c oxidase (electron transport chain function), lysyl oxidase (collagen and elastin
formation), Cu/Zn superoxide dismutase (SOD; antioxidant defense), dopamine beta
hydroxylase (neurotransmitter biosynthesis), tyrosinase (pigmentation), sulfhydryl oxidase
(keratinization), and ceruloplasmin and hephaestin (iron homeostasis) (Goff, 2017; Møller &
Aaseth, 2022).
Absorption
Circulating copper (Cu++) is sensed by intestinal enterocytes and converted by brush border
reductase enzymes to Cu+, the form in which it can be absorbed by the enterocyte. The copper
transporter 1 protein (CTR1) transports Cu+ across the apical membrane of the enterocyte.
Small amounts of Cu+ can also be transported into the enterocyte via divalent metal
transporter 1 (DMT1). Copper is immediately bound by chaperone proteins, glutathione (GSH)
or metallothionein (MT), to reduce the risk of oxidative damage. The GSH-bound copper will
subsequently be transferred to copper chaperone proteins that carry Cu+ to various cellular
compartments or proteins responsible for export based on cellular and systemic copper needs
(Kaplan & Maryon, 2016; Goff, 2017; Chen et al., 2020).
Cellular copper chaperones include copper chaperone for SOD (CCS) that carries Cu+ to SOD, a
pivotal enzyme involved in antioxidant defenses; cytochrome c oxidase 17 (COX17) that carries
Cu+ to the mitochondria for proper functioning of cytochrome c oxidase, an indispensable
component of the electron transport chain and cellular energy metabolism; and antioxidant 1
(ATOX1) that carries Cu+ to ATPase copper transporting alpha (ATP7A) in the enterocyte or
ATPase copper transporting beta (ATP7B) in the hepatocyte (Goff, 2017; Chen et al., 2020).
Once Cu+ is bound to ATP7A, it is transported through the cell via a transport vesicle to the
basolateral membrane and subsequently released into circulation, bound to circulating
proteins, mainly albumin, and transported to other tissues, mainly the liver. The liver is the
main organ responsible for maintaining copper homeostasis. Hepatocyte reductase enzymes
reduce circulating Cu++ to Cu+ and transport it into the cell via CTR1. Once in the hepatocyte,
the same chaperone proteins present in the enterocyte will shuttle copper to the necessary
cellular sites for enzyme function, protein synthesis, or excretion depending on cellular and
systemic needs (Goff, 2017).
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Storage and Distribution
The liver is responsible for synthesizing copper-containing proteins for transport to other
tissues. This is facilitated via the hepatic ATPase, ATB7, present in the Golgi membrane, the
protein factory of the cell. The major copper-containing protein produced in the liver is
ceruloplasmin. Ceruloplasmin can carry copper to cells throughout the body. Additionally,
ceruloplasmin is a ferroxidase enzyme. Ferroxidsae oxidizes ferrous (Fe++) to ferric (Fe+++) iron
which is necessary for maintaining iron homeostasis. Roughly 40-70% of plasma copper is
bound to ceruloplasmin (Goff, 2017).
Copper homeostasis is maintained via absorption efficiency, sequestration, storage, and
excretion. When the animal has adequate copper stores, enterocyte CTR1 will be internalized
and recycled for later use or degraded (Chen et al., 2020). At the same time, enterocyte MT
production increases to sequester excess Cu+ and prevent enterocyte oxidative damage until it
can transfer the Cu+ to ATOX to be incorporated into ATP7A for export to the liver for storage
or excretion. Copper that remains bound to MT when an enterocyte dies and is shed will be
excreted in the feces (Goff, 2017).
Excretion
The liver has a large capacity to store copper, but once that capacity has been met, ATP7B
transports excess Cu+ out of the liver where it is excreted via bile. An animal’s capacity for
biliary excretion of copper is what determines its copper tolerance and is responsible for the
vast differences in animal species’ risk for copper toxicity. Even though liver copper storage
capacity is high, there are events that increase risk for local and systemic oxidative damage due
to Cu+ release. During physiological stressful events (ie. Inflammation, infection), liver protein
turnover increases and has the potential to release the stored, highly pro-oxidant Cu+ locally
and systemically, increasing the risk for widespread oxidative damage, ultimately causing
cellular and tissue death.
Deficiency and Toxicity
Common signs of copper deficiency include loss of hair color, reduced fertility, impaired cellular
immune response, and impaired connective tissue integrity. These deficiencies are not
surprising given copper’s role in multiple enzymes specific to these physiological functions and
its indispensable role in cellular energy homeostasis. Immune function may be impacted by a
copper deficiency before more common signs of deficiency are obvious. For example, a study in
sheep suggested that Cu requirements increase during an immune challenge (Suttle, 2012).
