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Topical antiseptics are essential for infection control. Antiseptic
formulations employ a variety of mechanisms, act at various rates
and persistence intervals, demonstrate various levels of toxicity,
and are more or less likely to trigger resistance. The desired
characteristics are considered when selecting antiseptics for
hand washing, surgical scrubbing, and patient preoperative skin
preparation. The selection process requires evidence of product
safety and efficacy. This article explores currently available topical
antimicrobial agents used in medical settings.

ABBREVIATIONS: CHG = chlorhexidine gluconate; FDA =
Food and Drug Administration; FR = Federal Register; GRASE
= generally recognized as safe and effective; MRSA = methicillin
resistant Staphylococcus aureus; NDA = new drug application;
OTC = over-the-counter; PCMX = chloroxylenol; RASE = rec-
ognized as safe and effective; TFM = tentative final monograph;
USP = United States Pharmacopeia.
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LEARNING OBJECTIVES
1. Define transient flora and resident flora and compare
the two groups in terms of ease of removal.
2. Describe the FDA regulatory approval process for a
drug product.
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3. Define the following terms: antimicrobial soap, skin
antiseptic, healthcare personnel handwash, surgical hand
scrub, and patient preoperative skin preparation.

4. Identify the types of healthcare topical antiseptic cur-
rently available on the market.

5. Identify factors that may influence the antimicrobial
action of an antiseptic.

GLOSSARY OF TERMS

* Advisory Review Panels are composed of scientifically quali-
fied members and nonvoting technical liaison members
representing consumer and industry interests. These panels
are charged with reviewing the ingredients and labeling of
marketed OTC drug products to determine whether they
could be classified as GRASE for use in self-treatment.

* Food and Drug Administration or the FDA is a federal
agency in the Department of Health and Human Ser-
vices established to regulate the release of new foods,
drugs, and health-related products.

* GRASE is a term used to describe nonprescription drug
products that are generally recognized as safe and effective.

* Misbranded is to label a drug product falsely or in a
misleading way.

* Monograph is a list of therapeutic classes of ingredients
that are generally recognized as safe and effective. A
manufacturer wanting to market a product containing
an ingredient covered under the OTC monograph need
not seek the FDA’s prior approval.

* NDA is a new drug application which requires that the
drugs be proven safe and effective for human use before
being marketed.

* OTC drugs are nonprescription drugs that are considered
to be safe and effective for consumers to use without
professional supervision, provided the required label
directions and warnings are followed.

* RASEisaterm used to describe prescription drug prod-
ucts that are recognized as safe and effective.

e TEM or tentative final monograph represents FDA’s
tentative conclusions as a proposed rule. This document
offers the first clear signal of FDA’s ultimate intentions.
After the TFM is published, a period of time is allotted
for objections or requests for a public hearing. New data
may be submitted during this period.
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INTRODUCTION

Topical antiseptics are antimicrobial agents that kill, inhibit, or
reduce the number of microorganisms on the skin.' The human
skin is colonized by a wide variety of microorganisms that may
provide a protective mechanism to the host but also serve as
a source of infection. Organisms that do not cause disease are
called the “usual or normal flora”. Normal flora on the skin are
“transient” or “resident”. Transient flora are contracted from the
environment or from other people. In most cases, these organisms
are not part of the established normal flora.? Healthcare profes-
sionals, for example, acquire microbes including methicillin-resis-
tant Staphylococcus aureus (MRSA) during contact with patients
or contaminated surfaces. Although transient organisms are easily
removed from the upper layer of the skin along with dirt particles
and oil, they may become part of the resident established flora of
individuals. Resident flora can be persistently isolated from the
hands of most people. These organisms include coagulase-negative
staphylococci, Corynebacterium (diptheroids or coryneforms),
Proprionibacterium, and Acinetobacter species.

Topical antiseptics are active against both resident and transient
flora on intact skin and are able to reduce microbial numbers
on the skin by mechanical removal, chemical action, or both.
When selecting an antiseptic for healthcare professionals, the
following considerations should be taken into account: efficacy,
maximal killing of both transient and resident bacteria, rapidity
of antimicrobial action, persistence of activity, ease of use, and
lack of skin irritation.>*

There are many types of topical antiseptics designed for vari-
ous purposes; each may be used for healthcare, veterinary

Table 1. Classification of monograph categories

Classification
Category |

Description
Conditions under which an active in-
gredient is generally recognized as safe
and effective and not misbranded.

