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Executive Summary

On July 13, 2026, the Reagan-Udall Foundation for the FDA (Foundation), in collaboration with ByHeart

and the International Dairy Foods Association, convened an invitation-only roundtable discussion

sharing insights from recent recall activity and the latest research on Clostridium botulinum (C.

botulinum). Participants represented the infant formula industry, academia, consumer advocacy, and the

Food and Drug Administration (FDA).

The roundtable collectively explored the lessons learned from manufacturer and regulatory

investigations to build a shared understanding of the most recent learnings and research into C.

botulinum. Participants discussed how to better identify and evaluate factors that may increase the risk

of C. botulinum, strengthen preventive controls, and improve testing methods to help protect the infant

formula supply and the families who rely on it.

Discussions focused on five key areas:

C. botulinum state of the science. Participants acknowledged significant knowledge gaps regarding the

prevalence of C. botulinum spores across farms, dairy ingredients, supply chains, and finished products. There

was broad agreement on the need for baseline prevalence studies, standardized testing methods, and further

research to better understand the relationship between spore concentrations and infant health risk.

Data sharing. Participants identified data sharing as critical for future progress. Greater transparency and

collaboration across manufacturers, suppliers, researchers, regulators, and laboratories can accelerate

learning, improve risk assessments, and support the development of science-based standards. Establishing

trusted mechanisms for collecting, analyzing, anonymizing, and sharing data was viewed as essential to

building a stronger industry knowledge base.

A collaborative, multifactorial approach to maintain infant formula safety. The discussion reinforced

that testing alone cannot ensure product safety. Participants emphasized the importance of developing

evidence-based mitigation strategies, validating preventive technologies, and balancing safety improvements

with supply chain resilience and affordability for families.

FDA collaboration. Participants highlighted opportunities for FDA and other government agencies to

support fit-for-purpose testing guidance, standardized methods and thresholds, validation and accreditation

efforts, and improved cross-agency collaboration.

Potential next steps. These discussions informed a series of actionable recommendations to enhance

infant formula safety (see Appendix A).

The roundtable concluded with a strong commitment to continued collaboration, scientific advancement,

and information sharing. Participants agreed that addressing C. botulinum risks will require coordinated

action across the infant formula ecosystem, increased research investment, and a foundation of

transparent, data-driven decision-making. By working together, industry and regulatory stakeholders

can strengthen infant formula safety while maintaining a reliable and affordable supply for the families

who depend on it.

Applying the Science of Infant Formula Safety 4



REAGAN-UDALL  FOUNDATION FOR THE FDA Roundtable Report

Meeting Purpose

Infant formula* manufacturers and the FDA share a common goal: ensuring a safe, nutritious, and

reliable supply of infant formula. Prior to November 2025, Clostridium botulinum
† had not been

demonstrated to cause outbreaks of infant botulism due to its presence in infant formula, consistent

with guidance from the International Commission on Microbiological Specifications for Foods.

Recent outbreaks in the U.S. have now demonstrated this illness pathway and have raised

questions about prevalence, current control measures and testing protocols across the infant

formula supply chain. Over the last nine months, there has been a critical acceleration of knowledge

and research on testing for C. botulinum in infant formula powder and safety practices throughout

the supply chain.

The in-person roundtable collectively explored the lessons learned from investigations to build a

shared understanding of the most recent insights and research into C. botulinum. Participants

discussed how to better identify and evaluate factors that may increase the risk of C. botulinum,

strengthen preventive controls, and improve testing methods to help protect the infant formula

supply and the families who rely on it. This discussion focused on:

The risk of C. botulinum spores in dairy-based ingredients that may be used in the production of

powdered infant formula

Learnings from the ByHeart C. botulinum recall, including findings from the root cause

investigation, published data on the limitations of the sulfite-reducing clostridia (SRC) testing

method, and current plans for prevention and C. botulinum-specific testing

Opportunities to better understand the prevalence of spores on farms and in the supply chain, as

well as reduce spore presence and improve detection, while maintaining practices that are

scientifically credible, operationally feasible, and regulatorily sound

This report summarizes key insights and potential recommendations to support efforts to

strengthen the safety and nutritional integrity of the infant formula supply. It also offers an

illustration of opportunities for collaboration to make infant formula even safer.

* Throughout this document, the term “infant formula” refers to powdered infant formula.

