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Prop. 65 Warnings



Proposition 65
The Safe Drinking Water & Toxic Enforcement Act of 1986

• Passed by ballot initiative in
1987.

• Prohibits “knowing and
intentional” exposure to more
than 800 listed chemicals
without first providing a “clear
and reasonable” warning.

• Cal. Health & Safety Code

§ 25249.6
List of chemicals athttps:
//oehha.ca.gov/proposition-65/proposition-65-list



Proposition 65 Enforcement

• Attorney General

• District Attorneys

• City Attorneys
• Population greater than 750,000

• Private Individuals and Groups
• Must serve 60-day notice of violation on alleged violator and all of the

above.

• https://oag.ca.gov/prop65/60-day-notice-search



Proposition 65 Penalties

• Injunctions

• Statutory penalties of up to $2,500 per day for each
violation.
• Health & Safety Code § 25249.7

• Attorneys’ fees
• Civ. Proc. Code § 1021.5

• Settlement payments in 2015 totaled $26.2 million.
• $17.8 million in attorneys’ fees

• Settlements ranged from $3,500 to $500,000

• Typical settlements were $30,000 to $80,000



Defenses
• No “knowing and intentional exposure”

• Health & Safety Code § 25249.6

• Must stop selling after receipt of 60-day notice

• No exposure above “safe harbor levels”
• List at

http://oehha.ca.gov/prop65/pdf/P65safeharborlevels040116.pdf

• Carcinogens: No more than 1 in 100,000 cases over lifetime of 70
years of exposure

• Reproductive Toxicants: No observable effect, multiplied by 1,000

• Chemicals in food are naturally occurring
• 27 CCR § 25501

• Present solely as a result of absorption from the environment in which
the food is raised or grown.



New Warning Regulations

• Effective in August 2018.
• Products labeled with a warning before that date can continue to use

the same warning.

• Puts the burden for providing warnings on manufacturers,
who must either
• Label products with any required warning, or

• Provide notice every six months to retailers identifying the products
requiring warnings and supplying all warning materials.



New Warning Regulations

• Retailers can still be held liable where they:
• knowingly introduce or create a chemical;

• cover, obscure or alter a product’s warning label;

• received notice and warning materials from the manufacturer, but
failed to post or label;

• have actual knowledge of potential consumer exposure, and there is
no manufacturer who is subject to Prop. 65 (has 10 or more
employees) and subject to jurisdiction in California.

• actual knowledge presumed five days after receiving a 60-day notice.



New Warning Regulations

WARNING: This product can expose you to chemicals such as [one or more
listed chemicals] which is known to the State of California to cause cancer [or
birth defects or other reproductive harm]. For more information, go to
www.P65Warnings.ca.gov/product.

For Food Products

Short Form Label Warnings

• WARNING: Cancer – www.P65Warnings.ca.gov/product

• WARNING: Reproductive Harm - www.P65Warnings.ca.gov/product

WARNING: Consuming this product can expose you to chemicals such

as [name of chemicals] which is known to the State of California to cause

cancer [or birth defects or other reproductive harm]. For more

information, go to www.P65Warnings.ca.gov/product.



New Warning Regulations

• Warning can be provided on label, packaging, shelf sign.
• Must be likely to be read and understood prior to exposure.

• For Internet sales, warning must be provided on the product
display page or a hyperlink labeled “WARNING.”

• Electronic warnings can be received by devices.



New Alcohol Warnings

• Warning language substantially same,
except to add OEHHA
website.

• 8 ½ by 11 inch sign in no smaller than 22-
point type at eye level as enter area where
served.

• Sign at least 5 by 5 inches at each point
retail sale.

• On menu or list of alcoholic beverages sold.

• On shipping or delivery containers, in 8 point
type, and no smaller than other consumer
information.



Arsenic in Alcohol

• 2015 lawsuit alleged 80 wines contained arsenic.
• EPA has not set drinking water levels, levels, but Canada allows 100

ppm.

• Complaint alleged violation of California’s Consumer Legal
Rights Act, and was amended to add violation of Prop. 65.
• Safe harbor level for cancer is .06 ug/day for inhalation, 10 ug/day for

other routes of exposure.

• No safe harbor level for reproductive harm.



Arsenic in Alcohol

• Defendants’ motion to dismiss was granted on grounds they
were already posting Prop. 65 warnings for alcohol, though
current regulations didn’t require listing specific chemicals.
Plaintiffs’ appeal is still pending.

• No 60-day notices alleging arsenic since then.



Lead in Chocolate

• In 2001, 60-day notices sent to major manufacturers.

