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Introduction
Microbial contamination can lead

to infection which can ultimately result
in the development of a disease.
Reducing the degree of contamination
lessens the probability of disease
transmission. A variety of bacteria,
viruses and fungi are commonly
disseminated both directly and
indirectly throughout the dental
operatory during the delivery of dental
care. Resultant contamination of
environmental surfaces (surfaces or
equipment that does not directly
contact the patient), such as light
handles, dental unit components, and
drawer knobs can serve as a reservoir
for microbial dissemination to dental
staff, patients, instruments/devices/
equipment and other environmental
surfaces. Although environmental
surfaces have not been shown to
transmit disease to either dental
workers or patients, reduction of any
source of contamination is recom-
mended. The recently published
Centers for Disease Control and
Prevention (CDC) document “Guide-
lines for Infection Control in Dental
Health-Care Settings – 2003” 1  rein-
forces the need for managing dental
environmental surfaces, clarifies what
surfaces should be disinfected and
how to best accomplish this task.

Environmental Surfaces: Clinical
Contact vs. Housekeeping

Environmental surfaces are
considered either clinical contact
surfaces or housekeeping surfaces.
Any surface that is touched by
contaminated hands, instruments,
devices, or other items while providing
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dental care is defined as a Clinical
Contact Surface. Examples of Clinical
Contact Surfaces are listed in Table 1.
Other surfaces such as floors and
walls are not involved in the direct
delivery of dental care and are defined
as Housekeeping Surfaces. The
management of these surfaces as
recommended by CDC is outlined in
Table 2. 1

Management of Environmental
Surfaces: Barriers vs. Disinfection

The use of barrier protection or
chemical disinfection is largely a
matter of practicality and personal
choice. Both are effective in reducing
contamination and each has advan-
tages and disadvantages as well as
specific indications.

Table 1 – Clinical Contact
Surfaces1

Any surface that is touched by
contaminated hands, instruments,
devices, or other items while
providing dental care is defined as
a Clinical Contact Surface. Examples
of such surfaces include

• Light handles
• Switches
• Dental radiograph equipment
• Dental chairside computers

and keyboards
• Reusable containers of dental

materials
• Drawer handles, doorknobs
• Faucet handles
• Countertops
• Pens, pencils
• Telephones, intercom
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“ Although low level agents may be used under certain
circumstances, using an intermediate level disinfectant may
be advantageous.”

Barriers:
Barrier protection includes a

variety of clear plastic wrap, bags,
sheets, tubing, and plastic-backed
paper or other materials impervious
to moisture. Utilization of these
products on surfaces and equipment
can prevent contamination of clinical
contact surfaces. Barriers are single
use and must be discarded after
every patient contact. They are most
effective for difficult to clean and
smaller surfaces. After removing the
barrier, examine the surface to make
sure it did not become soiled inad-
vertently. The surface needs to be
cleaned and disinfected only if
contamination is evident. However,
remove all barriers, clean, and then
disinfect all clinical contact surfaces
at the end of the day.1

Disinfection:
The other option is to clean and

disinfect clinical contact surfaces
with an EPA-registered hospital
disinfectant. This is performed after
every patient contact. In the 2003
Guidelines,1 CDC has expanded the
choices available to clinicians as to
what  agents are acceptable for
surface disinfection from the previ-
ous 1993 Guidelines.2 (Table 3). A
low-level disinfectant with an HIV,
HBV claim or intermediate-level
disinfectant (tuberculocidal claim)
may be used on any clinical contact
surface NOT visibly contaminated
with blood. Intermediate-level disin-
fectant should be used when the
surface is visibly contaminated with
blood or other potentially infectious
material (OPIM). Although low level
agents may be used under certain
circumstances, using an intermedi-
ate level disinfectant may be advan-
tageous. First, there is little, if any
cost differential between low and
intermediate level products. More

Table 2 – General Recommendations for Environmental
Surfaces1

Clinical Contact Surfaces
Barrier Protected:

• Use surface barriers to protect clinical contact surfaces, particularly
those that are difficult to clean or may be damaged by liquid agents.