† Throughout this document, C. botulinum also applies to spores.
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Background
Infant formula safety requires a collaborative, industry-wide approach that prioritizes scientific

advancement, transparency, and continuous improvement. Safety is not a competitive advantage,

but a shared responsibility across manufacturers, ingredient suppliers, researchers, and regulators

to strengthen practices and improve outcomes. Strong partnerships are critical to driving innovation

while maintaining the highest standards of safety for infants.

Learning from outbreaks of foodborne illness is an important part of the safety system. A recall was

announced in mid-June 2026 after federal and state public health partners investigated confirmed

or suspected infant botulism illnesses associated with use of powdered infant formula. Recent FDA

resources and communications provide a chronological foundation for understanding the infant

formula recall.1,2 Subsequent updates, including the FDA Consumer Constituent Update released on

July 13, 2026,3 placed the recall in a broader safety context by emphasizing the need for infant

formula manufacturers, suppliers, and distribution partners to strengthen oversight of ingredients

and supply-chain controls. Together, these resources help trace the progression from the initial

outbreak investigation and voluntary recall to FDA's broader communication about preventing

contaminants from entering the infant formula supply chain.

The roundtable discussion was informed by presentations covering ByHeart's investigation

findings, an overview of the environmental sources of C. botulinum spores and possible mitigation

strategies in the dairy system, and FDA's C. botulinum interim testing workflow. Consistent with

participants' commitment to transparency and information sharing, full presentation slide decks are

included in Appendices B, C, and D, respectively.

The roundtable was intentionally limited in size and scope; it was designed to serve as a starting

point for broader engagement. Advancing safety and scientific understanding will require continued

dialogue and collaboration among a wider range of stakeholders across the supply chain. By

convening quickly and meeting in person, participants demonstrated a shared commitment to

working collectively, recognizing progress made over the past nine months, and identifying areas

where additional evidence is needed. The roundtable represents tangible progress toward potential

collaboration and established an initial foundation for participants who wish to maintain

momentum moving forward.

PRESENTATIONS INFORMING THE DISCUSSION

APPENDIX B

Shaping a safer tomorrow

APPENDIX C

Bacterial spore prevalence in

the dairy system and

mitigation strategies

APPENDIX D

Summary C. botulinum

workflow (outbreak)
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T O P I C  1

C. botulinum state of the science

DISCUSSION

The discussion focused on C. botulinum prevalence across the ecosystem, current testing practices,

data and research funding gaps, and the need to identify meaningful benchmarks. ByHeart shared

their comprehensive investigation findings, sample data and evolved protocols, to ensure all

participants shared a common knowledge baseline (see Appendix B). Participants also considered

what has changed over the past ten years and what changes may be emerging in the infant

formula space. Continued progress depends on strengthening understanding of the current science,

clarifying what is known, what remains uncertain, and where evidence is still developing. Such

progress will also require strengthening collaboration across stakeholders to improve safety of the

infant formula supply. Despite many unanswered questions, practical interim actions can be taken

as the science evolves.

FDA representatives presented their interim outbreak workflow and testing methods (see Appendix

D). Polymerase chain reaction (PCR) positive results were further tested with EndoPep‡ mass

spectrometry and, when applicable, whole genome sequencing. The industry has seen material

advancement in testing methods, including novel PCR primers and enrichment methods for

SRC, in the past nine months. The next step is to harness this new and critical innovation

into standardization.

The infant formula industry cannot rely on testing alone to ensure quality or food safety, particularly

for products intended for the most vulnerable populations. However, testing remains critical for

understanding expected spore levels in dairy ingredients and for verifying that spore-reduction

practices and preventive controls are functioning as intended.

‡ Endopeptidase-Mass Spectrometry.
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CURRENT CHALLENGES

Significant gaps currently exist in understanding C. botulinum prevalence, optimal testing

methodologies, and how testing thresholds correlate with risk and clinical outcomes.

Prevalence data of C. botulinum on farms and in the supply chain is limited and identified

as a key knowledge gap raised by participants looking to adopt preventative measures.

There is a need to build on work conducted by Cornell University4 and the University of

Wisconsin-Madison5 to find practical and scientifically sound methodologies for C.

botulinum testing. Prevalence data will assist with determining where in the infant formula

production continuum (farm to finished product) spores can be introduced or concentrated

and thus where interventions should be focused.