• AG’s office concluded lead not due to human activity,
sufficiently low to qualify for naturally occurring exemption.

• In October 2015, the AG’s office retreated, explained the
2001 conclusions were based on the scientific information
available at the time.



Lead in Chocolate

• In 2015, 60-day notices alleged lead in chocolate of major
manufacturers.
• Safe harbor level is no more than 15 ug/day for cancer, or .5 ug/day for

reproductive harm.

• Exposure analysis using samples from different lots showed
wide variation in lead.

• Averaging exposure over several weeks using statistical
consumption data and serving size, safe harbor was not
exceeded.



Challenges to Lead Safe Harbor

• Mateel filed lawsuit challenging safe harbor level for lead as
outdated. Court upheld OEHHA’s determination.

• CEH filed administrative petition asking OEHHA to lower safe
harbor level to no more than .2 ug/day, and to prohibit
averaging.
• Cal Chamber is negotiating legislative deal with CEH.

• Allowance of naturally occurring would benefit manufacturers.



Acrylamide in Foods

• Safe harbor level of .2 ug/day for cancer,

140 ug/day for reproductive harm.

• Forms from chemical reaction that leads to color, flavor
aroma changes in cooked foods.

• Usually occurs at high temperatures when frying or baking
(above 120 °C (248 °F)).
• Although found in some fruit and vegetable products heated at lower

temperatures, or at higher moisture conditions.

• FDA guidance for reducing acrylamide:
https://www.fda.gov/downloads/Food/UCM374534.pdf

• More than 130 60-day notices served.



Acrylamide in Foods

• Fried

• 2002 notices for French
fries resulted in consent
judgments requiring
warning, payments up to
$1.25 million. No
acrylamide limits.

• 2005 notices for chips
were taken over by AG’s
office, resulting in
acrylamide limit of 275
ppb, payments of up to
$600,000.



Acrylamide in Foods

• Baked/Fried
• Recent 60-day notices target

baked and fried potato
products, veggie chips,
animal crackers, olives, even
white bread.

• CEH has entered into a few
settlements providing for
acrylamide limit of 490 ppb
for veggie chips.

• AG’s office objected,
demanded 281 ppb for
potato-based products.

• Coffee
• In 2010, 60-day notices

resulted in a few settlements,
warnings.

• Starbucks, 70 others lost
bench trial on whether
exposure exceeds safe harbor
level.

• Hearing set for May 15 on
Starbucks’ motion challenging
safe harbor for acrylamide
when applied to coffee.

• Trial set for June 5.



Restaurant Warnings

• Restaurants and other
facilities that sell food
or beverages primarily
for on-site consumption
should post following
warning.

WARNING

Certain foods and
beverages sold or served here
can expose you to chemicals
including acrylamide in many
fried or baked foods, and
mercury in fish, which are
known to the State of California
to cause cancer and birth
defects or other reproductive
harm.

For more information go to
www.P65Warnings.ca.gov/resta
urant



Bisphenol-A (BPA)
• Listed as causing female

reproductive toxicity.

• Warning requirement took effect
on May 11, 2016.

• Safe harbor level of 3
micrograms per day for dermal
exposure.

• None for oral exposure.

• Only 22 60-day notices served
so far
• For polycarbonate plastic glasses,

cocktail shakers, bowls, water cooler
jugs, and thermal receipt paper.

LT1
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Bisphenol-A (BPA)

• Point-of-sale warning
allowed for canned and
bottled food and beverage
products through December
2017.

• In order to be covered by
warning, manufacturers
must report BPA in products
to OEHHA.
https://www.p65warnings.ca.gov
/products-bpa-linings-or-seals

WARNING

• Many food and beverage cans have
linings containing bisphenol A (BPA),
a chemical known to the State of
California to cause harm to the
female reproductive system. Jar lids
and bottle caps may also contain
BPA. You can be exposed to BPA
when you consume foods or
beverages packaged in these
containers.

• For more information, go to:
www.P65Warnings.ca.gov/BPA



Mercury in Seafood and High Fructose
Corn Syrup
• Brown v. Tri Union Seafoods, Inc.

• Judgment entered in favor of defendant tuna companies on the grounds that the
mercury was naturally occurring.

• The trial court also concluded that FDA regulations did preempt Proposition 65
regulation of mercury in food products, but the appellate court did not address the
issue.

• Mercury in HFCS
• In 2009 an enforcement group served 13 notices of violation alleging that high

fructose corn syrup (HFCS) contained levels of mercury in excess of the Proposition
65 limits.

• The defense group argued that the mercury was naturally occurring, and that the
manufacturing process did not contribute to the mercury content.

