Behind the Dazzling Smile

Toxic ingredients in
your toothpaste?
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Executive Summary

GARCINOGENS, ENDOCRINE DISRUPTERS, ALLERGENS, IRRITANTS, and other toxic chemicals do not belong in cosmetics
or personal care products. Yet, they may all be found in toothpastes and other oral health products, even

in those marketed as “natural.”

The United States Food and Drug Administration (FDA),
does not systematically assess the safety of personal care
products. The $71 billion cosmetics industry reviews, as-
sesses, and evaluates its own products—self-regulating
in the absence of strong and meaningful federal regula-
tory oversight.

The U.S. lags behind many other countries in cosmetic
safety, allowing the use of hazardous chemicals banned
in Canada, Japan,and Europe. Just 11 of more than 12,000
ingredients used in cosmetics are restricted for use in the
U.S., while more than 1,300 chemicals have been prohib-
ited in cosmetics sold throughout Europe.

Every day the average man uses five to seven personal
care products, containing 85 unique ingredients. The
average woman uses nine to 12 products daily, contain-
ing 168 unique ingredients, while the average teenage
girl will use up to 17 products, containing more than 200
unique ingredients. But outdated, obsolete, and overall
toothless regulations, as well as a glaring lack of public
information, imply that millions of Americans are kept
in the dark about the safety of personal care products
used on our bodies and in our mouths.

The law governing cosmetics was passed in 1938 and,
despite the development of a plethora of synthetic com-
pounds commonly used in personal care items, has not
been significantly amended since it was enacted. In fact,
compared toits authority to oversee pharmaceuticals and
food products, the FDA is virtually powerless when it
comes to regulating cosmetics.

The FDA has no power to review products before they go
on the market. Companies do not have to list all of the in-
gredients in their products, nor are they required to reg-
ister their manufacturing facilities with the government
or report “adverse events,” making it difficult for regula-
tors to spot potential problems. Essentially, the cosmetics
industry regulates itself.

Outdated, obsolete, and overall toothless regulations,
as well as a glaring lack of public information, imply
that millions of Americans are kept in the dark
about the safety of personal care products used on

our bodies and in our mouths.

Asaresult, it’s nearly impossible for the average consumer
to evaluate all the chemical ingredients in, and potentially
harmful effects of, cosmetics and personal care products.

THE CORNUCOPIA INSTITUTE



The Cornucopia Institute’s research on toothpaste uncov-
ered some interesting information:

B When potentially toxic chemical ingredients are pres-
ent in toothpaste and mouthwash, they are likely to
pass directly and quickly into the bloodstream, even
if the toothpaste is not swallowed. This is because the
membrane lining of the mouth (oral mucosa) has an
absorption efficiency of more than 90%, according to
the Physician’s Desk reference Handbook.!

B Alabel containing the word “natural” does not neces-
sarily mean a toothpaste is free of potentially harm-
ful ingredients.

B Some prominent “natural” brands are manufactured
by companies that primarily sell mass-marketed
brands. For example, Tom’s of Maine is owned by Col-
gate-Palmolive, the company that also makes Colgate
toothpaste.

B Toothpastes sold in Europe have different, safer for-
mulations than the same products, made by the same
companies sold in the U.S,, to accommodate stricter
EU cosmetics laws.

B The American Dental Association is heavily sub-
sidized by the cosmetic industry, creating a conflict
of interest. Its seal does not guarantee the safety of
toothpastes, or other oral products, or the quality of
the ingredients in these products.

B The drive to maximize profit margins focuses invest-
ment in advertising and packaging, rather than safe
and high quality ingredients.

B Many ingredients in toothpastes are synthetics de-
rived from petroleum or from heavily processed and
synthesized natural ingredients, which, in their final

THE STORY OF COSMETICS
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For a quick overview of the issues related to cosmetic
ingredients in the U.S., we recommend a short animated
video called The Story of Cosmetics with Annie Leonard
by the Story of Stuff Project in association with the Cam-
paign for Safe Cosmetics.