Key unknowns include

What impact regional, environmental, and climate factors have on the presence of C.

botulinum and how these factors have changed over time and may continue to change

Conditions that may allow low levels to grow to a higher level

How changes in the powdered infant formula ecosystem (e.g., diversity of milk sources

and ingredients in the infant formula supply that were not present prior to five or six

years ago) may or may not contribute to contamination

Without prevalence data, the scale of the risk due to pathogen presence, and the factors

that might contribute to a contamination, remain an open question. The lack of prevalence

data across the supply chain, from farm to finished product, also limits the industry's ability

to identify and prioritize the most effective control measures at the farm, dairy processing,

and manufacturing levels.

Testing for C. botulinum presents significant challenges. There are currently no

standardized methods for detecting the organism or its spores in the infant formula

industry, and only a limited number of laboratories perform testing due to strict safety

regulations. There is a lack of coordinated effort and funding focused on C. botulinum,

particularly in areas such as accreditation and validation of commercial test kits and new

testing methods, as well as research on farm practices, environmental prevalence, and

manufacturing practices.
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CURRENT CHALLENGES CONTINUED

Important questions remain regarding when testing should occur, which methods are most

appropriate, and how results should be interpreted in relation to risk. Greater industry

coordination and investment are needed to support accreditation and validation of

commercial test kits and emerging methods. Establishing standardized testing approaches

will require alignment among stakeholders across the entire supply chain, from farm to

final product.

Based on data presented, contamination should be considered non-homogenous and to

occur at very low levels. When contamination is non-uniform and at very low levels, the

ability to detect a positive result becomes more challenging. Optimal testing methods and

protocols have not been established, resulting in many types of tests and methodologies

being used across the industry. These inconsistencies include when, where, and how much

to test from farm to product and across product lots. The ByHeart investigation

demonstrated limitations of the traditional direct-plating SRC method.6 Learnings from the

ByHeart and FDA investigations showed that trace amounts of C. botulinum spores can be

present at levels too low for SRC detection by direct plating, but enough to make infants

sick. Guidance is needed to drive opportunities and indications for using enrichment SRC,

polymerase chain reaction (PCR), and/or whole genome sequencing (WGS).

Research is needed to better understand the relationship between the current

contamination levels and the risk of adverse health outcomes. Specifically, the assessment

should determine:

The spore concentrations at which health risks become significant.

The level of spore reduction required to meaningfully reduce or eliminate the risk

of illness.

The expected impact of spore reduction when contamination levels are already low.

This analysis should provide a clear, evidence-based understanding of how reductions

in spore concentrations correlate with decreased exposure risk and improved

health protection.
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RECOMMENDATIONS

It is essential to move forward with a clear understanding of prevalence so that the appropriate

preventive controls and risk mitigation strategies can be determined. Defining the right target

outcome is critical to achieving the desired impact. Research should be conducted to answer key

questions and generate insights that inform effective short-, intermediate-, and long-term solutions.

1 Conduct an initial assessment of C. botulinum prevalence on farms, along the supply chain,

and in finished goods. Many downstream questions depend on the initial assessment

of prevalence.

2 Develop screening methods that are efficient but also sufficiently specific and sensitive.

3 Investigate what other indicators may exist to help gauge C. botulinum spore presence in milk

or powder.

4 Investigate how to monitor environmental, supply chain, and processing changes, with an

aspiration to protect against the next incident. Determine whether current C. botulinum

findings reflect increased prevalence, improved detection capabilities, climate impacts,

processing innovations, changes in the milk supply or a combination of factors.

5 Increase research funding from multiple agencies and industry to generate the data needed

for risk assessments, validating mitigation strategies, and other evidence broadly important

for the industry.
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DISCUSSION SUMMARY Topic 2

T O P I C  2

Data sharing

DISCUSSION

The discussion focused on the opportunity for collective learning by sharing screening and testing

data. Addressing current data gaps, managing data from multiple contributing sources, reporting

both positive and negative findings, and maintaining source anonymity are each important steps

for collaboration. Initially, all data has value in helping organizations understand what information

currently exists and what companies are learning from collected data. Please see Appendices B, C,

and D for data and publications shared by presenters.

CURRENT CHALLENGES

As the infant formula industry faces potentially new and evolving challenges, there is an

important opportunity to strengthen collective efforts to protect infants through greater

collaboration, consistent data sharing, and transparency.

