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ABSTRACT
John K. Brooks, DDS; Nasir Bashirelahi, PhD;
Mark A. Reynolds, DDS, PhD
Background. Sales of charcoal dentifrices and powders have rapidly
emerged into the Internet marketplace. The authors conducted a
literature review to examine the efficacy and safety of charcoal and
charcoal-based dentifrices.
Methods. The authors searched the MEDLINE and Scopus databases
for clinical studies on the use of charcoal and charcoal-based dentifrices
and laboratory investigations on the bioactivity or toxicity of charcoal
and charcoal-based dentifrices, published through February 2017.
The authors used a defined search strategy to identify randomized,
controlled clinical trials with a follow-up duration of 3months or longer.
In addition, the authors selected the first 50 consecutive charcoal
dentifrices from Google.com and Amazon.com for ascertainment of
product assortment and advertising promotions.
Results. The authors’ literature search identified 118 potentially
eligible articles. Thirteen studies reported brushing the teeth with raw
charcoal or soot; however, none of these studies met the inclusion
criteria. Two studies offered nonspecific caries reductions, 3 studies
reported deleterious outcomes (increased caries, enamel abrasion,
nonquantified negative impact), and 1 study indicated only that
brushingwith raw charcoal had no adverse effects on oral hygiene. Seven
other studies reported only on the use of charcoal for oral hygiene.
Internet advertisements included unsubstantiated therapeutic claims—
such as antibacterial, antifungal, antiviral, and oral detoxification, as well
as potentially misleading product assertions. One-third of the charcoal
dentifrices contained bentonite clay, and 1 contained betel leaves.
Conclusions. The results of this literature review showed insufficient
clinical and laboratory data to substantiate the safety and efficacy claims
of charcoal and charcoal-based dentifrices. Larger-scale and well-
designed studies are needed to establish conclusive evidence.
Practical Implications. Dental clinicians should advise their pa-
T he practice of brushing teeth with
charcoal products may be regaining
popularity. The first recorded use of
charcoal for oral hygiene has been

credited to Hippocrates in ancient Greece.1

Use of charcoal for cleaning the teeth has been
practiced in many parts of the world including
the United Kingdom, Italy, Cameroon,
Nigeria, Tanzania, Republic of Senegal,
Bangladesh, India, and Malaysia. Powdered
charcoal, soot, or coal ash has been applied to
teeth with fingers, chewing sticks, or cloth, and
used as a single-agent dentifrice2-5 or in com-
bination with flavoring agents, botanicals, and
various inorganic compounds.6,7

Charcoal-based preparations have been
used for a variety of medical applications,
principally as an antidote for acute
poisoning and drug overdose8 and less
often for management of skin infections,9

reduction of wound malodor,10 pruritus
associated with dialysis,11 as a drug nano-
carrier,12 and medical tattooing.13 Charcoal
has also become fashionable as a food
ingredient in various preparations or as a
food coloring agent in China, Japan, and
South Korea and championed to improve
one’s health status.14
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tients to be cautious when using charcoal and charcoal-based dentifrices
with unproven claims of efficacy and safety.
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Figure. Photo of charcoal dentifrice.
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Limited information has been published with regard
to the growing interest in commercially available char-
coal dental formulations (Figure). In this literature re-
view, we report the usage of charcoal-based products for
oral hygiene, examine evidence of bioactive capacity and
adverse health effects, and include Internet advertising
claims and packaging information.
METHODS
Search strategy. We established comprehensive search
strategies to identify studies for inclusion in this review.
We searched PubMed, MEDLINE, and Scopus databases
for reports on the efficacy and safety of cleaning teeth
with charcoal products published in the English language
literature through February 2017, using the following 3
strategies and search terms:
1. charcoal OR charcoal-based OR activated charcoal OR
soot;
2. toothpaste OR dentifrice OR oral hygiene OR tooth
cleaning OR teeth OR oral health OR dental;
3. 1 OR 2.

We also screened reference lists of potential articles for
relevant published studies. In addition, we searched the
electronic databases of 4dental journals—namely, Journal of
Periodontology, Journal of Clinical Periodontology, Journal
of Periodontal Research, and Journal of Dental Research.