[See https://youtu.be/pfqO00AF1i8]

formulation, are not remotely related to the natural
parent compound (e.g. coconut oil), and some may be-
come potentially toxic.

B Toothpaste ingredient labels are often unintelligible,
with difficult to pronounce ingredients that only a
cosmetics chemist might decipher and understand.

B Some toothpastes may contain contaminated ingre-
dients. In addition, toxic compounds may be formed
by the interaction of ingredients under certain condi-
tions or may be released slowly over time.

B The average American will use about 20 gallons of
toothpaste over his or her lifetime.

B Children are at greater risk of exposure, because they
tend to ingest more toothpaste than adults; in addi-
tion, their exposure, will be greater than adults’ in
terms of amount of toothpaste used per body weight.

B Toothpastes specifically targeted to children often
contain artificial colors (food dyes), which have been
linked to hyperactivity and related behavioral prob-
lems in children. Some of which also pose a risk of
cancer and allergic reactions.?

It's nearly impossible for the average consumer
to evaluate all the chemical ingredients in, and
potentially harmful effects of, cosmetics and

personal care products.

When it comes to cosmetics, especially the personal
care products we put in our mouths, it would be easy to
assume that the companies selling them, and the gov-
ernments regulating them, would ensure their safety.
However, the cosmetic industry, aided by a lack of gov-
ernment oversight, has become quite similar to the pro-
cessed junk food industry—using cheap and potentially
toxic ingredients to manufacture questionable products
that are marketed under faddish and misleading health
claims. However, several third-party certifications do ex-
ist that help assure the quality of toothpaste ingredients
and the safety of certified products.

The following report explains how the cosmetics indus-
try isregulated and highlights specific toothpaste ingre-
dients to avoid. It discusses organic brands and provides
consumers with recipes to make your own safe and effec-
tive toothpaste.

In addition, The Cornucopia Institute has created a web-
based scorecard, designed to help consumers determine
the safest toothpastes with the least objectionable ingre-
dients.

BEHIND THE DAZZLING SMILE: TOXIC INGREDIENTS IN YOUR TOOTHPASTE?



Gosmetics Industry Regulations

EVERY DAY, THE AVERAGE WOMAN USES as many as 12 personal care products, containing 168 chemicals, while
the average man uses approximately six products with 85 unique ingredients.? Teens use even more. But
weak laws and a lack of public information means that millions of Americans are uninformed about the
safety of personal care products they use on their bodies and in their mouths.

Most people assume cosmetics and personal
care products are tested for safety before being
distributed and sold. In reality, the personal care
products industry is one of the least regulated

industries in the U.S.

Most people assume cosmetics and personal care prod-
ucts are tested for safety before being distributed and
sold. In reality, the personal care products industry is one
of the least regulated industries in the U.S.4

Toothpastes are considered cosmetics and, as such, are
regulated by the Food and Drug Administration (FDA)
under the Federal Food, Drug, and Cosmetic Act (FFD-
CA). However, the FDA is very limited in its ability to
regulate cosmetics. The FFDCA includes 112 pages of
standards for food and drugs, but just a single page for
cosmetics. The cosmetics title of the FFDCA, which has
not been amended significantly since it was enacted
more than 75 years ago, provides virtually no power to
perform even the most rudimentary functions to ensure
the safety of an estimated $71 billion cosmetic industry.?

Asaresult ofthe FDA’slack of authority, serious problems
exist in cosmetics regulations, and regulatory weakness
and loopholes allow for the use of questionable ingredi-
ents in personal care products that could negatively im-
pact the health of the users.

According tothe FDA:

Firms and individuals who market cosmetics have a legal
responsibility to make sure their products and ingredients
are safe under labeled and customary conditions for use,
and that they are properly labeled.