• The Attorney General’s office concurred, and concluded that the pending claims
had no merit.

• Takeaway - Mercury is still on the table for enforcement actions although there has
been some success in making the naturally occurring argument, and it is unclear
whether or not there is federal preemption.



What’s next?
• Glyphosate will be listed as a

carcinogen, following appeal
in Monsanto v. OEHHA.
Glyphosate is a broad-spectrum
herbicide used in products such
as in Roundup.

• Warning requirement takes effect
May 20, 2017.
• Tetrachlorvinphos : pesticide used on

fleas and ticks on livestock.

• Parathion : pesticide used on fruit,
wheat, vegetables, nut crops.

• Malathion : pesticide in agriculture,
landscaping, and mosquito control.

• Sedaxane is a seed treatment
fungicide. Warning requirement
takes effect July 1, 2017.

• Atrazine, propazine, simazine:
Warning requirement to take effect
July 15, 2017.
• Atrazine is widely used in growing corn

and sugarcane.

• Propazine is used for sorghum crops.

• Simazine is widely used in growing
grapes, apples, citrus, corn, wheat.

• Styrene is used in manufacturing
Styrofoam. Warning requirement
takes effect April 22, 2017,
proposed safe harbor level of 27
micrograms.



Take Steps to Reduce Liability

• Monitor newly listed
chemicals

• Warning requirement takes effect
1 year after listed.

• https://oehha.ca.gov/proposition-
65/proposition-65-list

• Monitor targeted products
• https://oag.ca.gov/prop65/60-day-

notice-search

• In response to 60-day
notice:
• Consult with counsel.

• Consider whether to remove
from sale, sell with warning.

• Consider exposure analysis
challenging whether safe
harbor level exceeded.
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“Added Sugars”
• “Added sugars” are those not naturally occurring in foods, but added during

processing or preparation.
• The FDA’s Final Rule on Food Labeling: Revision of the Nutrition and Supplement Facts Labels,

issued on May 27, 2016 (the “2016 Labeling Rule”) defines “added sugars” as “sugars [that] are
either added during the processing of foods, or are packaged as such;” and

• Includes: sugars (free, mono- and disaccharides); sugars from syrups and honey; and sugars
from concentrated fruit or vegetable juices that are in excess of what would be expected from the
same volume of 100% fruit or vegetable juice of the same type.

• In August 2016, the American Heart Association issued new recommendations for
children and adolescents:

• Children and adolescents to consume no more than 25 grams of added sugar per day, and no
more than 8 ounces of sugary beverages a week.

• No added sugar for those under 2 years of age.

• In February 2017, the American Heart Association updated their
recommendations for adults:

• Men to consume no more than 36 grams of added sugar per day.
• Women to consume no more than 25 grams of added sugar per day.



New FDA Rules
• Prior FDA rules required only the total amount of sugars (both

naturally occurring and added) to be included on the Nutrition
Facts Label; it did not require the amount of “added sugars” be
broken out of the sugar category.

• The FDA’s 2016 Labeling Rule revises the Nutrition Facts label:
• Declaration of the gram amount of “added sugars” in a serving of a

product.
• Establishes a Daily Reference Value (DRV) of 10% of total daily caloric

intake from added sugar—50 grams for adults and children 4 and
above.

• Requires disclosure of the percent Daily Value (DV) on the label.

• Although effective as of July 26, 2016, manufacturer
compliance not required until July 26, 2018, and those with less
than $10 million in annual food sales have until July 26, 2019.



The Heart of the Litigation
• 3 cases filed by the same firm, on the same day:

• Hadley v. Kellogg, No. 16-cv-4955 (N.D. Cal., Aug. 29, 2016);
• Truxel v. General Mills, No. 16-cv-4957 (N.D. Cal., Aug. 29, 2016); and
• Krommenhock v. Post Foods, No. 16-cv-4958 (N.D. Cal., Aug. 29, 2016).

• Assert express and implied nutrient content claims, health claims, and
general “health” representations on the cereal and breakfast bar
packaging are misleading due to the undisclosed amount of “added
sugars” in the products.

• “Excessive consumption of added sugar is toxic to the human body:”
• Increases “the risk of heart disease, diabetes, liver disease, and a wide variety of

other chronic morbidity.”
• Claims brought primarily under California consumer-protection laws: False

Advertising Law, Consumers Legal Remedies Act, and Unfair Competition Law.
• Also assert claims based on theories of breach of express and implied warranties,

and miscellaneous violations of FDA Regulations.

• Requested relief: Injunctions, corrective ads, and monetary damages.



