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Droplet transmission

A person’s respiratory rate is the number of breaths the person takes per minute.
The normal respiration rate for an adult at rest is 12 to 20 breaths per minute.' In an
eight-hour workday, the average number of respirations is 7,680. Are you protected
from potential bioaerosol risk during patient care and infection control-related activ-
ities, such as instrument reprocessing and turning of a treatment room?

Some diseases can be transferred by infected droplets contacting surfaces of the
eye, nose, or mouth. This is referred to as droplet contact transmission.

In health-care settings, encouraging good health habits such as proper respiratory
hygiene with Cover your cough from the Centers for Disease Control and Prevention,
and frequent handwashing implemented at the first point of contact can often help
stop the spread of germs and prevent respiratory illnesses such as flu.”

The following measures are recommended for all individuals with signs and symp-
toms of a respiratory infection to contain respiratory secretions.

« Cover mouth and nose with a tissue when coughing or sneezing. Use the nearest
waste receptacle to dispose of tissue after use.

« DPerform hand hygiene (e.g., hand washing with nonantimicrobial soap and water,
alcohol-based hand rub, or antiseptic handwash) after having contact with

respiratory secretions and contami-
nated objects and materials.

« Provide tissues and no-touch recepta-
cles for used tissue disposal.

« Provide conveniently located dispens-
ers of alcohol-based hand rub. Where
sinks are available, ensure that hand
washing supplies (i.e., soap, disposable
towels) are consistently available.

Water and biocaerosols

are everywhere

Patients and staff are exposed to
microorganisms from dental unit water-
line water and to bioaereosols generated
by dynamic dental instruments, such
as ultrasonic scalers, air polishers,
handpieces, and air water syringes.
In a 2004 literature review by Harrel
and Molinari, the ultrasonic scaler
(magnetostrictive or piezo) was identified
as the greatest source of aerosol
contamination due to the composition
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of particles of varying size, ranging from
0.001 to 100 pm, including both aerosol
and spatter.*Furthermore, dental aerosols
can travel up to four feet from the work
zone* and remain airborne for up to 30
minutes, placing the dental team at risk
for the transmission of infection.”

Every water exchange, or the aerosols
generated by the equipment, is a potential
exposure to the opportunistic waterborne
microorganisms, including Legionella,
Pseudomonas, and Mycobacterium, which
can survive and thrive in complex dental
unit tubing. Bioaerosol compositions
are heterogeneous—they contain
blood, microorganisms, mucosal cells,
restorative materials, tooth particles, and
large quantities of saliva.’

Studies have shown that chronic
exposure to these bioaerosols may be a
risk factor for cross-infection for dental
health professionals. The results from
a 1985 study done on the incidence of
respiratory disease in dental hygienists
indicate they have a 60% higher inci-
dence of cold symptoms than a simi-
lar professional group without dental
patient contact.”

It has been well documented that the
most likely mode of disease transmission
in dentistry is through inhalation of
bacterial aerosols or spatters. Ninety-
five percent of dental aerosols are 5.0
pm or less in diameter and cannot be
seen.® Microorganisms isolated from
these particles include staphylococci,
pneumococci, tubercle bacilli, influenza
viruses, hepatitis viruses, rhinoviruses,
and herpes viruses.

The most effective means to reduce the
risk of droplet transmission of pathogenic
organisms and other potentially infec-
tious materials (OPIM) is the appropriate
selection and correct use of personal pro-
tective equipment (PPE), such as gloves,
masks, eye protection, and face shields.

Up in smoke

With laser dentistry on the rise, den-
tal professionals are facing a new set of
occupational health risks—the poten-
tial transmission of disease through
the laser plume.’ Ninety-five percent of
laser plume is made up of water, but the

remaining 5% contains potentially haz-
ardous bioaerosols, including cellular
debris, blood fragments, and bacteria.’
To prevent contact with splashes,
spatter, and plume, dental health-care
personnel should position patients prop-
erly and make appropriate use of barri-
ers (e.g., face shields, protective eyewear,
high-filtration masks, and gowns), rub-
ber dams, and high-volume evacuators.

with custom fit, and whether it’s compli-
ant. In addition, it's important to under-
stand mask ratings in order to choose
the appropriate mask protection level for
each procedure performed in the prac-
tice. Several mask designs are considered
to provide exceptional comfort.
- The Ultra-Sensitive ear loop mask
with secure fit technology from
Crosstex, for example, has a white

Are you protected from potential hioaerosol risk
during patient care and infection control—related
activities, such as instrument reprocessing and
turning of a treatment room?