Conditions under which an active
ingredient is not generally recognized
as safe and effective or misbranded.

Category 11

Category III Conditions under which available
data are insufficient to classify an
active ingredient as safe and effective,
and further testing is required.

workers, food-handlers, or public consumers. Topical antimi-
crobials are considered drugs by the FDA and are regulated
as such. This article provides an overview on antiseptics and
discusses factors influencing their activity, mechanisms of
action, safety, and toxicity. A brief history of the regulatory
approval process of these products is also described. The
Healthcare Infection Control Practices Advisory Committee
provides an in-depth review and guideline for hand antisepsis
in healthcare settings.

REGULATORY HISTORY OF TOPICAL ANTISEPTICS
On September 13, 1974, the FDA published an advance
notice of proposed rulemaking in the Federal Register (FR)
to establish a monograph for over-the-counter (OTC) topical
antimicrobial drug products. The notice incorporated the
recommendations of the Advisory Review Panel on OTC
Topical Antimicrobial Drug Products (Antimicrobial I
Panel). This panel was responsible for evaluating data on
the active ingredients in this drug class.” The panel prepared
a report to the Commissioner of the FDA classifying OTC
drug products into three categories: 1) Category I: gener-
ally regarded as safe and effective (GRASE) for the claimed
therapeutic indication; 2) Category II: not GRASE or having
unacceptable indications; and 3) Category III: insufficient
data available to permit final classification (Table 1). The
Antimicrobial I Panel employed seven specific product defini-
tions, namely, 1) skin antiseptic, 2) patient preoperative skin
preparation, 3) surgical hand scrub, 4) healthcare personnel
handwash, 5) skin wound cleanser; 6) skin wound protectant,
and 7) antimicrobial soap (Table 2).

On January 6, 1978, the FDA published a tentative final
monograph (TFM) describing the conclusions made by the
Commissioner on the safety and efficacy requirements for OTC
healthcare antiseptics for healthcare professional use. The report
included reclassification of active ingredients and modification
of in vitro and in vivo efhicacy testing requirements.”

On June 17, 1994, the FDA published a notice of proposed
rulemaking in the form of an amended TFM that would
establish conditions under which OTC topical healthcare
antiseptics are GRASE and not misbranded.® This notice
amended the 1978 TEM to establish a group of drug products
for healthcare professional use to include healthcare person-
nel handwash, surgical hand scrub, and patient preoperative
skin preparation. A second group of products primarily
used by consumers for ‘first aid antiseptics’ was published
in a separate monograph and included antimicrobials used
as skin antiseptics, skin wound cleansers, and skin wound
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protectants.” Two other drug products, antiseptic handwashes
and hand sanitizers or dips, will be addressed in separate
monographs. Antiseptic handwashes are used by consum-
ers for personal use in the home such as when changing
diapers, after assisting ill persons, and before contact with
a person under medical care or treatment. Hand sanitizers
or dips are also used by food handlers in federally inspected
meat and poultry processing plants and in food handling
establishments such as restaurants. The 1994 rulemaking
included definitions for antiseptic drugs, broad spectrum
activity, and healthcare antiseptics. It also revised definitions
for healthcare personnel handwash, surgical hand scrub,
and patient preoperative skin preparation to reflect FDA’s
proposed effectiveness criteria (Table 3).

FDA REGULATORY APPROVAL PROCESS

When developing an antiseptic drug product, there are two
options a manufacturer can pursue: the new drug applica-
tion (NDA) process or the over-the-counter (OTC) drug
review known as the monograph system. Table 4 shows
the legal distinctions between NDA-direct-OTC and OTC
drug monographs and the explicit differences in regulatory

approaches for product approval.®* NDAs are defined by

law as being recognized as safe and effective (RASE). A new
chemical entity never before marketed in the United States
would be classified as a new drug and in most cases, initially
approved for prescription use only. The approved NDA is
manufacturer-specific and allows only that particular spon-
sor to market the product. Other manufacturers wanting to
market a similar product would also need to seek FDA ap-
proval through an NDA. FDA considers a drug safe enough
to approve when the benefits outweigh the risks. This risk-to-
benefit assessment is critical in the drug approval process.