Hadley v. Kellogg (case update)
Dismissal & Amended Complaint Filed
Key Holding’s in Court’s Opinion:

• “Added sugars” claims were dismissed for failure to satisfy Rule
9(b)’s heightened pleading for fraud based claims:
• Inadequately alleged the amount of “added sugar” versus the amount

of total sugar in each product:
• “Plaintiff must have access to at least some knowledge concerning the

amount of added sugar in Defendant’s products. Presumably, Plaintiff
conducted a proper Rule 11 investigation before filing the instant lawsuit.”

• Inadequately alleged whether the amount of added sugar exceeded
plaintiff’s own alleged “healthy” threshold.

• Am. Compl. reduces challenged products from 50 to 29:
• Still predicated on alleged “excessive” amounts of “added sugars”

• Relies on AHA’s and the WHO’s recommendations;
• Ignores 2016 FDA Guideline for DRV for added sugars of 10% of total daily

calories, or 50g/2,000 calories diet
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PROPERTY DAMAGE CLAIMS



Property
Damage Claims

• Property Damage: Case of the Smelly Cookies
• Facts: Routine Inspection of third party warehouse

found smelly (WD-40) and bad tasting cookies
(burning sensation)

• What was wrong?
• Testing = low level mix of chemicals, predominantly

napthalene (insect repellant/mothballs/fire)

• Source?
• Ruled out manufacturing, packaging, shipping via

testing and records
• Third party warehouse

• Recall – none had been sold
• Remedy

• All cookies had to be destroyed
• Re-baked them all - millions of cookies
• Sued warehouse under breach of contract and tort

theories
• Sought recovery from insurance carrier
• Recovered multiple millions of dollars from carrier

• Lessons – Good records, good contracts and good
insurance



PERSONAL INJURY CLAIMS



Personal Injury
Claims

• Personal Injury: Diacetyl litigation (“Popcorn Lung”)
• What is it?

• Diacetyl is naturally occurring chemical in butter, wine, coffee

• Allegations: Exposure to high levels caused rare lung
disease → bronchiolitis obliterans in workers in food 
production plants
• Began in 2000 with case cluster in Missouri
• Government risk assessment → diacetyl

• Lack of Science: Diacetyl made no sense
• Past usage; lack of mechanism; GRAS designation

• Lawsuits: Filed against product suppliers
• Strict product liability/failure to warn of disease
• Argument- MSDS language didn’t warn of disease (rat study)

• Difficult litigation:

• Third party claims
• Changes to MSDS
• High verdicts/settlements
• Led to abandonment of diacetyl and defendants dried up

• Current Status:
• Plaintiff attorneys focused on new targets and diseases
• Science still unclear

• Lessons: MSDS language; collaboration



TAKE HOME MESSAGES



Take Home
Messages

• Whether Plaintiff or Defendant

• Audit/tracking system

• Ensure contractual language with supply
and distribution chain protects you

• Negotiate good insurance coverage
(pollution exclusion)

• Have a plan if contamination is found or
unusual health claims reported

• Immediately assess notice and recall
issues

• Ensure your MSDS/warnings comport
with current science and are clear

• In litigation, assess whether defense
cooperation is feasible (e.g., asbestos)



Rachel Novick, PhD, DABT
James Keenan, PhD, DABT

Cardno ChemRisk

Challenges in the Food Industry

May 4, 2017
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Cardno ChemRisk Food Safety
Services

Crisis Management/ Product Recalls Adverse Event Reporting Safety/ Risk Assessment

Exposure Assessment/
Consumption Analysis

Prop 65/
Regulatory Compliance Litigation Support



Overview

> Human health risk assessment and Proposition 65

> Arsenic in wine

> Lead in chocolate

> Acrylamide in food

> High fructose corn syrup

> BPA

> Chemical residues in food



Risk assessment paradigm

Dose
Response

Hazard ID
Exposure

Assessment

Risk Characterization

4



Dose

R
e
s
p

o
n

s
e

Giddy

Labored breathing

Unconscious

Sleep

Deep sleep

Death

No effect

Dose response is the key to
every risk assessment

Southwest Environmental Health Sciences Center:
http://coep.pharmacy.arizona.edu 5



Risk Assessment and Prop 65 claims

Scientific Evaluation of Proposition 65 Claims:

> How to evaluate plaintiff data

> Exposure estimates

> Simulation studies

> Calculating safe harbor levels



Prop 65: Evaluation of Submitted Data

> Sampling protocols
> How was the sample taken?
> How many samples were taken?
> How do you relate the sample to exposure?