Additionally, ceruloplasmin, MT, and other copper-containing acute phase proteins increase
during inflammation and infection that will result in increased binding of Cu and subsequent
risk for secondary deficiencies due to the copper being unavailable to the animal for cellular
and tissue homeostasis.
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Common consequences of copper toxicity include decreased liver function, hemolysis, and
cellular and tissue necrosis. Stress, inflammation, infection, or other immune challenges can
result in increased liver protein turnover and increase Cu+ release into circulation where it can
overwhelm carrier protein capacities and result in widespread cellular and tissue damage due
to its strong pro-oxidant properties (Goff, 2017).
Both deficiency and toxicity signs can be delayed relative to the onset of innate or induced
copper imbalances based on the nature of the perturbation. For example, deficiency signs may
be delayed due to a lag between reduced copper concentrations and copper stores being
depleted. At the same time, toxicities can be acute or chronic. Chronic copper toxicity can occur
due to exposure to elevated dietary copper for long periods of time without signs of toxicity
until the storage capacity of the liver is overwhelmed. Acute copper toxicity can occur after a
physiologically stressful event (ie. inflammation, infection) where liver protein turnover is
elevated and a high amount of Cu+ is released.
Considerations for Balanced Copper Nutrition in Dogs
Reports of copper-associated hepatitis (CAH) and inflammatory hepatic disease in dogs have
increased over the last two decades. While risk of toxicity from copper is elevated compared to
other micronutrients, it is vital to understand the various factors that affect copper metabolism
to formulate canine diets that meet the animal’s requirements while minimizing the risk for
toxicity, given the important physiologic roles of copper mentioned above.
Genetic Predisposition to Copper Toxicities
There are two important factors to consider regarding canine CAH when determining
recommendations for dietary copper inclusion; genetic predisposition and environmental
influence (ie., diet).
Bedlington Terriers were the first breed to be recognized as having a causational mutation
leading to CAH. A mutation in COMMD1 led to impaired biliary excretion of copper, thus
causing the liver to be overwhelmed by Cu+, leading to hepatic pathologies (Dirksen & Fieten,
2017). Labrador Retrievers were also recognized as having a genetic component of CAH risk, but
it appeared to be much more complex than was the case for Bedlington Terriers. Only 12% of
the heritability of CAH in Labrador Retrievers can be accounted for by genetic mutations
identified to date and, therefore, environmental and/or other yet to be identified genetic
factors are at play (Dirksen & Fieten, 2017; Johnston et al., 2013; Strickland et al., 2018; Wu et
al., 2020). There are breeds other than Bedlington Terriers and Labrador Retrievers that have
been identified as having suspected hereditary CAH and are, therefore, considered to be
predisposed to copper toxicity and CAH. These include West Highland Terriers, Doberman
Pinschers, and Dalmatians (Spee et al., 2005; Dirksen & Fieten, 2017; Johnston et al., 2013;
Strickland et al., 2018).
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In a recent (2018) retrospective study of 546 dogs, Strickland and colleagues reported evidence
for significantly increased hepatic copper concentrations detected in dogs over the years of
1982-2015. This increase was not limited to dogs of breeds considered to be predisposed to
CAH. The cutoff values for hepatic copper concentration used in this study were 300, 400, and
1000 ug Cu/g liver (dry weight basis) based on when hepatic injury was likely and individual
clinic reference ranges. Importantly, the authors point out that normal hepatic copper
concentrations for dogs are not clearly established and that definitive clinical relevance of the
observed increases in hepatic copper concentrations remains elusive (Strickland et al., 2018). It
is important to note that the dietary histories of these dogs were not available in this analysis.
Breeds that are predisposed to hereditary CAH may serve as good models to understand how
diet may be used as a therapeutic agent to prevent and/or treat risk of serious liver
pathologies. There is some evidence that feeding lower copper diets to Labrador Retrievers
may decrease liver Cu concentrations (Hoffmann et al., 2009; Fieten et al., 2012). This area
warrants further investigation.
Dietary Contributions to Copper Toxicity
It has been speculated that the increased incidence of CAH cases coincided with AAFCO
recommendations to stop use of copper oxide as the source of supplemental Cu in dog diets
due to its extremely low bioavailability (Strickland et al., 2018; Center et al., 2021). This
speculation raises questions about the bioavailability of copper in various dog dietary
