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The only wearable aligner and retainer  
cleaner: no soaking required

Safe and effective cleaning and freshening 
with Enhanced Hydrogen Peroxide™

Gradually whitens teeth and appliances  
day & night 

Available at:

WhiteFoam™ Enhances 
Patient Compliance 
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eversmilesamples.com 
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FREE SAMPLES AND COUPONS 
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Foam  
At-Home,  

Spray While
 Away™

Available at:

FreshDent™ Enhanced Hydrogen Peroxide™ 
• Safely cleans dentures and partials while wearing them

• Renews by removing stains

• Easy, convenient, no need to soak!

• Kills bacteria and freshens breath
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important time to minimize the aerosols produced in a dental office. The 
air quality of a dental office is not visible yet contains unhealthy and often 
infectious airborne particulate which results from practicing dentistry. The 
high traffic public access of dental offices can introduce bacterial, viral, 
and fungal infections into the air. Bio-aerosols from the use of ultrasonic 
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Cover Products and other EDITOR’S CHOICE products throughout
this issue are chosen based on innovation or their perceived 

impact on improving patient care and practice ef� ciency.

ON THE

COVERPRODUCTS3

VisCalor Bulk
Described as the � rst thermoviscous bulk-� ll 
composite, VisCalor Bulk provides clinicians 
with the viscosity of a � owable composite and 
the sculptability of a packable composite in 
a single material. The material is designed to 
be warmed before placement, allowing it to 
� ow into the prep, and then as it cools to body 
temperature, it becomes sculptable. The 
material features an 84% � ll rate by weight, 
and shrinkage of just 1.44%, and it can be 
cured to depths of up to 4 mm. It is suited for 
use as a restorative base, liner, or capping 
layer. The material achieves its high � owability 
through a new Thermoviscous Technology 
based on a new monomer system and a novel 
silane coating on the glass � llers.

Why this material stands out:
Although the material offers physical proper-
ties that make treatment more ef� cient and 
less complex, it also stands out by doing a 
great job of blending in. The material has a low 
water absorption and is available in 4 shades—
Universal, A1, A2, and A3—which help it 
provide optimal esthetics. Additionally, the 
capsules are optimized for warming, and the 
narrow tips allow enhanced access to posterior 
preps for bubble-free application.

VOCO America Inc
888-658-2584
vocoamerica.com
CIRCLE RS #02

Bellus3D Dental Pro
Bellus3D Dental Pro provides a powerful 
and easy-to-use 3D face scanning solution, 
enabling dentists to incorporate 3D facial 
scans into the dental treatment planning 
process. Extraoral images can be captured 
in as little as 10 seconds and then easily 
aligned with digital impressions and 3D 
CBCT images. This allows the application 
to quickly and easily create before and after 
simulations for engaging patient presenta-
tions. Built-in smile design and facebow 
guide planes make for easy placement of 
face scans into virtual articulators within 
3Shape Dental System, exocad, and other 
digital dental planning software platforms. 

The possibilities this software unlocks:
Beyond adding a new dimension to treatment 
planning and case presentation, Dental Pro is 
designed to make case collaboration simple. 
Clinicians can collaborate with colleagues and 
dental labs via the Dental Pro Web applica-
tion. This allows the digital models created in 
the software to be shared with labs for fast, 
accurate digital dental design. The � les can 
be exported into standard CAD � le formats for 
use with a range of design solutions.

Bellus3D Inc
Bellus3D.com 
CIRCLE RS #03

OMNICHROMA FLOW
A single-shade, � owable composite, 
OMNICHROMA FLOW is designed to match 
any of the 16 VITA Classical shades with just 
1 composite. Indicated for class I through 
class V restorations in both the anterior and 
posterior, the material is designed to add ef� -
ciency to treatment while allowing practices to 
reduce and simplify the restorative materials 
inventory. The material offers optimal physical 
properties, low shrinkage, and high wear 
resistance to allow for the creation of esthetic, 
durable direct restorations. Also available is 
OMNICHROMA BLOCKER FLOW which is 
used to assist with shade matching when 
there is not enough tooth structure available, 
such as with large class III or IV restorations or 
when staining needs to be blocked out.

Why this material is notable:
The original OMNICHROMA composite made a 
huge impact when it was launched as it offered 
a previously unknown simplicity to many restor-
ative cases. OMNICHROMA FLOW features 
the same Smart Chromatic Technology that 
provides the shade matching capabilities of the 
original OMNICHROMA material but offers the 
� owable consistency that is ideal for creating 
restorations in certain clinical situations.

Tokuyama Dental America
877-378-3548
omnichroma� ow.com/us
CIRCLE RS #04
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3Shape TRIOS 4 takes care of all 
your intraoral scanning needs so 
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of treatment need 
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for optimal engagement and 
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CHAIRMAN’S LETTER

HOW PHARMACEUTICAL 
INNOVATION IS SAVING THE WORLD
NINE MONTHS. 

In March 2020, the United 
States was in the early stages of 
the coronavirus disease 2019 
(COVID-19) pandemic. We shut 
down the entire country and econ-
omy—including nonemergency 
care at most dental practices—to 
slow the spread of the virus. Think 
back to March and how much 
uncertainty we were living under.

Nine months later, the FDA 
approved 2 COVID-19 vaccines 
under emergency authorization. 
Before New Year’s Day, millions 
of Americans were vaccinated. 

Nine months. Take a moment 
to let that sink in.

The narrative about the 
COVID-19 pandemic has been 
almost entirely negative. The US 
response to the pandemic has 
been described in the media as 
blundering from one mistake to 
the next. This narrative is false. 

It has been an incredibly diffi-
cult time for most dental practices 
as they faced the health risks from 
the coronavirus, as well as the 
financial impacts of rising costs, 
declining patient volumes, and 
plenty of unanswered questions. 
But when you look at what the 
pharmaceutical industry has 
accomplished, it’s clear there is 
another way to tell the story of 
the past 9 months. It is a story of 
heroism, innovation, and precise 
science, performed under unbe-
lievable pressure. 

Let’s not mince words: The US 
and the world must appreciate 
the role of the pharmaceutical 
industry—the investigators, 
physicians and business lead-
ers—who are rescuing the world 
from COVID-19. It’s the medical 
breakthrough of our lifetime. 

Let’s review some facts:
 } Since the discovery of COVID-
19, here is what scientists have 
accomplished: They identified 
a novel virus; unlocked and 
sequenced its genetic code; cre-
ated new therapies to save lives; 
and developed multiple safe 
and effective vaccines using 
messenger RNA (mRNA) 
technology. Margaret  Liu, 
MD, a biomedical scientist 
and member of the MJH Life 
Sciences™ COVID Coalition, 
called it a breakthrough for 
mRNA vaccines. 

 } The United States has 2 vac-
cines approved for emergency 
use, 1 from Pfizer/BioNTech 
and another from Moderna, 
and the AstraZeneca/Oxford 
vaccine has been approved for 
emergency use in the UK. In 
addition, there are 64 vaccines 
undergoing clinical trial at 
the moment. Throughout the 
world, the pharmaceutical 
industry answered the call and 
invested heavily in this effort. 

 } This was the fastest vaccine 
development program in his-
tory, and it’s not even close. 
David Pride, MD, PhD, a 
microbiologist at the University 
of California, San Diego, esti-
mates vaccines typically take 10 
to 15 years to develop. Until the 
COVID-19 pandemic, the fast-
est development timeline was 4 
years, for the mumps vaccine.

 } Many government systems 
moved quickly to lessen the 
burden of regulations and pro-
vide funding. Perhaps it should 
be a lesson to all of us that 
regulation and innovation can 
be calibrated more effectively 
during “normal” times as the 

industry races to develop new 
therapies for other epidemics.

The next step of the process—
distribution of the vaccine—will 
be as challenging. But again, the 
pharmaceutical industry is rising 
to the occasion and working in 
overdrive to produce hundreds of 
millions of vaccine doses. 

Less than a month after 
approval of the Pfizer vaccine, 
more than 16.5 million doses 
have been distributed throughout 
the country, and just over 14.2 
million individuals have received 
their first dose, according to 
CDC data as of January 21.

Although 16.5 million doses are 
impressive, some expected 20 mil-
lion doses. But that is moving the 
goal line, as 6 months ago many 
observers didn’t think a vaccine 
would be available until 2021. 

Nancy Messonnier, MD, a phy-
sician with the National Center for 
Immunization and Respiratory 
Diseases at the CDC, expects a 
rapid increase in administered vac-
cines at the start of the year.  

Every day, more people will 
be vaccinated. After health care 
workers and our most vulnerable 
citizens, other frontline workers 
will be next. Teachers will be vac-
cinated so our children can return 
to school. And soon, all Americans 
will be able to receive the vaccine.

Remember, we accomplished 
this in 9 months, with the help, 
dedication, and expertise of our 
pharmaceutical industry heroes. 
Just imagine instead where we 
will be 9 months from now. 

[ Mike Hennessy Sr ]
Mike Hennessy Sr is chairman and  
founder of Dental Product Report®’s 
parent company, MJH Life Sciences™.
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[ DESENSITIZING GEL ]

Zen CP+ 
Zen CP+ is designed to relieve tooth sensitivity by delivering minerals to the 
tooth surface and dentinal tubules. Using CAPOSAL® microsphere technol-
ogy, which reacts with saliva, the gel distributes small particles consisting of 
calcium phosphate that penetrates the dentin tubules to release calcium and 
phosphate ions for rapid mineralization. The minerals are formed deep in the 
dentin tubules and are said to be unaffected by acid or wear. Zen CP+ does 
not contain milk-derived proteins, making it safe for patients with allergies. 

DenMat Holdings, LLC
800-433-6628  |  denmat.com
CIRCLE RS #11

[ AEROSOL SUCTION UNIT ]

OCTOdent Extraoral Aerosol Scavenger
The OCTOdent is an extraoral aerosol device designed to remove and � lter 
bacteria, viruses, toxic vapors, and contaminants from the immediate area 
to protect dentists, hygienists, and assistants. OCTOdent is a stand-alone, 
hands-free mobile device that features a � exible source suction duct to cap-
ture and � lter out dangerous aerosols during aerosol-generating procedures. 
The unit is available in 3 models—ST, HP, and XT. All 3 models feature a 
360-degree arm with 36 inches of reach and a brushless motor for quiet 
operation. The ST and HP models use 4-stage UltraHEPA H13 � ltration, and 
the XT uses 6-stage UltraHEPA H13 � ltration. 

OCTOdent
870-224-0966  |  octodent.com
CIRCLE RS #12

[ X-RAY SENSOR ]

Clio Prime
Featuring EveryShot X-Ray Capture technology, the Clio Prime offers superior 
image quality. The sensor captures 16,384 shades of gray in each image, and 
the EveryShot X-Ray Capture ensures each one of those shades is used to pro-
vide contrast across a wide range of exposure levels. This is designed to reduce 
the need for retakes and provides dentists with con� dence in their diagnoses. 
The Clio Prime also features a new ComfyCorner design for an anatomically 
aligned design, allowing for easy positioning for clinicians during a full mouth 
x-ray. The sensor’s clipped corner shape is designed to improve positioning in 
both the anterior and posterior and is said to improve patient comfort. 

SOTA Imaging
888-266-7682  |  sotaimaging.com
CIRCLE RS #10

[ PATIENT MANAGEMENT PLATFORM ]

Curve GRO
A next-generation patient engagement platform, Curve GRO is designed 
to provide a solution to patient communication and records within a single 
database. Not only does this provide a more convenient work� ow, but it is 
also said to reduce costs and improve the patient experience. It automatically 
manages patient reminder campaigns and updates the schedule once a 
patient con� rms their appointment. When used with a rules-based campaign, 
its Smart Action List function automates customizable campaigns. Curve GRO 
also offers 2-way conversational texting for patients who need to either change 
an appointment or ask questions.

Curve Dental
866-351-0749  |  curvedental.com 
CIRCLE RS #09
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Curve GRO’s Smart Action 
List allows staff to prioritize 
patient outreach efforts 
and create a rules-based 
campaign. 
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[ PATIENT MANAGEMENT TECHNOLOGY ]

AireO2™

The AireO2 is new patient management software that helps health care 
professionals effectively diagnose obstructive sleep apnea and its related 
conditions and treat and monitor affected patients. Designed in collaboration 
with Lyon Dental, AireO2 includes enhanced billing services and practice 
management systems. The software is designed to make it signi� cantly easier 
for sleep disorder health care providers to manage their growing caseloads 
and increase the number of patients they can treat.

Vivos Therapeutics, Inc
866-908-4867  |  vivoslife.com
CIRCLE RS #15

[ ELECTRIC TOOTHBRUSH ]

Sonicare 9900 Prestige
Said to be the most advanced Sonicare electric brush, the 9900 Prestige features 
SenseIQ technology. By sensing a user’s brushing style and adapting as they 
brush, the Prestige can deliver a personalized cleaning experience. Its sensors 
detect applied pressure, cleaning motions, and achieved coverage. The all-in-1 
brush head is designed to remove plaque and stains, and provide gum care. The 
angled bristles reportedly help remove 20 times more plaque while providing � ex to 
compensate for extra pressure. The Prestige integrates seamlessly with the Philips 
Sonicare app, which offers usage and frequency reports.

Philips Sonicare
800-682-7664  |  philips.com 
CIRCLE RS #16

[ CARIES DETECTOR ]

P31 Caries Detector 
The Polaroid P31 is a 3-in-1 caries detection device that includes an intraoral 
camera and a transilluminator all in 1 unit. With the press of a button, users 
can easily switch among all 3 functions. The P31 can capture white light 
(natural color) images, � uorescence images, and transillumination images 
at the same time and display them side by side for easy comparison. Its Dual 
Fluorescence modes allow users to view healthy teeth in a green or natural 
color, while carious bio� lm glows red. The P31’s Liquid Lens optics with auto-
focus enable the device to go from macro close-up out to in� nity. 

Polaroid HealthCare
844-789-5050  |  polaroidhealth.com
CIRCLE RS #13

[ CROWN REMOVER ]

Easy Remover® System
Designed to alleviate discomfort for patients during crown and bridge removal, 
the Easy Remover System can help control the intensity and frequency of 
microstrokes to enhance results and reduce patient stress. Its non-reloading 
mechanism maintains continuous contact with the porcelain and reportedly 
� ts onto all brands of electric air motors. The system makes up to 20 micro-
strokes per second and features 5 intensity settings for improved control. Each 
kit comes with a wide range of inserts to suit all prosthesis con� gurations, 
including 1 handle, 4 tips, 3 wire tips, and a set of 3 additional wires.

Vakker Dental
909-560-2217  |  vakkerdental.com
CIRCLE RS #14

With a high de� nition of 1920 X 
1080 pixels, and a lightweight 
2.2-oz metal body, the P31 is 
small, durable, and comfortable 
to use. 

NEW DENTAL  PRODUCTS
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D
entists are no strangers to aero-
sols and air contamination. In 
fact, based on the dental pro-

fessional’s high levels of exposure to 
airborne disease pathogens and con-
taminants, the US Department of 
Labor’s Occupational Information 
Network database named dentists, 
dental hygienists, assistants, and 
dental lab techs as 4 of the 5 most 
damaging jobs to one’s health.1 

The damage largely comes in the 
form of disease transmission via 
aerosols, a concern that has been 
elevated in light of the coronavirus 
disease 2019 (COVID-19) pan-
demic. Since the late 1960s, aerosols 

(< 50 µ) and splatter (> 50 µ) have 
been recognized as having the great-
est potential to transmit infections.2 
This means that controlling these 
aerosols and splatter is paramount 
to ensuring the health and safety of 
both the dental team and patients.

“COVID-19 elevated the topic of 
aerosol management and has forever 
changed how dental health care pro-
viders will practice,” says Michele 
Lash, BA, RDH, a clinical educator 
for Dentsply Sirona Preventive. 
“Dismissing the importance of aero-
sol reduction is no longer an option. 
We need to find a balance between 
providing the evidence-based thera-

pies we know are beneficial for our 
patients to receive while integrating 
a multilayered strategy to address 
aerosol containment.”

Two major contributors in 
controlling aerosols in the dental 
practice are air filtration and 
ventilation. The American Society 
of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) 
has reported that ventilation, filtra-
tion, and air-disinfection and -dis-
tribution technologies are capable 
of limiting environmental airborne 
pathogen transmission.3

“Aerosol-generating procedures 
are a constant risk when it comes 

to the spread of viral and bacterial 
pathogens in dental practices,” says 
Gary Severance, DDS, executive 
leader of professional services at 
Henry Schein Dental. “Pathogens 
from patients can remain in the air 
for hours after treatment, putting 
other patients and dental team mem-
bers at risk of contracting illnesses.”

This makes air filtration and 
purification invaluable in control-
ling aerosols in the dental setting. 
Although dentistry has always been 
one of the health care professions 
whose practitioners are most aware 
of the importance of personal 
protective equipment (PPE), ster-
ilization, and surface disinfection, 
the understanding and implementa-
tion of air filtration techniques are 
becoming more critical. 

“Obviously, the current pandemic 
has brought to light that the next 
level of infection control required is 
source control, ventilation, and air 
purification,” Dr Severance says. 
“The dental profession requires as 
its very nature to work with patients 
unmasked and in close proximity to 
various team members while using 
aerosol-generating procedures.”

Three Important Steps
Source control of pathogens is the 
first, and perhaps the most effective, 
step to controlling air pollutants 
in the dental practice. Contamina-
tion risk can be mitigated through 
the use of high-volume evacuators, 
rubber dams, procedural rinses, 
and by limiting aerosol-generating 
procedures (AGPs). 

Despite the efficacy of these 
source-control methods, however, 
ventilation and air purification steps 
are also critical to implement in the 
dental practice.

“You need to treat the air like you 
would a surface,” says Linda Lee, 
DrPH, MBA, chief medical affairs 
and science officer for UV Angel. 
“You’re washing hands and sur-
faces, but what are you doing for the 
air? I say to people, that’s the same 
air handler you had before the pan-
demic; you’ve updated your other 
protocols. Why haven’t you updated 
that? It’s about bringing awareness 
of what you need to do to the air.”

Dr Severance recommends 
that practice owners consult 
with their heating, ventilation, 

Office air filtration technology and science updates. 