– Switches on dental chairs/units, etc.
• Change surface barriers between patients and at end of day clean

and disinfect surfaces:
– Use a Low-level disinfectant with HIV and HBV label claims

or an intermediate-level disinfectant with  tuberculocidal
activity at the end of  the day.

– Use an intermediate-level disinfectant if surface is visibly contaminated
with blood.

Non-barrier Protected:
• Clean and disinfect clinical contact surfaces that are not barrier-

protected, by using an EPA-registered hospital disinfectant between
patients:

– Low-level disinfectant with HIV and HBV label claims or
intermediate-level disinfectant with  tuberculocidal activity.

– Use an intermediate-level disinfectant if surface is visibly contaminated
with blood.

* Follow the manufacturers’ instructions for correct use.
* Do not use liquid chemical sterilants/high-level disinfectants

for disinfection of clinical contact or housekeeping
environmental surfaces.

* Use personal protective equipment when cleaning and
disinfecting environmental surfaces.

+ Gloves, mask, eye protection, clinical gown

Housekeeping Surfaces
• Clean housekeeping surfaces (e.g., floors, walls, and sinks) with a

detergent and water or an EPA-registered hospital disinfectant/
detergent on a routine basis:

– Clean mops and cloths after use and allow to dry before reuse;
or use single-use, disposable mop heads or cloths.

– Prepare fresh cleaning or EPA-registered disinfecting solutions
daily or as instructed by the manufacturer.

– Clean walls, blinds, and window curtains in patient-care areas
when they are visibly dusty or soiled.
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importantly, the intermediate
level chemicals can be used
regardless of the presence or
absence of blood. Conversely, a
low level disinfectant cannot be
used on a surface with visible

Table 3 – Synopsis of Sterilization and Disinfection Patient Care Items and Environmental
Surfaces1

High Level Intermediate Level Low Level
Sterilization Disinfection Disinfection Disinfection

Microbial All microorganisms; All microorganisms; Vegetative bacteria; Kills most vegetative
Kill Including spores Does not kill spores Most fungi and viruses. bacteria; Some fungi

Tuberculocidal: and viruses.
Inactivates Not tuberculocidal:
Mycobacterium bovis. i.e. Does not
Does not kill spores inactivate

Mycobacterium bovis

Methodology/ Heat automated: Heat automated: Liquid contact: Liquid contact:
Examples High Temperature: Washer-disinfector EPA-registered hospital EPA-registered

Steam, dry heat, Liquid immersion level disinfectant with hospital level
unsaturated chemical (Low Temp.): tuberculocidal activity disinfectant with
vapor Chemical sterilants/ no claim for
Low Temperature: High level disinfectants tuberculocidal activity.
Ethylene oxide, plasma Must have label
peroxide claim for HIV
Liquid immersion: and hepatitis B
Chemical Sterilants/ virus potency for
High level disinfectants clinical contact

surfaces.

Patient-Care
Items High Temperature: Heat-sensitive critical Non-critical with or Non-critical without

Heat tolerant critical and semi-critical without visible blood visible blood
and semi-critical;
Low Temperature:
Heat-sensitive critical
and semi-critical

Environmental
Surfaces Clinical contact surfaces Clinical contact

contaminated with surfaces not-
blood; Blood spills on contaminated with
housekeeping surfaces. blood; Housekeeping

surfaces.

blood contamination, requiring the
purchase of both the low level and
the intermediate product. Another
significant change in the 2003
Guidelines is that only EPA-regis-
tered agents should be used to

disinfect clinical contact surfaces.
As household bleach is not EPA-
registered for this purpose, diluted
bleach should not be used to disin-
fect clinical contact surfaces.
Additionally, the use of liquid chemi-
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cal sterilants/high-level disinfectants
(such as gluteraldehyde and related
chemicals) for disinfecting environ-
mental surfaces is not recom-
mended. Since these agents can
irritate skin, mucous membranes,
and respiratory tissues, and have
been implicated in cases of occupa-
tional allergies and asthma among
healthcare workers, they should only
be used in a closed container. 1