OTC drugs are defined as GRASE for their intended use
provided they are not misbranded nor marketed using false
or misleading statements. A manufacturer desiring to market
a monographed (therapeutic classes of ingredients that are
GRASE) drug need not seek clearance from the FDA prior
to marketing. In this case, marketing is not exclusive and all
data and information supporting GRASE status are publicly
available. Monographs mainly address active ingredients in the
product, and in most cases, final formulations are not subject to
monograph specifications. Manufacturers are free to include any
inactive ingredients that serve a pharmaceutical purpose, pro-
vided those ingredients are considered safe and do not interfere

Table 2. FDA’s 1978 product categories on topical antiseptics

Category

Antimicrobial soap
microorganisms.

Skin wound cleanser

Skin wound protectant

Skin antiseptic

Healthcare personnel
hand wash

Surgical hand scrub

Patient preoperative
skin preparation

A soap containing an active ingredient with in vitro and in vivo activity against skin
A safe, nonirritating liquid preparation that assists in the removal of foreign material
from small superficial wounds and does not delay wound healing.

A safe, nonirritating preparation applied to small cleansed wounds that provides a protec-
tive barrier and neither delays healing nor favors the growth of microorganisms.

A safe, nonirritating, antimicrobial-containing preparation which prevents overt skin infection.

A safe, nonirritating preparation designed for frequent use. If it contains an antimicrobial
ingredient, it should broad spectrum, fast acting, and persistent, if possible.

A safe, fast acting, broad spectrum, persistent, non-irritating antimicrobial-containing
preparation which significantly reduces the number of micro-organisms on intact skin.

A safe, fast-acting, broad-spectrum, antimicrobial-containing preparation that
significantly reduces the numbers of microorganisms on intact skin.

Definition
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with product effectiveness or required final product testing. In
some instances, even though the product may contain GRASE
ingredients, the final formulation may need to meet a mono-
graph testing procedure. An example would be the antiseptic
drug products that are for healthcare personnel handwash,
surgical hand scrub, and patient preoperative skin preparation.
These are required to meet in vivo and in vitro efficacy test-
ing requirements to ensure that their formulated products are
effective as an antiseptic. Inactive ingredients and emollients,
when included in the products, may inhibit the antiseptic ac-
tion, therefore testing must be performed to show effectiveness.
Because the drugs in the monograph system are GRASE, there
has been no requirement to report adverse events.

The OTC drug review is a three-phase rulemaking process
allowing public comment, with each phase requiring pub-
lication in the FR. The FR is a daily publication in which
federal agencies publicly announce their regulations and
legal notices. The first phase of the OTC drug review is ac-
complished by FDA-appointed advisory review panels. These
panels are assigned by therapeutic categories to review the
appropriate ingredients and labeling of marketed OTC drug
products to determine whether they could be classified as
GRASE. Their recommendations are published and a com-
ment period follows. The second phase describes the FDA’s
evaluation of the panels’ finding, consideration of public
comment, and study of any new data, and is published as a
tentative final monograph (TFM). This is also followed by a

Category

Table 3. FDA’s 1994 product categories on topical antiseptics

Definition

Antiseptic drug

Broad spectrum activity

Healthcare antiseptic drug product

Antiseptic handwash or healthcare
personnel handwash drug product:

Surgical hand scrub drug product

Patient preoperative skin preparation
drug product

The representation of a drug, in its labeling, as an antiseptic shall be con-
sidered to be representation that it is a germicide, except in the case of a
drug purporting to be, or represented as, an antiseptic for inhibitory use
as a wet dressing, ointment, dusting powder, or such other use as involves
prolonged contact with the body.

A properly formulated drug product, containing an ingredient included
in the monograph, that possesses in vitro activity against the microorgan-
isms listed in §333.470(a)(1)(ii), as demonstrated by in vitro minimum
inhibitory concentration determinations conducted according to meth-

odology established in §333.470(a)(1)(ii).

An antiseptic containing drug product applied topically to the skin to
help prevent infection or help prevent cross contamination.

An antiseptic containing preparation designed for frequent use; it
reduces the number of transient microorganisms on intact skin to an ini-
tial baseline level after adequate washing, rinsing, and drying; it is broad
spectrum, fast acting and, if possible, persistent.

An antiseptic containing preparation that significantly reduces the num-
ber of microorganisms on intact skin; it is broad spectrum, fast acting,
and persistent.