[ by Laura Dorr ]

Clearing the Air and 
Keeping It Clear 

PHOTOAMIRI1 / STOCK.ADOBE.COM
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and air conditioning (HVAC) 
technician to increase filtering 
and performance in their current 
HVAC system and discuss options 
to increase airflow in mechanical 
ventilation systems. According to 
the Centers for Disease Control 
and Prevention (CDC), perform-
ing up-to-date maintenance and 
optimizing air-handling systems 
to ensure appropriate directional-
ity and installation, filtration, 
and exchange rates can reduce 
the distribution of contaminants 
throughout the practice—thus bet-
ter protecting patients and staff.4 

Adding an air purification system 
such as an air filter, ionizer, or elec-
tronic particle cleaner can supple-
ment the benefits of good source 
control and ventilation efforts. 
In areas where permanent air-
handling systems aren’t an option, 
the CDC recommends adding a 
portable high-efficiency particulate 
air (HEPA) filtration system or 
other portable solution to augment 
the air quality.4 

“Bundling or layering is best, 
since there isn’t just 1 solution for all 
situations,” Dr Severance explains. 
“You need source control, increased 
ventilation, and effective local air 
purification. In order to reduce risk 
to other patients and team mem-
bers, air filtration or purification 
devices are very important safety 
systems to implement.”

Lash agrees.

“Many dental offices have adopted 
a multilayered plan of protective 
measures including air filtration 
systems, HVEs [high-volume evacu-
ators], enhanced PPE, screen pro-
cedures, and preprocedural mouth 
rinses,” Lash says. “Each layer 
assists in minimizing risks and there-
fore increasing the confidence of 
both the dental teams and patients.”

Air Filters Defined
There are numerous types of air 
filtration and treatment systems 
available on the market. Most 
air purifiers (as well as extraoral 
suction devices) employ a combina-
tion of filters to effectively remove 
pathogens from the air. These 
include HEPA, minimum-efficiency 
reporting value (MERV), and car-
bon filters, and UV light.

HEPA filters are made of tightly 
woven minuscule glass fibers, 
designed to catch extremely tiny 
particles. They can remove up to 
99.97% of dust, pollen, bacteria, 
and other airborne particles with a 
penetrating particle size of 0.3 µm. 
HEPA filters are also often used in 
chairside aerosol reduction products. 
However, filtration systems with 
HEPA filters tend to be louder, as it 
takes increased air speed to force air 

through the dense filter, so placement 
and location should be considered so 
that the decibel level isn’t negatively 
affecting patients or staff.

MERV is a rating system created by 
the ASHRAE, used to measure an 
HVAC filter’s ability to capture par-
ticles based on size. Classifications 
are broken down into 3 categories 
(0.3-1.0 µm, 1.0-3.0 µm, and 3.0-
10.0 µm) and rated on a scale of 1 to 
20. The higher the MERV score, the 
more effective the filter is at trap-
ping particles. For example, filters 
with a MERV rating of 17 or above 
can trap the smallest sizes (0.03-1.0 
µm) with 99.97% efficiency. MERV 
filters are often employed in con-
junction with UV light treatment.

Carbon filters are particularly 
absorbent, and form a strong chemi-
cal bond with liquid, gaseous, and 
organic contaminants. According 
to studies, air purifiers employing 
activated carbon filters can more 
efficiently reduce airborne ozone 
than those without.4

UV germicidal irradiation 
(UVGI) uses UV light at a wave-
length of 254 nm to disrupt nucleic 
acids in a microorganism’s DNA, 
inactivating the DNA and prevent-
ing it from replicating. The CDC’s 
2007 Guideline for Isolation Pre-

cautions: Preventing Transmission 
of Infectious Agents in Healthcare 
Settings names UVGI as an effective 
supplemental air-cleaning method 
for reducing the transmission of 
airborne viral and bacterial infec-
tions.5 UVGI wavelengths can cause 
eye and skin irritation, so these 
lights require shielding when used 
in occupied rooms.

There are 2 primary types of 
UVGI systems: duct irradiation and 
upper-room air irradiation. Duct 
irradiation systems place UV lights 
inside the ducts that cycle outgoing 
air, disinfecting the air before it is 
recirculated. Upper-room air irra-
diation systems cycle air through a 
central chamber where pathogens 
are filtered and treated with UV 
light. They are mounted on the wall 
or ceiling, and can be used safely in 
occupied spaces.

“The fact that UVGI systems 
like the ones from UV Angel can be 
used in spaces that are occupied by 
people makes them unique,” Dr Lee 
notes. “As the pathogens are being 
generated, the air can be treated. 
It’s constantly running, 24/7. This 
cuts down on downtime between 
patients in the operatory, since the 
air is receiving continuous treat-
ment, instead of episodic.”

     The fact that 
UVGI systems like 
the ones from UV 
Angel can be used 
in spaces that are 
occupied by people 
makes them unique. 
As the pathogens 
are being gener-
ated, the air can be 
treated.” –  LINDA LEE, 

DRPH, MBA
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  The Radic8 Viruskiller from Henry Schein combines an array of filtration techniques to make it more effective.
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One example of an upper-air 
system, the ceiling-mounted UV 
Angel Clean Air™, assumes the same 
footprint as a standard ceiling panel 
or light fixture. The system pulls 
air through its chamber every 0.7 
seconds and treats the pathogens 
within with a patented UV-C light 
technology. Rather than using a 
dense HEPA filter, the Clean Air 
uses a MERV 6 filter that allows a 
lot of air to travel through the unit. 
The system purposefully uses this 
less dense filter and low cubic feet 
per minute (CFM) to allow patho-
gens significant exposure to the 
UV-C light to be sufficiently treated.

“A big benefit is that no one has to 
remember to turn it on or off, or move 
it [from] room to room,” Dr Lee says. 
“No one is going to trip over them 
since they are out of the way. Plus, it 
runs quietly in the background. The 
UV Angel runs at basically 50 CFM, 
because it’s very gently pulling things 
in the air that we’re most concerned 
about, which are…the pathogens, 
bacteria, and fungi.”

Although the Clean Air has not 
been tested against severe acute 
respiratory syndrome coronavirus 
2 (SARS-CoV-2), it has proved 
effective against other coronavi-

ruses and SARS-CoV-1, which 
share a similar genome. In prior 
laboratory studies, the system 
accomplished up to a 99.99% 
removal of pathogens.6 However, 
Dr Lee explains, those studies work 
with a set number of pathogens in 
a controlled environment—unlike 
in a dental office, where pathogens 
are constantly being generated 
and replaced in the air by aerosols 
produced from people talking or by 
dental procedures. 

“If you think about active envi-
ronments, you could never get 
100% of pathogens out of the air, 
because they are constantly being 
produced,” Dr Lee says. “It’s like 
whack-a-mole; as soon as you 
clean the air, another pathogen 
has been generated. However, we 
get anywhere between a 60% and 
80% reduction, which is pretty 
significant when you think about 
reducing the amount of pathogens 
in the environment.”

Combining for Success
To be truly effective in eliminating 
pathogens, air filtration systems 
need to be able to stop small par-
ticles. Because each filter brings 
its own benefits (but is not wholly 

effective by itself), many air filtra-
tion systems, such as the Cascade 
System and Jade Air Purification 
System (Surgically Clean Air), 
Radic8 Viruskiller™ (Henry Schein), 
and iAdaptAIr (Air Oasis), are 
combining an array of filtration 
techniques to make them more 
effective. For example, the Cascade 
and Radic8 Viruskiller attacks 
pathogens from all angles by com-
bining different levels of filtration 
with UV-C light.*

“Many air purification systems 
simply use various filters to ‘filter 
out’ larger particles like dust, 
pollen, smoke, and some volatile 
organic particles, but then stop 
there,” Dr Severance remarks. “The 
Radic8 uses prefilters, HEPA filters, 
and activated carbon filters as its 
first line of defense. It then processes 
the air further through a reactor 
chamber to actively filter bioaero-
sols and pathogens.”

The first step of the process 
(when the air passes through the 
series of filters) traps large and 
ultrafine particles and pathogens. 
Air then moves into the reactor 
chamber, which consists of spe-
cialized hexagonal tubes coated 
in titanium dioxide. Within the 

chamber, organic and biological 
contaminants are exposed to UV-C 
lamps. This UV-C light reacts with 
the photocatalytic surface, and pro-
duces germicidal hydroxyl radicals. 
These powerful oxidants deactivate 
viruses, mold, bacteria, and fungi. 
The purified air is then delivered 
back into the room. 

“The main feature to consider 
when choosing indoor air safety 
technology is single air pass kill rate 
rather than a system that recircu-
lates the air without high-efficiency 
purification,” Dr Severance says. 
“Viruskiller technology has been 
tested against a large number of 
virus and bacteria strains and 
stimulants. More than just filtering 
out, [it has shown] in a single pass 
99.9999% efficacy.”

Key Positioning
Many air filtration systems offer 
portable options that can be placed 
in operatories or waiting rooms to 
supplement air filtration. However, 
it’s important to note that they do 
not satisfy fresh air requirements, 
according to the CDC. The effec-
tiveness of portable units is also 
closely dependent on the placement 
of the units, the location of exhaust 
and vents, and the configuration 
and occupancy level of the room.7 

To ensure that air purifiers are 
performing optimally, several steps 
need to be followed:

 } Identify the location and direc-
tional flow (supply or return) of 
HVAC vents.

 } Determine the total volume 
of the room and identify the 
proper number of air changes 
per hour (ACH) for the space. 
ACH is determined based on 
the dimensions of the room and 
the device’s CFM. The CFM 
is the volume of air the system 
can move. (The CDC provides 
a handy chart to help calculate 
these numbers.4)

 } Check your HEPA filter’s 
CFM rating and determine 
the airflow direction in the 
room. Make sure the system is 
positioned so that it has access 
to the air in the room (ie, avoid 
tight corners or areas without 
much airflow). 

In addition to these consider-
ations, it’s important to remember 
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  The ceiling-mounted UV Angel Clean Air assumes the same footprint as a standard ceiling panel or light fixture.
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that freestanding units are often 
bulky and can get in the way in 
operatories with limited space.

Filtering Forward
The bottom line is that air filtration 
is no longer something that can be 
ignored. Air pollution caused by aero-
sols is a growing health hazard that 
air filtration systems can help negate.

“This year, everyone has been 
made more aware how fragile we 
are in relation to airborne patho-
gens,” Dr Lee says. “Whether 
you are a dentist or a patient or a 
consumer, we’ve all been reminded 
how bad things can happen 
through airborne transmission. 
If we want to keep our staff and 
patients safe, we need to tackle air 
filtration effectively.”

In choosing the best air filtration 
or purification system for a practice, 
it’s crucial to select a system that can 
effectively, and efficiently, remove 
all types of pollutants, including 

bacteria, dust, and mold. Especially 
critical when dealing with the 
heightened risks from COVID-19, 
the system should also employ UV-C 
light to kill germs and viruses.

“I would caution any dental 
health care practitioner not to panic 
purchase,” Lash says. “Rather, 
take time to do homework and 
investigate beyond the features to 
determine if research supports its 
effectiveness and if the device meets 
the needs of the dental team.”

In the end, everyone agrees: the 
need for increased air filtration in 
the dental practice isn’t going away. 
Investing in a high-quality air filtra-
tion or purification system, in con-
junction with following good PPE 
protocols and using intraoral aero-
sol reduction techniques, can assist 
in keeping everyone safe throughout 
the pandemic and beyond. 

“I think we’re going to see a con-
tinuing focus on air filtration,” Dr 
Lee notes. “Because, quite frankly, 

this isn’t going to be our last pan-
demic. Many people who never gave 
a second thought to free-circulating 
viruses are now saying they want 
to get people—staff and patients—
feeling safe. People don’t want to be 
caught off guard again, and we need 
to prepare our environments ahead 
of time for the long term.” 
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I
f there were a defining word for the 
dental industry over the past year, 
it would be aerosols. As masks are 

donned and surfaces are compulsively 
disinfected in the face of the coro-
navirus disease 2019 (COVID-19) 
pandemic, aerosols have been front 
and center. 

“I think that at the moment the 
COVID-19 pandemic has increased 
everybody’s awareness of aerosols,” 
says V. Kim Kutsch, DMD, a private 
practitioner and CEO of Dental Safety 
First. “Suddenly, we’re looking at 
aerosols because there’s pretty good 
evidence that COVID-19 is transmit-
ted that way. So that puts us at obvious 

risk in the profession since we deal 
with so many of them on a daily basis. 
We need to reexamine our attitude 
toward the aerosol and what we can 
do to protect ourselves and be able to 
practice safely.” 

Mounting evidence has proved that 
the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) virus is 
indeed airborne and carried through 
aerosols. In October, the Centers 
for Disease Control and Prevention 
(CDC) launched How COVID-19 
Spreads, which outlines how a person 
with COVID-19 can infect others who 
are over 6 feet away, or even after the 
infected person has left the area. 

The CDC found that cases of air-
borne transmission largely occurred in 
“poorly ventilated and enclosed spaces 
that involved activities that caused 
heavier breathing” or other activi-
ties that resulted in more airborne 
virus-carrying particles.1 In regard to 
health care settings specifically, the 
agency noted that aerosol-generating 
procedures required extra engineering 
controls to prevent occupational trans-
mission of contagious pathogens.2

This puts dentists performing 
lengthy procedures with high-powered 
instruments in small, poorly ventilated 
operatories—essentially a typical day 
in the dental practice—at great risk. 

“You can’t avoid these aerosols in 
dentistry’s aerosol-generating pro-
cedures [AGPs],” says Martin Koch, 
PhD, head of the technical academy 
at Air Techniques and Dürr Dental. 
“You produce these whenever you 
use a drill, turbine, handpiece, etc. 
To reduce the risk [involves] a com-
bination of mitigation methods. You 
can’t avoid it, but you can mitigate 
the procedures.”

Mitigating the Risks
Since the AIDS epidemic in the 1980s, 
dentists have relied on standard 
infection-control procedures including 
wearing personal protective equip-
ment (PPE) such as gloves and gowns, 
practicing good hand hygiene, and 
implementing sharps safety proto-
cols to protect themselves and their 
patients. In addition, since the arrival 
of SARS-CoV-2, they have added 
transmission-based precautions to 
address airborne aerosols. 

“Nobody wore gloves before the 
AIDS epidemic,” says David Roholt, 
DDS, the inventor of AeroSol Away. 
“It changed dentistry forever and 
standardized PPE across the entire 
field. Going forward, I think OSHA 
[Occupational Safety and Health 
Administration] will mandate 
transmission-based precautions 
like aerosol-reduction devices; it’s 
going to be standard of care for staff 
safety, and patients are going to look 
for it too.”Updates on the technology and the science behind 

reducing aerosol risks in a dental practice.

[ by Laura Dorr ]

Approaches to 
Aerosol Reduction

 The DAX 
captures pol-
lutants through 
its high–air 
speed nozzle 
and filters 
them through 
a HEPA Filter.
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So, what are the best ways to imple-
ment transmission-based precautions 
to mitigate the increased risks cre-
ated by SARS-CoV-2? A multitiered 
strategy is the best approach. The 
CDC and National Institute for Occu-
pational Safety and Health (NIOSH) 
released the Hierarchy of Controls, 
a chart in the shape of an inverted 
pyramid that ranks the level of hazard 
controls from least to most effective, 
with the most effective at the top.3

At the bottom of the chart and 
therefore considered least effective 
is PPE. Although PPE is undeniably 
important, it offers the lowest level 
of protection, according to the CDC 
and NIOSH. 

“Since the onset of COVID-19, 
dental teams have worn enhanced PPE 
mainly consisting of N-95 respirators, 
disposable gowns, face shields, and 
head coverings,” explains Michele 
Lash, BS, RDH, a clinical instructor 
for Dentsply Sirona. “While PPE is a 
valuable piece in protecting the clini-
cian from hazards, it is most beneficial 
when the levels above, administrative 
and engineering controls, are incorpo-
rated into procedures.”

The goal of engineering controls 
is to isolate people from the hazard. 
This means managing aerosols to 
limit the dental professional’s risk of 
exposure. In the dental practice, this 
could mean the use of a rubber dam 
or high-volume evacuator (HVE). 
The combined use of intraoral tools, 
HVEs, and extraoral aerosol-reduc-
tion techniques can greatly mitigate 
aerosol transmission. 

“HVE carries a higher ‘ranking’ 
than PPE, is crucial to the manage-
ment of aerosols, and should be a focus 
of a layered approach,” Lash says.

Intraoral Evacuation
As the first step of engineering 
controls, intraoral evacuation is an 
opportunity to remove aerosols before 
they spread through the air. Using an 
HVE allows practitioners to capture 
particles at the source, immediately 
isolating the hazard. Study results have 
shown that using an HVE can actually 
remove 90% to 98% of aerosols aris-
ing from the operatory site.4

“The best mitigation strategy is 
intraoral evacuation,” Dr Koch notes. 
“Intraoral evacuation with a high flow 
rate and a sufficient vacuum is the gold 
standard in mitigation because you 
remove the aerosol at the source—
again, you can’t avoid it, but you can 
remove it at the source—and if you 
can remove it then it is a noncontami-
nation strategy,” he says. 

When evaluating vacuum sys-
tems, Dr Koch recommends the use 
of oil-free technology. Although 
most dental air compressors are 
now oil-free, many vacuums still 
use outdated technology that can 
push oil vapor into the compressor 
air intake, sending it directly into 
the patient’s mouth and potentially 
damaging expensive handpieces. 
One oil-free option is the Mojave, 
a dry-vacuum system from Air 
Techniques. Mojave produces high-
suction power, key to managing 
aerosols in the practice. 

“For vacuums, make sure the tech-
nology is robust and produces not only 
high negative pressure but also high 
flow rates,” Dr Koch recommends. 
“Often, vacuum technologies are only 
able to provide high value of one or the 
other. The Mojave has high flow rates 
that, along with proper HVE tech-
niques, capture more aerosols when 
performing dental procedures, thereby 
reducing the amount of aerosols that 
can escape the oral cavity.”