Currently, there is limited visibility into existing screening and testing data, including how

frequently C. botulinum has been identified throughout supply chains and manufacturing

processes. Questions remain regarding what data is available, which data is most useful,

and the purpose for collecting and sharing it. While all data should be considered

potentially valuable, the intended use of the information should be clearly defined before it

is shared. Participants also discussed the need for a centralized and accessible data

repository; however, such a resource does not currently exist, largely because data sharing

within the field remains limited.

Data from all sources (e.g., suppliers, manufacturers, products, academia, regulatory

agencies) is important to develop a holistic view of the ecosystem. Findings that reduce

uncertainty by demonstrating that a factor is not significant are as valuable as positive

findings. Both types of information are critical for directing resources and focusing

investigations on the most relevant risks. Sharing this research contributes to collective

knowledge, helps prevent duplication of effort, and supports more informed decision-

making across the industry.
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CURRENT CHALLENGES CONTINUED

Participants highlighted the importance of providing context and transparency around

investigations and the data collected. Clear documentation of why specific issues were

selected for investigation, how decisions were made, and when testing occurred helps

explain the rationale behind findings and enables others to better assess how results may

apply across the broader industry.

RECOMMENDATIONS

Data sharing is essential for developing harmonized, future-ready standards. As production

systems, supply chains, and risks continue to evolve, greater sharing of scientific knowledge and

safety data can help the industry respond more effectively. In light of recent contamination

events and product recalls, there is a growing need for increased transparency, collaboration,

and data sharing to improve understanding of risks and support evidence-based infant formula

safety decisions.

6 Explore engaging a trusted third party that will receive, house, and safeguard the data as

well as create a data exchange and sharing infrastructure.

7 Establish transparent governance, data-use policies, and confidentiality protections to build

trust and encourage participation.

8 Through collaboration, strengthen the data foundation and share testing information (e.g.,

who is doing what, lessons learned, context of data collection). Expand testing and data

collection to quantify prevalence, assess risk across the supply chain, and establish

acceptable risk thresholds.

9 Within the data collaboration, determine how the data will be used, compiled, aggregated,

and anonymized before any analysis or sharing of the data occurs.
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RECOMMENDATIONS CONTINUED

10 Define the critical data needed to understand emerging and future risks, while ensuring data

collection supports the generation of robust, aggregated insights that lead to actionable

takeaways to improve safety of infant formula products.

11 Align on data collection goals and build databases thoughtfully and intentionally. Include

appropriate methods and context that can be pragmatically applied and adequately

measure impact.
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T O P I C  3

A collaborative, multifactorial
approach to maintain
infant formula safety

DISCUSSION

Safety in the infant formula industry requires collaboration across the full ecosystem, from farm

level control measures and ingredient processing to infant formula manufacturing. Data sharing is

one important component, but shared learnings and solutions need to incorporate dairy, nondairy,

and clinical elements. Because there may be multiple effective ways to reduce or mitigate C.

botulinum spores, collaboration and continuous improvement is essential to ensure that solutions

are appropriate for the specific production, processing, and ingredient supply-chain conditions of

each powdered infant formula.

Clear communication will help build partnerships and trust across the ecosystem. Ongoing

collaboration will be especially important as technology advances, assays become more sensitive,

and new risks emerge. At the same time, the industry must consider the resilience of key inputs

while maintaining a strong focus on quality and safety.

CURRENT CHALLENGES

The complexity of the infant formula ecosystem makes it challenging to fully understand

activities and risks across the production chain. This ecosystem spans raw material

production, ingredient sourcing, manufacturing, distribution, and ultimately consumer use.

A key question facing the industry is what practical, coordinated control measures and

mitigation strategies can be implemented today to further reduce the risk of infant

botulism. While testing remains an important component of risk management, even the

most advanced currently available methods cannot, on their own, ensure protection

against contaminated powdered infant formula. A broader preventive approach that

incorporates controls throughout the supply chain is essential.
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CURRENT CHALLENGES CONTINUED

As new preventive measures are considered, it is also important to recognize the potential

economic impacts. Increasingly complex and costly control requirements place additional

burdens on suppliers, creating a risk that infant formula manufacturers could lose critical

supply partners if compliance becomes too challenging or economically unfeasible.

Balancing risk reduction with supply chain sustainability will be an important

consideration for the industry moving forward.

