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What is CRIS?

Center for Research on Ingredient Safety: 
• Founded in 2014 to “…serve as a reliable and unbiased source 

for information, research, training and analysis on the safe use 
of chemical ingredients in consumer packaged goods…” 

• A unique partnership between academia, government, industry, 
and non-governmental organizations focused on chemical-
based ingredient safety

http://msutoday.msu.edu/news/2014/ingredient-safety-center-to-be-located-at-msu/



What is CRIS?

Components:
Scientific
Research
(MSU)

Education
& Training

(MSU)

Risk 
Communication

(ASU)



Our Mission

Conduct research and provide insight on the safety of ingredients 
in food and consumer products to support evidence-informed 
decisions by consumers, industry leaders and policy makers.



Our Vision

Credible, relevant information on ingredient safety is accessible 
to a wide range of decision makers. 



Our Core Values

Integrity
Transparency
Responsibility
Inclusivity
Engagement
Diversity



Areas of Engagement

• Promote basic and applied research on the safety and 
toxicology of ingredients

• Develop and validate methods and strategies for evaluating 
ingredient safety

• Establish an ingredient safety graduate training program 
• Inform the public, health professionals, regulators, and the 

scientific community on research matters reflecting the state-
of-the-science

• Actively participate in a dialog on important ingredient safety 
issues that supports evidence-based decision making



Current Industry Partners



Committee Members – Academia, Government, NGOs



Find us on the web

http://cris.msu.edu/index.html



Risk Assessment

For Food Safety



The 4 Step Risk Assessment Process

https://www.epa.gov/risk

Hazard	
Identification

Dose-Response	
Assessment

Exposure	
Assessment

Risk	
Characterization



Hazard Identification
Hazard = something that can cause harm

Risk = chance of that hazard actually causing harm

Image Credit:  By Carlosar - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=3008253

Image Credit:  By Calips - Own work, CC BY 3.0, 
https://commons.wikimedia.org/w/index.php?curid=1122217



Paracelsus – The Father of Toxicology

Image Credit:  By After Quentin Matsys (1456/1466–1530) - http://euromin.w3sites.net/Nouveau_site/mineralogiste/biographies/pic/paracelse.htm, Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=43352

1493 – 1541

The dose makes the poison.



Dose – Response Assessment

Image credit:  https://toxtutor.nlm.nih.gov/02-006.html

NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level



Exposure Assessment

• How much is one exposed to a particular ingredient?
• For how long?
• Do different food matrices change the level of 

exposure?
• How is the exposure determined?
• Is the estimated exposure relevant?



Risk Characterization

• Risk = Hazard x Exposure
• What is the impact?
• Is it safe for the intended use?



Would you choose this product?



Would you choose this product?

Image credit:  fir0002 | flagstaffotos.com.au [GFDL 1.2 (http://www.gnu.org/licenses/old-licenses/fdl-1.2.html)], via Wikimedia Commons



Chemical Ingredients in Food

• Direct Additives
• Preserve freshness and safety
• Nutritional value
• Enhance taste, texture, appearance

• Indirect Additives
• Food contact substances
• Processing aids



Image credit (creative commons):  http://www.compoundchem.com/2014/05/19/natural-vs-man-made-chemicals-dispelling-misconceptions/



Why does the science seem so confusing?

Hazard-based assessments
vs.

Risk-based assessments



Hazard-based Approaches to Food Safety

• Advantages
• Management of highly toxic substances
• Easier to regulate and explain

• Disadvantages
• Overuse of precautionary statements – “may contain”
• Regrettable Substitutions
• Little regard for practicality



Risk-based Approaches to Food Safety

• Advantages
• Risk-benefit assessment considered
• Allows for quantification and prioritization of risk
• Potential for reduction of food waste

• Disadvantages
• Takes more time and data
• Uncertainty in animal to human extrapolations



The Approaches in Action

• Hazard-based
• IARC

• Risk-based
• JECFA



Case Study

What BPA can tell us about risk assessment

Image Credit:  www.freeimages.com/jeanscheijen



BPA – Bisphenol A

• Chemical used in the production of polycarbonate 
plastics and epoxy resins

• Approved for use as a food contact substance
• Public concern:  endocrine disruption properties
• Banned from baby bottles and related products

• Market abandonment, not safety



BPA substitutes

• Alphabet soup of bisphenols 
• A, AP, AF, B, BP, C, C2, E, F, G, M, S, P, PH, TMC, Z

• Metabolism and environmental fate not as well 
studied

Bisphenol S Bisphenol F



What’s safe?

• TDI = 4 ug/kg/d
• Average adult = 70 kg (about 154 lb)
• 4 ug/kg/d x 70 kg = 280 ug/d

• FDA estimated average exposure
• <1 ug/kg/d
• <70 ug/d for our “average adult”



What’s safe?

• Level of BPA found in canned green beans
• 18 ppb
• 0.000018g BPA/can

• What does that look like?
• Is it too much?

Image credit: By Sun Ladder (Own work) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0) or GFDL (http://www.gnu.org/copyleft/fdl.html)], via Wikimedia Commons



How to “See” Parts Per Billion

Image Credit:  By Tysto - Own work, Public Domain, https://commons.wikimedia.org/w/index.php?curid=123743
Brandon Blinkenberg [CC BY 2.5 (http://creativecommons.org/licenses/by/2.5)], via Wikimedia Commons
By Karrackoo - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=62105



64 cans – EVERY DAY

Image credit:  By Urban Kalbermatter (cans) [CC BY 2.0 (http://creativecommons.org/licenses/by/2.0)], via Wikimedia Commons



Lost Safety Messages about BPA

• Increased can integrity
• Decreased risk of foodborne illness

• Prevents migration of can metal into the food
• Not unsafe when used as intended

By Hteink.min (Own work) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons



CLARITY-BPA Research Program

• Consortium Linking Academic and Regulatory 
Insights on BPA Toxicity

• Chronic Toxicity Studies 
• Includes perinatal period
• With relevant human dietary exposures
• Guidelines for consistency and standardization

• Data available to public by 2018 



Risk Communication

Helping the consumer make informed choices



Image credit:  By Krystian Olszanski from Saskatoon, Canada [CC BY 2.0 (http://creativecommons.org/licenses/by/2.0)], via Wikimedia Commons/



Principles of Good Food Safety Risk 
Communication

• Openness
• Transparency
• Timeliness
• Responsiveness



Guiding “Questions” for Science 
Communication

1. What is the purpose of the communication?
2. Who is my target audience?
3. What is the state of the science?
4. What is my message?
5. What approaches to conveying this message will work well?
6. What’s my narrative?
7. What are the potential pitfalls of the approach taken?

Courtesy of Andrew Maynard, PhD



Academic rigor, journalistic flair

https://theconversation.com/us



Closing Thoughts

• Risk = Hazard x Exposure
• Foods are chemicals
• Detection of a chemical may not equate risk
• Use good communication strategies

• The consumer has the final say and right of choice
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