> Analytical lab
> Is there a standard method?
> Is the lab accredited?
> What is the limit of detection?
> What are the units?
> Were blank samples run?
> Was a standard curve run?
> How many samples were run? Duplicates?



Prop 65: Screening Level Exposure
Estimates

> Exposure assessments
can be a reality check of
the data. Even if the
chemical is present in the
product the exposure may
be low.

> For example, a chemical
may be present in food
packaging but the
migration into food could
be low.



Prop 65: Simulation Studies

> Some situations may have significant data gaps that
require primary research

> Simulate the use of the product and measure exposure

> Example: Air testing of beauty spray product

> Three volunteers used product in a typical fashion

> Product use was in a chamber with regulated air flow

> Air samples were taking near breathing zone and in
the room

> Exposure calculations showed that the product did
not require a Prop 65 label



Prop 65: No Safe Harbor Level

> OEHHA does not require a prop 65
warning label if a business can
show the anticipated exposure level
will not pose a significant risk of
cancer or reproductive harm

> OEHHA provides guidance for
calculating a safe level

> OEHHA encourages businesses to
use qualified professionals to
calculate exposure and levels rather
than providing unnecessary
warnings



Prop 65: Calculating MADLs

> Determination of the No Observable Effect Level in
repro/devel studies



Prop 65: Calculating NSRLs

> The most sensitive study of sufficient quality must
be used

> A no threshold model must be used

> Outlines body weight assumptions, water and air
intake, etc.

> Assume daily lifetime (70 years) exposure at the
level

> Reasonably anticipated exposure

> NSRL is 1 excess cancer in an exposed population
of 100,000



Proposition 65 and Food Safety: Case
Studies



Arsenic in wine
[NPR; March 2015]

http://www.npr.org/sections/thesalt/2015/03/25/395091550/arsenic-in-california-wines-should-drinkers-be-
concerned

“tests…found arsenic levels in
some wines exceeded what is
allowed in drinking water”

“The lawsuit filed in Los Angeles
County Superior Court alleges that
some California wineries produce and
market wines that have ‘dangerously
high levels’ of arsenic”



Arsenic Toxicology

> Arsenic exists as various forms which fall into two main
categories:

> Organic arsenic

> Inorganic arsenic

> Inorganic arsenic is considered the most toxicologically
important form and occurs primarily as:

> Pentavalent (As V) arsenic

> Trivalent (As III) arsenic

> As is a carcinogen:

> As has been shown to be a lung, liver and bladder
carcinogen

> As is a threshold carcinogen. There is an exposure
level below which no positive or significantly positive
dose-response relationship exists



Arsenic in wine

> Arsenic is ubiquitous in the
environment

> The presence of arsenic in wine
has been known for decades

> No maximum acceptable limit for
arsenic in wine in the US

> Health Canada: 100 µg/L for total
arsenic in wine

> The International Organization of
Vine and Wine (OIV): 200 µg/L for
total arsenic in wine Monnot et al, 2015, Cardno ChemRisk



NHANES Wine Consumption Data

17

195 g/day = 6.59 fluid oz = 1.5 glasses



Mean intake of inorganic arsenic from wine
consumption

Wine type N

Mean inorganic
arsenic

concentration
(µg/L)

One
glass of

wine
(µg/day)

Two
glasses
of wine
(µg/day)

Three
glasses
of wine
(µg/day)

Prop 65
(µg/day)

Red 46
6.12

(0.40-20.5) 0.92 1.84 2.76 10

White 48
9.47

(0.57-30.4) 1.42 2.84 4.26 10

Blush 26
21.6

(0.93-41.2) 3.24 6.48 9.71 10
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Arsenic Guidelines Less Conservative
than Proposition 65 (10 µg/day)
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What does this mean?

> Arsenic is and always has been present in wine but
the levels are generally too low to be of concern

20



Lead in Chocolate [CNN; March 2016]

http://www.cnn.com/2016/03/25/health/chocolate-lead-test/

“An updated survey released by [As
You Sow] … found levels of lead in
chocolate at nine times the daily
amount that California considers safe
… ”

“As You Sow won’t disclose the exact
amounts of metals found in the
products …”



Lead in Chocolate

> Lead is ubiquitous in the
environment

> The presence of lead in chocolate
has been known for decades

> Naturally occurring element that
is absorbed by the cacao plant

> There are unavoidable traces
occurring in virtually all foods,
including fish, meats, grains,
fruits and vegetables



Important Considerations about Lead and
Prop 65

> Proposition 65 lists inorganic lead as both a carcinogen and
reproductive hazard