Assessment of validity and data extraction. From
our literature search, we identified 118 potentially eligible
articles. Two authors served as reviewers (J.B., M.R.) and
independently screened the titles, abstracts, and full texts
of the articles identified in the search. We resolved dis-
agreements through discussion until reaching a
consensus. None of the articles reviewed met the search
criteria. Nevertheless, we provided a comprehensive
literature review of charcoal as an oral cleanser to
enhance the discussion. We extracted data on the
following topics and recorded them:
- citation, authors, and year of publication;
-methodology;
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- study population, including city and country, and age
of participants;
- oral hygiene comparisons;
- outcome measures;
- source of funding.

Product labeling. Search strategy. We conducted an
Internet search on Google.com and Amazon.com, and
used the key words “charcoal toothpaste.” We identified
50 consecutive types of toothpastes and tooth powders,
and advertised information served as the source of this
product database. We excluded other oral charcoal
products (toothbrush bristles, mouthrinses) from this
report.

RESULTS
Literature review. We found 13 studies on the use of
charcoal or charcoal-based products for oral hygiene. Six
articles reported clinical observations of toothbrushing
with raw charcoal, of which, 2 studies offered nonspecific
caries reduction with charcoal when compared with
toothbrushing, with or without toothpaste (Table 1).2,6,15-18

Three of these studies reported deleterious outcomes
(increased caries, enamel abrasion, nonquantified nega-
tive impact), and 1 study indicated that brushing with raw
charcoal had no adverse effects on oral hygiene. Seven
additional studies reported on the use of charcoal for oral
hygiene but had not delineated clinical comparisons of
effectiveness with other oral methods of hygiene
(Table 2).19-25

Product information. We summarized product la-
beling related to therapeutic and other marketing claims
for the 50 charcoal-based dentifrices on Internet Web
sites (Table 3). The country of origination of most
products was not mentioned; designated countries
included the United States, United Kingdom, Japan, In-
dia, Thailand, Lithuania, Australia, Hong Kong, China,
Korea, and Switzerland. Lists of ingredients were posted
for 39 products. Only 8.0% (4) of the products contained
fluoride. The most common cosmetic claim was the
promotion of tooth whitening, advertised for 96.0% (48)
of the products. Consumer-appealing terms such as
ecofriendly, ecological, herbal, natural, organic, or pure
appeared in 88.0% (44) of the product advertisements
and 54.0% (27) of the products included at least 2
different descriptors. One product listed 9 organic in-
gredients, and another product contained 8 organic
ingredients. Therapeutic claims were made for nearly
one-half of the products. Forty-six percent (23) of the
products claimed the capacity for detoxification, and
44.0% (22) of the products were advertised as antibac-
terial or antiseptic and 6 of these also were said to be
antifungal. Thirty percent (15) of the products were
promoted to remineralize, strengthen, or fortify the teeth;
28.0% (14) of the products claimed to be low abrasive or
gentle to the enamel. Ten percent (5) of the products
offered some extent of professional dental endorsement;
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TABLE 1

Observational studies of charcoal products used for oral hygiene.
STUDY METHODOLOGY STUDY

POPULATION
ORAL HYGIENE
COMPARISONS

OUTCOME MEASURES SOURCE OF FUNDING

Powell-
Cullingford,2

1946

Cross-sectional
study

Southern India
Age: mean 20 y

- Toothpaste
(n ¼ 100)
- Stick of Neem tree
(n ¼ 100)
- Charcoal (n ¼ 100)

Clinical caries:
- Toothpaste, 25%
- Stick of Neem tree, 10%
- Charcoal, 4%

Not stated

Majid,17 1984 Cross-sectional
study

Malaysia
29,656 Children,
9,061 adults

- Survey of oral
hygiene measures

Cleaning with chewing sticks or fingers
with charcoal or salt “did not adversely
affect the level of oral cleanliness”17

Not stated

Yaacob and
Park,6 1990

Cross-sectional
study

Tanah Merah
District, Malaysia
Age: 35-55 y

- Charcoal, table salt
applied with forefinger
(n ¼ 13)
-Melastoma stems as
brush with no abrasive
(n ¼ 18)

Tooth and gingival damage:
- Charcoal or salt applied with finger:
“Deep concave cavities into the dentine
on the labial surface of anterior teeth
and less gingival damage, teeth were
quite clean, less white or even
yellowish”6
-Melastoma stems: slight abrasion