Koch is right to be concerned 
about flow rates. A high flow rate and 
sufficient suction are critical to the 
efficacy of intraoral evacuation. If a 
low-volume standard saliva ejector is 
used or HVE doesn’t have sufficient 
suction, it won’t be effective. Results 
of studies conducted prior to the 
emergence of SARS-CoV-2 found 
that using an HVE with a bore open-
ing of 8 mm or larger during AGPs 
resulted in a 90% reduction com-
pared with low-volume counterpart.5  

“Before COVID-19, most dental 
hygienists used low-volume suction 
options such as a standard saliva ejec-
tor when performing an AGP,” Lash 
says. “Many clinicians have not used 
HVEs routinely since dental school, so 
there’s been a learning curve in adopt-
ing aerosol-reduction devices.”

According to Lash, many clinicians 
may be struggling to adjust to HVE 
protocols, including the manage-
ment or weight of the hose, proper 
placement, or establishing a grip with 
their nondominant hand. As proper 
protocol is critical to HVE success in 
reducing aerosols, newly reintroduced 
HVE users should look for products 
featuring lighter-weight hoses, a mir-
ror, or ergonomic angles.

For practitioners who are particu-
larly concerned about ergonomics, 
there are now alternatives to the tradi-
tional HVE. Tools such as the finger-
mounted ErgoFinger are available 
and help reduce unnecessary twisting 
of the wrist or bending of the neck. 
Because the HVE tip is attached to the 
clinician’s finger, it allows suction to 
easily be placed right at the point of 
aerosol origination. The nozzle bore 
size of 11 mm reduces the amount of 
aerosol arising from the operatory 
site and simplifies 2-handed dentistry, 
eliminating added craning or reaching. 

“The main reason we developed this 
product was that we clearly needed 
something ergonomically better than 

the normal solutions,” says Becki 
Cole, RDH, CEO of ErgoFinger USA. 
“The tip moves 360 degrees, so you 
can easily change the position and 
keep really close aerosol control. It also 
has a lightweight hose, so there’s little 
to no drag.”

Extraoral Aerosol Reduction
Although HVE and intraoral aerosol 
reduction are critical, some aerosols 
will inevitably escape the area imme-
diately around the patient’s mouth. A 
second line of defense is needed. 

“Current protocols like PPE, HVE, 
and increased ventilation just aren’t 
enough,” Dr Kutsch says. “We need 
to add another layer of protection in 
conjunction with these.”

This can come in the form of a 
high-efficiency particulate air (HEPA) 
vacuum positioned in front of or next 
to the patient to catch any expelled 
aerosols missed by the HVE. Chair-
side extraoral vacuum HEPA filters 
suck in air and push it through a dense 
HEPA filter, removing aerosolized 
particles such as viruses, bacteria, 
dust, and other pollutants. Testing on 
the efficacy of HEPA filters against 
SARS-CoV-2 is still under some 
debate, but results from a NASA study 
showed that HEPA filters are most 
efficient at capturing ultrafine particles 
as small as 0.01 μm.6 As the SARS-
CoV-2 virus is approximately 0.0125 
μm, it falls within the particle range of 
HEPA filters. 

This technology has been integrated 
into devices such as the Dental Aerosol 
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 The ErgoFinger HVE attaches to a clinician’s finger, 
which allows suction to be placed right at the point of 
aerosol origination.

 The Mojave V5 vacuum system from 
Air Techniques has a high flow rate that 
supports up to 5 simultaneous users.
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Extractor (DAX) from Dental Safety 
First. A chairside unit, the vacuum 
is positioned in front of the patient’s 
face. High air speed through the 
nozzle helps catch pollutants, before 
being slowed through the HEPA filter 
for a maximum filtration of particles 
from 100.0 to 0.01 μm. These speeds 
are critical, as the vacuum must have 
enough velocity at the opening to 
catch the aerosols leaving the patient’s 
mouth at a high speed—potentially, 
Dr Kutsch says, up to 28 to 45 mph. 

“This means your vacuum has 
to be at least 50 mph to catch that 
aerosol,” he explains. “But you want 
to slow the air over the filter to catch 
the virus particles. So you have to 
slow the air down to 0.06 mph over 
the filter, otherwise they are pushed 
through. That’s obviously a chal-
lenge, but DAX is a NASA-based 
optimized system, so it’s very effec-
tive at it.”

One criticism of extraoral vacuums 
is that they are just one more noisy 
thing taking up space in a patient’s 
view, which can make them nervous 
or claustrophobic. During his prac-
tice’s shutdown at the beginning of 
the pandemic in 2020, Dr Roholt 
decided he needed to come up with 
a less obtrusive version of extraoral 
aerosol reduction that could also 
be placed closer to the source for 
increased efficacy.

“The farther from the source you 
are, the more the effectiveness of the 
vacuum decreases with the square 

of the distance,” he explains. “If 
you’re 1 inch away, you need 100 
CFM [cubic feet per minute], but 10 
inches away, you’ll need 1,000 CFM 
in order to have the same effect. By 
positioning a vacuum cone on either 
side of a patient’s face, you can be just 
2 inches away.”

This sparked the invention of 
AeroSol Away, a mounted vacuum 
positioned on either side of the head 
of the dental chair. By having the vac-
uum immediately surrounding the 
patient’s face, it can be on at a lower 
rate, reducing the noise it produces. 
Eventually, Dr Roholt says, he sees all 
dental chairs having AeroSol Away 
or a similar device built in as an extra 
line of defense against the aerosols 
generated during treatment.

“We still use all of the intraoral 
devices that we’ve always used—rub-
ber dams, high-volume suction, 
drives—everything that we did 
before, we are still using it,” he 
explains. “We’ve just added AeroSol 
Away, because it doesn’t interfere 
with us using anything else but helps 
us protect ourselves further. I think 
it’s critical to get options like this in 
an affordable manner so every dentist 
can have one and make it safer for 
their staff and themselves.”

The Future of Aerosols
The combined strategy of intra- and 
extraoral aerosol mitigation seems 
to be the best bet for increasing 
safety in the dental practice. The 

expanding market of HVEs and 
vacuums—and increased demand—
in the past year has been a testament 
to practitioners’ dedication to keep-
ing their team and their patients 
safe. The technology will continue 
to improve, lowering transmission 
rates and upping peace of mind. 
Research and development of aero-
sol-management technologies will 
continue well into the future, Lash 
believes, with companies focusing 
on capturing aerosols at the point of 
contact, ergonomic enhancements, 
and improved ease of use.

“Returning to old habits such as 
using low-volume evacuation out 
of convenience is not an option,” 
Lash says. “Rather, we need to find 
a balance between providing the 
evidence-based therapies we know are 
beneficial for our patients to receive 
while integrating a multilayered strat-
egy to address aerosol containment. 
We should not practice in fear of risks 
but be mindful of the hazard control 
systems that have always been in place 
to minimize our risks.”

Dr Roholt and Dr Kutsch agree 
that aerosol containment and the use 
of aerosol-reducing technology isn’t 
going anywhere anytime soon, even 
when the pandemic dies down.

“I think this is going to be standard 
practice,” Dr Roholt says. “I think 
we just have to [accept that we’ll] 
have to have some type of aerosol-
reduction device in place and utilize it 
all the time.”

Where things stand now, further 
adoption of these technologies must 
continue, and more research into the 
efficacy of various aerosol-reducing 
systems needs to take place. But Dr 
Kutsch thinks the dental industry is 
on the right path. 

“I’m really proud of our profession 
and the steps we’ve taken to up our 
game against aerosol transmission,” 
he says. “You see that there haven’t 
been any outbreaks traced to a dental 
practice in the United States. I think 
it speaks to the fact that we’ve taken 
the extra steps to prevent that and to 
the measures to protect ourselves and 
our patients as much as possible.” 
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P
reprocedural mouth rinses 
(PPMRs) are nothing new. 
Common for many years as a 

standard practice before root canals 
or implant procedures, these anti-
microbial rinses reduce the bacterial 
load in the mouth, reducing the risk 
of contamination from bacteria. 

With the advent of severe acute 
respiratory syndrome coronavirus 
2 (SARS-CoV-2) and the dangers 
that aerosols pose for viral spread, 
practitioners are looking at pre-
procedural rinses with increased 
interest. Although rinses may have 
previously been used to protect the 
patient from infection, now they 

are being looked at as a protective 
measure for dentists, hygienists, and 
assistants. Researchers have deter-
mined that aerosols are the primary 
mode of transmission for SARS-
CoV-2, and it has become increas-
ingly critical to neutralize any viral 
components that could be transmit-
ted through aerosolized saliva.

“The goal is to reduce the amount 
of bacteria or virus the patient is 
expelling into the air,” says  V. Kim 
Kutsch, DMD, a private practitioner 
and CEO of CariFree. “In my prac-
tice, we now use a preprocedural 
rinse for 30 seconds as a standard 
practice on every patient. It used 

to be standard of care for implant 
procedures, but we’re now doing it 
for all procedures.” 

Research on the efficacy of 
PPMRs against coronavirus disease 
2019 (COVID-19) is still in its 
infancy, but the Centers for Disease 
Control and Prevention (CDC) now 
recommends using them before den-
tal procedures, with the objective of 
reducing viral loads. 

“Preprocedural mouth rinses 
with an antimicrobial product are 
recommended,” the CDC states, 
“with the caveat that there is no 
published evidence regarding the 
effectiveness of a preprocedural 

mouth rinse in reducing viral load 
of SARS-CoV-2.”1

“To rinse or not to rinse has 
been a controversial topic for a 
long time,” says Michele Lash, 
BA, RDH, a clinical educator for 
Dentsply Sirona Preventive. “While 
some research has indicated the 
use of a preprocedural mouth rinse 
may reduce the number of micro-
organisms, the scientific evidence 
at this time is inconclusive, simply 
because the clinical research on 
this subject is lacking. Clinicians 
should use their professional judg-
ment when considering the use of 
a PPMR as part of their protective 
layering measures and stay abreast 
of research, as this is an area we are 
sure to read more about.”

Despite the lack of published 
evidence regarding the clinical 
effectiveness of PPMRs against 
SARS-CoV-2, the CDC states 
that those with antimicrobial 
properties may reduce the level 
of oral microorganisms in the 
aerosol splatter generated during 
dental procedures.1 These include 
povidone-iodine (PVP-I), chlorhexi-
dine gluconate, essential oils, and 
cetylpyridinium chloride. However, 
the agency offers no further guid-
ance on which type of PPMR is 
most effective. There is not enough 
research yet on SARS-CoV-2, but 
there is past and ongoing research 
into PPMR efficacy against other 
diseases that have comorbidity fac-
tors with the virus.

The why, what, and how of preprocedural rinses to 
reduce infection risks in the dental practice. 

[ by Laura Dorr ]

Preprocedural 
Rinse Protocols
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     …we now use 
a preprocedural 
rinse for 30 seconds 
as a standard 
practice on every 
patient. It used to 
be standard of care 
for implant proce-
dures, but we’re 
now doing it for all 
procedures.”  
– V. KIM KUTSCH, DMD 
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 Naturally activated by saliva, CloSYS is formulated to kill bad bacteria in 10 seconds 
without the burn many users have come to expect.

“According to CDC, 40% of 
those people who die from COVID-
19 also have an incidence of either 
influenza A or pneumonia,” says 
Jim Ratcliff, chairman and CEO of 
Rowpar Pharmaceuticals. “So, we 
decided we needed to begin investi-
gating things that are comorbidity 
factors for COVID-19.”

Although investigators are per-
forming extensive research on those 
comorbidities and SARS-CoV-2, 
at present the CDC, the American 
Dental Association (ADA), and 
the World Health Organization 
(WHO) do not know what the best 
PPMR is in the fight against the 
pandemic virus. But that doesn’t 
mean rinses shouldn’t be used 
in dental practices. It just means 
practitioners have to wade through 
the options on the market to decide 
which is best for their patients.

Povidone-iodine 
PVP-I rinses contain a water-soluble 
combination of povidone and 
iodine, which are known to elimi-
nate viruses, bacteria, and fungi. 

These ingredients are already com-
monly used in the medical industry 
to disinfect skin during surgery. 
WHO has listed PVP-I PPMRs as 
experimental therapies for SARS-
CoV-2, due to the agent’s oxidizing 
properties. Regardless of the con-
centration, the iodine in the com-
plex oxidizes viral cells that contain 
nucleic and amino acids and dis-
rupts proteins. Additionally, PVP-Is 
were initially recommended for use 
during the Middle East respiratory 
syndrome coronavirus (MERS-
CoV) epidemic, as both MERS-CoV 
and SARS-CoV-2 are particularly 
susceptible to oxidation.2

New research backs up its efficacy. 
In a recent laboratory study, 1% 
PVP-I rinses and 0.45% throat spray 
were found to kill up to 99.99% of 
SARS-CoV-2 virus in 30 seconds. 
However, the trial did not include 
human subjects, so further clinical 
studies are needed.3

Chlorhexidine Gluconate
Although it can’t kill all types of 
bacteria, chlorhexidine has long 

been a go-to for caries prevention, 
in periodontal procedures and root 
canal irrigation, and as an antiseptic 
mouthwash. Now it has been found 
to be effective in the short term 
against SARS-CoV-2.

According to new study findings, 
rinsing with a chlorhexidine PPMR 
reduced the SARS-CoV-2 viral 
load in saliva for around 2 hours.4 
After the 2-hour mark, viral loads 
increased.

Although the results are promis-
ing, the study was limited, as there 
were few participants and a lack of 
control subjects. Chlorhexidine is 
widely effective against bacteria, 
but it has not been extensively 
studied for its efficacy against 
viruses. Still, the study authors 
were encouraged by the results, 
writing, “Chlorhexidine could be 
beneficial in controlling droplet 
transmission.”4

Chlorhexidine remains a popular 
PPMR choice among clinicians. 
However, it has previously been 
found to lower the pH in saliva, 
thereby increasing acidity and, 
potentially, the risk of tooth 
damage.5

Hydrogen Peroxide
An old standby, hydrogen peroxide 
is another PPMR option. Like PVP-
I, hydrogen peroxide is an oxidizing 
agent, and the hydroxyl free radicals 
that hydrogen peroxide produces 
attack cell components such as 
nucleic acids and membrane lipids.6

The ADA recently recommended 
that patients should rinse with 
1.5% hydrogen peroxide before the 
start of procedures. Additionally, 
research performed in April 2020 
reported that a 3% solution was 
effective in patients in the early 
stages of SARS-CoV-2 infection.7

From a patient’s point of view, 
hydrogen peroxide is not always 
the most pleasant of PPMRs, as its 
foaming nature can feel uncomfort-
able in the mouth—an important 
consideration for adherence as it is 
recommended that patients rinse for 
a full 30 seconds.

Sodium Hypochlorite  
Sodium hypochlorite, the main 
ingredient in household bleach, has 
faced some skepticism over its use 
as a PPMR in recent years (recom-
mending bleach as a mouthwash to 
patients makes some practitioners 
uncertain at best), but some prac-
titioners swear by it. A 2010 study 
concluded that hypochlorite mouth 
rinse could reduce bacteria in 
saliva and decrease tongue coating 
accumulation.8

Additionally, in a 2011 evalu-
ation, Jorgen Slots, DDS, DMD, 
PhD, stated that a bleach mixture 
was twice as effective as typical 
mouthwash at killing bacteria. He 
reported that bleach PPMRs had 
the highest success rates for killing 
bacteria, spores, fungi, and, most 
relevantly today, viruses.9

Dr Kutsch also believes sodium 
hypochlorite to be effective. He 
recommends products such as those 
of the CariFree line from Oral 
BioTech, which incorporate sodium 
hypochlorite as one of their antibac-
terial properties.

“COVID-19 hit so quickly, and 
research takes quite a bit of time,” 
Dr Kutsch says. “But looking at 
research that’s been done…earlier 
last year, specifically on COVID-19, 
whether it’s hand hygiene or on sur-
faces, sodium hypochlorite appears 
to be one of the best agents to use to 
inactivate COVID-19. It’s a really 
good antimicrobial agent. And it’s 
one of the ingredients in CariFree, 
so, for a preprocedural rinse, that’s 
my go-to.” 

For practitioners and patients 
who want to go the do-it-yourself 
route, the general recommendation 
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Energy in Ultrasonic Baths
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     Why would [they] 
go back on it? 
Because the evi-
dence is clear that 
rinses can reduce 
the pathogen loads 
in the mouth for 
[about] an hour. 
That’s productive 
whether or not 
COVID-19 is a risk.” 
 – V. KIM KUTSCH, DMD
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for sodium hypochlorite mixtures is 
3/4 tsp sodium hypochlorite to 8 oz 
water. As chlorine is a gas, it loses 
its potency over time, so batches 
must be mixed fresh for each use. 
However, many patients complain 
of a harsh taste with sodium hypo-
chlorite products, which could 
reduce adherence.

Essential Oils
With the surge in popularity of all-
natural products, essential oil PPMR 
options are rapidly expanding. 
Generally made up of a combination 
of components such as menthol, 
eucalyptol, methyl salicylate, and 
thymol in an alcohol base, these oils 
are believed to compromise bacterial 
enzymes and reduce pathogenicity.

Though more research is needed 
on the use of essential oils, the 
researchers of a 1996 study reported 
that essential oil PPMRs provided a 
60% to 65% reduction in salivary 
bacteria for up to 1 hour.10 How-

ever, there is little research to prove 
their efficacy at reducing bacteria or 
viruses in aerosols.

PPMRs in the Time of COVID-19
As practitioners search for the most 
effective ways to protect themselves 
and their staff from SARS-CoV-2, 
they should certainly consider add-
ing a PPMR to their workflow. 

“Preprocedural rinsing has been 
recommended to help reduce trans-
mission of pathogenic microorgan-
isms,” the ADA reports. “At this 
time, there is no evidence for the use 
of any preprocedural rinse against 
SARS-CoV-2. However, biologic 
plausibility suggests hydrogen per-
oxide and PVP-I could be expected 
to be virucidal intraorally, and may 
reduce SARS-CoV-2 viral load in 
dental aerosols.”11

Essentially, what do practitioners 
have to lose? Although more studies 
on SARS-CoV-2 are needed, past 
research has shown that there are 

 CariFree’s CTx4 Treatment Rinse. Photo: Oral BioTech.
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many products that can lower other 
bacterial and viral rates, preventing 
contamination and the transmission 
of disease. 

“There are a lot of products on 
the market that claim antimicrobial 
and antiviral activity that haven’t 
been tested against COVID-19,” 
Ratcliff says. “All these claims 
depend on information we just 
don’t have yet. What we need now 
is more information.”