A fast acting, broad-spectrum, and persistent antiseptic containin

& p % g
preparation that significantly reduces the number of microorganisms on
intact skin.
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comment period. After considering new data and comments,
the FDA issues a final rule which is the third phase of the
rulemaking process. Once an OTC drug monograph is final-
ized, any new conditions that are not included in the final
regulations, i.e., ingredients, combinations of ingredients,
indications, and labeling can be petitioned to be included
or to go through the NDA route. If an active ingredient is
not included in the final rulemaking, manufacturers have
two separate approaches to gain marketing clearance. They
may either submit supportive data in the form of a petition
to amend a final monograph to include the new marketing
conditions or submit an NDA for OTC drug use.®’ Table 5
provides a brief overview on the status and characteristics of
currently marketed antiseptic agents.

COMMON ANTISEPTICS

Alcohol

There are three types of alcohol used on the skin: ethyl alcohol
(ethanol), isopropyl alcohol (used in the U.S.), and normal-
propyl alcohol (n-propyl, used in Europe).'® The latest TFM
for healthcare antiseptic drug products (1994 FR) establishes
ethanol (60% to 95%) as Category I, safe and effective for
healthcare personnel handwash, surgical hand scrub, and
patient preoperative skin preparation (for preparation of the

Table 4. Differences in regulatory approach

Criteria New Drug Monograph
Application Regulatory

Status New* Old*

Reference RASE? GRASES

Information Private Public
(some) (all)

Labeling Restricted Flexible

Preclearance Required None

Marketing Exclusive Inclusive

Approval Final Active
formulation ingredient

Reporting Required None

* OTC drugs approved after the 1938 Federal Food, Drug,

and Cosmetic Act.

1 OTC drugs approved through the OTC drug review.

1 Recognized as safe and effective.

§ Generally recognized as safe and effective.
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skin prior to injection). Isopropyl alcohol (50% to 91.3%)
is recognized as Category I, safe and effective for patient
preoperative skin preparation (for preparation of the skin
prior to injection). These alcohols have excellent in vitro
bactericidal activity against most gram-positive and gram-
negative bacteria. They also kill Mycobacterium tuberculosis,
various fungi, and certain enveloped viruses; however, they
are not sporicidal and have poor activity against certain
nonenveloped viruses.*'® Because of their lack of sporicidal
action, alcohols are not recommended for sterilizing surgical
tools and instruments.

The alcohol killing mechanism appears to stem from protein
coagulation and denaturation. Kamm reported associated
alcohol-mediated disruptions of cytoplasmic integrity, cell
lysis, and interference with cellular metabolism."? Protein
coagulation occurs within certain concentration limits.

The presence of water plays an important role in the anti-
microbial activity of alcohol. The most concentrated forms
of ethanol (100%) and isopropyl alcohol (100%) are less
bactericidal than mixtures of alcohol and water because
proteins are not denatured readily in the absence of water."!
Dry bacterial cells are more resistant to bactericidal action
than moist bacterial cells.”® It has been reported that 70%
and 50% ethanol killed Mycobacterium tuberculosis more
rapidly than 95% when the organism was suspended in

water or sputum .'*

Isopropyl alcohol is slightly more toxic than ethanol. There are
cases of toxic reactions reported in children after sponge bath-
ing with isopropyl alcohol to reduce fevers. The vapors may be
absorbed through the lungs, and cases of acute poisoning by this
means have occurred.”'®"” Overall, isopropyl alcohol is consid-
ered safe and effective for use as an OTC topical antimicrobial
agent.>"' Adverse effects include skin irritation and dryness.
Recently marketed preparations add emollients to minimize skin
drying. Studies have shown that emollients may also enhance
antimicrobial activity.' 18!

Alcohols are rapidly bactericidal and fast acting but not
considered persistent. The regrowth of bacteria begins soon
after use of alcohol based antiseptics.” Persistent activity
can be achieved by addition of an active ingredient such as
clorhexidine. This combination not only provides a strong
immediate effect, but also a continuing, antibacterial effect
that is desirable for use as a surgical hand disinfectant and
a patient preoperative skin preparation.'®” Alcohol-based
hand rubs for healthcare professionals in hospitals are avail-
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able as foams, rinses, and gels. Currently, limited data are
available regarding efficacy of these types of alcohol formu-
lations. Alcohol-based hand rubs should not replace sinks
because when hands are visibly soiled or contaminated with
proteins or organic matter such as blood or other body flu-

ids, they must be washed with soap and water. Alcohols are
highly flammable and volatile and must be properly stored.
To prevent risk of operating room fire, preoperative skin
preparation solutions containing alcohol should be allowed
to completely dry before use of a laser or electrocautery.**