Not stated

Masalu and
Colleagues,18

2009

Cross-sectional
study

Rural and urban
Tanzania
1,759 Adults

- Survey of oral
hygiene measures

“Use of charcoal abrasives may have a
negative impact on oral health”18

Not stated

Kalita and
Colleagues,16

2016

Cross-sectional
study

Guwahati, India
7,233 Children
Age: 3-17 y

- Brush (n ¼ 6,451)
- Finger rubbing
(n ¼ 536)
- Charcoal (n ¼ 93)
- Chewing stick
(n ¼ 153)

Clinical caries:
- Brush, 41.8%
- Finger rubbing, 73.5%
- Charcoal, 38.7%
- Chewing stick, 8.5%

Not stated

Akhter and
Colleagues,15

2017

Cross-sectional
study

Rural
Bangladesh
90 Children with
cerebral palsy
Age: mean 9 y,
7 mo; range,
2-17 y

- Toothpaste (n ¼ 41)
- Powders or charcoal
(n ¼ 49)

Clinical caries:
- Toothpaste, 29.3%
- Powders or charcoal, 71.4%

Research Foundation of
Cerebral Palsy Alliance,
internal funding from the
Child Sight Foundation

TABLE 2

Articles reporting only on the use of charcoal dentifrices
and charcoal products.
PUBLICATION STUDY LOCATION REASON FOR EXCLUSION

Dillon,19 1944 Isle of Lewis,
United Kingdom

Commentary on use of charcoal without clinical comparisons

Cutler,20 1992 Surrey, United
Kingdom

Commentary on use of cigar ash without clinical comparisons

Bukar and
Colleagues,21

2004

Borno State,
Nigeria

Questionnaire on oral hygiene practices including the use of
charcoal, no clinical observations

Bukar and
Colleagues,22 2012

North East Nigeria Patient interviews on oral hygiene practices including the use of
charcoal, no clinical observations

Agbor and
Azodo,23 2013

Banyo, Cameroon Questionnaire on oral hygiene practices including the use of
charcoal, no clinical observations

Diouf and
Colleagues,24 2013

Ferlo, Republic of
Senegal

Patient interviews on oral hygiene practices including the use of
charcoal, no clinical observations

Ramachandra and
Colleagues,25 2014

Southeast Asia Commentary on use of toothbrushes with charcoal added to the
bristles, no clinical observations

ORIGINAL CONTRIBUTIONS
for example, “dentist rec-
ommended” (Dr. Brite
Whitening Toothpaste, Dr.
Brite), “dentist approved”
(Carbon Coco Activated
Charcoal Toothpaste),
“odontologist tested and
approved” (Ecodenta Extra
Black Whitening Tooth-
paste, Eco Natural Prod-
ucts). Another product
listed several dentists’ testi-
monials (My Magic Mud
Activated Charcoal Tooth-
paste, My Magic Mud), and
1 was advertised as “devel-
oped by a registered dental
hygienist” (Charcoal Tooth
& Gum Powder, EcoPure

Essentials, Screen Source); none of these products with
dental endorsements contained fluoride. Box 1 provides a
summary of the charcoal descriptors, and Box 2 provides
Internet references for specific products mentioned
within the text.
DISCUSSION
Clinical studies of charcoal as a dental cleanser. Our
literature search failed to identify any controlled clinical
studies that met the inclusion criteria threshold for
our review of charcoal-based dentifrices. Available
JADA 148(9) http://jada.ada.org September 2017 663
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TABLE 3

Database of 50 charcoal-based dentifrices.*
PRODUCT† DESCRIPTOR‡ DETOXIFY WHITENING LOW

ABRASION
FORTIFY,

STRENGTHEN,
REMINERALIZE

FLUORIDE BENTONITE
CLAY

ANTI-
MICROBIAL§

ANTI-
FUNGAL

VEGAN LIST OF
INGREDIENTS

Activated
Charcoal
(Viva Doria)

þ þ � � � � � � � þ þ

Activated
Charcoal
Teeth
Whitening
Paste
(Uhuru
Naturals)

þ � þ � � � � � � � þ

Activated
Charcoal
Toothpaste
(Heritage Store)

þ � þ � � � � � � � þ

Active Wow
Activated
Coconut
Charcoal
Powder

þ þ þ � � � þ � � � þ

Bamboo
Charcoal
Black
(KeyZone)

þ � þ � � � � � � � þ

Bamboo
Charcoal
Teeth
Whitener
(Neutripure)

þ � þ � þ � þ þ � � þ

Black Clean
(Belita-Vitex)

� � þ þ � þ � � � � þ

Black Gold
(Peachy Keen)

þ þ þ � � � � � � � þ

BlackMagic
Activated
Charcoal
Toothpaste

þ � þ þ þ � � þ � � þ

Black Moon
Tooth Powder
(RisingMoon-
Essentials)

þ � þ � þ � þ � � � þ

Black Pearl
Tooth
Whitening
Powder
(Living Earth)

þ þ þ þ þ � þ þ þ þ þ

Blackwood
Toothpaste
(Splat)

þ � þ � � � � þ � � þ

Brilliant
Black
Toothpaste
(Terra & Co.)