And more information is on the 
way. Rowpar Pharmaceuticals, 
makers of the CloSYS line of 
products, recently announced that 
according to results of a laboratory 
study, CloSYS Ultra Sensitive Oral 
Rinse reduced SARS-CoV-2 by up 
to 98.4% within 30 seconds—with-
out the use of hydrogen peroxide, 
PVP-I, or alcohol. Instead, CloSYS 

uses a stabilized chlorine dioxide.12

“All CloSYS products contain a 
proprietary formula with Cloras-
tan, the trade name for stabilized 
chlorine dioxide, which is a safe and 
effective oxidant long recognized 
for its antimicrobial, disinfecting, 
and sanitizing properties,” CloSYS 
reports on its website. “The Clo-
SYS formula is naturally activated 
by acids in saliva. Once released, 
Clorastan disrupts and penetrates 
dental biofilm, killing the microbial 
pathogens living within and inhibit-
ing their regrowth.”12

Ratcliff is excited by the lab 
results, but says there is more work 
to be done. 

“All the studies that have been 
done today have been in vitro lab 
studies,” he notes. “So that’s good, 
but what we need now are clinical 

studies—how well do the products 
really work in a person’s mouth as 
opposed to a laboratory study.”

CloSYS is currently a partner in a 
clinical study (Effect of Antiseptic 
Mouthwash/Gargling Solutions 
and Pre-procedural Rinse on SARS-
CoV-2 Load [COVID-19]) that is 
under way at the University of Cali-
fornia, San Francisco. The study 
runs through the fall of 2021.  

“In the past few months, there 
have been additional products that 
have been tested and come forward 
that also show a reduction in viral 
load,” Ratcliff says. “The 2 take-
aways for us have been that certain 
product ingredients do work well on 
the SARS-CoV-2 virus and certain 
ones don’t, and those appear to be 
hydrogen peroxide or chlorhexi-
dine, at least at this point.”

Regardless of which PPMR route 
a practitioner chooses, it’s impor-
tant to implement one in every 
practice, says Dr Kutsch. He doesn’t 
see himself going back to only using 
rinses for certain procedures, and 
will continue implementing PPMRs 
for every appointment.

“I can’t imagine practices will go 
back to not using a preprocedural 
rinse,” Dr Kutsch says. “Why would 
[they] go back on it? Because the evi-
dence is clear that rinses can reduce 
pathogen loads in the mouth for 
[about] an hour. That’s productive 
whether or not COVID-19 is a risk.”
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 OraCare’s Activated Oral Cleanser is described as a great addition to any oral hygiene regimen because of its lack of side effects; no 
staining, no additional calculus or tartar buildup, and no altered taste.
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Information provided by Tokuyama Dental America.

5Ws* OMNICHROMA FLOW

WHAT
• OMNICHROMA FLOW

WH0
• Tokuyama Dental America Inc

877-378-3548  |  omnichromaflow.com/us 
CIRCLE RS #23

WHERE
• All dental practices looking to perform 

restorative care that saves time and 
reduces cost and inventory. 

WHEN
• Indicated for classes I through V 

restorations in anterior and posterior 
teeth. With optimal shade match and 
esthetics, it is also formulated to deliver 
excellent mechanical properties. These 
include flexural and compressive 
strength, high-wear resistance, and low 
linear shrinkage, making OMNICHROMA 
FLOW an ideal choice for great cavity 
adaptation and long-time performance. 
Also available is OMNICHROMA 
BLOCKER FLOW, a supplementary 
material to aid with shade matching in 
cases where not enough tooth structure 
is left or that require masking of stains.

WHY
• By eliminating the need to shade 

match or stock multiple shades of 
composites, it simplifies restorative 
procedures and allows dentists to 
reduce their inventory, saving them 
time and money. Benefits include 
increased efficiency, reduction 
of unused composite waste, and 
simplified composite inventory.

THE 5Ws*

THE HOW

Tokuyama Dental America’s new OMNICHROMA FLOW is described as 
the world’s first single-shade flowable composite. [ compiled by Stan Goff ]

• Following in the footsteps of OMNICHROMA, OMNICHROMA FLOW is a 1-shade flowable composite, 
capable of matching any of the 16 VITA classical tooth shades with a single shade of composite. Using Smart 
Chromatic Technology and uniformly sized supranano spherical fillers, the material is the world’s first 1-shade 
flowable composite to esthetically match every color of tooth from A1 to D4 with a single shade of composite. 
OMNICHROMA FLOW and OMNICHROMA BLOCKER FLOW are available in 3-g/1.8-mL syringes.
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AS CLINICIANS, when considering 
the most important outcomes of any 
dental procedure, patient happiness 
is clearly at the top of the list. We 
all strive to find solutions that will 
result in our patients’ lives being 
improved in some manner, so when 
they head back out into the world, 
they feel better than they did coming 
in. To ensure this, one of the most 
obvious steps to take is to incorpo-
rate procedures and products into 
your practice that lead to highly 
esthetic results.

There are many different factors 
that come into the equation when 
thinking through how to accomplish 
this. Two of the most important ele-
ments to consider are fairly obvious: 
the shape and shade of the teeth. 
The final outcome of a restorative 
procedure should always match 
the existing shape and shade of the 
patient’s teeth. However, as is often 
true, achieving this can occasionally 
be easier said than done.

I’ve found there are certain 
steps to ensure both correct tooth 
shape and shade. One of the easiest 
changes to make is to use a single 
shade of composite when perform-
ing restorative procedures. This not 
only provides the obvious benefit of 
convenience, but also allows clini-
cians to focus on the overall shape of 
the tooth, which is one of the critical 
aspects contributing to the final 
esthetic outcome.

The following case highlights how 
using single-shade composites can 
help stabilize complex cases, while 
also giving patients the beautiful 
results they deserve.

Case Study
The patient presented with results 
from previous orthodontic and 
restorative treatments that had 
left them unhappy (Figure 1). 
They expressed a desire for a more 
esthetic outcome. The first stages 
of treatment in this complex case 
were to perform a diagnostic and 
esthetic assessment to determine the 
best course of action. We decided 
to first have the patient undergo 
crown-lengthening bone surgery. 
Three months after this surgery was 
completed, the patient returned to 
receive the planned restorative treat-
ment (Figure 2).

On the day of treatment, color 
selection was completed with a 
direct mock-up using the but-
ton technique, which involves 
placing round composite button 
samples—in different shades —on 
the middle third of the tooth and 
photographing using a polarizing 
lens (Figure 3). Another approach 
to shade selection is to “try in” 
the composite by simulating the 
thickness, opacity, and color on 
the tooth to be treated. During this 
procedure, it is important that the 
teeth stay hydrated, as desiccated 
teeth appear much whiter than they 
would otherwise (Figure 4).

Isolating using a rubber dam 
is critical to the success of this 
restorative procedure (Figure 5). 
Rubber dam isolation is preferred 
over other isolation techniques 
because it provides access to a dry 
field, which is needed to create the 
cervical contour and emergence 
profile most efficiently. The exist-

ing restoration is then conditioned 
by sandblasting using 29-micron 
aluminum oxide.

Next, the bonding surfaces were 
etched with 3M™ Scotchbond™ 
Universal Etchant (Figure 6). The gel 
was rinsed off with water after 15 
seconds. Then, 3M Scotchbond Uni-
versal Adhesive was applied, rubbed 
for 20 seconds, treated with a gentle 
stream of air for solvent evaporation, 
and light cured for 10 seconds. 

The front wing technique was 
used for creating cervical contour, 
emergence profile, and tooth 
dimensions (Figure 7). A low-stress, 
high-polish universal composite 
was used for the final restoration 
(3M Filtek™ Universal Restorative). 
The matrix was removed and then 
both distal and mesial contours 
were optimized (Figure 8).

Prefinishing the composite is 
extremely helpful before starting 
the construction of the neighbor 
teeth because it allows for a view of 
very small surface defects, which 
are easily corrected at this time 
(Figure 9). In my experience, small 
defects are more easily corrected 
with flowable composite (in this 
case, 3M Filtek Supreme Flowable 
Restorative) whereas bigger defects 
are more easily corrected with 
universal or bulk fill composite 
“pastes” (Figure 10).

A matrix was then used to protect 
the neighboring tooth while placing 
the universal etchant (Figure 11). 
Because the protective matrix has 
not been deformed, it can be reused 
to build interproximal anatomy. 
After completing the cervical and 
proximal contour, the buccal area of 
the tooth was modeled using a very 
wide instrument designed for direct 
veneers (LM-Arte™ Solo Anterior 
from LM-Dental) (Figure 12).

At this point, backfilling of the 
front-wing matrix was complete 
(Figure 13). If the space is very 
narrow, it may be easier to use 
the flowable restorative followed 
immediately by the universal 
restorative (this is also referred to 
as the snowplow technique). The 
restoration of the left canine and 
premolar was performed using the 
same technique as the central inci-
sors, focusing mainly on shape and 
contours (Figure 14).

The rubber dam was then 
removed so polishing and occlusal 
adjustments could be made (Figure 
15). The final gloss was achieved 
using the 2-step 3M Sof-Lex™ 
Diamond Polishing System, which 
helped create the esthetic end result 
(Figure 16). One thing to note is that 
future adjustments are still possible 
when using conservative direct com-
posite techniques.

Conclusion
As is evident in this case, using a 
single composite shade allows clini-
cians to focus more on the anatomi-
cal shape of the tooth. When this 
strategy is implemented, along with 
a finishing and polishing system, 
the end result is a highly esthetic 
restoration. ●

ACHIEVE ESTHETIC 
OUTCOMES BY USING 
SINGLE-SHADE COMPOSITES
Clinicians can obtain esthetic restorations with 3M 
Scotchbond and Filtek Restorative products. [ by Jordi Manauta, DDS ]

 HOW TO

     There are many 
different factors 
to ensure esthetic 
results. Two of the 
most important ele-
ments to consider 
are the shape and 
shade of the teeth.  
However, achieving 
this can occasion-
ally be easier said 
than done.”
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1. Preoperative esthetics are shown. 

2. The situation 3 months after 
crown-lengthening bone surgery.

3. Color selection was completed 
using the “button technique”.

4. This shows the “try in” 
shade matching approach.

5. The area was isolated 
using a rubber dam.

6. Bonding surfaces were etched 
with 3M Scotchbond Universal 
Etchant. 3M Scotchbond 
Universal Adhesive was applied.

7. A low-stress, high-polish 
universal composite was used 
for the final restoration (3M 
Filtek Universal Restorative).

8. After matrix removal, both distal 
and mesial contours were optimized.

continued on page 31
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9. Prefinishing the composite.

10. 3M Filtek Supreme 
Flowable Restorative was used 
to correct small defects.

11. A matrix was used to protect 
the neighboring tooth while placing 
3M Scotchbond Universal Etchant.

12. The buccal area of the 
tooth was modeled using a 
very wide instrument designed 
for direct veneers (LM-Arte 
Solo Anterior, LM-Dental).

13. Backfilling of the front-
wing matrix is now complete.

14. Image of the restoration 
after removal of the matrix 
and before the finishing.

15. Restoration after rubber 
dam removal but before the 
final finishing, polishing, and 
occlusal adjustments are made.  

16. The final result is shown.

AT A GLANCE CONTINUED
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However, AI and Rosey are already 
here, and they’re serving up your 
next meal. AI suggests what restau-
rant to order from in the DoorDash 
app and provides recommendations 
for your weekly Instacart delivery. 

“Arti� cial intelligence is a 
term that is broadly recognized, 
but I don’t think it is universally 
understood,” says Tony McGinnis, 
executive vice president of internet 
marketing at Scorpion. “We are 
seeing AI and machine-learning 
technologies in many aspects of our 
lives, from � tness apps to personal 
� nance tools to chatbots on most 
modern websites, and even the 
content that is served to us on social 
media pro� les. In fact, we are often 
interacting with some form of arti� -
cial intelligence as a consumer when 
we don’t realize it.” 

Apps such as DoorDash and Uber 
Eats that recommend restaurants 
based on users’ past preferences 
are using automated technology to 
create connections based on infor-
mation. These machine-learning 
algorithms become more intelligent 
over time, providing better recom-
mendations as they receive more 
input data. 

Although this may be common-
place enough that it seems unim-
pressive, it takes large amounts of 
data for AI and machine learning to 
be effective.

DENTAL TECHNOLOGY COVER STORY     TECHNOLOGY EVANGELIST    CLOSER LOOK    DEEP DIVE    DENTISTRY TOMORROW
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However, AI and Rosey are already 
here, and they’re serving up your 
next meal. AI suggests what restau-
rant to order from in the DoorDash 
app and provides recommendations 
for your weekly Instacart delivery. 

term that is broadly recognized, 
but I don’t think it is universally 
understood,” says Tony McGinnis, 
executive vice president of internet 
marketing at Scorpion. “We are 
seeing AI and machine-learning 
technologies in many aspects of our 
lives, from � tness apps to personal 
� nance tools to chatbots on most 
modern websites, and even the 
content that is served to us on social 
media pro� les. In fact, we are often 
interacting with some form of arti� -
cial intelligence as a consumer when 

Apps such as DoorDash and Uber 
Eats that recommend restaurants 
based on users’ past preferences 
are using automated technology to 

                                  AALWAYS ON,LWAYS ON,
ALWAYSALWAYS    IMPROVINGMPROVING

WHEN PICTURING ARTIFICIAL INTELLIGENCE 
(AI), SOMETHING FUTURISTIC MAY COME TO 
MIND, LIKE ROSEY THE ROBOT OF THE JET-
SONS SERVING FOOD AS YOU RELAX WHILE 
WATCHING A FOOTBALL GAME. AS MUCH AS 
PEOPLE MIGHT LOVE NEVER HAVING TO LEAVE 
THE COUCH TO GET A SNACK, AI SEEMS LIKE 
SOMETHING THAT EXISTS ONLY IN THE DIS-
TANT FUTURE OR IN SCIENCE FICTION SUCH AS 
2001: A SPACE ODYSSEY OR STAR TREK.

MONA_ / STOCK.ADOBE.COM
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“AI can do anything, really, but 
the quality of data matters,” says 
David Broom, general manager at 
Henry Schein One TechCentral. 
“If you have good, quality data, 
and you have enough data, then 
you can do predictive analysis. AI 
is really about having enough data 
to predict with a high probability of 
being correct.” 

Now, these data are being used 
beyond ordering food to streamline 
workflows and launch dental practices 
into the next generation of technology. 
And although AI already surrounds 
us, there are still many advances to 
be made that could change the dental 
industry permanently.

Why AI? 
AI has already carved out its spot in 
the dental industry, and although 
many practitioners are excited, 
some are still hesitant to embrace 
it. However, as it integrates more 
into every aspect of dentistry—from 
marketing and diagnostics to 
practice management and CAD/
CAM—it’s becoming more critical 
to practice success.

“We have seen a steady increase 
in the number of practices that 
have adopted automated technol-
ogy in the past decade,” says Steve 
Roberts, president of Vyne Dental. 
“It’s the way the industry is moving 
towards as a standard, and those 
practices that are not yet looking 
into how technology can benefit 
their businesses run the risk of 
becoming obsolete.”

Roberts says dental practices will 
have to adapt to keep up. This tech-

nology is helping the industry better 
respond to changes in customer 
demands, allowing for better patient 
care and more accurate and secure 
information sharing, all resulting in 
sustained industry growth.

“Bottom line, AI and machine 
learning are helping to deliver bet-
ter care,” says Ed Shellard, DMD, 
chief dental officer at Carestream 
Dental. “They’re helping dentists 
deliver better clinical treatment and 
improving efficiency drastically.” 

Although efficiency may be the 
name of the game when it comes to 
AI and automated technology, it’s 
not all about the numbers. This tech-
nology also reintroduces the human 
element to the dental practice. 

“AI and machine learning actu-
ally free up our time to have more 
interactions with our patients, 
and more time listening to them,” 
says Eric Pulver, DDS, chief dental 
officer for Denti.AI. “In a funny 
way, technology is actually increas-
ing human interaction—we think 
about digitalization as being a push 
towards being dehumanized, but 
really it allows us to have more time 
to have conversations with patients 
that can bring that trust factor back 
to the dental profession.” 

Diagnostics and Treatment
Inviting AI into the clinical setting 
may seem futuristic and far-fetched, 
but automated technology has already 
entered the operatory with posi-
tive results, thanks to the increased 
efficiency, accuracy, and improved 
clinical care it provides. From imaging 
and diagnostics to patient care, AI and 

machine learning are changing the 
way dentists practice. 

“AI reduces the time it takes to 
gather information and diagnose,” 
Dr Shellard explains. “For instance, 
when evaluating images, the appli-
cation of AI into those images helps 
the practitioner diagnose quicker. 
AI can help identify key things 
to highlight to the practitioner to 
ensure that they aren’t missed when 
reading x-rays. Dentists have lots of 
things pressing on their time, and 
so it can be easy to miss things. So, 
being able to make sure that those 
areas are identified and highlighted 
to the doctor is really important to 
ensure you are addressing the needs 
of the patient.”

Dr Pulver agrees. “Machine 
learning and artificial intelligence 
can help bring us accuracy and cali-
bration and clarity to diagnostics. 
We’re able to collect data on a more 
efficient scale,” he says. “AI can read 
a panoramic image and identify 
pathological and nonpathological 
findings, number teeth, and high-
light areas that can lead to a discus-
sion with the patient.”

This ability has led to increased 
efficiency and reliability of diagnos-
tics. When AI reads a scan, it can 
identify problem areas the doctor 
may not have been looking for. For 
example, a patient may come in 
complaining of pain in a certain 
area, so logically the doctor focuses 
on that quadrant. But while atten-
tion is focused on that area, an issue 

may present in another. AI will 
identify that issue and bring it to the 
dentist’s attention. 

Denti.AI in particular is adapting 
this technology with machine learn-
ing. Using the expertise of oral and 
maxillofacial pathology and radiol-
ogy, the service’s machine-learning 
algorithms were fed thousands of 
dental radiographs and taught to 
identify areas of concern. As more 
data are uploaded, the algorithms 
become more adept and advanced. 
Dentists can upload a bitewing or 
panoramic, and within 4 seconds, 
Denti.AI will detect potential 
pathologies and indicate areas of 
concern on the image. To date, the 
continuously learning software has 
reportedly been twice as likely as 
a master facial radiologist to find 
early decay.