> NSRL: 15 µg/day

> MADL: 0.5 µg/day

> The lead MADL of 0.5 µg/day is a very conservative estimate of a

threshold dose for health effects:
> Recommended maximum level for lead in candy likely to be consumed

frequently by small children of 0.1 ppm

> U.S. CPSC recommendation for maximum chronic daily ingestion of lead
by children is 15 µg/day

> U.S. EPA reports that the average lead content of the diet of children
aged 0-7 years is 2.8 µg/day

> A conservative central tendency estimate of the lead in tap water in New
York City is 3 µg/L



Intake of Lead from Chocolate Consumption
Compared to FDA's PTTIL for Lead

24

Product
Serving
Size (g)

Pb Content
(µg/g)

Pb Dose
(µg/serving)

Guidance value for
children 0-6

(µg/day)

Dark Chocolate Bar A
(85% Cacao)

40 0.040 1.6 6

Dark Chocolate Bar B
(73% Cacao)

42 0.041 1.7 6

Dark Chocolate Bar C 41 0.028 1.1 6

Cocoa Powder A 5 0.15 – 0.32 0.75 – 1.6 6

Cocoa Powder B 28 0.051 1.4 6



What Does This Mean?

> Lead has always been present in chocolate

> The levels are generally too low to be of concern

> However, it is very easy to exceed the Prop 65
MADL when eating chocolate

25



Acrylamide warnings
[CBS News; September 2013]

26

“The FDA is warning people to cut down on
acrylamide…that can form in plant-based, starchy

foods when they are cooked at high temperatures.”

“…research on the chemical is
limited…[it] has been linked to

higher rates of cancer in animals…it
may be a carcinogen in humans as

well.”

“It can be found in 40% of the
calories consumed in the average

American diet”

http://www.cbsnews.com/news/fda-avoid-acrylamide-in-fried-foods-due-to-cancer-risk/



Acrylamide

> In 2002, Swedish researchers
discovered high acrylamide
concentrations in food

> Acrylamide is from the reaction of
asparagine and sugars at high
temperatures under dry conditions

> Acrylamide is not added to food

> Carcinogen, neurotoxic effects,
reproductive effects

27



Acrylamide Toxicity

> Evidence of carcinogenicity in experimental animals (thyroid,
testes, uterus, lung, skin etc.)

> In humans, there has been no consistent indication for an
association between dietary exposure and increased risk of
most cancers

> IARC: Group 2A, probable human carcinogen

> EFSA, “In the epidemiological studies available to date,
AA intake was not associated with an increased risk of
most common cancers, including those of the GI or
respiratory tract, breast, prostate and bladder. A few
studies suggested an increased risk for renal cell, and
endometrial (in particular in never-smokers) and ovarian
cancer, but the evidence is limited and inconsistent.”

28



Acrylamide Metabolism
Differences

> Can be metabolized into a reactive
epoxide, glycidamide

> Route underlying the genotoxicity and
carcinogenicity of acrylamide2

> Glycidamide was undetectable in a
toxicokinetic study performed in
humans

> ~2-fold lower than in rats and 4-fold lower
than in mice

> Toxicokinetics can differ between
species

> Mice are more proficient in converting AA
into GA than either rats or humans2

29

Toxic metabolite!



Proposition 65 and Acrylamide

> Acrylamide is on the Proposition
65 list of chemicals known to
cause cancer (1990) and
developmental and reproductive
toxicity (2011)

> Cancer NSRL: 0.2 µg/day

> Reproductive MADL: 140
µg/day

30



Acrylamide Concentrations

31

Food Acrylamide
(µg/kg food)

Coffee (dry) 522

Potato crisps and snacks 389

Fried potato products 308

Cereal based baby foods 73

Soft bread 42

Non-cereal based baby
foods

24

Food Acrylamide
(µg/kg food)

Coffee, from ground ND

Potato chips 346

French fries 393

Meat/poultry/fish/dairy ND - 19

Grains/starches/baked
goods

ND - 470

Baby Food ND - 55

Table 1. Average medium bound
acrylamide levels (EFSA)2

Table 2. Acrylamide levels in food
products sampled for the 2006 Total
Diet Study (FDA)3

1Gold et al 2008
ND = not detected



Acrylamide in Fries

*FDA levels from 2006
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Fries
Acrylamide
concentrati
on (µg/kg)*

Small
size

(grams)

Large size
(grams)

Small
exposure
(ug/day)

Large
exposure
(ug/day)

Prop 65
(µg/day)

McDonalds 497 71 154 35 77 0.2

Wendy's 302 113 184 34 56 0.2

Burger

King
369 74 160 27 59 0.2



Acrylamide Exposure

(FDA)
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Human Exposure Estimates