Under U.S. law, cosmetic products and ingredients do not
need FDA approval before they go on the market. The one
exception is color additives, which must be approved for

their intended use.®
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A DEEPER LOOK AT WHAT THE FDA DOES NOT KNOW AND CANNOT DO ACCORDING TO THE CAMPAIGN FOR SAFE COSMETICS:’

What the FDA cannot do:

B Require companies to conduct pre-market safety test-
ing of cosmetics products and ingredients;

B Review or approve cosmetic products or ingredients
before they are sold to the public;

B Effectively and efficiently regulate cosmetics products
without facing cumbersome legal proceedings with
manufacturers;

B Require product recall (The agency must go to court
to remove misbranded and adulterated products from
the market); or,

B Require manufacturers to register their cosmetic man-
ufacturing facilities, file data on ingredients, or report
cosmetic-related injuries. Instead, the FDA relies on
voluntary reporting of ingredients, injuries, and estab-
lishments. It should be noted that many food and
cosmetic ingredients are reportedly from China and
elsewhere (with questionable manufacturing and agri-
cultural practices).

Under U.S. law, cosmetic products and ingredients
do not need FDA approval before they go on the

market.

In effect, the safety of cosmetic ingredients (if they are
evaluated)is assessed by the Cosmetic Ingredient Review
(CIR) panel. However, not only is this program run by the
very industry it is intended to oversee, but compliance
with CIR recommendations is totally voluntary. The CIR
has reviewed fewer than 20% of the 12,500 chemicals es-
timated by the FDA to be used in cosmetics and, of those,
only nine chemicals have been found unsafe for use in
cosmetics. What safety data does exist focuses on acute
reactionsto products, such as skin rashes or allergic reac-
tions, as opposed to studies that look at chronic health ef-
fects from chemicals in personal care products. Chronic
effects may include cancer and reproductive or nervous
system effects, driven by genetic susceptibility, the tim-
ing of exposure, and aggregate exposures over a lifetime.

In addition tothe nineingredients that the CIR has found
unsafe, or for which it suggests restrictions,® the FDA re-
stricts or prohibits another 11 ingredients.” In compari-
son, the European Union (EU) prohibits more than 1,300
ingredients, and restricts more than 250, for use in cos-
metics.”° In fact, the U.S lags significantly behind other
countries on cosmetics safety, and allows the use of haz-

What the FDA does not know:

B The overall number of ingredients in personal care
products;

B The individual ingredients in a particular product that
lists “fragrance” as a front for dozens of chemical
components;

B The number and location of companies that manufac-
ture and distribute personal care products (The FDA's
primary enforcement tool is facility inspections, but it
can’t inspect facilities it doesn’t know exist);

B The extent of health impacts from harmful ingredients
(Companies are not required to report adverse health
effects to the FDA or share studies they may have con-
ducted on chronic health effects); or

B The presence or potential health impact of nanomate-
rials in cosmetics.

ardous chemicals banned in Canada, Japan, and Eu-
rope."

The Voluntary Cosmetic Registration Program (VCRP),
initiated in 1973 by the FDA and updated in 2005, is an
entirely voluntary program that collects information
from cosmetic manufacturers, packers, and distributors,
and on ingredient listings of cosmetic products that are
in commercial distribution in the U.S. The FDA esti-
mates 12,500 cosmetics ingredients, and a similar num-
ber of fragrance ingredients, but has formal records for
only 4,066 of them.”* The Environmental Working Group
(EWG) has documented 8,821 unique ingredients in its
online cosmetic product database.'* The FDA also es-
timates that cosmetics are manufactured in more than
1,400 domestic establishments, but because it cannot
mandate participation, the agency cannot accurately as-
sess how many companies may be avoiding registration.'*

The PGPG’s Consumer Gommitment Gode

The Personal Care Product Council (PCPC) is the cos-
metic industry trade-lobby association. The PCPC’s
Consumer Commitment Code encourages voluntary re-
porting of adverse health effects. Companies are urged
to report “serious and unexpected adverse consumer ex-
periences with cosmetic products.”® However, in addi-
tion to being completely voluntary, the program requires
the FDA to proactively file a written request for the in-
formation “based on explicit, legitimate and specific safety

BEHIND THE DAZZLING SMILE: TOXIC INGREDIENTS IN YOUR TOOTHPASTE?



concern or question related to the product” and can review
the safety information summary at “mutually agreed upon
location.” This process requires the FDA to spend scarce
resources to obtain information, which really should be
automatically provided, given the threat to public health
demonstrated by adverse health events associated with
cosmetic use (as is the case when manufacturers encoun-
ter problems with pharmaceuticals or medical devices).!®

Another regulatory weakness that benefits companies
and can be literally toxic to cosmetics/toothpastes users
pertains to the labeling of fragrance/flavor ingredients.