Select the mask for the

task (tables 1-3)

The key to choosing the right mask for
the task lies in three areas: quality of
material and manufacturing, design

hypoallergenic, extra soft inner cellu-
lose layer. It will not lint, tear, or shred.
- Masks with flat ear loops attached to
the outside of the mask (as opposed
to the inside of the mask) provide a

TABLE 1: Face mask tests and user henefits

Tests

Test description

User henefits

Fluid resistance
(mm Hg)

The ability of a face mask’s materials of construction
to minimize fluids from traveling through the
material and potentially coming int contact with the
wearer. Face masks are tested with synthetic blood
on a pass/fail basis at three velocities corresponding
to the range of human blood pressure (80, 120,

160 mm Hg). The higher the pressure withstood,

the greater the fluid spray and splash resistance.

Helps reduce potential
exposure of the wearer

to splash and spatter of
blood, body fluids, and
other potentially infectious
materials (OPIM).

Bacterial filtration
efficiency (BFE
percent) @ 3.0 pym

BFE is the measure of the percent efficiency

at which a face mask filters bacteria passing
through the mask by comparing the bacterial inlet
concentration to mask effluent concentration.

A higher percentage indicates higher filtration
efficiency (i.e., a 95% filter efficiency indicates that
95% of the aerosolized bacteria was retained by the
mask and 5% passed through the mask material).

Helps reduce wearer
exposure to microorganisms.

Particulate filtration
efficiency (PFE
percent) @ 0.1 ym

PFE is the measure of a percent efficiency at which
a face mask filters particulate matter passing
through the mask by comparing the particulate inlet
concentration to mask effluent concentration.

Helps reduce wearer
exposure to airborne
biological particles,
inorganic dust and debris.

Differential pressure
(AP mm H,0/cm?)

Measures the resistance of mask materials to

airflow, which relates to the breathability of the
mask. The values are expressed from 1 to 5; the
higher the number, the higher the PFE and BFE.

Provides measure of
comfort and breathability.

Flammability
(flame spread)

The rate at which the material burns determines
the level of flammability; a minimum of 3.5-second
burn rate is required to pass with a Class | rating.

Source: ASTM International (formerly known as American Society for Testing and Materials)

Mask materials are

flame spread Class

| rated, meeting FDA
recommendations for
materials of construction
of surgical masks intended
for use in operating rooms.
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international voluntary consensus stan-
dards. The latest version of the standard

TABLE 2: Face mask material requirements by ASTM* performance level

Characteristic Level 1 Level 2 Level 3 specifying performance of face masks,
ASTM F2100-11, was released in April

Fluid resistance (mm He) 80 120 160 2011. Face mask material performance

Bacterial filtration efficiency 2959% 989% 98% is based on testing for fluid resistance,

(BFE percent) @ 3.0 um bacterial filtration efficiency (BFE),

Particulate filtration efficiency 2959 98% 98% particulate filtration efficiency (PFE),

(PFE percent) @ 0.1 ym breathability, and flammability.

Differential pressure

» Donning
(AP breathability) mm H,0/cm? <40 <50 <50 Proper preparation and placement of the
Flammability (flame spread) Class| Class| Class | mask impacts the ability to protect the

dental health professional (DHP) from
bioaerosols and particles.

+ Only the exterior layer is fluid resis-
TABLE 3: ASTM* levels

tant—know the front versus the back.
ASTM Level 1 ASTM Level 2 ASTM Level 3

Source: ASTM International (formerly known as American Society for Testing and Materials)

The side facing up in the product box
is always the front exterior of the mask.

Ideal for procedures where low
amounts of fluid, spray and/

Ideal for procedures where light-to-
moderate amounts of fluid, spray

Ideal for procedures where
moderate-to-heavy amounts

or aerosols are produced.
- Patient exams

and/or aerosols are produced.
- Limited oral surgery

of fluid, spray, and/or
aerosols are produced.