> Average human exposure is estimated to be 28 µg per
day or 0.0004 mg/kg/day (for 70 kg person)1
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Acrylamide exposure: Margin of
exposure
> Average human exposure is estimated to be 28 µg per day or 0.0004

mg/kg/day (for 70 kg person)

> For tumors, experts selected a BMDL10 of 0.17mg/kg bw/day

> MoE indicates how many times LOWER the average human
exposure is compared to the dose that caused cancer in 10% of
tested rodents:

> For acrylamide:

35

Carcinogenic dose for 10% of Rodents (mg/kg/day)
Average Human Exposure (mg/kg/day)

� �

� �
� �

� �

≈ 425



EFSA’s Scientific Opinion 2015

> Based on animal studies, EFSA believes that the
acrylamide levels in food could increase the risk of
developing cancer. Based on body weight, children
have the highest exposures.

> Developmental and neurotoxic effects were not a
concern at the levels of dietary intake.

> The most important food groups contributing to
acrylamide exposure are fried potato products,
coffee, biscuits, crackers and crisp breads, and soft
bread.

> How food is prepared can greatly effect the
acrylamide levels.
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NTP/FDA Advice

> U.S. National Toxicology Program offers the following
tips for reducing acrylamide exposure:

> Fry foods at 338 degrees Fahrenheit or lower.

> Cook potato strips, such as French fries, to a golden
yellow rather than a golden brown color.

> Toast bread to the lightest color acceptable.

> Soak raw potato slices in water for 15 to 30 minutes
before frying or roasting. Drain and blot dry before
cooking.

> Do not store raw potatoes in the refrigerator

> FDA: has not advised the public to stop eating foods
that contain acrylamide
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Bisphenol-A (BPA)
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BPA Toxicology and Listing on Prop 65

> July 15, 2009: Developmental and Reproductive
Toxicant Identification Committee (DARTIC) reviewed
BPA

> Unanimous vote that BPA had not been clearly
shown to cause reproductive toxicity

> In 2015 OEHHA evaluated new data regarding female
reproductive toxicity (only) to consider possible listing of
BPA

> OEHHA focused on several review papers
– Peretz et al. 2014
– OEHHA’s Review of BPA
– NTP’s BPA Monograph
– EU’s Risk Assessment of BPA
– Public Comments



Exposure

> Diet is the main source of BPA exposure for the
general population

Population
BPA

µg/kg-day

Infant (0-6 months), formula
fed

1-11

Infant (0-6 months), breast fed 0.2-1

Infant (6-12 months) 1.65-13

Child (1.5-6 years) 0.043-14.7

Adult (general population) 0.0008-1.5

Adult (occupational) 0.043-100



Toxicology of BPA

> Low Dose
– No plausible or logical

comprehensive toxicological
profile or explanation for the many
claimed effects of BPA

– Inconsistencies in the literature

– Endpoints that share pathways or
mechanisms of action

– Comparison various doses,
routes of administration, and
internal dosimetry



Toxicology of BPA

> High Dose (mg/kg-day)
– BPA may interact with

estrogen receptors or their
associated pathways

– Glucocorticoid receptor

– Androgen receptor

– Aryl hydrocarbon receptor

– Enzymes involved in
steroid hormone synthesis

– Effects from very high doses
compares well with the
reported effects for
estrogens



Current Regulatory Views (Prop 65)

> Based on new data, DARTIC
concluded that:

> “BPA was clearly shown through
scientifically valid testing according to
generally accepted principles to cause
reproductive toxicity, based on the female
reproductive endpoint”

> Dermal MADL 3 µg/day (female
reproductive toxicity)

> Viega-Lopez (2014)
– Differences in follicular count

trajectories in sheep
– LOEL 50 µg/kg-day
– Subcutaneous injection
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Food and Drug Administration (FDA)

> FDA considers BPA to be safe at
current levels of human exposure

> Established no observed
adverse effect level (NOAEL)
of BPA to be 5 mg/kg-day

– Based on systemic toxicity
endpoint from two
multigenerational rodent
studies

– Available data were
insufficient to support other
endpoints



Proposition 65 Compliance Challenges

> OEHHA has not established an oral MADL

> In absence of MADL, businesses must determine whether
BPA exposures are sufficient to trigger warning requirements

> Concern that resulting warning coverage of BPA-containing
products would be inconsistent with an MADL for oral BPA
exposure

> Pending completion of chronic, low-dose toxicity animal studies
conducted by BPA Grantee Consortium

> OEHHA anticipates the studies to be completed by 2017 or 2018
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What Does This Mean

> Human health risks due to BPA exposure at
any of the limits discussed is zero

> Human health risks at levels many times
higher than established limits are likely still
extremely low

> Public perception of the health risk due to BPA
will only increase the regulations and
decrease limits going forward

> Little research has been done on the toxicity
of BPA alternatives
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High Fructose Corn Syrup, Obesity, and
Liver Disease

> “Obese youth who have some buildup
of fats in their livers and a diet high in
fructose may be more likely to develop
serious chronic liver damage common
in adult alcoholics”

> “the body turns fructose into fatty
acids, the "bad" kind of
cholesterol and triglycerides,
which are stored as body fat”



Sugars… Are They Different?