Table 5. Characteristics of antiseptic agents

Group and Gram-positive Gram-negative MT* Fungi  Virus  Speed of Inactivated Category
Subgroup bacteria bacteria killing by mucus

sensitive  or proteins

bacteria
Alcohols Good Good Good Good  Good Fast Moderate I

Comments: Optimum strength 70% to 90% with added emollients (glycerin or cetyl alcohol is less drying), not
recommended for physical cleaning of skin; good for hand antisepsis and for surgical site preparation.

CHG 2%

and 4% aqueous Good Good Fair Fair Good  Intermediate  Minimal NDA
Comments: Has persistent effect; good for both hand washing and surgical site or patient preoperative skin preparation; do not
use near mucous membranes; toxic effects on ears and eyes reported; activity neutralized by nonionic surfactants.

Hexachlorophene

3% aqueous Good Poor Poor Poor Poor Slow Minimal NDA
Comments: Provides persistent, cumulative activity after repeated use (washing with alcohol reduces persistent action),
can be toxic when absorbed from skin especially in premature infants; good for hand washing but not for surgical site
preparation; limited spectrum of antimicrobial activity.

Iodine compounds,

iodine in alcohol Good Good Good Good Good Fast Marked I
Comments: Causes skin “burns,” but this is unusual with 1% tincture, especially if it is removed after several minutes;
too irritating for hand washing but excellent for surgical site preparation.

Iodophors Good Good Fair Good  Good Intermediate Moderate I
Comments: Less irritating to the skin than iodine; good for both hand washing and surgical site preparation; rapidly neu-
tralized in presence of organic materials such as blood or sputum.

PCMX Good Fair Fair Fair Fair  Intermediate Minimal 11
Comments: Activity neutralized by nonionic surfactants.

Triclosan Good Good Fair Poor Good  Intermediate  Minimal 11
Comments: Activity affected by pH and presence of surfactants and emollients.

* MT = Mycobacterium tuberculosis

Modified and reprinted with permission from Larson EL. Hand washing and skin preparation for invasive procedures. In: APIC Infection
Control and Applied Epidemiology Principles and Practice. Olmsted RN, editor. St Louis. Mosby 1996: Chapter 19.
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The use of alcohol antiseptics has been around since the
1930s and there have been no reports of alcohol-resistant
bacteria strains.?*?’

Iodine

Tincture of iodine, containing approximately 2% iodine, has
been long used as a preoperative skin preparation. Tincture
of iodine causes some stinging and irritation.”** However,
based on the risk-benefit ratio, the one-time use is justified.
It is considered safe and fast acting; nevertheless, the use is
limited to painting of the operative site prior to surgery and
must be removed with 70% alcohol immediately after drying
to avoid potential skin irritation.>?

Iodophors are the most common form of topical iodine.
Iodophors depend on the release of free iodine as the active
agent. The complexing molecule acts only as a carrier. Iodo-
phors increase the solubility of iodine and allow for sustained-
release. lodophors have a reduced equilibrium concentration
of free iodine with increased antimicrobial efficacy.?® The
most common iodophor is povidone-iodine, a complex
using 1-vinyl-2-pyrrolidinone polymer. According to the
United States Pharmacopeia (USP) XXIII, povidone iodine
contains no less than 9% and no more than 12% available
iodine. Introduced in the 1960s, povidone-iodine contains a
low amount of free molecular iodine, reducing toxic effects,
staining, and irritation.”” Povidone-iodine provides slow
and continuous release of free iodine. Free iodine degrades
microbial cell walls and cytoplasm, denatures enzyme, and
coagulates chromosomal material.

The iodine released when the complex is in contact with
the skin is not only available to kill microorganisms, but is
also adsorbed by dead skin cells or other organic material.
The killing spectrum of iodines and iodophors is broad and
includes gram positive and gram negative bacteria, fungi,
viruses, and protozoa.”**° However, iodophors are less active
against certain fungi and spores than are iodine tinctures.®!
The antimicrobial activity of iodophors is affected by pH,
temperature, exposure time, concentration of total available
iodine, and concentration of emollients. Also, iodophors are
rapidly neutralized in the presence of organic material such
as blood or sputum.?