ingredients and copper supplementation sources, as well as how those factors are affected by
other nutrients and different physiological states. The current NRC recommendation for adult
dogs at maintenance is 6 ppm Cu (total diet) based on a dietary energy concentration of 4000
kcal (DM basis; NRC, 2006) with higher concentrations recommended for puppies after weaning
(11 pm, total diet) and females during late gestation and lactation (12.4 ppm, total diet).
Minimum inclusion levels recommended by AAFCO are 7.3 ppm (total diet) for adult dogs at
maintenance and 12.4 ppm (total diet) for growth and reproduction periods or for All Life
Stages (DM basis; AAFCO, 2019). However, no upper tolerable limits have been established by
either organization. It is important to distinguish that these recommendations are for minimum
total copper concentrations, ie., dietary ingredient plus supplemental (premix) contributions,
not minimum supplemental concentrations.
Copper bioavailability in ingredients used in dog diet formulations have, for the most part, not
been studied in dogs and are generally unknown. However, extrapolations from other
monogastric species have been made, mostly from chickens and pigs. These diets are mainly
composed of corn and soybean meal and even though ingredient inclusion is somewhat
consistent across the industry, there is still a large amount of variation and inconsistency in
estimates of Cu bioavailability. In general, copper derived from common feed ingredients and
additives in chicken and pig diets is considered to have a relative bioavailability of 50%
compared to a copper sulfate standard, with a wide range of 10-50% being suggested in swine
diets (EFSA, 2016).
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As mentioned above, there is an increased prevalence of raw meat and grain-free/high
proteinbased diets for dogs. Organ meats are inherently high in copper concentration and,
therefore, the relative bioavailability of that copper needs to be considered and accounted for.
Copper concentrations are higher in liver from ruminant species like beef and lamb but are
much lower in chicken and turkey liver. There is also potential for variable bioavailability based
on the form of liver used (ie., freeze dried or fresh) as well as the plane of nutrition for the
animal that the liver was derived from. Aoyagi and colleagues (1993) utilized a chick bioassay to
determine relative bioavailability of copper from freeze-dried liver of different animal origins.
The following bioavailability values (%) relative to copper sulfate (100) were determined: 0
(pork), 21 (rat), 82 (beef), 83 (turkey), 113 (sheep), 116 (chicken – low Cu), 135 (chicken – high
Cu). Additionally, they concluded that when fibrous ingredients (peanut hulls or soy mill run)
were present, the bioavailability of copper sulfate was decreased by roughly 50% (Aoyagi et al.,
1993). Although this study was conducted in the early 1990’s, it still provides pivotal baseline
information that can be used when formulating dog diets with increased inclusion of liver.
Taken together, copper bioavailability in common feed ingredients in monogastric livestock
species is variable and inconsistent. As exemplified in Aoyagi’s study, animal-derived high
copper-containing feed ingredients, like liver, varies by species origin. There is limited research
in dogs related to ingredient copper bioavailability and, therefore, further research is warranted
to try to better estimate relative bioavailability that can be directly applied in canine nutrition.
Another important factor to consider when formulating dog diets is the interaction between
nutrients and potential antagonisms that can occur. It is imperative that both dietary
ingredients as well as supplemental contributions are taken into consideration when
formulating complete diets. Additionally, copper contribution from treats and other daily
supplements needs to be accounted for. Dietary copper sufficiency cannot be evaluated based
on calculated copper concentration alone. There are important nutrient interactions that need
to be accounted for. Zinc, iron, molybdate, and sulfur are all known to antagonize the amount
of bioavailable copper. Zinc is a potent inducer of MT production that will preferentially bind
and sequester Cu+ and thus increase the risk for a zinc-induced copper deficiency, regardless of
dietary copper concentration. As mentioned above, homeostatic iron maintenance requires
copper. However, excess dietary iron can also act as an antagonist to copper, thus complicating
this nutrient interaction. A study in rats revealed that high dietary iron can cause
copperdeficient anemia via disturbances in copper utilization after it has been absorbed (Ha et
al., 2017). Additionally, Schultheiss and colleagues found that dogs with increased hepatic iron
concentrations also had elevated liver copper concentrations (Schultheiss et al., 2002). While
causation for which mineral may be driving the response cannot be determined, at the very
