Chemical Agents Used to Control Microbial Growth

Mechanism

of Action Preferred Use

Chemical Agent

Phenol and Phenolics
1. Phenol

2. Phenolics

3. Bisphenols

Biguanides

(Chlorhexidine)

Halogens

Alcohols

Heavy Metals and
Their Compounds

Surface-Active Agents
1. Soaps and acid-
anionic detergents

2. Acid-anionic
detergents

3. Carionic detergents
(quaternary
ammonium
compounds)

Disruption of plasma
membrane, denaturation
of enzymes.

Disruption of plasma
membrane, denaturation
of enzymes.

Probably disruption of
plasma membrane.

Disruption of plasma
membrane.

lodine inhibits protein func-
tion and is a strong oxidizing
agent; chlorine forms the
strong oxidizing agent hypo-
chlorous acid, which alters
cellular components.

Protein denaturation and
lipid dissolution.

Denaturation of enzymes and
other essential proteins.

Mechanical removal of
microbes through scrubbing.

Not certain; may involve
enzyme inactivation or
disruption.

Enzyme inhibition, protein
denaturation, and disruption
of plasma membranes.

Rarely used, except as a
standard of comparison.

Environmental surfaces,
instruments, skin surfaces,
and mucous membranes.

Disinfectant hand soaps and
skin lotions.

Skin disinfection, especially
for surgical scrubs.

lodine is an effective anti-
septic available as a tincrure
and an iodophor; chlorine
gas is used to disinfect water;
chlorine compounds are used
to disinfect dairy equipment,
eating utensils, household
items, and glassware.

Thermometers and other
instruments; in swabbing the
skin with alcohol before an
injection, most of the disin-
fecting action probably
comes from a simple wiping
away (degerming) of dirt
and some microbes.

Silver nitrate may be used to
prevent gonorrheal opthalmia
neonatorum; mercurochrome
disinfects skin and mucous
membranes; copper sulfate
is an algicide.

Skin degerming and removal
of debris.

Sanitizers in dairy and food-
processing industries.

Antiseptic for skin, instru-
ments, utensils, rubber
goods.

Seldom used as a disinfectant
or antiseptic because of its
irritating qualities and dis-
agreeable odor.

Derivatives of phenol that are!
reactive even in the presence
of organic material; O-
phenylphenol is an example,

Triclosan is an especially com-
mon example of a bisphenol,
Broad spectrum, but most

effective against gram-positives. |

Bactericidal to gram-positives
and gram-negatives; nontoxic,
persistent.

lodine and chlorine may act |
alone or as components of
inorganic and organic
compounds.

Bactericidal and fungicidal,
but not effective against
endospores or nonenveloped:
viruses; commonly used
alcohols are ethanol and
isopropanol.

Heavy metals such as silver
and mercury are biocidal.

Many antibacterial soaps con::
tain antimicrobials.

Wide spectrum of activity;
nontoxic, Noncorrosive,
fast-acting.

Bactericidal, bacteriostatic,
fungicidal, and virucidal
against enveloped viruses;
examples of quats are
Zephiran® and Cepacol®.
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Chemical Agent

Gaseous Sterilants

Mechanism
of Action

Metabolic inhibition, mostly
affecting molds; action not
related to their acidity.

Protein denaturation.

Protein denaturation.

Oxidation.

Preferred Use

Sorbic acid and benzoic
acid effective at low pH;
parabens much used in cos-
metics, shampoos; calcium
propionate used in bread;
all are mainly antifungals.

Glutaraldehyde (Gidex™) is
less irritating than formalde-
hyde and is used for disinfec-
tion of medical equipment.

Excellent sterilizing agent,
especially for objects that
would be damaged by heat.

Contaminated surfaces;
some deep wounds, in which
they are very effective against
oxygen-sensitive anaerobes.

Comment

Widely used to control molds
and some bacteria in foods
and cosmetics.

Very effective antimicrobials.

Ethylene oxide is the most
commonly used.

Ozone is widely used as a
supplement for chlorination;
hydrogen peroxide is a poor
antiseptic but a good disin-
fectant. Peracetic acid is
especially effective.