Povidone iodine absorption has been a concern in the treat-
ment of pregnant and lactating mothers because of the pos-
sibility of induced transient hypothyroidism.?*3* Fetuses,
premature infants, and low birth weight (<1,500 g) infants
are susceptible to iodine-induced hyperthyrotropinemia
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or hypothyroidism. Full term infants may also be at risk
particularly if exposure is excessive or prolonged.**” A pro-
spective controlled study demonstrated that the incidence of
transient hypothyroidism is uncommon in North America,
an iodine-sufficient area, and Europe, a borderline, iodine-
deficient area.®® Nevertheless, the authors recommend that
iodine-containing solutions should be used with caution on
newborns. Consideration should be given to the use of an
alternative non-iodine containing preparation. If repeated
exposure is necessary, thyroid function tests (T, and TSH)
should be employed. The FDA classifies povidone-iodine
(5% to 10%) as Category I for use as a topical antiseptic in
healthcare personnel handwash, surgical hand scrub, and
patient preoperative skin preparation. There have been no
reports of povidone-iodine resistance.”’

Chlorhexidine gluconate

Chlorhexidine gluconate (CHG) has been used for more than
30 years in the clinical setting. In 1976, the FDA granted
approval of CHG for use as a topical antiseptic based on its
high level of antimicrobial activity, low toxicity, and strong
affinity for binding to the skin and mucous membranes.
CHG was not an OTC drug monograph active ingredient
at that time. CHG disrupts the microbial cell membrane
and precipitates the cell contents. CHG (0.5% to 4%) is
more effective against gram-positive than gram-negative
bacteria and has less activity against fungi and tubercle bacilli.
CHG is inactive against bacteria spores, except at elevated
temperatures.*”* Lipid-enveloped viruses, e.g., herpes virus,
HIV, respiratory viruses, influenza virus, and cytomegalo-
virus are rapidly inactivated. Non-enveloped viruses, e.g.,
rotavirus, adenovirus, and enteroviruses are not inactivated
by exposure to CHG.*#*% Numerous studies indicate that
CHG is safe and nontoxic.** It is not absorbed through the
skin and has a low skin-irritancy potential. However, severe
skin reactions may occur in infants less than two months
of age. The potential for allergic contact sensitization, and
photosensitization is reported to be minimal. However, CHG
should not come into contact with eyes, the middle ear, or
meninges.*? Although not as rapidly effective as the alcohols,
a major attribute of CHG is its persistence, as it binds the
skin and remains active for at least six hours. Although it is
not significantly affected by organic matter such as blood,
it is pH-dependent, and hence the formulation significantly
affects activity. The optimum range of 5.5 to 7.0 corresponds
to the pH of body surfaces and tissues.

CHG is used extensively for disinfection of surgeons” and
nurses’ hands, and provides whole body disinfection of
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patients undergoing surgery. Low concentration (0.5% to
1%) CHG is added to alcohol-based preparations to provide
greater residual activity than alcohol alone. The immediate
bactericidal action of CHG surpasses antiseptic preparations
containing povidone-iodine, triclosan, hexachlorophene,
or chloroxylenol. Its persistence, which prevents regrowth
of microorganisms on the skin, is comparable to that of
hexachlorophene or triclosan. CHG has a broader spectrum
of activity than the others especially against gram-negative
bacteria.*’ Bacterial resistance to CHG has not been reported,
but overgrowth by naturally resistant gram-negative bacteria
may sometimes occur.

Hexachlorophene

Hexachlorophene is primarily effective against gram-positive
bacteria. It is a chlorinated bisphenol that interrupts bacte-
rial electron transport, inhibits membrane bound enzymes
at low concentrations, and ruptures bacterial membranes at
high concentrations.*** Three percent hexachlorophene kills
gram-positive bacteria within 15 to 30 seconds, but a longer
time is needed for gram-negative bacteria. Hexachlorophene
has residual activity for several hours after application and
has a cumulative effect after multiple uses.**” Hexachloro-
phene has been associated with severe toxic effects, including
deaths. It can be absorbed through damaged skin of adults
and the skin of premature infants.”® Baby powder accidentally
contaminated with 6% hexachlorophene has caused infant
deaths. The FDA published a final order in 37 FR 20160,
September 27, 1972 making 3% hexachlorophene available
only by prescription and designating it as unsafe for OTC
distribution. Concentrations less than 0.1% may be used..
This concentration is used to preserve cosmetics.*®