least there appears to be a correlation between iron and copper hepatic accumulation. Basal
ingredient iron contribution is elevated in raw meat and grain-free dog diets and is, therefore,
an important consideration when determining copper supplementation in these formulations.
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The concomitant increase of iron and copper concentrations was observed and compared
among dogs with varying degrees of liver lesions (Schultheiss et al., 2002) and underlines the
possibility of other mineral contributions to hepatic pathologies. Although there are little data
about the interaction of copper and lead, Gori and colleagues (2021) observed increased liver
lead concentrations in dogs with liver copper concentrations above 400 ppm (dry weight basis;
Gori et al., 2021). Similar to the iron and copper relationship mentioned above, there is not
sufficient evidence to determine causation versus correlation, but these results emphasize the
need for further investigation of the overall nutrient status of dogs suffering from CAH.
Excess molybdate and sulfur can also be antagonistic to copper bioavailability. These nutrients
can create complexes that bind copper and render it unavailable to the animal. While this may
be of more concern in ruminant animals due to increased production of these complexes in the
rumen, it is still worthy to note and be aware of when formulating monogastric animal diets,
especially when determining sulfur-containing amino acid inclusion.
Assessing Copper Status
Formulating diets with adequate but not excess copper is made more complex by the lack of
reliable, non-invasive copper status biomarkers. Currently, there are no copper status
biomarkers for dogs; therefore, liver biopsy is necessary and considered the gold standard for
copper toxicosis diagnosis (Fieten et al., 2012). However, there is evidence to support the
potential variation of liver copper concentrations based on biopsy type and specimen size
(Johnston et al., 2009) and, therefore, caution should be taken when making comparisons
across different studies. Current recommendation ranges used to determine potential copper
toxicity are based on liver copper concentrations on a dry weight basis. Therefore, it is difficult
to make comparisons and conclusions from studies based on liver copper concentrations on a
wet weight basis (Paβlack et al., 2014; Cedeño et al., 2016).
Cedeño and colleagues (2020) recently reported that serum copper was increased in dogs with
hepatic disease and inflammatory infections (Cedeño et al., 2020). However, serum copper
concentrations do not correlate with hepatic copper concentrations in dogs (Dirksen & Fieten,
2017) and, therefore, caution should be taken when using this biomarker to evaluate risk for or
diagnosis of liver pathologies.
While alanine aminotransferase (ALT) and alkaline phosphatase (ALP) are the most common
biomarkers used to indicate hepatocellular injury, they are not usually altered until later stages
of hepatopathy when liver damage has begun and can also be altered by multiple physiological
disturbances. Given these factors, they are not effective at detecting subclinical copper
imbalances and, therefore, may not allow detection before irreversible liver damage has
occurred (Dirksen & Fieten, 2017).
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Copper Sources
The most common sources of copper used in mineral premixes added to complete diets are
copper sulfate or organic sources, such as amino acid chelated copper. For reference, the term
organic is used herein and is interchangeable with chelated as is most commonly used in
companion animal nutrition. Historically, copper oxide was also used but due to its extremely
low availability to the animal (Ledoux et al., 1991), it is no longer recommended as a
supplemental source of copper. The most common inorganic sources of Cu include sulfates and
carbonates. When compared to bioavailability of reagent grade copper acetate (100%) in a
chick bioassay, copper sulfate and carbonate were 88.5 and 54.3% bioavailable, respectively,
while copper oxide was determined to be less than 1% bioavailable to the chick (Ledoux et al.,
1991). A similar hierarchy of bioavailability from these inorganic Cu sources is observed in
ruminant species (Ledoux et al., 1995).
The increased use of more bioavailable sources of copper supplements in combination with
higher basal ingredient contributions of copper have been speculated as being one of the main
driving forces for increased CAH cases (Center et al., 2021). However, emphasis should be
placed on an effective and reliable supplemental source due to the high potential variability and
inconsistency in diet ingredient copper contributions. This will allow nutritionists to include
minimal supplemental concentrations to ensure the dog’s requirements are met while also
reducing the need to over-formulate copper in diets, thus reducing the risk of toxicity.