Clean It First!
Before disinfection can occur,

the clinical contact surface(s) must
be free of organic matter, salts, and
visible soils, all of which interfere with
microbial inactivation. Therefore,
thorough cleaning must precede
any disinfection process. If a
surface is not cleaned first, disinfec-
tion cannot be assured. Removal of
all visible blood, inorganic and
organic matter can be as critical as
the germicidal activity of the disin-
fecting agent. Any surface that
cannot be cleaned adequately should
be protected with a barrier. 1 A
disinfectant that contains a detergent
has the obvious advantage of
providing the clinician with a cleaner/
disinfectant in one formulation.
Otherwise, two agents would be
required – one with detergent for
cleaning and one for disinfection.
This increases the number of items
in the office inventory, is less
convenient and usually increases
cost.

Cleaning and Disinfecting Clinical
Contact Surfaces

A two step process, commonly
referred to as spray-wipe-spray is
recommended. The process is
outlined in Table 4. First, the surface
must be cleaned with a detergent
(Figure 1). This spray phase is
followed by a wipe which physically

Table 4 – Cleaning and Disinfecting Clinical Contact Surfaces
Process Purpose Product

Spray Apply detergent Biodegradable
to clinical detergent
contact surfaces

Wipe Physically clean clinical Biodegradable
contact surfaces detergent

Spray Disinfect clinical EPA-registered liquid
contact surfaces chemical disinfectant

Wait Contact time for a
specific agent to insure
antimicrobial activity

Figure 1 – Some products are combinations
of cleaners and disinfectants suitable for the
spray – wipe – spray technique. Spray to
clean the surface. Wipe surface. Spray again
and allow to remain in contact for specified
time to insure antimicrobial activity.

Figure 2

removes bioburden or other debris that
might interfere with disinfection (Figure
2). More vigorous cleaning may be
necessary for difficult to clean items or
surfaces. Once cleaned, the surface
can be disinfected. A second spray,

this time with an EPA-registered
liquid chemical germicide, is
applied to the surface (Figure 3).
This must remain in contact with
the surface for the contact time
stated on the disinfectants label.

Figure 3
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“ Clinicians should be aware that the CDC and the Food
and Drug Administration (FDA) classify disinfectants
differently than the EPA.”

Life Is Full of Choices: Choos-
ing Disinfectants and Sterilants

What is the best liquid
chemical germicide to use in the
dental office? There is probably no
one product that satisfies all
disinfection requirements in a
given dental practice or facility.
Adding to the confusion is the
2003 Guidelines which offers
clinicians more options when
deciding to use chemical disinfec-
tants to manage environmental
surfaces. The CDC’s 1993
Guidelines called for the use of
EPA-registered hospital disinfec-
tants with tuberculocidal activity
on clinical contact surfaces2,
however, as stated above, the
2003 Guidelines states that a low-
level disinfectant with an HIV,
HBV claim may be used on
clinical contact surfaces which
are NOT visibly contaminated with
blood.1 Clinicians should be aware
that the CDC and the Food and
Drug Administration (FDA)
classify disinfectants differently
than the EPA. The CDC and FDA
adopted the same basic terminol-
ogy and classification scheme,
based on the Spaulding Classifi-
cation, categorizing medical
devices as critical, semicritical,
and noncritical and defining
antimicrobial potency for process-
ing surfaces (sterilization, high,
intermediate or low-level disinfec-
tion). The CDC and FDA designate
any EPA-registered hospital
disinfectant without a tubercu-
locidal claim as a low-level
disinfectant and any EPA-
registered hospital disinfectant
with a tuberculocidal claim as an
intermediate-level disinfectant
(Table 3). 3-7

The EPA registers environ-
mental surface disinfectants

based on the manufacturer’s micro-
biological activity claims when
registering its disinfectant and does
not use the terms intermediate and
low-level disinfectants as used in
CDC guidelines. In order for a product
to be labeled as an EPA hospital
disinfectant, it must pass Associa-
tion of Official Analytical Chemists
(AOAC) effectiveness tests against
three target organisms:

1.Salmonella choleraesuis for
effectiveness against gram-
negative bacteria;

2.Staphylococcus aureus for
effectiveness against gram-
positive bacteria;

3.And Pseudomonas aeruginosa
for effectiveness against a
primarily nosocomial pathogen.
For a variety of indications

and special conditions, manufac-
turers might also test specifically
against organisms of known
concern in health-care practices
such as HIV, HBV, hepatitis C
virus (HCV), and herpes), which
could then be put into label
claims.3-7 The difference between
CDC or FDA and EPA results in
considerable confusion on the part
of clinicians. Clearly, consumers
must carefully evaluate each
specific product before use.

Figure 4 – All of the information regarding the chemical composition, EPA-registration,
inclusion of a detergent, recommended use, antimicrobial activity and safety information
should be clearly stated on the product label.
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“ Clinicians must insure that they comply with all Federal and State
regulations regarding these agents and must always follow the
manufacturer’s directions for pre-cleaning, appropriate personal
protective equipment, and proper storage and disposal.”

The Choice Is Yours:
A number of factors must be

considered before choosing a
chemical agent. Clinicians should
review the:

• Antimicrobial activity,
– Low-level vs. intermediate

level which is tuberculocidal
• Surfaces/device to be

disinfected,
– Manufacturers of dental

devices and equipment
should provide information
regarding material
compatibility with liquid
chemical germicides,
whether equipment can be
safely immersed for
cleaning, and how it should
be decontaminated if
servicing is required.

• Cost
• Safety
• Inclusion/absence of a

detergent for cleaning
• Ease of use
• Odor

READ THE LABEL!
Most importantly, READ THE

LABEL! All of the information
regarding the chemical composition,
EPA-registration, inclusion of a
detergent, recommended use,
antimicrobial activity and safety
information should be clearly stated
(Figure 4). Disinfectants intended for
use on clinical contact surfaces or
housekeeping surfaces are regulated
in interstate commerce by the
Antimicrobials Division, Office of
Pesticide Programs, EPA, under the
authority of the Federal Insecticide,
Fungicide, and Rodenticide Act
(FIFRA) of 1947, as amended in
1996. Under FIFRA, any substance
or mixture of substances intended to
prevent, destroy, repel, or mitigate
any pest, including microorganisms,
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but excluding those in or on living
man or animals, must be registered
before sale or distribution. FIFRA
explicitly requires users of products to
follow the labeling directions on each
product: all EPA-registered product
labels state under the Directions for
Use heading: “It is a violation of
federal law to use this product
inconsistent with its labeling.” Clini-
cians must insure that they comply
with all Federal and State regulations
regarding these agents and must
always follow the manufacturer’s
directions for pre-cleaning, appropriate
personal protective equipment, and
proper storage and disposal.

Conclusions:
• Clinicians should either cover

clinical contact surfaces with an
appropriate barrier or disinfect
with an EPA-registered liquid
chemical germicide between each
and every patient. If using
barriers, cleaning and disinfecting
at the end of the day is still
necessary.

• Choose a chemical agent that
satisfies all Federal and State
regulations.

• Products that are tuberculocidal
and contain a biodegradable
detergent may lessen cost and
increase efficiency.

• Read the Label! Know what you
are using and how to use it.
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Abstracts:
Two abstracts document transmis-
sion of pathogens linked to artificial
fingernails. The evidence is quite
clear: No artificial nails for health-
care workers with direct patient
contact.
Outbreak of extended-spectrum
beta-lactamase-producing
Klebsiella Pneumoniae in a
neonatal intensive care unit linked
to artificial nails.
Gupta A, et al. Infect Control Hosp
Epidemiol 2004;25:210–215.
Background:

A cluster of extended-spectrum
beta-lactamase (ESBL)-producing
Klebsiella pneumoniae infections in
a neonatal intensive care unit was
reported. This report describes the
investigation to identify the source
of the infection, additional transmis-
sions of Klebsiella pneumoniae
and practices that might limit further
infections.
Methodology:

Upon the identification of a
cluster of cases infected with ESBL-
producing K. pneumoniae; environ-
mental surfaces, the gastrointestinal
tracts of patients, and the hands of
health-care personnel (HCP) were
cultured to identify potential reser-
voirs for ESBL-producing pathogen.
ESBL-producing isolates of K.
pneumoniae were characterized by
electrophoresis and were identified.
A case-control study was performed
to determine risk factors for acquisi-
tion of the cluster of the initial cases
of K. pneumoniae compared to
controls (infants with negative
surveillance cultures). 19 babies
were found to be infected. 13 (68%)
were detected by surveillance
cultures. The overall attack rate for
the outbreak strain was 45%. ESBL-
producing isolates of K.
pneumoniae were found on the
hands of two HCWs, one of who
wore artificial nails, and on the
stethoscope of an infected infant.
Analysis revealed that length of stay

per day and exposure to the health-care
worker wearing artificial fingernails was
associated with infection or colonization
of the microorganism.
Conclusions:

As a result of this investigation, an
institution-wide ban on the wearing of
artificial nails was implemented. Short,
well-groomed, natural nails should be
mandatory for HCWs with direct patient
contact.

A Cluster of hemodialysis-related
bactermias associated with artificial
fingernails.
Schultz ME, et al. 14th Annual Scientific
Meeting of the Society for Healthcare
Eidemiology of America (Abstract);
April 17-20, 2004
Background:

Bacteremia was identified in 5 renal
dialysis patients who all received
treatment on the same day at the VA
Medical Center in Washington, DC. This
report describes the investigation to
identify the source of the bloodstream
infections.
Methodology:

Microbial analysis identified 4
patients with Serratia marcescens and
Alcaligenes xylosoxidans and 1 patient
with only Serratia marcescens  bacter-
emia out of a total of 31 (16.1%) patients
receiving dialysis on that same day. All 5
cases with bacteremia had been
dialyzed using indwelling catheters
administered by the same nurse.
Cultures of the environment, dialysis
patients and hands and fingernails of the
dialysis unit staff were obtained and
evaluated for S. marcescens and A.
xylosoxidans
Results:

Of 104 cultures of patients, none
were positive for A. xylosoxidans. S.
marcescens, however, it was isolated
from the hands of a nurse with artificial
fingernails. This isolate was identical to
the bacteria isolated in the bloodstream
of the 5 dialysis patients. Further
investigation revealed that the nurse
flipped open a heparin vial with her
fingernails. She was not wearing gloves
when she performed these procedures.

Conclusions:
Identical isolates of bacteria were

found in 5 renal dialysis patients and a
treating nurse with artificial fingernails,
conclusively identifying the causative
link.  Policies forbidding artificial finger-
nails for clinical staff should be devel-
oped and enforced.

Combating antibiotic resistance
American Dental Association (ADA);
Council of Scientific Affairs (CSA)
J Amer Dent Asso 2004 135: 484-87.
Background:

The cornerstone for the treatment of
infections is administration of antibiotic
therapy. Unfortunately, an increasing
number of pathogens are developing
antibiotic resistance. This phenomenon
is due to genetic mutation of the organ-
ism leading to the development of newly
resistant strains and selective pressure
for development of resistance due to the
indiscriminate and inappropriate use of
antibiotics. Therefore, antibiotics should
be prescribed in a prudent manner and
only when indicated.
Methodology:

The following guidelines for
prescribing antibiotics are recom-
mended by the ADA/CSA:

1. Make an accurate diagnosis
2. Use recommended drug and

dosing schedules
3. If possible, use narrow spectrum

drugs; reserving broad spectrum
agents for more complex
infections

4. Don’t prescribe for viral infections
5. Know the drug interactions and

adverse side effects before
prescribing the agent

6. Educate the patient on how and
when to take the antibiotic, and to
finish the entire course of
medication

Conclusions:
To maximize the effectiveness of

existing antibiotics, dentists must
prescribe antibiotics in a responsible
manner. When antibiotic therapy is
indicated, clinicians should adhere to
guidelines for prescribing antibiotics as
recommended by the ADA/CSA.