“Basically, computer vision can 
find things better than the human 
eye,” says Dr Pulver. “The machine 
learning keeps making it better, and 
the more data it has, the smarter the 
algorithms are. AI can make mis-
takes, but so do we—and when you 
combine AI with a doctor’s exper-
tise, we make fewer mistakes.” 

Although this technology is still 
being rolled out, it could have exten-
sive impact on the ways dental prac-
titioners think about diagnostics in 
the future.

“One day, AI will be able to not 
only identify potential problem 
areas, but also diagnose,” Dr Pulver 
says. “We have an opportunity 
on the industry side, the provider 
side, and the academic side to work 
together to make sure new tech-
nology enters into the oral health 
domain. We need to collaborate to 
bring things forward. If we do this, 
one day we won’t have a second 
thought about AI technology, and 
we will trust it implicitly.”

Machine learning has yet to reach 
that point, but AI provides numer-
ous options for organic learning. Dr 
Shellard sees opportunities for AI 
to help general practitioners better 
evaluate clinical case needs, expand-
ing their knowledge base and the 
clinical offerings they can provide 
to their patients. This allows the 
general practitioner to perform more 
advanced procedures and makes 
specialty procedures more accessible 
to nonspecialists, he says.

DENTAL TECHNOLOGY COVER STORY

“     We think about 
digitalization as 
being a push 
towards being 
dehumanized. But 
in a funny way, tech-
nology is actually 
increasing human 
interaction. It allows 
us more interactions 
with patients.”
—ERIC PULVER, DDS

 Vyne Dental uses automated technology to simplify the claims submission process. The 
company’s FastAttach software allows practices to save and send electronic claims attach-
ments quickly and securely.
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“AI helps practitioners 
better understand a root 
canal, or better understand 
whether or not you can do 
an aligner case—basically, 
it helps triage or identify 
to the general practitioner 
which procedures they can 
do comfortably, or which 
would be better to refer out 
to a specialist,” Dr Shellard 
explains. “It helps practitio-
ners understand where their 
limits are, but also allows 
them to treat complex proce-
dures comfortably because 
they have a sense of assurance 
that they’re not going to get in 
over their head.”

Some practitioners may 
not yet feel comfortable with 
machine learning performing 
diagnostics or using AI for 
more complex procedures, 
but many practices are (per-
haps unknowingly) already 
implementing AI to stream-
line the diagnostic work� ow 
through digital imaging. 

For example, Carestream 
Dental is using AI technol-
ogy to do automated tracing 
of cephalometric images 
for orthodonture. Gone are 
the days of orthodontists 
using tracing paper atop 
an x-ray to map the points. 
Carestream’s software auto-
matically identi� es points 
and landmarks and measures 
them for the doctor.

“The measurements are 
very high accuracy,” Dr Shel-
lard says. “A little over a mil-
limeter in accuracy with very 
little variance. This certainly 
is one of the advantages of AI 
for increasing practice ef� -
ciency, because it can save the 
doctor so much time.” 

Additionally, AI is being 
used to position patients for 
3D imaging, drastically reduc-
ing the number of retakes. 
Intraorally some systems are 
already capable of labeling and 
segmenting teeth and smart-
shade matching through digi-

tal impression capture using an 
intraoral scanner. 

“With the Carestream CS 
3700 scanner, you can do a 
full arch in about 45 seconds,” 
Dr Shellard says. “The image 
doesn’t require manipulation 
by the [dentist] and is 92% 
accurate. The doctor can 
make any minor adjustments 
they need to, but the bulk of 
the segmentation is done auto-
matically by the AI engine, 
which saves an immeasurable 
amount of time.” 

Marketing
The marketing landscape 
has changed with the digital 
revolution. Mailers and 
conventional advertising are 
no longer the only options for 
reaching patients. As options 
have increased, so has the 
importance of personaliza-
tion and relevancy. This 
means marketing through a 
variety of channels, which 
can make the task of ad buys 
alone virtually impossible for 
one person to handle. 

“Not every type of com-
munication works for each 
patient,” says Paul Intlekofer, 
founder and CEO of MMG 
Fusion. “Blanket commu-
nication doesn’t work. For 
example, if you take age into 
consideration, millennials 
respond to texts and videos. 
Older folks like email or even 
mailers—whereas a younger 
person will just throw that 
in the trash. The key is to 
identify what resonates with 
a speci� c demographic, and 
to have a machine-learning 
system that is reading those 
data and interpreting them 
and sending out communica-
tions based on those data 
and responses.”

Instead of dentists guessing 
at the success of campaigns, 
or having to evaluate market-
ing effort ef� cacy annually, 
machine learning is con-
stantly analyzing and adapt-
ing responses to marketing. 
It allows dentists to set up 
parameters, and then watch 
for the software to � gure out 

MMG Fusion’s ChairFill automatically keeps the schedule full by analyzing 
a practice’s schedule to search for patients who may have un� nished treat-
ment or those in need of follow-up care who � t in the available chair time. 

“     Bottom line, AI and machine learn-
ing are helping to deliver better care. 
They’re helping dentists deliver better 
clinical treatment and improving effi -
ciency drastically.”
—ED SHELLARD, DMD
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the most effective approaches and 
adjust accordingly. 

“At Scorpion, we spend a lot of 
time thinking more specifically about 
how artificial intelligence can help a 
dental practice grow its revenue and 
patient base,” McGinnis says. “We 
know that patients are more respon-
sive to dental providers that interact 
with relevant communication that 
resonates with their specific needs. 
But to do this effectively in market-
ing communication requires the 
assistance of technology that is avail-
able, which is where AI and machine 
learning come into play.”

By leveraging machine learning, 
practices can automate advertising 
to deliver the right message to the 
right patient at the right time. For 
example, Scorpion’s technology 
combines and leverages data from 
across all clients to identify traits 
and attributes to inform individual 
campaigns automatically and make 
them smarter over time. The soft-
ware manages ad spend across all 
digital channels where a potential 
patient might interact with a prac-
tice, and ensures dentists are getting 
the most optimized placement 
across all channels.

“Perhaps a dentist wants to specif-
ically promote a higher-value service 
they offer to the right customer who 
can afford it,” McGinnis explains. 
“This is difficult to do manually, 
but machine learning and artificial 
intelligence can continuously collect 
data about their ideal patient and 
adjust paid campaigns to continue to 
reach the right patient with the most 
relevant message.”

Relevant messaging is also critical 
for internal marketing and reacti-
vating existing patients who may 
have neglected to follow up on care. 
MMG Fusion’s ChairFill analyzes 
the practice schedule and searches 
records for patients with unfinished 
treatment or those in need of follow-
up care who fit the available chair 
time. The automated practice growth 
software generates targeted cam-
paigns with unique methods of com-
munication for each patient, even 
customizing the imagery and copy 
for personalized marketing. It then 
books responding patients into the 
practice schedule. This automated 
technology helps retain patients, 
simplifies appointment booking, and 

increases revenue, leaving the dentist 
free to practice dentistry.

“Assuming your data are good, 
automated marketing technology 
can lead to higher conversion, lower 
patient no-show rates, and—if 
the patient experience is a positive 
one—lead to an increase in recur-
ring patient visits, and overall 
lifetime patient value,” McGinnis 
says. “And when automation has the 
ability to become smarter over time, 
opportunities become even more 
targeted and optimized toward suc-
cessful business outcomes, depend-
ing on your goals.”

Practice Management
Time is money in the dental practice, 
so efficiency is critical. This means 
streamlining practice management 
protocols by automated appoint-
ment scheduling, claims, referrals, 

and communication. This has 
become increasingly important in 
the past year, as the coronavirus 
disease 2019 (COVID-19) and 
lockdowns forced the world to think 
about digital strategies in a new way. 

“I think most recently, automated 
technology has enabled the industry 
to be more resilient in uncertain 
times,” Roberts says. “The COVID-
19 pandemic has increased the 
demand for technology options 
that allowed patients to receive care 
when they could not visit a practice 
in person. Teledentistry and remote 
check-in are valuable service options 
for many practices and patients. 
Automated technology solutions 
also allowed staff to work from 
home and submit claims to support 

critical incoming revenue. Had the 
industry been unable to make shifts 
like this, we may have seen different 
results from the pandemic.”

Intlekofer agrees. “Automated 
technology has allowed practices 
to essentially run remotely,” he 
explains. “A central dashboard 
creates a workflow that practically 
allows your office manager to do 
everything from home. COVID-19 
has really proved that, even to prac-
tices that may be slower to adopt 
new technology.”

But the value of automated technol-
ogy extends well past the pandemic. 
In addition to making it easier to run 
a practice remotely, AI makes it easier 
just to run a practice. By eliminating 
manual processes and ensuring data 
continuity, dental practices can make 
the management side of dentistry run 
much more efficiently.

There are many AI solutions to 
choose from. Companies such as 
Vyne Dental are simplifying claims 
through automated technology that 
allows electronic claims submis-
sions, real-time end-of-business 
viewing, claims tracking, and 
claims status within 48 hours of 
submission. This means less time 
spent on claims submission and 
tracking, and more time to work on 
other projects.

“As every back-office dental prac-
tice staffer knows, the administra-
tive work required to run a dental 
practice keeps increasing,” Roberts 
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 Denti.AI used thousands of dental radiographs to teach its machine learning 
algorithm how to identify problem areas and detect any deviations from the norm. The 
software can reportedly help identify 20% to 40% of undiagnosed conditions thanks to 
its continuous learning algorithms.

 Axsys’ Cameo™ Dental CAD/CAM Design software harnesses organic modeling 
research to cover a wide range of applications, including anatomic crowns, veneers, and 
bridge frameworks.

“     In reality, these 
are just 2 of the 
many technolo-
gies that will even-
tually change the 
way dentists mar-
ket and manage 
their practices and 
provide care to 
their patients.”
—TONY MCGINNIS
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says. “There are also increasing reg-
ulations and changes that practices 
must keep up with. Using automated 
technology solutions lets practices 
complete important back-of� ce 
tasks like claims submissions from 
anywhere, decreases time spent on 
claims status and resubmissions, 
and costs signi� cantly less than tra-
ditional, less automated methods.”

Automated technology is also 
changing staff management. 
MMG Fusion’s MMG Manage 
software assists team members with 
prioritizing tasks and tracks staff 
performance. The system’s virtual 
of� ce manager identi� es what needs 
to be done and creates an action-
able checklist for team members to 
complete, increasing production and 
lowering overhead.

“Their job actually becomes 
easier because they basically have a 
kind of a ticket system to tell them 
what to do,” Intlekofer explains. 
“They don’t have to worry about 
what they need to get done—it just 
happens right there, and they can 
monitor their tasks. The software 
is doing it for them. So that’s where 
the beauty of automation and 
machine learning comes in, when 
the practice is like ‘Wow, I don’t 
have to worry about that,’ and the 
software starts to allow the practice 
to accomplish more things, more 

effectively than you could in the 
past, and it’s cheaper.”

Although internal communica-
tion and streamlining are critical, 
automated solutions are also 
growing in the � eld of interof� ce 
communication. A few years ago, 
Hessam (Sam) Ahani, DDS, noticed 
that many patients didn’t follow 
through on referrals to specialists, 
and that there was no easy way for 
general practitioners to track which 
patients had gone through with 
specialty procedures. 

“We’re always trying to improve,” 
Dr Ahani says. “We’re always trying 
to make dentistry better and bring 
new features. Technology is a never-
ending story; there’s always some-
thing new around the corner.”

Dr Ahani decided to create 
a digital solution, and in 2018 

founded Refera to streamline the 
referral process. Through the web 
platform, specialists receive an 
automated email from the referring 
practice informing them of the 
referral and passing on the patient 
information. The specialist’s of� ce 
can then reach out to the patient to 
set up an appointment. 

“Instead of giving the patient a 
piece of paper for a referral—that 
they will often lose or throw out—
we can inform the practice of the 
referral and prompt them to call the 
patient directly,” Dr Ahani explains. 
“Patients are much more likely to 
schedule if they don’t have to take 
the extra step of setting it up them-
selves, particularly if it’s a referral 
for something like orthodonture, 
where nothing is currently hurting 
or bothering them. We’re seeing 
much better conversion rates now, 
30% more, and are able to keep 
track of who follows through.”

In addition to streamlining 
claims and referrals and simplifying 
work� ows, automated technology 
is being used to monitor the status 
of the actual hardware in a practice. 
Around 2 years ago, hardware-as-
a-service solutions emerged in the 
dental � eld, combining all the hard-
ware equipment (such as computers, 
workstations, and drives) and man-
aged services into one offering. 

This gives companies such as 
Henry Schein TechCentral the 
unique ability to use automated 
technology and AI to monitor drive 
utilization and how much memory a 
practice is using, as well as wear and 
tear on the devices. The technol-
ogy analyzes these data and sends 
automated reports to TechCentral 
detailing any issues, warning of 
drive failures, and even identifying 
when a practice’s growth curve 

is getting to a point where system 
upgrades are needed. Essentially, it’s 
24/7 information technology and 
hardware maintenance, all running 
behind the scenes.

“The thresholds indicate whether 
or not certain tasks need to be 
done,” Broom explains. “Either 
alerts go to our staff team and 
we will work with the client to 
� gure it out, or the technology will 
automatically � x the issue in the 
back end. The practice doesn’t even 
know sometimes, because it will 
automatically be cleaned up and be 
proactively � xed before a problem 
even emerges.”

CAD/CAM
When it comes to designing and 
milling restorations, automated 
technology plays a big role, from 
the design phase to production. For 
CAD, machine learning, and AI 
make designing restorations faster, 
easier, and more accurate.

“The current CAD leaders have 
design-centric programs to sort 
through data sets and patient data,” 
says Steve Braykovich, owner of 
Axsys Dental Solutions. “It has to 
make sure that the CAD design is 
suitable for machining, and also 
that it meets the clinical speci� ca-
tions and � t.” 

Current CAD software looks at 3D 
layouts and makes intelligent design 
suggestions and adds design features, 
giving practitioners a leg up in the 
design process. Intuitive software will 
learn to become more re� ned and 
make more intelligent predictions.

CAD/CAM solutions are now 
offering a combination of library 
and adaptive knowledge for implant 
and crown design. Most software 
combines a built-in tooth library 
with the anatomy of a particular 
patient, and then takes measure-
ments. Adaptive software will then 
mirror the measurements to apply 
the known parameters to that par-
ticular area. It can then assess how 
movement of a contact point will 
affect other points and automati-
cally adjust to quickly and ef� ciently 
make up a proposal for the tooth or 
crown that needs to be milled. This 
also eliminates the risk of doctor 
error in de� ning contact points.

“This automated technology 
results in more accurate designs,” 
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“     It’s the way the industry is moving 
towards as a standard, and those prac-
tices that are not yet looking into how tech-
nology can benefi t their businesses run the 
risk of becoming obsolete.”
—STEVE ROBERTS

Refera allows clinicians to electronically send and receive referrals and track patients’ 
progress with a specialist or third party. The platform automatically sends an email from the 
referring practice informing a specialist of an incoming patient and passes on that patient’s 
relevant information.
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in automated practice management 
solutions—something that the 
industry needs to rise to meet.

“As an automated technology 
provider, it’s important that we 
investigate how we can better 
serve practices in the future to sup-
port their revenue cycle success,” 
Roberts says. “I think we will see 
increased demand for integrated 
back-office solutions that provide a 
complete picture of what is happen-
ing in the practice.”

But as technology advances, will 
AI take over the dental industry and 
make dentists obsolete? That remains 
to be seen, but most practitioners see 
AI as a beneficial tool rather than a 
replacement for dentists.

“AI won’t replace dentists, but 
it will make them better,” Dr Shel-
lard says. “It’ll help dentists deliver 
care more efficiently and, in a lot of 
cases, be able to deliver that care all 
under 1 roof.

“We want all practitioners to be 
able to provide the same level of 
high-quality care because the use 
of advanced technologies in AI and 
additional diagnostic aids can help 
them deliver consistent, reliable, 
and excellent outcomes, irrespec-
tive of their experience levels. It’s 
important to note that it won’t 
replace specialists, but it will help 
provide the information you need to 
perform clinical cases at the highest 
possible levels.”

Dr Pulver agrees that AI should 
be embraced, not feared. “AI should 
be brought to dentistry as your 
friend,” Dr Pulver says. “It should 
be brought to dentistry as a support 
tool. It should enhance our commu-
nication and make a difference for 
our patients.”

“What AI means for the bigger 
picture is that we will be better able 
to serve humanity overall,” Broom 
adds, “because we’ll be able to serve 
more patients and have more time 
to provide a better service.” 
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Compiled by Kristin Hohman 

When artificial intelligence (AI) is mentioned, 
some may conjure up images of HAL 9000 from 
Stanley Kubrick’s sci-fi classic, 2001: A Space 
Odyssey or HAL’s contemporary, virtual interac-
tive kinetic intelligence (VIKI) from I, Robot: 
2 superintelligent supercomputers that turn 
evil to bring about the destruction of humans. 
Although modern AI may not be advanced 
enough to kill a crew of astronauts to save itself 
(spoiler alert), it is a lot more ubiquitous than 
you might think. 

Today’s AI technology would put HAL 9000 to 
shame. Unlocking an iPhone with FaceID, using 
Siri and Alexa, and even picking a show to watch 
on Netflix—these are just a few examples of 
how we interact with AI in small ways every day.