RECOMMENDATIONS

Recommendations emphasize a coordinated, data-driven approach to strengthening the safety and

resilience of the powdered infant formula supply chain. By combining industry collaboration,

evidence-based mitigation strategies, practical supply chain controls, and affordability

considerations, stakeholders can advance solutions that protect infants.

12 Nurture industry collaboration. Continue collaborative efforts across stakeholders to develop

methodologies and solutions that are scientifically sound, operationally and economically

feasible, and regulatorily compliant.

13 Build a clear, evidence-based mitigation strategy to ensure safety of infant formula. Use data

to demonstrate both the scope of the issue and the effectiveness of proposed interventions,

ensuring recommendations are supported by measurable outcomes.

14 Determine what supply chain control measures may eliminate or adequately reduce the risk

of spores in product streams. Consider how these controls can benefit all involved parties,

including raw material providers and manufacturers.

15 Establish and validate preventive controls and preventive practice technologies (e.g., bacteria

removal separators, ultrafiltration, on-farm practices).

16 Maintain supply continuity and affordability of powdered infant formula for families.
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T O P I C  4

FDA collaboration

DISCUSSION

The question of what might FDA do that would be helpful for the industry was posed to roundtable

participants. Input was also provided by Agency participants based on their experience with recent

and past recall events.

CHALLENGES

Improved transparency and data sharing among regulatory and other governmental

agencies regarding C. botulinum would support a more consistent understanding of the

broader picture, including prevalence, risk, and risk management. Testing remains

challenging. One barrier of testing adoption is the accreditation and the validation of C.

botulinum testing. Very few labs can conduct C. botulinum testing validation or regular

testing given the level of biosecurity required because the neurotoxin produced by the

bacterium poses severe bioterrorism and public health risks. There is also a need for

suppliers, manufacturers, and government agencies to have a clear and shared

understanding of the optimal tests, methods, and thresholds to use for screening and

outbreak assessment.

RECOMMENDATIONS

Building on the need for coordinated industry action and evidence-based mitigation, participants

focused on the potential role of federal regulators in creating greater consistency, transparency, and

scientific alignment. Standardized testing expectations and stronger collaboration across agencies

would help support more systematic decision-making while advancing research needed to better

assess and manage risks associated with C. botulinum.

17 FDA should provide guidance on the most appropriate fit-for-purpose tests and associated

thresholds, as well as establish standardized testing methods and requirements to ensure

consistent, systematic processes across the industry.

18 Collaborate with other governmental agencies (e.g., CDC, USDA) to facilitate information

sharing among agencies, researchers, and industry.
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Potential Next Steps

DISCUSSION

The roundtable discussion focused primarily on one point in the supply chain: infant formula

manufacturers. Participants identified additional conversations, considerations, and actions to

advance the science while maintaining a safe and available infant formula supply.

ADDITIONAL QUESTIONS TO CONSIDER

What interventions could be implemented at the infant formula manufacturing stage?

Do changes in the milk supply over the past 10 years, such as changing milk

composition or increased use of whole milk powder in formulas, affect the risk of

exposure to C. botulinum spores?

How should potential risks from other formula ingredients, such as minerals, non-dairy

protein sources, and vitamins, be assessed?

How might regional climate variations affect ingredients, finished products, and

subsequent infant risk?

RECOMMENDATIONS FOR POTENTIAL NEXT STEPS

19 Engage with the dairy industry in a similar forum; combine objectives to maintain supply,

ensure safety, and develop a more comprehensive understanding of the contamination.

20 Educate stakeholders on supply chain risk mitigation and elimination options and potential

gaps in these options.

21 Work toward testing accreditation and validation with a fit-for-purpose test with

established thresholds.

22 Assemble lessons learned outside of the U.S. and identify individuals or companies doing

innovative or new things in the infant formula space.
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Conclusion

Participants demonstrated openness and a strong commitment to addressing this issue and

ensuring the continued safety of infant formula, both now and in the future. There was

considerable enthusiasm to explore greater data collection and sharing and consider

establishing a mechanism that enables the safe, practical, and timely exchange of information

across the industry.

The discussion also reinforced the importance of maintaining access to safe, reliable, and

affordable infant formula for consumers. Participants recognized that meaningful progress will

require collaboration across the entire ecosystem, including suppliers, manufacturers,

researchers, regulators, distributors, and ultimately, healthcare practitioners and consumers

Moving forward, industry-wide collaboration will be essential to developing solutions that are

scientifically credible, operationally and economically feasible, regulatorily sound, and

grounded in risk-based decision-making. Participants expressed a desire to continue engaging

on this topic, strengthen information-sharing efforts, and proactively consider emerging

challenges to ensure the industry remains prepared for future risks.
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A P P E N D IX  A

Recommendations
Twenty-two recommendations emerged from the Roundtable, organized here by the four themes that

shaped the discussion.