� � þ � � � � þ þ þ �

Carbon Coco
Activated
Charcoal
Toothpaste

� þ þ � � � � þ � � �

Charcoal
Powder
(inVitamin)

þ þ þ þ � � þ þ þ � þ

Charcoal
Tooth & Gum
Powder,
EcoPure
Essentials
(Screen Source)

þ þ þ þ � � þ þ þ � �

* In the table body, please note that plus signs indicate “yes” and minus signs indicate “no.”
† Manufacturer names are shown in parentheses. The names of some manufacturers were not readily apparent, and thus, are not listed.
‡ Denotes at least 1 descriptor: ecofriendly, ecological, herbal, natural, organic, or pure.
§ Denotes at least 1 descriptor: antibacterial, antiseptic, or antiviral.
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TABLE 3 (CONTINUED)

PRODUCT† DESCRIPTOR‡ DETOXIFY WHITENING LOW
ABRASION

FORTIFY,
STRENGTHEN,
REMINERALIZE

FLUORIDE BENTONITE
CLAY

ANTI-
MICROBIAL§

ANTI-
FUNGAL

VEGAN LIST OF
INGREDIENTS

Cinder
Premium
Activated
Charcoal

þ þ þ � þ � þ þ � � þ

Clay Charcoal
Tooth Paste &
Whitener
(Neutripure)

þ þ þ � þ � þ þ � � þ

Coconut Shell
Activated
Charcoal
(Alive Herbals)

þ þ þ � � � � � � � �

Colgate
Total
Charcoal
Deep Clean
(Colgate)

� � þ � � þ � þ � � þ

Curaprox
Black
Is White
Tough
Whitening
Toothpaste

� � þ þ þ þ � � � � �

Darlie All
Shiny
(Hawley &
Hazel
Chemical)

þ � þ � � þ � � � � þ

Dental Duty
(ToothBrite)

þ þ þ þ � � þ þ � � þ

Diamond
Dust Advanced
Whitening
Powder

þ þ þ þ � � � � � þ �

Dirty Mouth
Primal Life
Organics

þ þ þ � þ � � � � � �

Dr. Brite
Whitening
Toothpaste
(Dr. Brite)

þ � þ � � � � � � þ þ

Ecodenta
Extra Black
Whitening
Toothpaste
(Eco Natural
Products)

þ � þ � � � � � � � þ

Elegant Rose
Remineralizing
Charcoal
Toothpaste

þ þ þ � þ � þ � � � �

Gleam
Activated
Charcoal
Powder

þ þ þ � � � � � � � þ

Ippinka
Activated
Charcoal
Toothpaste

þ þ þ � � � þ þ � � þ

Isabella’s
Clearly Glow
Activated
Charcoal

þ � þ � � � � � � � �

Kat Blak
Charcoal
Whitening
Toothpaste

þ � þ þ � � þ � � þ þ

ORIGINAL CONTRIBUTIONS
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TABLE 3 (CONTINUED)

PRODUCT† DESCRIPTOR‡ DETOXIFY WHITENING LOW
ABRASION

FORTIFY,
STRENGTHEN,
REMINERALIZE

FLUORIDE BENTONITE
CLAY

ANTI-
MICROBIAL§

ANTI-
FUNGAL

VEGAN LIST OF
INGREDIENTS

Kobayashi
Charcoal
Power
Toothpaste

� � þ � � � � � � � þ

Korean All
Natural
Activated
Pine Charcoal
Best Whitening
Toothpaste

þ � þ � � � � � � � þ

Lucky Teeth
Toothpaste

þ � þ � þ � þ � � � þ

MLMSY
Whitening
Bamboo
Charcoal
Toothpaste

þ � þ � � � � � � þ þ

Moody Zook
Activated
Charcoal
Teeth
Whitening
Powder

þ � þ � � � � þ � � þ

My Magic
Mud Activated
Charcoal
Toothpaste
(My Magic Mud)