The currently available data suggest organic forms of supplemental Cu do not pose an increased
risk of toxicity, as measured by liver copper concentrations. As mentioned previously, ruminant
species tend to be at a higher risk for copper toxicity and, therefore, serve as a good model to
evaluate potential issues among different forms of supplemental Cu. In a study comparing the
effect of supplemental copper source and feeding regimen in sheep fed equivalent levels of
copper as Cu sulfate or Cu-lysine complex, sheep feed Cu-lysine had significantly less final and
overall change from initial liver copper concentrations, regardless of feeding regimen (Luo et
al., 1996). Additionally, no difference in liver copper concentrations were detected among dairy
cattle fed equivalent concentrations of Cu sulfate compared to Cu-lysine complex (Chase et al.,
2000).
There are data in monogastric species to suggest no increased risk of toxicity due to organic
supplemental forms of copper. Guo and colleagues (2001) evaluated different forms of organic
copper (proteinates, lysine complex, amino acid chelate) in two different breeds of chickens.
Overall, they observed slight increases in the bioavailability of copper from the organic sources
compared to Cu sulfate (set at 100% bioavailable) as measured by liver copper concentrations,
but there were no signs of toxicity reported (Guo et al., 2001). More importantly, the authors
noted the different magnitude of response among the two different breeds that highlights the
inherent limitations of species, breed, and experimental conditions when determining relative
bioavailability (Guo et al., 2001). The growth-promoting characteristics of increased copper
supplementation was compared among pigs fed two equivalent concentrations of Cu sulfate or
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Cu-lysine complex. Like the other studies mentioned above, there was no observed increased
risk of toxicity in pigs fed the organic Cu-lysine form. Averaged across 4 different experiments,
pigs fed Cu-lysine had lower liver copper concentrations compared to pigs fed Cu sulfate,
(Coffey et al., 1994).
Collaborative Next Steps for Maximum Canine Health and Longevity
Copper metabolism is a complex physiological process and homeostatic regulation is influenced
by multiple factors including, but not limited to, variable copper bioavailability across and
within ingredients, stage of development or reproduction, physiological stressors such as
inflammation or immune challenges, and sufficient protocols for monitoring copper status.
Canine nutrition is further complicated by a wide variety and quality of dietary ingredients and
nutritional profiles of commercially available diets.
There is no current research evidence to suggest that the minimum total dietary copper
recommendations provided by NRC and AAFCO are insufficient to meet basic physiological
needs. However, this is assuming the above-mentioned factors that affect copper metabolism
are not perturbed. The uncertainties around dietary ingredient copper contribution and the
bioavailability of the copper present often leads to the common practice of formulating diets
that all too often exceed those recommended levels due to the desire to provide a safety net
for potential deficiency. However, this comes with a risk for nutrients such as copper that are
more vulnerable to becoming toxic.
There are multiple opportunities for collaboration among veterinarians, nutritionists, and pet
food manufacturers to meet the shared goal of providing pet parents dog food options they can
be confident are supplying their dog the necessary nutrients to support an active and healthy
life. Next steps to reach those goals might include:
1. Increased emphasis on creating a database that provides average concentrations of
copper in common dog diet ingredients that would increase the industry’s knowledge
about variable basal ingredient copper contributions in complete diets.
2. Pet parent education about breeds at higher risk of copper toxicity.
3. Support for copper bioavailability research of individual dog diet ingredients as well as
effects of ingredient combinations on bioavailability.
4. Utilization of reliable, consistent, high quality copper sources in mineral premixes at
minimal inclusion concentrations (7 ppm Cu/kg diet).
Conclusions
There are many questions that remain regarding copper metabolism in dogs that will most likely
continue to evolve as trends in canine nutrition come and go. Future research efforts should be
placed on discovering reliable, non-invasive methods for evaluating copper status that are
sensitive enough to detect imbalances prior to liver damage as well as increasing knowledge
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about variation in ingredient copper bioavailability in dogs. Complex factors such as genetic
predisposition and unpredictable physiological stressors need to be considered as well.
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Appendix C