> Glucose
– mild sweet flavor

– known as blood sugar

– essential energy source

> Fructose
– sweetest sugar

– found in fruits and honey

– added to soft drinks, cereals, deserts

> Sucrose
– Table sugar

– 50% glucose and 50% fructose

> High Fructose Corn Syrup (HFCP)
– 45% glucose and 55% fructose



Trends in Sugar Consumption

Adjusted mean calories of daily added sugars consumed by
children aged 2 to 18 in the U.S. (Powell et al. 2015, Figure 1)



Recommended Sugar Intake

> WHO 2015 Guideline

> Strong Recommendation: “less than
10% of total energy intake” from free
sugars (includes natural and added
sugars)

> Conditional Recommendation: “below
5% of total energy intake”

> U.S. 2015-2020 Dietary Guidelines

> “less than 10 percent of calories per
day from added sugar”

> Adopted by FDA Food Labeling
Revision (May 2016)

– no daily recommended value
(DRV) for total sugar intake



Recent Sugar Litigation

> Truxel v. General Mills Inc.

> “facts” according to Truxel et al.

– Recent rise in sugar consumption

– Body processes glucose and fructose differently

– Fructose metabolized primarily in the liver

– High fructose diets can exceed the capacity for the liver to
metabolize fructose

– “long term consumption of excess sugar can have dire physiological
consequences, acting as a chronic, dose dependent liver toxin,
overloading the liver and causing chronic metabolic disease”

– Chronic metabolic disease linked with nonalcoholic fatty liver
disease, chronic kidney disease, type 2 diabetes, cardiovascular
disease, obesity, etc….
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Metabolic Syndrome/Disease

> Metabolic syndrome is a cluster of
conditions

> increased blood pressure

> high blood sugar

> excess body fat around the waist

> abnormal cholesterol or
triglyceride levels

> All are risk factors for heart
disease, stroke and diabetes



Obesity

> Obesity has MANY risk factors

> Genetics/family history

> Inactivity

> General unhealthy diet

– High in calories, low in fruits and
vegetables, comprised of fast food

> Medical problems

> Societal economic issues

> Pregnancy

> Quitting smoking

> Lack of sleep

> Etc……..
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Sugar Intake Epi Studies

> Prospective Studies

> Based on semiquantitive food frequency questionnaires

– Based on the ability of a subject to recall what they ingested

> Often an inability to control for variables

> Many do not control for caloric intake

> Randomized controlled trials

> Consumption of sugar is the only difference between two
cohorts….Caloric intake equal.

> No change in weight is observed
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Chemical residues in food
additives

55

“You must conduct a hazard analysis to
identify and evaluate known or
reasonably foreseeable chemical
hazards … When your hazard analysis
identifies a known or reasonably
foreseeable chemical hazard that
requires a preventive control, you must
identify and implement a preventive
control for the chemical hazard”



Residual chemical carryover

> Some food ingredients are transported in bulk

> The tanks and vessels used to transport food
ingredients are not always exclusively reserved for
the transport of foodstuffs

> Depending on the shipping container and
cleaning methods, there is the potential for
residual chemical carryover from previous
cargoes

> What should be the criteria for acceptable prior
cargo to ensure the safe use of a food additive
with residual levels of an unintended chemical?
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Establishing acceptable prior
cargo

> Assess dietary intake of the food
ingredient to estimate exposure to the
previous cargo contaminant

> Understand the dose-response curve
and toxicity potential of the previous
cargo contaminant

> Determine the potential background
exposures to the previous cargo
contaminant to set an acceptable
residual level

> Consider potential undesirable odor or
taste of chemical residue

> Risk characterization



The key to managing chemical contaminants
is understanding your supply chain

> Contamination risks exist
at every point in the
supply chain

> Production

> Transportation

> Processing

> Chemical contamination
of food can occur through
multiple mechanisms

> Naturally occurring

> Residual chemical
carryover

> Manufacturing
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Thank You!
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