þ þ þ þ þ � þ � � þ þ

Phaii Bamboo
Charcoal Tooth
Whitener

þ þ þ � � � � � � � þ

Procoal
Activated
Charcoal Teeth
Whitening
Powder

þ þ þ þ � � � þ þ þ þ

Purposely
Natural Coconut
Charcoal
Toothpaste
(Purposely
Natural)

þ þ þ � � � þ þ � � þ

Sagano
Activated
Charcoal Teeth
Whitening
Powder

þ � þ þ � � � þ � � þ

Smart Ash
(Bedrock &
Bloom)

þ þ þ þ þ � þ � � þ þ

Smile Angel
(The Angel)

þ þ þ � � � þ þ � þ �

Taylor’s
Tooth Powder

þ � þ � � � � � � þ þ

Tuxedo (Gold
Moutain
Bounty)

þ þ þ þ þ � þ þ þ � �

Twin Lotus
Herbaliste

þ � � � � � � þ � � þ

Whiten Teeth
Instantly
(eRummagers)

þ � þ � � � � � � � þ

Wonder
Charcoal

þ � þ � þ � � þ � � þ

Zen Principle
Charcoal

þ � þ � þ � þ þ � þ þ

Totals 44/50 23/50 48/50 14/50 15/50 4/50 19/50 22/50 6/50 13/50 39/50

Percentage 88.0 46.0 96.0 28.0 30.0 8.0 38.0 44.0 12.0 26.0 78.0
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BOX 1

Advertised descriptors for charcoal
contained in the dentifrices in the
database.
- Activated all-natural bamboo charcoal
- Activated bamboo charcoal
- Activated black charcoal
- Activated carbon
- Activated charcoal
- Activated coconut charcoal
- Activated coconut shell charcoal
- Activated medical-grade charcoal
- Activated negative ionic charges of charcoal
- Activated organic charcoal
- Activated organic coconut charcoal
- Activated premium charcoal
- Activated premium-grade charcoal
- Activated pure hardwood charcoal
- Activated raw charcoal
- Activated virgin carbon hardwood-derived
- Activated white charcoal
- Active pine tree charcoal
- American eastern hardwood charcoal
- Bamboo charcoal
- Bamboo charcoal all-purpose
- Coconut charcoal
- Charcoal power
- Ecologic charcoal
- Natural bamboo charcoal
- White charcoal

ORIGINAL CONTRIBUTIONS
information was limited to 6 clinical observational
studies2,6,15-18 of cleaning the teeth with charcoal or
soot, either alone or in combination with salt, and
comparisons with other cleaning modalities (Table 1).
Akhter and colleagues15 conducted oral evaluations
among children in rural Bangladesh and found a caries
incidence of 71.4% (35/49) among those who brushed
with powders or charcoal versus a caries incidence of
29.3% (12/41) among those who brushed with toothpaste
(presence of fluoride not disclosed). In contrast, Powell-
Cullingford2 performed oral visual examinations in
Southern India and ascertained a 4.0% (4/100) rate of
caries among people who cleaned their teeth with char-
coal, a 10.0% (10/100) rate of caries with use of a Neem
tree stick, and a 100.0% (100/100) incidence of caries with
those who brushed with toothpaste (presence of fluoride
not disclosed).

Kalita and colleagues16 compared the caries preva-
lence among 7,233 children in rural and urban Guwahati
City, India, with various oral hygiene measures. Use of
the chewing stick was associated with an 8.5% (13/153)
caries activity, similar caries rates with brushing 41.8%
(2,696/6,451) and charcoal use 38.7% (36/93), and the
highest caries rate was with finger rubbing 73.5% (394/
536). The significant reduction in caries with use of the
chewing stick was attributed to its potentially available
antimicrobial agents, prolonged time of usage, and sus-
pected increased salivary flow.

Yaacob and colleagues6 reported on the oral hygiene
practices in rural Malaysia and identified 8.9% (31/350) in
this subpopulation using charcoal or table salt (or in
combination) and rubbed on the teeth with a forefinger
or with fibrous stems. The investigators commented that
among the charcoal and salt users, “the teeth were quite
clean,” although all displayed varying degrees of severity
of “concave cavities into the dentine on the labial surface
of the anterior teeth,” and use of this mixture for teeth
whitening actually led to the teeth appearing “less white
or even yellowish, as the enamel layer is removed to
expose the dentine.”