According to the FDA, under U.S. regulations, fragrance
and flavor ingredients can simply be listed as “fragrance”
or “flavor”. The Fair Packaging and Labeling Act (FPLA)
gives the FDA the authority to require the listing of in-
gredients in food, drugs, and cosmetics; however, the law
cannot be used to force companies to reveal “trade se-
crets.” Fragrance and flavor formulas are complex mix-
tures of many different natural and synthetic compounds
(a single listing of fragrance can refer to a mixture of up
to 100 individual chemicals),” which are likely to be con-
sidered “trade secrets.”® Unfailingly, companies claim
the exact chemicals used in “fragrance” and/or “flavor”
are confidential business information (CBI) and thus,
do not have to be disclosed to the public. In reality, be-
cause advances in reverse engineering enable accurate
reconstruction of fragrance/flavor formulas (a common
practice between competitors), this level of secrecy has
become a moot point and a specious argument.

Furthermore, the FDA adds that the possibility exists
that some individuals may be allergic or sensitive to cer-
tain ingredients in cosmetics, food, or other products
“even if those ingredients are safe for most people.”® The
FDA goes on to admit that some components of fragrance
(or flavor) formulas can potentially cause allergic reac-
tions or sensitivities (in fact, chemicals of concern in fra-
grance are linked to allergies, cancer, birth defects, and
infertility).?° Finally, the FDA states that it does not have
the same legal authority to require allergen labeling for
cosmetics as it does for food products, and so the agency
advises the potential consumer to choose products that
are fragrance-free, and to check the ingredient list care-
fully. It goes on to say, “If consumers have questions they
may choose to contact the manufacturer directly.”

The U.S. lags significantly behind other countries on

cosmetics safety, and allows the use of hazardous

chemicals banned in Canada, Japan, and Europe.

Essentially, cosmetics are regulated by the free market,
which means that most companies will only modify or
remove a problematic ingredient if enough consumers
express concern, accompanied by a decrease in sales, and
perhaps the initiation of legal actions.

Regulatory Reform, a Possibility?

On April 20, 2015 Senators Dianne Feinstein (D-Calif.)
and Susan Collins (R-Maine) introduced the Personal
Care Products Safety Act of 2015.2* The bill attempts to
reform a powerful industry currently regulated by ap-
proximately two pages of federal law. Strong provisions
in the bhill would enhance the FDA’s ability to protect
Americans’ health, but some reform activists feel certain
areas are weak and need strengthening amendments.

For more info about this law and what you can do go to:
http://www.safecosmetics.org/get-the-facts/regulations/
us-laws/
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Toothpaste Ingredients

IT IS HELPFUL TO INTRODUCE THIS SECTION with a discussion from the American Dental Association (ADA) about
typical toothpaste ingredients taken directly from the ADA’s website. As you will see later, many of these
ingredients [i.e., those that are bolded, emphasis added] are problematic and/or present potential health

hazards.

When potentially toxic chemical ingredients are pres-
ent in toothpaste and mouthwash, they may pass directly
and quickly into the bloodstream, even if not swallowed.
This is because they can be absorbed through the muco-
sal lining of the mouth, which has an absorption efficien-
cy of over 90 percent according to the Physician’s Desk
Reference Handbook.**

Most people use toothpaste every day, commonly two
times a day for several minutes and, inevitably, regularly
ingest some quantity. It is then easy to assume that oral
products used daily and backed by the ADA should be
safe, right?

Actually, dental hygiene products that you and your fam-
ily use every day may contain potentially harmful ingre-
dients that have been linked to allergies, mouth mucosa
irritation, reproductive system toxicity, endocrine dis-
ruption, and cancer, as well as a number of other health
problems.