THEME 1 C. botulinum state of the science 1–5

1 Conduct an initial assessment of C. botulinum prevalence on farms, along the supply chain, and in

finished goods. Many downstream questions depend on the initial assessment of prevalence.

2 Develop screening methods that are efficient but also sufficiently specific and sensitive.

3 Investigate what other indicators may exist to help gauge C. botulinum spore presence in milk

or powder.

4 Investigate how to monitor environmental, supply chain, and processing changes, with an aspiration to

protect against the next incident. Determine whether current C. botulinum findings reflect increased

prevalence, improved detection capabilities, climate impacts, processing innovations, changes in the

milk supply or a combination of factors.

5 Increase research funding from multiple agencies and industry to generate the data needed for risk

assessments, validating mitigation strategies, and other evidence broadly important for the industry.

THEME 2 Data sharing 6–11

6 Explore engaging a trusted third party that will receive, house, and safeguard the data as well as

create a data exchange and sharing infrastructure.

7 Establish transparent governance, data-use policies, and confidentiality protections to build trust and

encourage participation.

8 Through collaboration, strengthen the data foundation and share testing information (e.g., who is doing

what, lessons learned, context of data collection). Expand testing and data collection to quantify

prevalence, assess risk across the supply chain, and establish acceptable risk thresholds.

9 Within the data collaboration, determine how the data will be used, compiled, aggregated, and

anonymized before any analysis or sharing of the data occurs.

10 Define the critical data needed to understand emerging and future risks, while ensuring data collection

supports the generation of robust, aggregated insights that lead to actionable takeaways to improve

safety of infant formula products.

11 Align on data collection goals and build databases thoughtfully and intentionally. Include appropriate

methods and context that can be pragmatically applied and adequately measure impact.
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THEME 3 A collaborative, multifactorial approach to maintain infant
formula safety

12–16

12 Nurture industry collaboration. Continue collaborative efforts across stakeholders to develop

methodologies and solutions that are scientifically sound, operationally and economically feasible, and

regulatorily compliant.

13 Build a clear, evidence-based mitigation strategy to ensure safety of infant formula. Use data to

demonstrate both the scope of the issue and the effectiveness of proposed interventions, ensuring

recommendations are supported by measurable outcomes.

14 Determine what supply chain control measures may eliminate or adequately reduce the risk of spores in

product streams. Consider how these controls can benefit all involved parties, including raw material

providers and manufacturers.

15 Establish and validate preventive controls and preventive practice technologies (e.g., bacteria removal

separators, ultrafiltration, on-farm practices).

16 Maintain supply continuity and affordability of powdered infant formula for families.

THEME 4 FDA collaboration and potential next steps 17–22

17 FDA should provide guidance on the most appropriate fit-for-purpose tests and associated thresholds,

as well as establish standardized testing methods and requirements to ensure consistent, systematic

processes across the industry.

18 Collaborate with other governmental agencies (e.g., CDC, USDA) to facilitate information sharing

among agencies, researchers, and industry.

19 Engage with the dairy industry in a similar forum; combine objectives to maintain supply, ensure safety,

and develop a more comprehensive understanding of the contamination.

20 Educate stakeholders on supply chain risk mitigation and elimination options and potential gaps in

these options.

21 Work toward testing accreditation and validation with a fit-for-purpose test with

established thresholds.

22 Assemble lessons learned outside of the U.S. and identify individuals or companies doing innovative or

new things in the infant formula space.
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A P P E N D IX  B  —  P R E S E N TAT I O N

Shaping a safer tomorrow

APPENDIX B ·  SLIDE 1 APPENDIX B ·  SLIDE 2

APPENDIX B ·  SLIDE 3
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ABBREVIATIONS

PIF powdered infant formula

PCR polymerase chain reaction

qPCR quantitative PCR

EndoPeP MS endopeptidase-mass spectrometry

NCBI National Center for Biotechnology Information

WGS whole genome sequencing

Applying the Science of Infant Formula Safety 41



APPENDIX  E Agenda

A P P E N D IX  E

Applying the Science of
Infant Formula Safety:
Insights From Recent Recall Activity and the Latest Research on C. botulinum