Two surveys yielded only qualitative oral hygiene
observations with use of charcoal. Majid17 noted that
some Malaysians who performed oral hygiene with
chewing sticks or finger rubbing with charcoal or salt
“did not adversely affect the level of oral cleanliness”
as compared with those who only used a toothbrush.
Masalu and colleagues18 reported that brushing with
charcoal was still being practiced in 9.7% (170/1,759) of
surveyed people in Tanzania, and noted that it “may
have a negative impact on oral health.” Seven other
studies19-25 reported the use of charcoal for oral hygiene
but had not delineated clinical comparisons of effec-
tiveness with other oral methods of hygiene; accordingly
supplemental commentary was not provided (Table 2).

All of the aforementioned published studies lacked
adequate controlled designs to measure clinical oral
improvement with using charcoal-based dentifrices.
Moreover, radiographic inspection for complete ascer-
tainment of caries, periodontal probing depths, plaque
scores, or assessment of attachment loss were not
included in any of these reports.

Potential benefits of charcoal usage: laboratory
studies. Sakagami and colleagues26 studied the anti-
viral potential of bamboo (Sasa senanenis Rehder)
charcoal leaf extract and concluded that its inclusion in
toothpastes would not be practical based on the con-
centrations required to achieve sufficient bioactivity.
Teraoka and colleagues27observed that bamboo charcoal
was able to inhibit HeLa cell multiplication greater than
fetal lung fibroblasts after a 6-day incubation period. Of
significance, the reduced time of toothbrushing and oral
mucosal contact with the proposed use of a bamboo
charcoal product likely would not offer any oral health
benefits when used in this capacity. The results of this
study have not been replicated to date.

Tayanin and Bratthall28 studied the dental health of
Kammo women in Laos and Vietnam who had engaged
in the practice of tooth blackening by applying soot
JADA 148(9) http://jada.ada.org September 2017 667
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BOX 2

Product references.
- Carbon Coco Activated Charcoal Toothpaste. Available at: https://carboncoco.com/collections/shop/products/activated-charcoal-toothpaste-
fluoride-free-duo-pack?gclid=Cj0KEQiAot_FBRCqt8jVsoDKoZABEiQAqFL76HRFNcwZ5OZwsuogNILImHBjgMJW42S96ZFhq4gvG3gaArqf8P8HAQ.
Accessed May 7, 2017.
- Charcoal Powder (inVitamin). Available at: http://www.invitamin.com/2toothpowder-2toothbrushes.html. Accessed May 7, 2017.
- Charcoal Tooth & Gum Powder, EcoPure Essentials (Screen Source). Available at: https://www.amazon.com/Whitening-Activated-EcoPure-
Essentials-Naturally/dp/B016LOS5CS/ref¼sr_1_4_a_it?ie¼UTF8&qid¼1488626780&sr¼8-4&keywords¼charcoal+tooth+and+gum+powder. Accessed
May 7, 2017.
- Dr. Brite Whitening Toothpaste (Dr. Brite). Available at: https://www.drbrite.com/collections/toothpaste-organic-natural-whitening-fluoride-free-
vegan. Accessed May 7, 2017.
- Ecodenta Extra Black Whitening Toothpaste (Eco Natural Products). Available at: https://www.amazon.com/Ecologic-Charcoal-Whitening-
Toothpaste-ecodenta/dp/B00S8OSYR6/ref¼sr_1_sc_1_a_it?ie¼UTF8&qid¼1488468117&sr¼8-1-spell&keywords¼charcoal+toothpaste+ecodental.
Accessed May 7, 2017.
- MLMSY Whitening Bamboo Charcoal Toothpaste. Available at: https://www.amazon.com/MLMSY-Whitening-Charcoal-Toothpaste-
Mouthguard/dp/B01N3C27QU. Accessed May 7, 2017.
- My Magic Mud Activated Charcoal Toothpaste (My Magic Mud). Available at: https://www.mymagicmud.com/detox-tooth-powder. Accessed
May 7, 2017.
- Purposely Natural Coconut Charcoal Toothpaste (Purposely Natural). Available at: https://www.etsy.com/listing/511687067/coconut-
charcoal-toothpaste?&utm_source¼google&utm_medium¼cpc&utm_campaign¼shopping_us_c-bath_and_beauty-personal_care-oral_care&utm_
custom1¼a97518cd-1e32-43fa-93c2-127bb77f87b4&gclid¼Cj0KEQjw76jGBRDm1K-X_LnrmuEBEiQA8RXYZy-EfnBDLQ0EKWzWyRVznMe0DggSwfV3
YlMIYHVA9S4aAp4W8P8HAQ. Accessed May 7, 2017.
- Twin Lotus (Herbaliste). Available at: http://www.amazon.com/TOOTHPASTE-Siam-Mana-Group-Twin-Lotus-Herbaliste/dp/B00RMX6EB2/
ref¼sr_1_?ie¼UTF8&qid¼1488473206&sr¼8-1-spons&keywords¼twin%2Bcharcoal%2Btoothpaste&smid¼APL25Y7AS8XFX&th¼1. Accessed May 20,
2017.
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derived from Dracotomelon dao nuts or wood. Their
assessment of 350 teeth extracted for periodontal
disease failed to identify any signs of caries, prompting
a laboratory study to ascertain whether soot demon-
strated any anticarious activity. They performed an
in vitro study of soot derived from the D. dao nut. The
results of the experiment were contradictory and noted
inhibition of Streptococcus mutans on soot-coated test
strips but not on agar plates. There has not been any
clinical translation of this investigation to determine any
therapeutic relevance of use of this nut soot.