Hexachlorophene is indicated to control outbreaks of gram-
positive infections. Hexachlorophene is indicated as a bacte-
riostatic skin cleanser for surgical scrubbing or handwashing
as part of patient care. It is also used as a topical application
to control outbreaks of gram-positive organisms when other
infection control procedures have been unsuccessful. Hexa-
chlorophene should be used only as long as necessary for
infection control. Studies have shown that 1% chlorhexidine
powder is at least as effective as hexachlorophene for topical
use to control staphylococcal infection in the neonatal set-
ting.*>* There is evidence for hexachlorophene resistance in
plasmids of Pseudomonas aeruginosa.>'

Chloroxylenol
Chloroxylenol (PCMX) is a halogen-substituted phenolic
compound that has been used in the U.S. since the 1940s.>

PCMX at concentrations of 0.5% to 4.0% acts by micro-
bial cell wall disruption and enzyme inactivation.? PCMX
has good activity against gram-positive bacteria, but it is
less active against gram-negative bacteria, Mycobﬂcte;’ium
tuberculosis, fungi, and viruses. The antimicrobial activity
of PCMX is unaffected by organic materials such as blood
or sputum, but it is neutralized by nonionic surfactants and
polyethylene glycol. It is considered intermediate to slow
acting and has minimal persistent effect of over a few hours.
PCMX has low antimicrobial efficacy compared to iodines,
iodophors, and CHG in reducing skin flora.’*>* The FDA
classified PCMX (0.24% to 3.75%) as Category I for safety
and Category III for effectiveness for short-term use such as
patient preoperative skin preparation. PCMX is classified
as Category III for safety and effectiveness for long-term
uses, i.e., healthcare personnel handwash and surgical hand
scrub.” The FDA is currently evaluating the safety and ef-
ficacy of PCMX for use as a healthcare antiseptic under the
OTC drug review. PCMX is currently on the OTC market

in concentrations of 0.3% to 3.75%.

Triclosan

Triclosan is a diphenyl ether that disrupts the cell wall. The re-
action time is intermediate while the persistence is excellent. It
has good activity against gram-positive bacteria, gram-negative
bacteria, and viruses. It has fair activity against Mycobacterium
tuberculosis and poor activity against fungi. Triclosan is not
significantly affected by organic matter such as blood, but
is affected by pH and the presence of surfactants and emol-
lients, and hence formulation significantly affects activity.”>>
Triclosan can be absorbed through intact skin but appears to
be nonallergenic and nonmutagenic with short-term use.! The
FDA classified triclosan as Category I for safety and Category
I1I for effectiveness for short-term use such as patient preopera-
tive skin preparation. It is classified as Category III for safety
and effectiveness for long-term repeat uses for healthcare
personnel handwash and surgical hand scrub.”

Safety and efficacy evaluation of triclosan for use as a health-
care antiseptic is currently underway at the FDA. Triclosan
has been incorporated into a variety of many personal care
products, including toothpastes, deodorant soaps, under-
arm deodorants, shower gels, and healthcare personnel
handwashes. The development of in vitro triclosan bacteria
resistance occurs by target mutations, enzymatic modifica-
tion, and active efflux.”” Currently, there is no evidence of
resistance seen in hospital clinical isolates and it poses no
risk to healthcare personnel in a real life situation such as in
a medical setting.
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CONCLUSION

There are numerous antimicrobial agents currently being
evaluated by FDA for healthcare professional use.” It is
important that, when determining the use of antimicrobial
agents for healthcare personnel handwash, surgical hand
scrub, and patient preoperative skin preparation, the desired
characteristics are considered in evaluating evidence of the
product’s safety and efficacy. Although there is some labora-
tory evidence regarding emerging antimicrobial resistance in
antiseptic products, there is currently no clinical evidence to
suggest that topical antiseptic usage in healthcare and medical
facilities at their current levels compromises the effectiveness
of healthcare hygiene procedures.

Michelle Jackson is an employee of the U.S. Food and Drug Ad-
ministration and as such has no financial holdings and receives
no financial support from any manufacturers. The views and
opinions expressed in this publication are the authors and not
necessarily those of either the Center for Drug Evaluation and
Research or the U.S. Food and Drug Administration.
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