Pet Food
Committee
~ Annual Meeting, 2022 ~

HOUSEKEEPING
The meeting is being recorded.
Questions and comments will be addressed after each agenda item and at the end of
the meeting.
Full Access Virtual Participants we invite you to raise your hand and you will be
allowed to provide your questions and comments verbally.
For Limited Access Virtual Participants please use the Q & A and we will monitor as
needed.
Madison Fink will monitor the Chat and Kristin Green will take minutes for the
meeting.

Pet Food Committee Agenda
August 5, 2022

PFC Welcome and Updates

10:00 – 10:10

Work Group Updates/Reports
Human Grade Guidelines Report – Holly Jewell

10:10 – 10:20

Copper Work Group Update

10:20 – 10:45

PFLM – Stan Cook

10:45 – 11:30

• Implementation Work Group Updates
• Work Groups Update

Training and Outreach Sub-Committee - Chris Berg
• AAFCO Talks Website – Liz Beckman

11:30 - noon

Pet Food Committee Agenda
August 5, 2022

PFC Welcome and Updates
• Holly
Work
GroupJewell
Reports –

10:00 – 10:10

South Carolina Department of Agriculture

• Justin
– North
Carolina
Department
Agriculture
Human
GradeHill
Guidelines
Report
– Holly Jewell
10:10of– 10:20
Copper Work Group Update – Dr. Burkholder
PFLM – Stan Cook

10:20 – 10:45
10:45 – 11:30

•Implementation Work Group Updates
•Work Groups Update

Training and Outreach Sub-Committee - Chris Berg
•AAFCO Talks Website – Liz Beckman

11:30 - noon

Pet Food Committee Agenda
August 5, 2022

PFC Welcome and Updates

10:00 – 10:10

Work Group Reports
Human Grade Guidelines Report – Holly Jewell
Copper Work Group Update – Dr. Burkholder
PFLM – Stan Cook

10:10 – 10:20
10:20 – 10:45
10:45 – 11:30

• Implementation Work Group Updates
• Work Groups Update

Training and Outreach Sub-Committee - Chris Berg
• AAFCO Talks Website – Liz Beckman

11:30 - noon

Human Grade Guideline Work Group Update
7/29 Documents
posted to PFC
Feed BIN for
review

8/5 HG Update

2-week
comment
period.
Comment on the
BIN or email
Holly.

End of August
– PFC e-vote.

PFC submit to
BOD for
September
vote.