- Operatory cleaning - Endodontics - Complex oral surgery
and maintenance - Prophylaxis - Crown preparation
- Impressions - Restorative/composites - Implant placement
- Lab trimming, finishing, - Sealants - Periodontal surgery
and polishing - Use of ultrasonic scalers
- Orthodontics (magnetostrictive and piezo)

- Laser-based applications**

*ASTM International is an international standards organization, as well as a globally recognized leader in the development, product
testing. and delivery of international voluntary consensus standards. The latest version of the standard specifying performance of
face masks, ASTM F2100-11, was released in April 2011. Face mask material performance is based on testing for fluid resistance,
bacterial filtration efficiency (BFE), particulate filtration efficiency (PFE), breathability, and flammability.

*“*Masks are considered a secondary control and are not meant to replace recommended primary engineering controls for laser

plume exposure.

comfortable fit and help eliminate
irritation.

« Masks free of latex, fiberglass, chem-
icals, inks, and dyes help minimize
skin sensitivities.

« Masks with antifog or fog-free strips
on the inner layer block and absorb
moisture. They also form a strong
seal, preventing eyewear from fogging
while they cushion the nose ridge.

«  Some masks have unique vapor barri-
ers on the outside layer, further block-
ing moisture.

Crosstex masks with Secure Fit mask

technology feature flexible aluminum

strips above the nose and below the
chin, which creates additional breath-
ing space and allows for a custom fit,
regardless of face shape or size. This
innovative design significantly reduces

gapping at the top, bottom, and sides,
which increases the effectiveness of
mask protection. Even if a mask has a
high-level filter, the lack of a close cir-
cumferential seal to the face will negate
filter performance because particles will
follow the path of least resistance and
travel through the gaps between the mask
and face. Most regulatory and profes-
sional organizations recognize the inher-
ent fit issues of masks showing gaps along
the cheeks and chin. A recent study evalu-
ating the total leakage through a surgical
face mask indicated 5%-8% came from
filter leakage, and 25%-38% came from
face seal leakage.®

ASTM International is an interna-
tional standards organization, as well as
aglobally recognized leader in the devel-
opment, product testing, and delivery of

« Prior to placing the mask to the face,
create a concave divot with your
thumb in the aluminum noseband to
guide for proper placement high on
the bridge of the nose. Slightly extend
the face mask by pulling the chin-side
edge down.

+ Pleat configuration should be open in
a downward “waterfall” effect to pre-
vent pooling of condensate or aerosols
that will result in wicking or soak-
through of microbial-laden fluids into
direct contact with the nose and lips
from the lining layer.

+ Holding mask by the ear loops, ori-
ent the noseband divot placement
on the face and secure aloop around
each ear.

+ Never twist the ear loop into a figure
eight to gain a closer fit as this will
cause the inner lining of the mask
material to be in close contact with
the lips and nose, which leads to
increased moisture from condensa-
tion and increased risk of contami-
nation through the layers of material.
Consider a mask designed with an
additional malleable chin-strip to
provide a more secure 360-degree
comfort fit.

« Mold the nosepiece with index and
middle finger for a secure fit across
the bridge of the nose and along orbits
of the eyes.

« Never pinch the noseband with thumb
and index finger as v-notch exposure
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will remain in the greatest area of
contamination of the face—across
the bridge of the nose and between
the eyes.

« Fully extend the chin-edge of the mask
to cover the mouth and chin.

. Ifan additional malleable chin-strip is
available, pinch it snugly and directly
under the chin to create a 360-degree
peripheral seal.

« Masks are single-use disposable and
must be changed with every patient.
Additionally, masks have a use-life.
Best practice dictates changing a
mask if the fluid-resistant outer layer
becomes wet or soiled with exposure
to spatter or bioaerosols or the inter-
nal lining layer becomes moist from
breath condensation. Masks should
be changed every 20 minutes in an
aerosol environment and every 60
minutes in a nonaerosol environment
during lengthy procedures.”

Bottom line

Are you choosing and using the best
mask to be protected from the risk of
invisible dangers? RDH
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