AI can be divided into different categories based on 
the extent of an AI system’s ability to mirror human 
capabilities.1 A system that can perform more 
humanlike tasks with equal or greater aptitude would 
be considered more evolved, whereas AI with limited 
functionality would be considered less evolved.1 
Therefore, AI can be classified into 2 categories1:

• Based on AI or AI-enabled machines’ likeness 
to the human mind

• AI’s ability to “think” or even “feel” human

Based on this classification system, there are 4 
different types of AI or AI-based systems.1

1. Reactive Machines 

This is the oldest form of AI, and as such, has the 
most limited capabilities. Reactive machines are 

able to imitate the human brain’s ability to respond 
to different stimuli but do not have memory-based 
function.1 Essentially, this means that this category 
of AI cannot use previously gained understanding 
to inform their present actions—they do not have 
the ability to “learn.”1 A real-world example of a 
reactive machine is IBM’s Deep Blue, a computer 
that beat world chess champion, Garry Kasparov, 
in a 6-game match in 1997.2

2. Limited Memory 

These machines build on the same capabilities as 
reactive machines but are also able to learn from 
historical data to make decisions.1 Most existing AI 
applications fall into this category. Current AI systems 
are trained using large volumes of training data and 
can make informed, improved decisions based 
on historical knowledge.1 Take self-driving cars, for 
instance. They use limited memory to collect data 
that help the machine make immediate decisions.3 
For example, autonomous cars, such as Google’s 
Waymo self-driving car, use sensors to detect traffic 
signals, pedestrians, and terrain.3 

3. Theory of Mind 

This is the next level of AI researchers are trying to 
unlock.1 Once they do, theory of mind AI will be able 
to determine needs, emotions, beliefs, and thought 
processes of individuals or objects it encounters.1 

4. Self-Aware 

The last type of AI is likely decades down the road, 
if not longer, and will always be the ultimate aim 
of researchers.1 In theory, this type of AI would be 
able to not only process emotions but would also 
have emotions of its own.1 Concepts such as self-
preservation, fear, and ambition would be possible in 
a self-aware AI system.

REFERENCES
1.Joshi N. 7 types of artificial intelligence. Forbes June 19, 
2019. Accessed January 19, 2021. https://www.forbes.
com/sites/cognitiveworld/2019/06/19/7-types-of-artificial-
intelligence/?sh=56299eb5233e
2. Deep Blue. Accessed January 20, 2021. https://
www.ibm.com/ibm/history/exhibits/vintage/
vintage_4506VV1001.html
3.Lateef Z. Types of artificial intelligence you should 
know. November 25, 2020. Accessed January 20, 
2021. https://www.edureka.co/blog/types-of-artificial-
intelligence/#:~:text=Self%2Ddriving%20cars%20are%20
Limited,to%20make%20better%20driving%20decisions

Images courtesy of Waymo (above) and theworld.org (below). 

ARTIFICIAL INTELLIGENCE CLASSIFICATIONS

“     What AI means 
for the bigger pic-
ture is that we will 
be better able to 
serve humanity 
overall because 
we’ll be able to 
serve more patients 
and have more 
time to provide a 
better service.”
—DAVID BROOM
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I
live and breathe tech. In the early 
days, when technology was just 
beginning to seep into our society, 

I built and con� gured my own 
computer network. I actually crawled 
above the ceiling tiles of my small 
of� ce with an ethernet cable in my 
teeth, dragging it to the operatories 
and my personal of� ce.

When it became fashionable to 
have a web page, I really wanted 1 

(back then they were for personal 
stuff; there weren’t any business 
websites yet). However, even though 
I was willing to pay someone, I 
couldn’t � nd anyone who knew 
how to do it. So I went to my local 
Barnes & Noble (remember book 
stores?) and bought a book on how 
to program in Hypertext Markup 
Language (HTML). Over time, I 
actually wrote the code for my very 
� rst website…in a text editor.

My point in all this is not that I’m 
super smart, just dedicated. Back in 
the early days, if you wanted to put 
in the time, much of tech could be a 
DIY hobby project, and it became my 

hobby.  Today…not so much. Heck, 
there are people graduating with 
college degrees in website design. My 
meager little effort in HTML pro-
gramming is probably now consid-
ered so rudimentary that elementary 
school kids would � nd it overly basic.

Now things are so specialized 
that they can often be hard to 
comprehend. Our focus in this 
issue of Dental Products Report® is 
arti� cial intelligence (AI), and try as 
I might, I just cannot comprehend 
how this branch of technology man-
ages to do what it does. That being 
said, I can tell you that it works and 
it is extraordinary.

The best example of what AI is all 
about is when you search your pho-
tos, whether on your phone or in the 
cloud. Even though I have an iPhone 
and Apple’s iCloud, I use other apps 
to back up and store my pictures. 
One of my favorites is Google Photos. 
You can set the app to back up every 
picture you take and send it to the 
cloud. It also can sort your photos 
using AI.  

Here’s an example. In my family, 
I’m the one who loves to take pic-
tures. The problem is that my wife 
loves her Android phone, and with 
the 2 different operating systems we 
both can’t share my iCloud account 
where my pictures are backed up. 
But, as I use Google Photos, I set up a 
folder that I share with my wife. I also 
set up the folder to use AI to identify 
family members by their faces.

Now whenever I take a photo with 
my phone, it is rapidly uploaded 
to Google Photos. There, the algo-
rithms run over the photo, scouring it 
for family faces. When they � nd one, 
the photo is copied and placed into 
the shared folder…and it happens 
with every photo with no effort on 
my part.

One other quick example. On 
Halloween I saw a kid dressed up 
as a hotdog and I thought it was 
hysterical. One day, I went to show 
the picture to a friend, but couldn’t 
� nd it on my phone.  Rather than 
scrolling through all the photos, I 
simply searched on hotdog, and every 
picture showing a hotdog quickly 
showed up. The weird thing was, 
there was one photo I had taken of 
Kansas City Royals Kauffman Sta-
dium that also showed up. The photo 
was of the � eld itself and a small 
portion of the out� eld seats, so I was 
stumped as to why it popped up in 
the search result. Later, I opened the 
picture on my computer and noticed 
that way in the background there 
was a food stand, and next to a large 
Pepsi logo there was, you guessed it, a 
tiny picture of a hotdog next to a cup 
of Pepsi. I was stunned. The image 
was so small, I would not have even 
noticed it if it were not for the AI. 
However, the AI had seen it, and I 
found that incredible.

Paying It Forward
Fascinating as I’m sure these stories 
are, what do they have to do with 

Why artifi cial intelligence is the next big thing in dentistry.

[ by John Flucke, DDS ]

Smarter and Smarter

JOHN FLUCKE, DDS
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dentistry? Simply put, there is a 
technological “trickle down” when it 
comes to amazing new ways to apply 
things learned in other areas.

Just as NASA created nickel 
titanium, which then changed end-
odontics, the war on terror changed 
AI. The mobility of our world made 
it difficult to screen all the people 
entering the United States who were 
passing through customs and immi-
gration. The idea was to have a photo 
database of known bad guys and 
compare those photos with people 
entering the country. This work, 
combined with the sudden prolifera-
tion of closed-circuit television cam-
eras, led to some amazing captures 
and greater security at the border. 
Then the technology began to trickle 
down from government agencies to 
the rest of us.

For our profession, imagine a 
database not of bad guys but of “bad 
teeth,” which algorithms could 
access and compare. One of the 
biggest problems we have as diag-
nosticians is reading radiographs, 
partly because the systems that cre-
ate the images render them in black 
and white. There are limitations, 
because the human eye can perceive 
only 30 shades of gray. That doesn’t 
give us a lot to work with.

Computers, however, can see 
256 shades of gray and are much 
better than humans at differentiat-
ing very small nuances. They can 
look at an image and analyze each 

individual pixel, comparing it with 
all the other pixels around it, look-
ing for differences.

This is one of the reasons digital 
radiography software has filters that 
the user can apply. Those filters enable 
doctors to remove degrees of gray or 
enhance the contrast to aid them in 
noticing where darker areas lie.

That is why AI has such a great 
future in health care. The hardware 
has the ability to sense things we can-
not and the software has the ability 
to put it into context.  

Imagine sitting down to review 
radiographs and they have already 
been “marked up” by software 
that essentially tells you, “Here are 
areas that look suspicious.” These 
AI systems already exist, and they 
become smarter with every use. Tell 
the software, “Positive caries here,” 
and it learns. Tell it, “Negative car-
ies here,” and it learns. As you work 
with the software, its diagnostic 
accuracy grows.

Next, add in the ability to apply 
statistics and the power grows 
exponentially. Think of something, 
such as “Caries in this area of the 
furcation results in extraction 82% 
of the time.” Software engineers 
can enable systems to give you some 
type of statistical confidence for you 
to consider in decision-making and 
treatment planning.

Our profession relies on both 
experience and whatever data we can 
gather. The more data points we have 

to aid in our decision-making pro-
cess, the better our decisions will be. 
Although critical decision-making 
will always rest with the doctor, I see 
a future in which machine learning 
will provide critical and objective 
data points. Whether pixels on a 
radiograph, suggested designs on 
CAD/CAM software, the planning 
of a clear aligner orthodontic case, 
or diagnostic aids that actually 
improve with experience—just like 
humans—await us. How incredible 
is that? 

ABOUT THE AUTHOR

John Flucke, DDS, is technology 
editor for Dental Products Report® and 
dentistry’s “Technology Evangelist.” He 
practices in Lee’s Summit, Mo., and has 
followed his passions for both dentistry 
and technology to become a respected 
speaker and clinical tester of the latest 
in dental technology, with a focus on 
things that provide better care and better 
experiences for patients. He blogs about 
technology and life at blog.denticle.com.
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A
ccording to all the latest litera-
ture, digital dental work� ows 
can save time and money, 

but how do they really work? In an 
actual clinical dental practice, that is. 

To � nd out more, we spoke with 
Sylvie Clermont, DMD, founder of 
Clinique Dentaire Sylvie Clermont 
in Lévis, Quebec. A practicing 
restorative dentist and dental sur-
geon for more than 25 years, she  
recently transitioned to a digital 
work� ow to provide her patients 
with the convenience of same-day 
chairside crowns and inlays.

Please tell us about
your dental practice.
SC: I have been a dentist for more 
than 25 years, and I still feel as 
much passion and energy for prac-
ticing dentistry as I did when I � rst 

began. My dental of� ce has been 
located in Lévis for almost 20 years. 

We offer many services in our 
dental of� ce, like restoration 
and/or complete rebuilding of 
dental implants with the All-on-4 
approach, as well as esthetic 
veneers, complete or partial den-
tures, crown and � xed points, 
mouthguards, teeth bleaching, 
Invisalign, periodontal treatment, 
endodontic treatment, and more. 

We have a large patient base 
with an age range from 1 to 85 
years old, which includes many 
families. We are readily available 
to serve our patients’ varying den-
tal needs.

What made you decide to 
purchase the DGSHAPE DWX-
42W wet dental mill?
SC: We had been working with 
external dental laboratories for a 
few years, but I wanted to know 
more about digital dental work-
� ows. What intrigued me most 
about the DGSHAPE DWX-42W 

DGSHAPE CAD/CAM 
Dental Milling Machines
Built to last and designed for the 
simpli� ed setup and milling of a wide 
range of dental prosthetic materials, 
these machines feature automatic 
tool changer features and simultane-
ous pin rotation, so users can quickly 
mill a wide variety of restorations with 
wet-milling or dry-milling DGSHAPE 
technology. In addition, they offer 
industry-leading warranties support.

Roland DGA
800-542-2307  |  rolanddga.com  
CIRCLE RS #28

wet mill was its rapid produc-
tion time as well as the advanced 
software, which is easy to use 
but allows for very sophisticated 
adjustments. Those features are 
very important to me. After talk-
ing with my sales representative, 
Martin Lajeunesse at Sinclair 
Dental in Montreal, and after try-
ing the DWX-42W myself a few 
times, any doubts I may have had 
disappeared. 

I am extremely satis� ed with how 
the DWX-42W has expanded my 
practice’s capabilities. I can now 
offer same-day crown or inlay resto-
rations to my patients, and they are 
really happy with this new service.

How accurate are
your milled restorations? 
SC: We are currently using the 
DWX-42W for milling crowns and 
inlays. The ability to mill many 
crowns at the same time is another 
feature I value.

The quality of the DWX milled 
restorations is surprisingly high. 

We have had to do very little or no 
adjusting at all because the machine 
is very accurate. In addition, their 
� t is very precise, which simpli� es 
their cementation. 

How has having the mill in-house 
changed your operation? 
SC: With a digital work� ow, we 
save money on supplies. For exam-
ple, we’ve been able to eliminate 
taking impressions. We are now 
using an intraoral scanner for the 
data gathering. Our patients really 
like this innovative technology, 
because taking impressions is now 
both faster and less complicated. 

In addition, with the DWX-
42W, we’re able to provide 
complete restorative care in only 
1 appointment. My patients no 
longer have to wear a tempo-
rary restoration and wait for an 
extended period of time for the 
permanent restoration to be ready. 
Also, the patient only has to have 
an anesthetic once to complete the 
treatment. 

Another big bene� t has been the 
cost savings as a result of reducing the 
outsourcing to a dental laboratory.   

Incorporating the DWX-42W 
mill into my practice was a 
great decision. My team and my 
patients alike are very happy to 
have the innovative technology 
of DGSHAPE’s DWX-42W wet 
dental mill available as an everyday 
part of restorative dental care in 
my of� ce. 

Bringing Chairside Crowns to Clinical Private Practice 
with the Help of Roland DGA’s DGSHAPE DWX-42W 
Wet Dental Mill. [ Interview by Roland DGA, DGSHAPE Americas ] 

Crowning Achievement

SYLVIE CLERMONT, DMD
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A 19th-century Italian astrono-
mer named Giovanni Schiapa-
relli peered at the Red Planet 

through his telescope and thought he 
saw lines crisscrossing its surface. He 
reported these as canals, and pretty 
soon other astronomers were seeing 
them too.

A Martian civilization engaged in 
public works projects was simply a fig-
ment of their imagination. But there’s 
a lesson in those Martian canals for 
dentists searching for patterns in often 
fuzzy-looking radiographs. We are 
just as likely to imagine something 
that isn’t there as to overlook some-
thing that is.

There It Is, Even When You’re Not 
Looking for It
I recently coauthored a study of diag-
nostic agreement among 3 dentists 
and an artificial intelligence (AI)–
based detection system, asking them 
to identify evidence of carious lesions 
in 8767 bitewing and periapical 
x-rays. It was a seemingly elementary 
diagnostic task. The surprising result 
was not that AI could outperform its 
human counterparts—we expected 
that—but that there was so little con-
sistency among the humans.

The dentists disagreed among 
themselves in fully a quarter of all 
cases. The likelihood that 1 would 

identify decay in a given image (21%) 
was almost 5 times greater than the 
likelihood that all 3 would (4.2%). 
One found decay in 5.3% of all cases, 
another in 8.6%, and the third in 
15.9%. The most “sensitive”—or 
imaginative—dentist was 3 times as 
likely as the least sensitive one to per-
ceive decay.

Subsequently, we helped facilitate 
a study for the Dental AI Council 
(DAIC), asking nearly 140 dentists to 
review a single full-mouth series and 
provide precise diagnostic evaluations 
and treatment recommendations. 
Those data show that, with a demand 
for greater specificity, variability in 
both diagnosis and treatment plan-
ning is greater as well.

Me, Inconsistent? No Way.
For dental clinicians, fallibility is a 
hard pill to swallow. We’re highly 
competent individuals, rigorously 
trained and inherently self-respecting. 
We could not, in good conscience, 
take on the risks that accompany most 
procedures were we not. But those 
characteristics may explain why we 
bristle when diagnostic inconsistency 
is flagged as a widespread problem 
with concerning implications for the 
quality of care in our field. “When I 
review an x-ray, I use my training, not 
my imagination,” we tell ourselves.

As a dentist, I’m sympathetic 
to that response, but as someone 
developing AI diagnostic systems, 
I’m troubled by it. Eliminating incon-
sistency is one of AI-assisted diag-
nostics’ most obvious benefits, but 
whenever that benefit is plugged pub-
licly—or really when inconsistency 
concerns of any kind are raised—a 
vocal contingent invariably cries 
foul. They argue that inconsistency is 
neither so widespread nor so harm-
ful as suggested, and that it is due to 
inexperience and neglect among a 
small community cohort.

If we were talking about inten-
tional overdiagnosis, overtreatment, 
and other forms of fraud that have 
contributed to the unflattering 
portraits of our profession published 
over the years, most recently in 
Atlantic and USA Today, we could 
buy the “few rotten apples spoiling 
the barrel” argument. But, in fact, 
we’re talking almost entirely about 
differences of opinion and uninten-
tional mistakes. These can, indeed, 
be due to inexperience and neglect, 
but they arise far more often from 
our individuality and fallibility.

Differences separate all of us, no 
matter our level of experience, and, 
though some are loath to admit it, to 
err is human. Variations in judgment 
and human errors are routine. Are 

they harmful? In any single case, 
usually not, at least not seriously. But 
across an entire population, their 
impact is dramatically amplified.

Let’s Just Accept It, 
So We Can Move On
To deny the ubiquity and harm of 
our inconsistency is a disservice to 
our profession, our patients, and the 
future of oral health care. Though the 
stark results of the DAIC diagnosis 
and treatment mentioned earlier put a 
fine point on it, no study is required to 
draw a direct line from dental diagno-
sis to treatment. A series of subsequent 
lines then quickly take you from treat-
ment to patient outcomes and, finally, 
to overall public health. That’s why 
widespread inconsistency is a prob-
lem. But that’s not the only reason.

Inconsistencies are a cause of fric-
tion between dentists and patients, 
and between dentists and insurers. 
They increase our vulnerability to 
malpractice litigation. And they do 
reputational damage to the profession.

When we can admit our incon-
sistency problem, we can begin to 
fix it. We slow down. We undertake 
our work with extra care. We are 
not vexed when our patients want a 
second opinion. We welcome it. We 
seek it, in fact. And we embrace novel 
methods to ensure we achieve a con-
sistent standard of care.

The Inconsistency Terminator
Indeed, the advent of AI tools for den-
tistry just may give us that consistent 
standard. After all, AI has several big 
advantages over humans. Speed, for 1. 
Total recall, for another. It never has 
bad days or loses sensitivity. With an 
AI assistant, a dentist can no longer be 
dismissed by a skeptical patient as just 
another expensive white coat with an 
opinion. Most people trust comput-
ers, and for good reason.

Not that AI replaces the practi-
tioner, as many seem to fear. The 
ultimate interpretation and treat-
ment decisions will remain ours. 
But from the patient’s point of view, 
AI adds scientific objectivity to our 
individual judgment. 

Today, if we want to know what’s 
on Mars, we don’t rely on vague 
impressions; we send a probe. Soon, if 
we want to confirm our interpretation 
of the light and shadow in an x-ray, 
we’ll ask an AI to probe it.

But first, we’ll need to learn to admit 
that we need the help. ●

DENTISTRY HAS AN 
INCONSISTENCY PROBLEM
Artificial intelligence is highlighting the fallibility and inconsistency 
of diagnostic evaluation of radiographs by human clinicians. 