Potential risks of charcoal usage: laboratory
studies. Limited information was available regarding
whether oral mucosal contact with charcoal or connective-
tissue deposition of charcoal offered any cytotoxic effects.
The custom of gingival tattooing with soot and various
plant resins has been practiced in Ethiopia and occasion-
ally in some Middle Eastern and other African nations.29

Histopathologic assessment of tattooed tissue from 1 pa-
tient revealed interstitial aggregation of foreign particles
without promotion of an inflammatory reaction.30

Kashket and colleagues31 found that the addition of
charcoal to fruit juices and their supernatants served to
reduce the fruit juice’s inherent inhibition of glucosyl-
transferase, an enzyme required for the cariogenic ac-
tivity of S. mutans, calling into question any purposeful
value of charcoal as a preventative agent for dental caries.

Zhenchao and colleagues32 sought evidence for
toxicity and genotoxicity of charcoal ingestion and were
unable to demonstrate any adverse consequences from a
90-day oral intake of bamboo charcoal powder in 40
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Sprague-Dawley rats. The only remarkable changes were
a dose-related increase in fecal pigmentation, and at
necropsy, black pigmentation was observed in the
gastrointestinal tracts. The authors listed multiple sites of
histopathologic assessment, including the submandibular
and sublingual glands, but had not provided an evalua-
tion of the oral mucosa. Jia and colleagues14 looked for
evidence of acute and subacute toxicities to a 28-day
dietary intake of bamboo charcoal in Sprague-Dawley
rats and only noted blackening of the feces and gastro-
intestinal tract. The skin, fur, eyes, and mucous mem-
branes had not demonstrated any clinical alterations, and
histopathologic evaluation of numerous tissue sites were
not affected. Their publication had not provided any oral
mucosal microscopy assessments.

Sepetdjian and colleagues33 performed mass spectro-
metric analysis of lump charcoal and found the presence
of 15 polyaromatic hydrocarbons. Alarmingly, 4 of these
substances (naphthalene, benzo [a]pyrene, dibenz[a,h]
anthracene, indeno[1,2,3-cd]pyrene) are listed in the 2016
National Toxicology Program database34 as “reasonably
anticipated to be human carcinogens.”

Potential concerns of other ingredients in charcoal-
based dentifrices: laboratory studies. Other unresolved
concerns are the stated purpose, effectiveness, and safety
of bentonite clay, listed in 38.0% (19) of the charcoal
dentifrices. Bentonite clay belongs to a heterogeneous
group of clays with various industrial applications and
has served as an ingredient in skin care products,
medication, and toothpaste.35 Reviews of adverse health
effects of bentonite clay have been contradictory,
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attributed to its diverse mineral compositions, particu-
larly crystalline silica.35 Inhaled crystalline silica is
regarded as a human carcinogen,34 and its utility and
safety in toothpaste have not been established. In addi-
tion, a 2016 in vitro study showed that bentonite clay had
induced lung adenocarcinoma cell line proliferations.36

Interestingly, 1 charcoal-based dentifrice listed the
ingredient betel leaf (Twin Lotus, Herbaliste). Emerging
evidence suggests that various constituents contained in
betel leaves possess antiproliferative, antioxidant, anti-
mutagenic, and antimicrobial bioactivities,37 in marked
contrast to exposure to betel quid, which has been
strongly associated with the promotion of oral squamous
cell carcinoma.38 To our knowledge, there have not been
any clinical trials to show improvements to oral health
after using betel leaves.