It is possible that even the most conscientious consumers
who scrutinize ingredients on product labels may need
some help to evaluate ingredients in oral care productsin
order to determine which toothpastes can be safely used
by their family.

This section reviews potentially problematic ingredients
currently found in several brands of toothpaste — wheth-
er major mass-marketed brands, “natural” brands, or
brands containing organic ingredients.

Artificial Golors, Flavors, and Sweeteners

FD&C and D&C dyes (certified by the FDA for use in food,
drugs and cosmetics or drugs and cosmetics) were de-
rived originally from coal tar (bituminous coal) and are
now mostly manufactured from petroleum. These dyes
are used widely because they impart an intense, uniform
color and are more stable, inexpensive, and blend easi-

TYPICAL TOOTHPASTE INGREDIENTS

Mild abrasives to remove debris and residual sur-
face stains. Examples include calcium carbonate,
dehydrated silica gels, hydrated aluminum oxides,
magnesium carbonate, phosphate salts, and sili-
cates.

Fluoride to strengthen tooth enamel and remineral-
ize tooth decay. All ADA-accepted toothpastes con-
tain fluoride.

Humectants to prevent water loss in the tooth-
paste. Examples include glycerol, propylene gly-
col, and sorbitol.

Flavoring agents, such as saccharin and other
sweeteners, to provide taste. Flavoring agents do
not promote tooth decay. (No ADA-Accepted tooth-
paste contains sugar or any other ingredient that
would promote tooth decay.)

Thickening agents or binders to stabilize the tooth-
paste formula. They include mineral colloids, natu-
ral gums, seaweed colloids [e.g. carrageenan], or
synthetic cellulose.

Detergents to create foaming action, including
sodium lauryl sulfate and sodium lauroyl sarco-
sinate.

Some toothpastes contain ingredients such as
potassium nitrate or strontium chloride to help
reduce tooth sensitivity; stannous fluoride and tri-
closan to help reduce gingivitis; pyrophosphates,
triclosan, and zinc citrate to help reduce a build-
up of hardened plaque; modified silica abrasives
or enzymes to help whiten teeth by physically
removing surface stains; and some additional
ingredients, such as triclosan, to help reduce bad
breath.?®
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ly to create a variety of hues. Colors from plant, animal,
and mineral sources, utilized in earlier times, remained
in use in the early 20th century, but were rapidly phased
out because they were more expensive and their coloring
properties inconsistent. However, natural colorings are
making a comeback. Consumers’ growing preference for
natural foods and adverse publicity about artificial dyes
have prompted several major companies to pledge to ei-
ther remove them in at least some of their products or to
switch to natural colorings altogether.

Inindustrial production of colorants, “lake” is a term used
for pigments made by combining dyes with metal salts
such as aluminum, calcium, zirconium, barium, or oth-
ers, creating an insoluble pigment. Dyes dissolve readily
in water but not in oils or fats. Lakes are insoluble in wa-
ter, oils or fats, but disperse well in oils and fats. More on
the naming of lakes as explained by the FDA:

Examples of nomenclature of lakes:

B The name of a lake is formed from the name of the
color additive combined with the name of the basic
radical and the word “lake”. For example, the name of
the lake prepared by extending the aluminum salt of
FD&C Blue No. 1 upon alumina would be FD&C Blue
No.1- Aluminum Lake.

B Ifalakeis prepared by extending an FD&C color ad-
ditive on a substratum other than alumina, the sym-
bol “FD&C” will be replaced by “D&C”. For example,
the name of the lake prepared by extending the alu-
minum salt of FD&C Blue No. 1 upon a substratum
other than alumina would be D&C Blue No. 1- Alumi-
num Lake.?