[ by Kyle Stanley, DDS ]

SERGEY NIVENS / STOCK.ADOBE.COM
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H
elping dentists understand 
and embrace modern market-
ing techniques has been a 

long-time passion for me. Over 
the past 10 years, Social Media 
Marketing 101 has been one of my 

top subjects for courses, lectures, 
and articles. So, you can imagine 
my excitement in introducing the 
dental community to the next 
generation of thinking on the topic 
from Brian Hunter and Shad Tread-
away, founders of The RHINO 
Group, Inc., the parent company of 
tinyRHINO.

Brian and Shad, widely known 
online as the RHINOGUYS, 
have brought their vast marketing 
experience and business expertise 
to the dental community. Their 
behavioral science and consumer-
� rst approach has grown dental 
practices exponentially. 

LS: What does tinyRHINO do for 
dental practices and is there a 
story behind the unusual name?
BH: tinyRHINO helps grow dental 
practices by attracting new patients 
using social media marketing while 
equipping the practice to increase 
treatment acceptance rates. We take 
a proven behavioral science–based 
approach to ethical persuasion. 
We decided when we started 
tinyRHINO in 2018, the 1 thing 
required to exponentially grow den-
tal practices was to reach the 45% of 
the population who weren’t regularly 
going to the dentist, often avoiding 
necessary treatment. We help prac-

tices move uninterested consumers 
off the couch and into the dentist 
chair using a modern digital market-
ing and consumer-� rst approach.

ST: And yes, there’s a story behind 
the name tinyRHINO. First, it evokes 
curiosity. As a marketing principle, 
simply pausing to ask about our 
name is equal to 5 marketing touches. 
Second, scientists attribute rhinos’ 
evolutionary survival to their ability 
to mount a focused charge at high 
speed when confronting a challenge. 
We teach our practices to thrive by 
maintaining a single-minded focus 
on motivating new patients to enroll 
in treatment. RHINO DENTISTS, 
as we call them, are laser focused on 
practice growth.

LS: When marketing, what should 
dental practices do differently?
ST: Many practices rely almost exclu-
sively on “gathering” patients seek-
ing treatment. This stems from the 
conventional advice that your website 
is the most important way to get new 
patients. What typically follows is 
heavy investment in SEO and Google 
Ads, and periodically tossing in den-
tal mailers. Now, I’m not suggesting 
these methods are null and void. They 
can be effective, but they appeal only 
to the person who is searching for a 
dentist. In their mind, there’s no real 
differentiator between you and your 
competitor down the street. “Gather-
ing” methods are just not suf� cient 
if you’re seeking multiplier-type 
results—there just aren’t that many 
people actively searching for a new 
dentist at any given time.

We advise dental practices to 
become hunters versus simply gather-
ing, and the happiest hunting ground 
for new patients is social media 
where, on average, Americans spend 
2.5 hours a day. As consumers, our 
undivided attention on social media 
has conditioned us to observe and 
respond to ads many times without 
even realizing it. 

This is where the science of 
consumer behavior is critically 
important. Once you’re engaged in 
a prospective patient’s social feed, 
you have 8 seconds for them to for-
get about you. That short window 
of opportunity means you must 
build attention-grabbing campaigns 
with direct calls to action. Then, 

Brian Hunter and Shad Treadaway of tinyRHINO share 
their expertise on behavioral science and the role it 
can play in accelerating new patient growth.

[ by Lou Shuman, DMD, CAGS, CA with Brian Hunter and Shad Treadaway ]

Behavioral Science: 
The Next Generation 
in Successful Practice 
Marketing
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DENTAL TECHNOLOGYDENTISTRY TOMORROW

using advanced technology, we 
move them through the buying pro-
cess based on Dr Robert Cialdini’s 6 
Principles of Persuasion.

BH: A huge, missed opportunity is 
the failure to recognize there’s an 
important sales element involved in 
converting new patients who respond 
to an ad. We may not typically think 
of patients as “buying” dentistry, 
but patients are consumers. They’re 
weighing your treatment recommen-
dation against other uses of their dol-
lars. It’s more than OK for practices 
to ethically persuade people to choose 
in favor of their dental health. That’s 
where custom conversion scripts and 
in-depth training come into play.

LS: What kind of results do your 
clients generate with this new 
hunting vs gathering approach?
ST: Our � rst platform, the Dental 
Patient Multiplier, was developed to 
attract new general dentistry patients 
into a 6-month recall relationship. 

The entire work� ow was built using 
the science of in� uence. As soon as 
our clients turned on our system, they 
saw immediate results.

One of our most successful general 
dentistry clients picked up 57 patients 
in their � rst month at an 1800% ROI 
[return on investment]. We have sent 
that client over 1000 new patients in 
the past 2.5 years. Of course, every 
practice and geographic region is 
different, but getting 15 to 25 new 
patients per month has proved to be 
very achievable.

LS: You’ve just announced 
a solution speci� cally for 
implants. What’s unique about 
this new platform?
BH: Honestly, we are more excited 
about our new Implant Patient Multi-
plier than anything we have ever built 
because it means dental surgeons 
and specialists can now go direct-
to-consumer through social media 
marketing while maintaining their 
dentist referral network. And since it’s 

powerful enough for the specialist, it 
works perfectly for general dentists 
who place implants. 

Dentistry is evolving. More and 
more GPs are beginning to place 
implants, meaning the referral base 
for many specialists is drying up. So 
naturally implant marketing was the 
perfect next frontier. But to meet the 
needs of both the GP and specialist, 
a robust system had to be developed. 
The high case fee coupled with 
clinical fear also makes motivating 
the patient journey from couch-to-
treatment very heavy lifting.

In response, we created the Implant 
Patient Multiplier, which is more 
advanced, more turnkey, and more 
automated. On the front end, we 
provide the right kind of social media 
ads and do the media buying for the 
practice. On the back end, we created 
sophisticated scripts, work� ows, and 
training. To � ne-tune this back-end 
conversion process, we partnered 
with dental KOL [key opinion leader] 
Dr Christopher Phelps, a certi� ed 

expert in Cialdini’s science of in� u-
ence and persuasion. This is all tied 
together in our Prospect Tracker 
Dashboard, which � lters through 
only the most quali� ed prospects, 
gathers their data, [and] identi� es 
their psychological motivators. 
[It also] coordinates and captures 
patient communications and pro-
vides a step-by-step work� ow for the 
front of� ce from initial contact to 
conversion.

ST: Our doctors have been very 
excited by their results. One example 
is Dr Stephanie Sweeney, who runs 
a multispecialty practice in Savan-
nah, Georgia, and staffs her own 
periodontist. They generated over 
$140,000 of accepted implant treat-
ment in the � rst 30 days. We’ve seen 
numerous practices realize $30,000 
to $60,000 of new case revenue per 
month with our system. 

Visit  tinyrhinomarketing.com  
for more information.
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HEALTH CARE PROFESSIONALS,
investigators, and innovators strive to 
� nd new ways of preventing disease 
to help patients live a long, healthy 
life. In dentistry, we help patients 
achieve and sustain oral wellness by 
providing personalized oral health 
care that builds a healthy oral micro-
biome, strengthens teeth, identi� es 
and mitigates risk factors for disease, 
diagnoses disease early, and treats the 
earliest signs of disease. 

The � rst aspect to personalized 
oral health care is understanding 
your patient’s saliva. The SillHa Oral 
Wellness System by ARKRAY USA 
is a new salivary analysis technology 
that helps your team objectively track 
the oral health of your patients and 
is one of the chairside screening tools 
you can use to better understand 
some biomarkers of your patient’s 
saliva. You can perform a chairside 
screening to look at 7 biomarkers in 
less than 5 minutes with 1 test. 

By collecting and analyzing 
patients’ saliva at their initial 
appointment, and during any subse-
quent appointments, you will be able 
to see and track the bene� t of early 
treatment (eg, periodontal therapy 
or caries control), preventive agents, 
and regular recare appointments in 
achieving and sustaining health for 
your patients. Additionally, the Oral 

Wellness System assists oral health 
professionals in � nding a combina-
tion of preventive therapies that helps 
patients achieve saliva that protects 
them from disease rather than puts 
them at risk for it. 

Case Study
Patient AA is an 11-year-old girl. 
She takes no medications, other 
than � uoride supplement with mul-
tivitamins, and has no contributory 
health conditions.

Birthdate: December 12, 2008 
First visit: August 2011
At the � rst visit, she presented with 

her mother. The patient’s behavior 
was age appropriate (Frankl score, 2).1

The parent received oral hygiene 
instructions including assisting with 
brushing and � ossing until the patient 
reaches age 7, timing and education 
on the effect of frequent carbohydrate 
intake, trauma prevention practices, 
and � uoride status. The patient has 
been seen regularly, about every 6 
months. For this case study we will 
start the discussion in May 2016 and 
use that as Appointment 1.

Our practice was using a simpli-
� ed, nondocumented caries manage-
ment by risk assessment approach 
to assess caries risk at the time. We 
also did not question speci� cally 
which carbohydrate sources were 
being consumed, only focusing on 
the “grazing” and “sipping” over-
all. Generally, at that time in our 
practice, the “grazing” conversation 
focused on limiting food to meal-
times and a midmorning and midaft-

ernoon snack with water or some 
other unsweetened liquid in between 
meals. The “sipping” portion of 
the conversation was an attempt 
to make the parent aware about 
keeping juices, milk, and any sugar-
sweetened beverages with meals and 
de� ned snack times.

APPOINTMENT 1 (MAY 2016):
RECALL APPOINTMENT
Treatment: Oral exam, prophylaxis, 
� uoride varnish, bitewing radiographs

Recommendations: There were 
incipient lesions on the distal surface 
of teeth I and L. We discussed with 
the mother not restoring lesions 
because of size. We encouraged 
brushing and � ossing and reducing 
carbohydrate intake frequency.

APPOINTMENT 2 (NOVEMBER 2016):
RECALL APPOINTMENT
Treatment: Oral exam, prophylaxis, 
� uoride varnish

Recommendations: The � rst per-
manent molars had erupted at this 
time, so we recommended sealants.

We discussed incipient lesions 
again with the mother, and empha-
sized carbohydrate control and 
brushing and � ossing twice daily.

APPOINTMENT 3 (MAY 2017):
RECALL APPOINTMENT
Treatment: Oral exam, prophylaxis, 
� uoride varnish, bitewing radiographs

Recommendations: We recom-
mended sealants again to the mother. 
She had canceled a previous appoint-
ment and forgotten to reschedule. On 

radiographs, lesions on the distal sur-
face of teeth I and L had progressed 
since the initial � nding, so now we 
recommended restoration. We con-
tinued to emphasize carbohydrate 
control and brushing and � ossing 
twice per day.

APPOINTMENT 4 (SEPTEMBER 2017):
Treatment: Distal occlusal (DO) 
restorations placed on teeth I and L; 
sealants placed on 6-year molars

Recommendations: We continued 
with the routine education estab-
lished at previous appointments.

APPOINTMENT 5 (NOVEMBER 2017):
Treatment: Oral exam, prophylaxis, 
� uoride varnish treatment

Recommendations: No decay was 
noted, so we continued to encourage 
good oral hygiene practices along 
with carbohydrate management.

APPOINTMENT 6 (JULY 2018):
Treatment: Oral exam, prophy-
laxis, � uoride varnish treatment, 
bitewing radiographs

Recommendations: Incipient 
decay was noted on  mesial/distal 
surfaces of tooth K and distal 
surface of tooth S, and we opted to 
watch lesions and hope they would 
not progress.  We encouraged good 
oral hygiene practices along with 
carbohydrate management. 

APPOINTMENT 7 (JANUARY 2019):
Treatment: Oral exam, prophylaxis, 
� uoride varnish treatment

Recommendations: Continue to 
monitor incipient decay; encouraged 
good oral hygiene practices along 
with carbohydrate management.

APPOINTMENT 8 (JULY 2019):
RECALL APPOINTMENT
Treatment: Oral exam, prophy-
laxis, � uoride varnish treatment, 
bitewing radiographs

Recommendations: On the radio-
graph, incipient lesions were now 
present on the distal surface of teeth S 
and B along with the mesial of tooth 
K. Recurrent decay was present on 
tooth L. At this time, we had incor-
porated silver diamine � uoride (SDF) 
into the practice and discussed this 
with the parent. She agreed to try to 
halt the progress of decay with SDF of 

ACHIEVE SALIVA THAT 
PROTECTS PATIENTS 
FROM DISEASE
With the SillHa Oral Wellness System by ARKRAY 
USA, clinicians can work collectively with a patient’s 
family to help change course to a more complete 
oral and overall health. [ by Boyd Simkins, DDS, AAPD ]

HOW TO
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DENTAL SPECIALTIESCASE STUDY

1a-1b. Appointment 1: Recall 
appointment. Treatment included 
oral exam, prophylaxis, fluoride 
varnish and bitewing radiographs. 

2a-2b. Appointment 4: 
Treatment included distal 
occlusal restorations placed 

on teeth I and L; sealants 
placed on 6-year molars. 

3a-3b. Appointment 6: 
Treatment included oral exam, 
prophylaxis, fluoride varnish 
and bitewing radiographs. 

4a-4b. Appointment 8: Treatment 
included placing SDF on mesial 
surface of tooth K, and distal 
surfaces of teeth B and S. 

5a-5b. Appointment 11: Treatment 
included SDF application on distal 
surfaces of teeth S, B, and T; SDF 

application on mesial surface of 
tooth K; and SillHa saliva analysis.

Figure 1. Saliva analysis 
at appointment 11.

Figure 2. SillHa salivary 
analysis at appointment 12.
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DENTAL SPECIALTIES CASE STUDY

the incipient lesions. Again, we con-
tinued to encourage proper hygiene, 
especially flossing, and control of 
carbohydrate intake frequency.

APPOINTMENT 8 (AUGUST 2019):
Treatment: Placed SDF on mesial 
surface of tooth K, and distal surfaces 
of teeth B and S

APPOINTMENT 9 (SEPTEMBER 2019):
Treatment: Placed SDF again on 
mesial surface of tooth K and distal 
surfaces of teeth B and S; restored 
tooth L with a DO resin

APPOINTMENT 10 (FEBRUARY 2020):
Treatment: Oral exam, prophy-
laxis, fluoride varnish treatment, 
bitewing radiographs

Recommendations: We sched-
uled the patient for a 6-month SDF 
application from the last treatment. 
We also discussed 2-hour NPO 
(nothing by mouth) and no brush-
ing prior to the appointment, during 
which we would perform a SillHa 
saliva analysis.

APPOINTMENT 11 (MAY 2020):
Treatment: SDF application on distal 
surfaces of teeth S, B, and T; SDF 
application on mesial surface of tooth 
K; SillHa saliva analysis

Saliva analysis: See Figure 1.
Recommendations: Because of 

the high acidity (76), low buffer 
capacity (2), and low ammonia (9) 
levels, we spoke with the mother 
and recommended a remineralizing 
toothpaste sweetened with xylitol 
and probiotics. The patient was to 
use the toothpaste twice per day, not 
rinse, and take nothing orally for 30 
minutes after. We also instructed her 
to dissolve the probiotic lozenge every 
night and go directly to bed, with 
nothing taken orally after. Gingival 
inflammation markers, leukocytes, 
were high, so we recommended that 
the mother watch to see whether the 
patient was able to brush and floss 
adequately. We also scheduled a 
3-month visit to check the patient’s 
progress upon using the new items.

APPOINTMENT 12 (AUGUST 2020):
Treatment: SillHa salivary analysis 
(See Figure 2). 

Recommendations: We recom-
mended continuing with the current 
course of treatment due to the fact 

that acidity (58), buffer capac-
ity (18), and ammonia (66) were 
improving. The patient’s mother 
is to continue to monitor brushing 
and flossing; however, an increase 
in gingival inflammation was pos-
sibly caused by mobile primary teeth 
ready to exfoliate.

 Learning Experience
1. PROACTIVE VS REACTIVE: When treat-
ing this patient for the first 5 to 6 
years, I, like many dentists, managed 
caries with reaction after reaction. 
It is possible that if I had used saliva 
testing with her from day 1, I could 
have noticed the environmental 
changes that favored disease over 
health prior to the evidence of the 
disease process.  

2. LISTEN TO THE PATIENT AND FAMILY: 
During the early years of practice, 
we were focusing on doing rather 
than listening. At this patient’s 
initial appointment, we did not have 
an adequate dental history form. 
Reviewing this case, we realized 
we did not have the medical and 
dental history detail needed to truly 
assign risk status. With more detail, 
I believe we would have recognized 
clues to help us understand the 
higher risk for dental caries, and 
then, target therapies to address 
this risk. We learned later that the 
patient’s older sibling had been 
referred for treatment from a general 
practitioner because of their severity 
of disease.  

3. NEVER WATCH! Certainly, one of 
the downfalls in our treatment of this 
patient was “watching” the cavities. I 
do not feel the lesions were restorable 
at first discovery, but we did not find 
a way to help stop the progress. SDF 
use was certainly coming on the scene 
at the time we discovered the first 
incipient lesions, but research and the 
product’s widespread use were lack-
ing compared with today.

Additionally, we could have 
continued to address the risk in 
innovative ways at each appoint-
ment instead of staying the course. 
For one thing, a patient may not 
understand or want to participate 
in the previous goal. Setting new 
goals will help them acquire mul-
tiple health habits over time. One 
example might be that instead of 
having the same conversation about 
decreasing carbohydrate exposure, 

we could have made a goal to eat 
more protein snacks (hard cheese, 
nuts) or having a Basic Bites® snack 
after lunch.

When patients set new goals at 
each appointment, they are more 
likely to stick to them because, typi-
cally, people manage best when they 
set fewer than three 90-day goals. 
Over time these goals will become 
habits, and patients will not only be 
decreasing their carbohydrates, but 
eating high-protein foods, etc. The 
combination of 3 to 5 habits over the 
course of a year (high-risk patient 
seen Q3 months) will drastically 
decrease the patient’s caries risk, 
instead of the 1 goal of decreasing 
carbohydrate exposure. 