Email: hjewell@scda.sc.gov

Pet Food Committee Agenda
August 5, 2022

PFC Welcome and Updates

10:00 – 10:10

Work Group Reports
Human Grade Guidelines Report – Holly Jewell

10:10 – 10:20

Copper Work Group Update

10:20 – 10:45

PFLM – Stan Cook

10:45 – 11:30

• Implementation Work Group Updates
• Work Groups Update

Training and Outreach Sub-Committee - Chris Berg
• AAFCO Talks Website – Liz Beckman

11:30 - noon

Copper Work Group Report
• Report from the Copper WG/Expert Panel Submitted
August 1, 2022

Motion to
Accept the
Report and
Second

Discussion to
Accept the
Report

Report
accepted

Committee
Comments

Pet Food Committee Agenda
August 5, 2022

PFC Welcome and Updates

10:00 – 10:10

Work Group Reports
Human Grade Guidelines Report – Holly Jewell

10:10 – 10:20

Copper Work Group Update –

10:20 – 10:45

PFLM – Stan Cook

10:45 – 11:30

• Work Groups Update
• Implementation Work Group Updates

Training and Outreach Sub-Committee - Chris Berg
• AAFCO Talks Website – Liz Beckman

11:30 - noon

The Road to Implementing PFLM
Safe Handling
WG

Ingredient WG

Nutritional
Adequacy

Facts Box

Implementation
WG

Nutritional Adequacy & Facts Box
Work Groups
• Nutritional

Adequacy and
Facts Nutrition Box Work
Groups joint calls

• Nutritional

Adequacy
statement will be
included at the bottom
of the Facts Box.

Nutritional
Adequacy/Intended Use
Statement
•

Nutritional graphics created
obstacles to implement.

•

‘Intended Use Statements’ were
created.

•

Market research for quantitative
review of understanding the intended
use statement.

•

Labels are being tested for 3
statements.

•

Report completed the beginning of
September, 2022.

Control

Test Statement

Test Statement

The Road to Implementing PFLM
Safe Handling
WG

Ingredient WG

Nutritional
Adequacy

Facts Box

Implementation
WG

PFLM Implementation Work Group
Update
50 State Webinar Calls – to educate regulators of rule
changes and develop dialogue of state needs.
Develop and provide education materials for industry,
states, consumers.
Develop timeline of estimated state adoption of the
regulations and post to AAFCO/PFC website.
Work is in progress, PFC will try to keep the process as
transparent as we can.

P
L
A
N

Planning is important,
but the most important
part of every plan is to
plan on the plan not
going according to plan”.
-12 rules for life, Summary of 12 Rules for Life:
An Antidote to Chaos

PFLM (all work groups) Tentative
Timeline for ’22 - ’23
August
Draft Model Regs
waiting to go to
comment after Market
Research Results

September

October

November

December

January 2023
On-Going Work of
Implementation WG

Market Research
Report

Webinar for draft
model reg comments

Conduct 50 state
Outreach Webinar

PFC vote on report
recommendation

Send draft model regs
for comment (60 days)

Conduct 50 state
Outreach Webinar

Re-survey states

Review State Survey
Results

Begin planning 50 state
calls

WG’s convene to
discuss comments if
needed and make
updates to draft model
regs.
Send draft model regs
recommendation to
PFC for review

Send accepted PFLM
draft Model Regs to
MBRC

Pet Food Committee Agenda
August 5, 2022

PFC Welcome and Updates

10:00 – 10:10

Work Group Reports
Human Grade Guidelines Report – Holly Jewell

10:10 – 10:20

Copper Work Group Update –

10:20 – 10:45

PFLM – Stan Cook

10:45 – 11:30

• Implementation Work Group Updates
• Work Groups Update

Training and Outreach Sub-Committee - Chris Berg
• AAFCO Talks Website – Liz Beckman

11:30 - noon

Training and Outreach Sub-Committee
•

PFLM Regulators Update Session
 Thank you to all who helped!!

•

Website Update

•

Review of Labeling Guide

•

On a hold until PFLM gets passed.

Upcoming Training Ideas
•

Pet Food Forum
 Hosting a Labeling Workshop

•

A Workshop in correlation with an AAFCO meeting

•

Taking outreach on the road
 SuperZoo Meeting – August
 IPPE - February
 Industry Associations Meetings

Pet Food Label Modernization
We
Need
You
For
The
SubCommittee!

Customers

Regulatory
Training
and
Outreach
Industry

Veterinarians

Pet Food Committee

