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Clinical Review

Activated Charcoal—Past, Present and Future

ROBERT W. DERLET, MD, and TIMOTHY E. ALBERTSON, MD, PhD, Sacramento, California

Poisoned patients were first treated with charcoal more than 150 years ago. Despite its almost
universal acceptance today, activated charcoal’s role has been overshadowed by the emphasis on
treating poisoned patients first with gastric emptying. We review the current use of activated
charcoal and recent studies that suggest that activated charcoal may be the single most effective
treatment in many types of poisoning. New explanations for the mechanisms of action include
“back diffusion” and disruption of enterohepatic loops. Clinical data endorse a new and aggressive
role for activated charcoal in the management of poisoned and overdosed patients.

(Derlet RW, Albertson TE: Activated charcoal—Past, present and future. West J Med 1986 Oct;

145:493-496)

ctivated charcoal is widely used in the treatment of over-
doses and poisonings in conjunction with gastric emp-
tying. The use of charcoal in the treatment of poisoned pa-
tients had gained universal acceptance only during the past 20
years.' Its current usefulness has been limited primarily to a
one-time dose usually administered in an emergency depart-
ment setting. Recent evidence suggests that frequent and re-
peated doses of charcoal may be important for the victim of a
serious toxic ingestion. Furthermore, oral charcoal adminis-
tration only without prior gastric emptying may have a role in
the management of some poisoned patients.

History

The adsorbent properties of charcoal were described in
the 1700s, and the first clinical applications occurred in the
early 1800s. Early investigators such as Bertrand, Tovery,
Hort and Garrod showed the effectiveness of charcoal in pre-
venting clinical effects of poisoning in animals and humans.??
A classic and frequently cited early demonstration with char-
coal was the ingestion of a lethal dose of strychnine mixed
with charcoal by Tovery before the 1831 French Academy of
Medicine. Tovery suffered no ill effects from the strychnine
because of the simultaneous ingestion of charcoal.? Similarly,
the American physician Hort, by administering oral charcoal,
reportedly saved the life of a patient in 1834 who ingested
mercury bichloride.*

Over the next 150 years, charcoal was further refined,
purified and activated to improve its adsorptive powers. Nu-
merous studies were published describing the adsorbing char-
acteristics and potential clinical benefits of charcoal.** De-
spite this work, charcoal was not widely accepted as an

essential tool in the management of poisoned patients until the
past 20 years. A review article published in the Journal of
Pediatrics in 1963 has been credited with stimulating the
more universal use of charcoal in poisoned patients.® Despite
the early recommendation that charcoal be given as a first-line
antidote or mixed with lavage fluid, it is still frequently given
only after gastric emptying has been completed by emesis or
lavage.

Activated Charcoal

Activated charcoal can be prepared from one of a variety
of carbon-containing materials.® Wood pulp with a low ash
content, coal, lignite and rye starch are some examples of
sources. Once the charcoal (nearly pure carbon) is obtained
through chemical means, it is broken down into a fine gran-
ular form. To activate it, a further process of treating it with
steam, oxygen, carbon dioxide, certain acids and other chem-
icals is undertaken. This activating process removes impuri-
ties and creates fine, small granules. As a result, currently
used activated charcoal has a surface area of about 1,000 m?
per gram, while experimental activated charcoal with surface
areas of up to 3,500 m? per gram has been manufactured.’
Activated charcoal will adsorb most drugs and toxins,** but
not all compounds are well adsorbed (Table 1).'°

Present Use

Activated charcoal is now widely used in the treatment of
poisoning and overdoses but in conjunction with gastric emp-
tying.'? Gastric emptying is usually carried out by one of two
means. In an alert and awake adult patient, syrup of ipecac is
usually administered orally in a dose of 30 ml (smaller doses
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