Roundtable

Monday, July 13, 2026, 12-3pm ET Rooftop Conference Center

1333 New Hampshire Avenue, NW, Washington, DC 20036

MEETING PURPOSE:  Infant formula manufacturers and the Food and Drug Administration share a

common goal: ensuring a safe, nutritious, and reliable supply of infant formula. Recent outbreaks in the

US caused by Clostridium botulinum have raised questions about preventive controls and testing

protocols across the infant formula supply chain. Over the last 9 months, there has been a critical

acceleration of knowledge and research into these emerging risks.

These risks and the lessons learned from investigations will be explored collectively during our in-person

roundtable. The aim is to build a shared understanding of the most recent insights and research into C.

botulinum and explore ways to strengthen preventive measures and testing methods that protect the

infant formula supply and the families who rely on it. This discussion prioritizes shared learning among

infant formula manufacturers, regulators, researchers, and consumer advocates and will focus on:

The risk of C. botulinum spores in powdered infant formula and dairy-based ingredients

Learnings from the ByHeart C. botulinum recall, including findings from the root cause investigation,

published data on the sulfite-reducing clostridia (SRC) testing method, and current plans for

prevention and C. botulinum-specific testing

Opportunities to reduce spore presence and improve detection while maintaining practices that are

scientifically credible, operationally feasible, and regulatorily sound

Following the discussion, the Foundation will publish a public report summarizing key insights and

potential recommendations to help extend the reach of the conversation—particularly to other

individuals and entities in the infant formula supply chain—and ultimately support efforts to strengthen

the safety and nutritional integrity of the infant formula supply.
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APPENDIX  E Agenda

Agenda

12 pm Welcome

Moderator: Susan C. Winckler, RPh, Esq.

Chief Executive Officer

Reagan-Udall Foundation for the FDA

12:03 pm Participant Introductions/ Opening Thoughts

When called on, please share your name, organization affiliation, and answer the following

question: What is the most important lesson, or the most pressing unanswered question, raised

by recent infant formula contamination events? (Each participant will have one minute to

introduce themselves.)

12:25 pm Advancing The Science of Safety - Understanding the C. botulinum Risk

Brief Presentations:

Presentation #1: Niall Mullane, PhD, Chief Quality Officer, ByHeart

Presentation #2: Nicole Martin, PhD, Assistant Research Professor in Dairy Foods Microbiology,

Cornell University

Presentation #3: Greg Noonan, PhD, Director, Office of Chemistry and Toxicology, Human Foods

Program, FDA

1 pm Discussion – Implications and Recommendations

Key Discussion Questions:

What We Heard - The C. botulinum Contamination Risk (Ingredients, Processes,

Finished Goods)

From the presentations, is there anything that was unexpected? How did the investigation

findings and research reflect your experience or concerns?

What is Missing and What Needs to Be Done - Preventive Measures & Testing Methods

What other questions do these findings prompt? How might current research be scaled or

accelerated for safety?

Opportunities

What opportunities are there to improve preventive strategies and detection of C. botulinum

risks while maintaining practices that are scientifically credible, operationally feasible, and

regulatorily sound?

What are the two or three highest-priority actions coming out of today's discussion?

2:45 pm Wrap Up

Rapid recap/reflection from each participant (60 seconds per person)

Synthesis of Next Steps

3pm Adjourn

ByHeart and International Dairy Foods Association provided funding for this meeting
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APPENDIX  F Contributors

A P P E N D IX  F

Roundtable and
Report Contributors

We appreciate the contributions of the following individuals to the roundtable and this

report. While all had the opportunity to review the draft report, their inclusion does not

represent their endorsement of or agreement with the content of this report, either

individually or on behalf of their organization. The Reagan-Udall Foundation for the

FDA retains sole responsibility for this report.

Sam Alcaine Devon Kuehn Lee Perry

Ron Belldegrun Sam Levy Jena Rostorfer

Conrad Choiniere Ben Lewis Shashi Sharma

Robert Cleveland Nicole Martin Roberta Wagner

Vanessa Coffman Niall Mullane Benjamin Warren

Luke Douglas Gregory Noonan Teresa White

Keith Garrard Colin O'Neil Monica Wilkins

Brian Kineman Richard Paine Christy Wissman
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