Advertising claims. Product labeling included lan-
guage consistent with cosmetic, therapeutic, and
consumer-appealing claims (for example, ecofriendly,
ecological, herbal, natural, organic, pure) to market
charcoal dentifrices, and frequently used several terms in
the advertisements. Product advertising frequently
highlighted the absence of particular ingredients (for
example, fluoride, artificial flavors or colors, bleaching
agents, triclosan, sodium lauryl sulphate, abrasive parti-
cles, glycerin, xylitol, soy, gluten, surfactant, or geneti-
cally modified organisms).

Nearly one-half of the charcoal-based dentifrices were
advertised as being capable of detoxification, with most
claiming to detoxify the oral cavity or teeth. Our review
failed to identify scientific support in the literature that
topical application of charcoal can provide any detoxi-
fication benefits to the teeth or oral mucosa. Forty-four
percent (22) of the vendors claimed that charcoal-based
oral products unambiguously promoted antibacterial
properties, although there are no reports in the literature
to support this therapeutic benefit. In fact, 6 products
were touted as being antifungal and 1 was claimed to be
“antimicrobial, antibacterial, and antiviral” (Purposely
Natural Coconut Charcoal Toothpaste, Purposely Natu-
ral), assertions of which are also unproven. Other un-
supported product testimonials indicated that charcoal-
based toothpastes could “reduce the symptoms of mouth
ulcers, gingivitis, and scurvy” (Wonder Charcoal) or
“completely kill oral inflammation” (MLMSY Whitening
Bamboo Charcoal Toothpaste). One charcoal dentifrice
vendor claimed that bentonite clay “gently scrubs and
polishes teeth . nourishing for the teeth and gums .
rapidly swells open like a highly porous sponge.bac-
teria are drawn into the sponge and bound through
electrical attraction” (Charcoal Powder, inVitamin).

Charcoal has been recognized as an abrasive mineral
to the teeth and gingiva,6,19 and its inclusion in tooth
preparations raises concern about damage to these oral
structures, as well as increasing caries susceptibility due
to the potential loss of enamel. Twenty-eight percent of
the charcoal tooth products claimed to be low abrasive.
Laboratory testing results were provided for only 1
product and indicated a low relative dentin abrasivity
score (Charcoal Powder, inVitamin). None of the prod-
ucts’ Web sites provided references for any clinical trials
of effectiveness or toxicity, and the American Dental
Association Seal of Acceptance was not displayed with
any of the 50 products.

Thirty percent of the products were promoted as
fortifying, strengthening, or remineralizing the teeth,
and yet only 1 of these products contained fluoride, a
compound well-recognized to enhance enamel remi-
neralization.39 The scientific basis for remineralization
for the remaining 15 nonfluoride charcoal dentifrices was
not provided in the advertisements. In contradistinction,
3 other charcoal-based dentifrices that were advertised as
containing fluoride were not promoted as providing
remineralization. One intriguing question is whether the
fluoride in any of these 4 charcoal products would be
rendered either chemically inert or minimally effective,
as charcoal is a well-known absorptive agent capable of
inactivating fluoride.40,41

CONCLUSIONS
In our literature review, we found insufficient scientific
evidence to substantiate the cosmetic, health benefits
(antibacterial, antifungal, or antiviral; reduced caries;
tooth whitening; oral detoxification), or safety claims of
marketed charcoal-based dentifrices. Controlled clinical
trials and laboratory investigations of charcoal-based
dentifrices (including products that also contain
bentonite clay) are needed to determine product efficacy
and safety. Furthermore, dental practitioners are urged to
educate their patients about the unproven claims of oral
benefits and possible health risks associated with the use
of charcoal dentifrices and the potential increased risk of
developing caries with use of these nonfluoridated or
possibly charcoal-inactivated fluoride products. n
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