There are nine certified color additives approved for use
in the U.S.; however, Orange B is no longer used.?®

Health and Environmental Hazards

Food dyes are made from petrochemicals and are not
pure compounds; they may contain upward of 10% impu-
rities, either from the initial manufacturing chemicals or
by-products of the manufacturing process. In addition to
a slew of synthetic contaminants, they can also contain
heavy metals, such as lead, mercury, and arsenic.?” The
three most widely used dyes, Red 40, Yellow 5, and Yel-
low 6, are contaminated with known carcinogens.?®

In addition to the toxic contaminants they may contain,
artificial food dyes are very controversial and, since the
1970s, have been suspected of triggering behavior prob-
lemsin children. Dr. Ben Feingold, a San Francisco aller-
gist, reported that his patients improved when artificial
dyes were removed from their diets.?® Since then, numer-
ous controlled studies prove that artificial food dyes affect
children’s behavior, and that mixtures of dyes (as well as

dyes together with the preservative sodium benzoate,
also found in toothpastes) adversely affect children’s be-
havior and are likely to be linked to hyperactivity and
ADHD.3%3t32 Some studies have also linked certain dyes
with cancer and genotoxicity.??

Lake dyes are obtained using the same artificial dyes
and, while they are perhaps less problematic because
they are insoluble (and thus not as biologically available
or active), are nevertheless petro-chemical mixtures that
contain potentially toxic contaminants. In addition, be-
cause lake dyes are manufactured by reacting a dye with
ametal salt, they are a source of heavy metals such as alu-
minum, chromium, barium, strontium, and zirconium.
Aluminum compounds and many heavy metals are toxic
to the brain.3*

LIST OF COLOR ADDITIVES, PIGMENTS AND COLORANTS
CURRENTLY USED IN SOME TOOTHPASTES

These are mainly found in mass-marketed toothpastes,
such as Crest, Colgate, Aquafresh, Arm & Hammer, etc.:

B FD&C Blue 1 (also known as Blue 1)

B FD&C Blue 1 Aluminum Lake (also known as Blue 1
Aluminum Lake or Blue 1 Lake)

B FD&C Red 40 (also known as Red 40)

m FD&C Red 40 Aluminum Lake (also known as Red
40 Aluminum Lake or Red 40 Lake)

FD&C Red 33
D&C Red 33 (also known as Red 33)
D&C Red 30 (also known as Red 30)

D&C Red 30 Lake Aluminum (also known as Red 30
Aluminum Lake or Red 30 Lake)

B FD&C Yellow 5 (also known as D&C Yellow 5 or Yel-
low 5)

B FD&C Yellow 5 Aluminum Lake (also known as D&C
Yellow 5 Aluminum Lake, Yellow 5 Aluminum Lake
or Yellow 5 Lake)

m FD&C Yellow 6 Aluminum Lake (also known as Yel-
low 6 Aluminum Lake or yellow 6 Lake)

m D&C Yellow 10 (also known as Yellow 10)

B D&C Yellow 10 Aluminum Lake (also known as Yel-
low 10 Aluminum Lake or Yellow 10 Lake)

FD&C Green 3 (also known as Green 3)
titanium dioxide

zinc oxide

iron oxides
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D&C dyes are artificial colorings the FDA found not suit-
able for use in food, but are allowed for use in drugs or
cosmetics.

Jane Hersey, the director of the Feingold Association,35
which works to educate people about the dangers of ar-
tificial colors and other synthetic additives, commented
about the irony:

“Disturbing is the fact that medicines [or cosmetics] are per-
mitted to use dyes that have been banned from use in foods. If
they are too harmful to eat, how can they be safe to give to a sick
child?”36

Clearly, this question applies to toothpastes that contain
these same harmful ingredients.

REGULATIONS: The FDA requires food dyes to be individu-
ally tested, but does not require the testing of dye mix-
tures. In spite of the scientific evidence demonstrating
the potential neurotoxicity of dye mixtures, the FDA has
refused to further regulate food dyes. The FDA’s guid-
ance on Acceptable Daily Intake (ADI) of food dyes is
currently higher than the amount found to trigger detri-
mental effects in children. In addition, the FDA does not
require warning labels on products containing food dyes,
nor has it banned the most concerning dyes.?”

In answer to concerns raised by the Feingold Association
and many others since, the British government commis-
sioned and funded two large studies in 2004 and 2007
that established a definitive link between food dye mix-
tures and adverse behavioral effects as well as hyperac-
tivity in children.

