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Charcoal: An ancient material with a new face
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Abstract Activated charcoal has become popular in the cosmetic industry and is found in a variety of pro-
ducts, including facial cleansers and soaps. For centuries, charcoal has been used as an antidote for poison-
ings, but now companies claim that charcoal-containing products can treat acne, dandruff, and others;
however, clinical evidence does not support these claims. Patients should be counseled that the use of acti-
vated charcoal is generally safe but advised that there is a lack of evidence to support its exfoliative or anti-

aging abilities.
© 2019 Elsevier Inc. All rights reserved.

History of charcoal use in medicine

The Greek historian Herodotus (484 BCE to ca 425 BCE)
provides us with evidence of the first known use of charcoal
by mankind, dating back to ancient Egyptian civilizations. !
It was originally used as a material for cooking and metal mak-
ing. Medically, charcoal has been used as a dentifrice by a
number of civilizations since the time of Hippocrates (450
BCE to 380 BCE) in Ancient Greece.? The first identified medi-
cal use of charcoal dates back to 1811, when French chemist
Michel Bertrand proved its efficacy by surviving a lethal dose
of arsenic trioxide, along with charcoal to block its adsorp-
tion.> Although such an act would not meet today’s standards
of evidence-based medicine, charcoal is still best known by the
modern physician for this same purpose, with extensive evi-
dence to support its clinical efficacy in this capacity. Even ani-
mals have demonstrated knowledge of these detoxifying
benefits. Scientists from Duke University and the University
of Wyoming noted an unusual habit of Zanzibar red colobus
monkeys eating charcoal, which they believe is done to coun-
teract the adverse effects of toxic substances in their diet.*
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Current cosmetic use of charcoal

To today’s average American, charcoal is best known for
whitening teeth and removing skin blemishes. Since around
2014, some of the most influential brands in skin care have pro-
mised that charcoal-based products will leave consumers with a
smoother, clearer complexion after just one use. Charcoal can be
found in facial cleansers, pore strips, carbonated face masks, and
soaps and has quickly become one of the most highly advertised
ingredients in skin products. Companies and websites claim that
charcoal-containing products can treat adult acne, bites or cuts,
minor infections, itchy scalp, and seborrheic dermatitis.

Current literature on the uses of charcoal

A Google search reveals hundreds of new products on the
market, all emphasizing the natural benefits of charcoal on skin,
including skin purification, exfoliation, and even anti-aging
(Figure 1); however, a search of PubMed shows only a handful
of papers describing current dermatologic uses of charcoal,
including dressings to prevent odors from wounds,’ reduction
of uremic itch,® and dressings to manage skin graft wound
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Benefits of
Activated Charcoal

* Removes Dirt, Oil
and Impurities

* Absorbs Toxins

» Anti-Bacterial Properties
» Tightens Pores

* Smooths Skin

* Reduces Inflammation

* Decongests Skin

* Brightens the Skin

Fig. 1  List of activated charcoal benefits described by a popular
beauty website.

infections.” Charcoal’s use in wound care can be traced back
to 1857 in a book published by British surgeon James Bird
(1797-1864), in which he mentioned multiple uses of charcoal
among army and navy surgeons of the time. Bird noted char-
coal poultice’s use in hospital practices “as an application to
sloughing ulcers and gangrenous sores, and recently, this sub-
stance has afforded immense relief in numerous cases of open
cancer, by soothing pain, correcting fetor, and facilitating the
separation of the morbid structure from the surrounding
parts.”® (See Figs. 2 and 3.)

Poultice of Char'coal. Syn. CaTAPrasMa
cArBoN1s (B. P, Ph. L.), C. c. n16N1, L. Prep.
1. (Ph. L.) Soak bread, 2 oz., in boiling water,
4 pint; to this add, by degrees, of linseed
meal, 10 dr.; and, afterwards, of powdered
(recently burnt) charcoal, 2 dr.; lastly,
sprinkle on the surface of the poultice pow-
dered charcoal, 1 dr. As an application to
fetid aud gangrenous sores; frequently re-
newed.

2. (B.P.)) Wood charcoal, § oz.; bread, 2
oz.; linseed meal, 1} oz.; boiling water, 10 oz ;
soak the bread in the water near the tire, add
the linseed meal and half the charcoal, stirring
to a soft poultice, sprinkling the remainder of
the charcoal on the surface,

Fig. 2 A snippet from Cooley’s Cyclopeedia of Practical Receipts
and Collateral Information in the Arts, Manufactures, Professions,
and Trades, Including Medicine, Pharmacy, and Domestic Economy:
Designed as a Comprehensive Supplement to the Pharmacopeeia and
General Book of Reference for the Manufacturer, Tradesman, Ama-
teur, and Heads of Families, Volume 2, by Arnold James Cooley
(1880), that lists the ingredients for a charcoal poultice.