Based on these studies, the Food Safety Agency (the UK’s
counterpart of the FDA) pressured food makersto discon-
tinue the use of dyes, and many companies have dropped
artificial colors from their products.

Following the British actions, the European Parliament
passed a law in 2010 requiring a warning label on prod-
ucts containing any of six artificial colorings tested by
the British studies. The warning states: “{dye name] may
have an adverse effect on activity and attention in chil-
dren.” The EU Parliament also prohibited the use of food
dyes in foods for infants and young children. Because of
that law, most dyed food disappeared from the food sup-
ply, thus the warning appears on very few products.

However, American companies that now sell dye-free
versions of their products in Europe are selling them in
the U.S. with the added synthetic dyes—a double stan-
dard.
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Numerous controlled studies prove that artificial food
dyes affect children’s behavior, and that mixtures of
dyes adversely affect children’s behavior and are

likely to be linked to hyperactivity and ADHD.

How does this relate to toothpaste?

Most “natural” toothpastes do not contain artificial dyes,
but considering that many toothpastes do contain them,
it is important to know how to recognize them on labels.
Of great concern is the fact that children are already ex-
posed to artificial dyes, likely on a daily basis, through
their diet. Many products targeting children contain
mixtures of artificial dyes. Following the same market-
ing logic in order to increase appeal, toothpastes intended
for children contain more artificial dyes than toothpastes
for adults, thus increasing their exposure.

Unfortunately, even natural toothpastes contain metals
in the form of oxides, such as titanium dioxide, zinc ox-
ide, and iron oxides. Of course, some metals play impor-
tant roles in normal functions of the body. For instance,
iron is necessary for blood oxygenation. However, metals
can accumulate if ingested in excess of the body’s meta-
bolic needs, and can have deleterious effects. In fact, iron,
beyond the small amount needed by the body, becomes
a dangerous substance that promotes the formation of
cancer-causing free radicals.?® Biopsies of cancerous
breast tissues show higher accumulations of iron, nickel,
chromium, zinc, cadmium, mercury, and lead than non-
cancerous biopsies.?**° In addition, several metals show
estrogen-like activity in some breast cancer cells.*!

Titanium dioxide, as an abrasive and a whitening pig-
ment, is most commonly found in candies, sweets, and
chewing gums, as well as in personal care items such as
sunscreen lotions and toothpastes. Again, children are
exposed to greater amounts of titanium dioxide due to di-
ets consisting of more candies, sweets, and gum.

BEHIND THE DAZZLING SMILE: TOXIC INGREDIENTS IN YOUR TOOTHPASTE?



Titanium dioxide is insoluble, relatively inert, and does
not seem to pose health risks, except via inhalation (not
a concern with toothpaste). However, recent research
indicated that 5% of the titanium dioxide used in food
or personal care products is likely to be in the form of
nanoparticles.* Most research on titanium dioxide
nanoparticles has focused on inhalation risks; however,
studies into the impact of ingested nanoparticles are still
intheirinfancy, and a great deal more research is needed.

Some studies, but not all, suggest potential for harm by
titanium dioxide nanoparticles.*> The main concern as-
sociated with nanoparticles in general is that certain
compounds that are inert and innocuous in their normal
form, may have very different properties at the nano size,
such as being able to penetrate the skin or the mouth mu-
cosa, as well as being more biologically active and, there-
by, potentially toxic.4445

The main concern associated with nanoparticles

in general is that certain compounds that are inert

and innocuous in their normal form may have very

different properties at the nano size, such as being

able to penetrate the skin or the mouth mucosa, as
well as being more biologically active and, thereby,

potentially toxic.

Carrageenan

Carrageenan is a non-nutritive food additive extracted
with alkali from different red seaweed species (Rhodo-
phyceae). It is used as a thickener, stabilizer, and emulsifi-
er in a variety of processed foods prevalent in the Western
diet, such as some dairy products, sandwich meats, infant
formulas, dairy substitutes (e.g. almond and soy milk),
frozen pizza dough, wet pet food,*® and toothpaste, among
other products.

Carrageenans are highly sulfated polysaccharides with
different molecular structures. The mo