How activated charcoal works

Over-the-counter products rely on the basic chemical princi-
ples of activated charcoal to support their claims. Activated
charcoal is carbon, like coal, but produced from naturally car-
bon-rich materials such as bamboo, coconut, or wood that has
been heated and turned into a powder. This process creates
micropores in the carbon, increasing its surface area and increas-
ing its adsorptive properties.” Companies theorize that char-
coal’s known adsorbent properties trap toxins and chemicals
from the skin surface, naturally clearing pores and detoxifying
as the charcoal product is rinsed or peeled away. Many of these
products also contain known anti-acne and anti-inflammatory
ingredients, such as salicylic acid and kaolin, which may
explain why some consumers see desired results with their
use. Companies may be using the current fad of charcoal to
increase sales. Whether due to the charcoal itself, the known
anti-acne ingredients, or simply the placebo effect, thousands
of online consumer reviews suggest that charcoal-based pro-
ducts have overall positive effects on the skin, including the
removal of blackheads, removal of dead skin, and improve-
ment of overall appearance.

Concerns regarding the cosmetic use of charcoal
products

Despite the overwhelming number of products touting the
beneficial effects of charcoal for the skin, there is insufficient
evidence to substantiate the claims made by the companies
marketing charcoal-based skin products. With little to no evi-
dence, these corporate claims can be detrimental to patient care
by delaying their access to a dermatologist for evidence-based
management and treatment of their skin conditions.

In addition, none of these products are FDA approved and
are thus unregulated. Despite this, some of these products
carry labels such as “tested” and “clinically proven.” Accord-
ing to the FDA it is up to the individual companies to ensure
product safety, not the FDA. This creates the potential for an
unsafe environment of unregulated chemicals being placed in
products sold to consumers. Notably the charcoal face masks
used to “remove blackheads” have gained the most attention
via social media, not only for their efficacy but also due to indi-
viduals’ reactions to removing the product. This sometimes-
painful removal process has led to many dermatologists
expressing their concerns over this new fad. Some people
and companies are mixing the suspicious foreign charcoal
powder with glue, sometimes even super glue. This can cause
severe peeling of the skin, which can lead to serious and per-
manent skin damage, such as scarring and infection. Another
area of concern is when a consumer purchases these products
from foreign online sources that are outside the jurisdiction
and safety of the FDA. Additionally, like any beauty product,
it can contain chemicals that can cause allergies or irritation,
and there have been reported chemical burns due to unknown
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Fig. 3 (A, B). Structure of charcoal. (A) Aromatic structure containing oxygen and carbon free radicals. [Reprinted with permission from
Bourke et al (2007)'". Copyright (2019) American Chemical Society.] (B) Electron microscopy showing the porosity of activated charcoal.

[http://ukrfuel.com/news-physical-properties-of-charcoal-22.html]

substances that have required topical steroids.'® To minimize
the risk of these reactions, it is recommended to check ingredi-
ents and purchase the product from a reliable company.

What is the future of charcoal-based cosmetic
products?

Charcoal’s rapid and rampant growth in popularity should
force us to ask the question: Does natural always mean safe?
Activated charcoal is generally safe, though it is not recom-
mended for chronic oral intake. Because there have been few
studies regarding charcoal’s effects on the skin, these products
should be used in moderation and with caution. Although there
is no concrete evidence that charcoal is an effective treatment
for specific skin conditions, it has been used in bandages for
wounds with no reported ill-effects and thus is likely overall
safe in moderation.> In addition, these products will not break
the bank, with most costing less than $15.

In a time when Instagram can have more influence than a
medical professional, time will tell if the charcoal fad will con-
tinue or if it will be as fleeting as so many other beauty and
skin-care trends before it. It will be interesting to see how der-
matologists respond to this trend, and whether evidence-based
medicine will support the claims of today’s beauty moguls.

Conclusions

Charcoal has been used medicinally for centuries but just
recently entered the cosmetic industry as the key to perfect
skin; however, there is only anecdotal evidence of whether
these products work or not, with no clinical or laboratory evi-
dence. Dermatologists should warn patients that, although

there have been no reported negative effects of charcoal on
the skin, there have been equally few reports of its exfoliative
or anti-aging abilities.
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