4. INVOLVE THE FAMILY: Another way 
we mismanaged this case was by 
not involving the parent and patient 
adequately in the decision-making 
process. Luckily, in this situation, 
the mother was motivated to adopt 
the changes we recommended, but 
I have not always had that type of 
response. We have now acquired 
a menu to help the family choose 
what type of intervention they 
would like. We also have learned 
that focusing on limiting the fre-
quency of carbohydrate intake is 
difficult for all families to accom-
plish; thus, we now use options that 
allow for frequent snacking, alter-
ing the snack content for better oral 
and overall health.2 

5. SALIVA ANALYSIS BREAKDOWN: The 
analysis gives us 7 markers that 
describe the patient’s oral environ-
ment in a way we cannot visually see. 
For this patient, we noticed success 
after recommending the use of probi-
otics. Her ammonia levels increased 
after she started the treatment, likely 
indicating the probiotic was work-
ing and the increased commensal 
(healthy) bacteria were producing 
more ammonia.

However, gram-negative bacteria 
that contribute to gingival inflam-
mation also produce ammonia. 
Therefore, we will be able to discern 
the contribution to ammonia after 
the teeth exfoliate. We view the fall 
in acidity and rise in buffer capacity 
optimistically, as we are moving 
toward a healthier oral environ-
ment. Although we see an increase 
in cariogenic bacteria in the second 
analysis, it cannot be explained. We 

often see differing levels based on 
diet or drinks, or the patient could 
have had a carbohydrate-rich snack 
or drink before her appointment 
that altered these numbers. The 
markers for acidity, buffer capacity, 
and ammonia gave the best indica-
tion early on to indicate we are head-
ing in the right direction.  

Conclusion
This case had many important les-
sons for us to learn from the begin-
ning, with the child not visiting 
us until age 3 and to the eventual 
progression of disease. The first 
visit, occurring at 6 months after 
the eruption of the first tooth or by 
age 1, certainly has become more 
important than ever. We know that 
proactivity is best, as is beginning 
early with appointments, including 
preventive care. Becoming comfort-
able with merely the absence of dis-
ease is one of the most problematic 
issues I can see. By performing in 
a reactive mode, we are losing the 
opportunity to create great oral 
health, which we know is a direct 
link to overall health.

By seeing changes in the oral envi-
ronment, we can work collectively 
with the family to help change course 
to a more complete oral and overall 
health. Continual development and 
education in the dental practice are 
paramount to continued health for 
our patients. 
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The year 2020 shook us all up 
in more ways than we care 
to remember. The biggest 

shocker was the spread of corona-
virus disease 2019 (COVID-19) 
throughout the world. It stopped 
businesses in their tracks, including 
dental practices.

Of� ces were shut down for 2 
full months, with most only see-
ing emergency patients because of 
concerns about spreading the virus 
from aerosols generated during 
dental procedures. Finally, in April, 
the Centers for Disease Control and 
Prevention (CDC) and the Cali-
fornia Dental Association (CDA) 
issued guidelines stating that to 
reopen safely, dental of� ces “must
have a way to eliminate, reduce, 
or contain aerosols created during 
dental treatment.” This mandate 
spurred me to look for a solution to 
manage the aerosols generated in 
my operatories.

Finding nothing available that 
would � t in a dental treatment room 
and effectively remove aerosols, I 
went to work and invented a device 
to � t the needs of every dentist. 
First, it had to be attached to the 
dental chair instead of cluttering 
up the room. Second, it had to be 
available for use at all times, and 
third, it had to be able to remove the 
majority of aerosols generated dur-
ing dental treatment.

I started by putting together 
vacuums and � lters to verify that I 
could make something that worked. 
I pulled apart the central vacuum 
in my home and taped motors and 
� lters into drainage boxes to see 
how much suction I could generate. 
After many versions (I am currently 
on the ninth working prototype 

and � nal design!) and much trial 
and error, my invention, now called 
AeroSol Away, began to take shape.

On April 19, 2020, I � led for and 
was given a provisional patent for 
my idea. Just over 1 month from the 
shutdown, I was well on my way 
to creating a stand-alone, chair-
mounted aerosol reduction device 
to help protect not just myself but 
also my staff from potentially infec-
tive aerosols.

At this time, my hygiene team was 
still at home waiting for the CDA 
to say when it was OK to return to 
work. With both the CDC and CDA 
recommending avoiding procedures 
where aerosols were likely to be 
created, except in situations when it 
was absolutely necessary, my team 
members were (reluctantly) prepar-
ing to return to work and expected 
they would be performing hygiene 
with only hand scaling instruments. 
When they found every room out� t-
ted with an early version of my new 
invention, they were thrilled. Now 
they could more safely treat patients 
without sacri� cing the effective use 
of ultrasonic instruments. No more 
wet, drippy faces and, especially, no 
more aerosols.

By July, I had re� ned AeroSol 
Away enough to warrant testing. I 
contacted the Medical University of 
South Carolina (MUSC) James B. 
Edwards College of Dental Medi-
cine and shipped one of the early 
prototypes to the school for testing. 
The results were even better than 
I had hoped they would be. In an 
email regarding the results, Walter 
G. Renne, DMD, stated, “If you do 
the math on the data, you are reduc-
ing aerosols by 97% and 100% 
with HVE.” With the data con� rm-

ing what I had already suspected, I 
was now con� dent that this was a 
device that should be standard in 
every dental operatory.

One of the most critical things 
about aerosol reduction is how close 
the vacuum is to the source. For 
example, our in-of� ce HVE has a 
vacuum ef� ciency (capture veloc-
ity, Vc) of 285 ft/min at 0.5 inch 
but it loses ef� ciency very quickly. 
Most of the other types of aerosol 
reduction devices are 8 to 10 inches 
away from the oral cavity; thus, 
they are not very effective with a Vc 
of approximately 10 to 20 ft/min 
even if they are using more than 
200 cubic ft/min (CFM) of suction 
power for removing aerosols. Aero-
Sol Away has a very strong vacuum 
(> 100 CFM) and is positioned 
very close to the patient at just 1 to 
2 inches from the oral cavity. This 
results in more than 3000 ft/min 
of effective vacuum power. This 
combination of being close and 

having strong suction provides a 
much higher reduction of aerosols 
and greater protection for doctors, 
hygienists, and dental staff.

Next came the hard work of turn-
ing this concept into a system that 
could be installed in any operatory. 
I set up a company, Aero-Sol-Away, 
LLC, and began the arduous pro-
cess of obtaining the certi� cations 
necessary to sell my invention. 
Learning about what is involved in 
creating a business out of an idea 
involves way more than I had ever 
thought. There is the ISO 9001 
certi� cation for ensuring good 
manufacturing; fabricating a great, 
consistent product that works as 
designed; and TUV certi� cation 
to make sure it is safe to operate. 
Obtaining these approvals takes 
lots of time and money. 

I’ve been fortunate that even 
during the ongoing COVID-19 pan-
demic, the practice has been so busy 
that I have been able to support the 
system’s development and the certi-
� cations without help from outside 
investors, although that’s not from 
a lack of trying.

At the outset of my inventor/entre-
preneur journey, I contacted several 
of the big dental manufacturers 
but did not successfully secure a 
partnership. Still, even without a 
partner, we have gone from idea to 
prototype to a great working model 
in under 1 year. I am currently 
working with my patent attorney to 
obtain a � nal patent, which I hope 
to have in the very near future.

Two of the most important things 
to me are keeping the manufactur-

THE FUTURE OF AEROSOL 
REMOVAL IN DENTAL 
OPERATORIES
The story of how I invented the AeroSol Away 
System in response to the coronavirus disease 
2019 pandemic.  [ by David H. Roholt, DDS ]

 A stand-alone, dual-vacuum, negative pressure 
system mounted behind the operatory chair.

 It is designed to signi� cantly reduce the aerosols, 
splatter, and droplets generated during treatment. 
 Features dual custom-shaped negative pressure 

nozzles.
 The ergonomically designed Evacu-Caps surround a 

patient’s face to reportedly eliminate aerosols.  
 The system includes a dual-vacuum motor with built-in 

muf� er, all hoses and � ttings, connectors for attaching to 
the chair back, and a HEPA � lter cartridge replacement.

AeroSol Away 

AeroSol Away
888-548-8448   |  aerosolaway.com

CIRCLE RS #34
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ing in the United States and keeping 
the price low enough for every den-
tist to have 1 system for each chair. 
As luck would have it, I found a 
metal fabrication firm in my home-
town of Auburn, California. They 
helped redesign the housing to be 
even more functional and at a lower 
cost than using locally obtained 
off-the-shelf parts. The product is 
going to be very sleek-looking when 
it is done. 

Having the housing fabricated 
out of light and strong aluminum 
makes the AeroSol Away appear 
sleeker and makes it a nicer addition 
to an operatory. We had to push 
back the release date a few weeks 
to accomplish this, but in the end, it 
will not only be supereffective, but 
will look awesome. 

Although ensuring the system 
works as intended was my top pri-
ority, making sure the final product 
was accessible to any practice that 
wants one was almost as important, 
and I’m working to make sure the 
final price is as low as possible.

I am not out to make a fortune on 
my invention. It’s more important to 
protect doctors and staff from poten-
tially harmful aerosols. I believe 
aerosol reduction devices should be 
mandatory, just like amalgam waste 
filters and sterilizers. Research backs 
up their effectiveness, and the chair-
mounted AeroSol Away is designed 
to make this key technology easy to 
install and simple to use so patients, 
clinicians, and staff can be as safe 
as possible while they provide high-
quality dental care. ●
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 The funnel design makes it possible to provide extraoral aerosol mitigation from both sides 
of the patients’ oral cavity without impeding clinician access.

 Mounted to the back of the patient chair, AeroSol Away is designed to be nonintrusive in 
the operatory.

Capture velocity (Vc) is the most important measurement. Vacuum effectiveness 
decreases with the square of the distance from the source. In other words, it is critical 
to have the vacuum nozzles as close to the aerosol source as possible.

Here is the formula used to obtain a vacuum system’s Vc.

Vc = q (CFM) / 2x2 C 

In this equation:

 } q = air volume flow ft3/m (CFM)

 } x = distance from exhaust outlet (cm)

 } C = circumference of tube

 } Vc = capture velocity, the ability of a vacuum to pull aerosols from the source. 
It is based on the knowledge that a vacuum’s suction decreases by the square 
of the distance from the source. 

This formula clearly shows that small changes in distance between the vacuum 
source and the aerosols being suctioned can result in a sizable drop in effectiveness.

Source: Engineering Tool Box: https://www.engineeringtoolbox.com/exhaust-hoods-
d_1036.html

HOW VACUUM SUCTION POWER  
IS MEASURED
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A
lan Mead, DDS, didn’t simply 
add a microscope to his practice 
in Saginaw, Michigan; he 

built his practice around the use of 
microscopes almost from the get-go. 
He purchased a practice in 1998, now 
Mead Family Dental, and moved the 
of� ce to a new location in 2013.

“So I kind of built this new of� ce 
around the idea of having microscopes 
in the operatory,” Dr Mead says.

Although he has used microscopes 
in his practice for years, it wasn’t 
until about 2 years ago that Enova’s 
Zumax caught his eye.

“Zumax had always been a brand 
that I was aware of, but they didn’t 
have an excellent sales presence in 
the United States,” he explains. “The 
scope that I’m using right now, the 
[OMS]2380, they had at the [2019] 

Chicago Midwinter. And I don’t 
know if it was a prototype or not, 
but I was drawn to it. I went back to 
that booth at the Midwinter Meeting 
multiple times.”

Most microscopes follow a certain 
design, but the Zumax’s built-in fea-
tures really stood out, he adds. How-
ever, it wasn’t until Enova became the 
US distributor of Zumax at the end of 
2019 that Dr Mead was able to add 
one to his practice.

“I knew that in my new location, 
I wanted to have microscopes in the 
of� ce,” he says. “Now, at this point, 
the Zumax wasn’t available; I had 
used different brands. Then I actually 
took [those brands] out of the opera-
tory to put the Zumax in because, 
feature-wise, there aren’t any other 
scopes that offer what this new 
microscope offers.”

One of the main reasons Dr Mead 
wanted microscopes in his practice 
was their ability to show a live video 
feed on a screen, allowing patients to 
see exactly what he sees. This feature 

Zumax 
Zumax microscopes have been devel-
oped speci� cally for the dental industry. 
Designed for single-hand operation, 
the Zumax features an electromagnetic 
clutch that balances the arm. Its 
continuous zoom technology allows for 
smooth visualization. With integrated 
high-de� nition video recording, the 
Zumax microscope can be connected 
to an iPhone for viewing and easy docu-
mentation with an attachment add-on. 
Videos can then be edited and shared. 

Enova
651-236-8857  |  goenova.com
CIRCLE RS #35

has increased patient education and 
treatment execution, he says.

“One of the reasons I built the 
of� ce around [microscopes] was that 
I was convinced that if I had a moni-
tor…connected to a camera on my 
microscope in each operatory, I could 
then show patients what I was seeing 
live,” Dr Mead explains. 

“We saw an increase in produc-
tion and treatment plans, [using] 
it,” he continues. “In other words, 
[there were fewer] questions from 
patients because I was able to 
explain it, not only with words 
but with images. This is like an 
intraoral camera on steroids. The 
image is way clearer. But more than 
that, it’s a live video of me in the 
mouth…. And I can go back with 
that video and show them again. It’s 
next-level,” Dr Mead says.

Microscopes offer dentists views 
of the oral cavity that they have likely 
never seen before, he notes. This 
makes dentistry better because it 
becomes an immersive experience.

“It’s like looking in a � sh tank 
versus scuba diving. It’s shockingly 
different to be able to see that up close 
in a microscope,” Dr Mead says.  

One of the key bene� ts of the 
Zumax is its integrated camera. Some 
microscopes require at least a basic 
knowledge of cameras to get them to 
function with a microscope, some-
thing that Dr Mead says was tricky for 
him. But the Zumax’s built-in camera 
has eliminated that problem. 

“There are a lot of reasons to look 
at the Zumax, but the built-in camera, 
to me, is probably the most important 
reason. Your precision gets better 
because you can go with a very high 
magni� cation. My favorite thing 
about microscopes is that documenta-
tion of what you’re seeing or what 
you’re doing is made so easy. The 
Zumax takes that 1 level further by 
having a button to push on the scope.”

Another feature of the micro-
scope that really impressed him 
was the continuous zoom function, 
which allows for a more seamless 
visualization of the oral cavity. 
Many microscopes have stepped 
magni� cation, which limits what 
clinicians are able to see, according 
to Dr Mead.

“You can � ne-tune the level 
of magni� cation that you want, 
which is really handy. It’s kind of 
funny, I used stepped magni� cation 
all the time. Now, I only have 1 
microscope that has zoom,” he says. 
“But that is a feature that I didn’t 
know I wanted until I had it. It has a 
smoother movement than any other 
scope I’ve used.” 

How Enova’s Zumax microscope caught the 
eye of one clinician. [ by Kristin Hohman ]

A Microscope With 
All the Gadgets

ALAN MEAD, DDS

CLINICIAN     TEAM MEMBER     INDUSTRY
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WHEN I’M ASKED what I wish I had learned 
when I was in dental school, the � rst thing 
that comes to mind is the business of den-
tistry. I don’t remember learning anything 
about how to run a business, how to man-
age people, how to manage patients, how to 
grasp the whole nonclinical dynamic of it.

The other thing I don’t think I learned 
about is the laws and the rules. Now I know 
so much about all the different regulations, 
but it would have been great to have learned 
them in school: “Name what state you’re 
going to practice in, and let’s go through all 
the laws and regulations of that state.”

Maybe waterline testing wasn’t a big deal 
back in the Stone Age when I went to school, 
but I never learned about it. I never learned 
to think about, much less, test the water. 

So as far as thinking about what I wish 
I had learned, I think it’s de� nitely a busi-
ness, so understanding business, how to 
run a business, � nances, and that kind of 
stuff would have been good. But then, also, 
there are rules and regulations. It’s not 
just, “Go out and do what’s best for your 
patient,” which is obviously what you want 
to do. It’s a lot of following the guidelines 
and making sure that you’re doing what 
you’re supposed to be doing. 

DEEPER 
TRAINING IN 

BUSINESS AND 
REGULATORY 

EXPERTISE
Lisa Kane, DMD

“YOU’VE EXAMINED YOUR patient, 
right? Now, what are you going 
to do about it, ‘doctor’!?” My 
dental school instructor had just 
put me in the hot seat right in 
front of my patient. 

I gulped and answered, “I’m 
not sure…initial periodontal 
therapy, an MOD amalgam on 
#29, a DO amalgam on #28, 
maybe a PFM crown on #30?” 

Having just started my junior 
year in dental school, I felt as 
though I had jumped into the 
deep end of the “pool of clinical 
work.” Our training up to that 
point had been about examin-
ing patients and formulating 
treatment plans. That approach 
unconsciously dominated my 
patient interactions until gradu-
ation 2 years later.

Fortunately, 2 months after 
receiving my diploma, I enrolled 
in a general practice residency 
(GPR) at the University of 
Illinois Hospital in Chicago. My 
esteemed mentor, Dr Charles 
Greene, introduced me and my 
fellow residents to a new (for 
me, at least) systematic method 
for addressing patient care. This 
method consists of the follow-
ing 10 steps: 

1. Discuss chief complaint
2. Review medical history
3. Examine clinically
4. Examine radiographically
5. Order tests and consults as 

needed
6. Formulate and present 

diagnoses
7. Discuss treatment options
8. Obtain informed consent
9. Provide chosen treatment

10. Perform periodic recall 
and maintenance.

In dental school we did, in 
fact, perform many of the above 
steps. However, we were not 

taught this logical system. I 
found great freedom in per-
forming the � rst 7 steps (up to 
and including formulating the 
diagnosis) without the pressure 
of ,“What are you going to do 
about it, ‘doctor’!?” 

A diagnosis such as “caries on 
teeth numbers x, y, and z plus 
partial edentulism” can map 
to several treatment options, 
ranging from no intervention 
to wall-to-wall carpeting. Each 
treatment option has its own 
risks and bene� ts. All aspects 
need to be discussed with 
patients as part of obtaining 
informed consent. 

Consequently, I realized that 
once I had presented my diag-
nosis, I could detach completely 
from the patient’s treatment 
decision. I could guide patients 
in their treatment choice, but 
once I had presented the treat-
ment options, their bene� ts, and 
risks, it was up to my patients to 
decide what they wanted.

Following my GPR I was 
very curious to know whether 
somehow I had missed a dental 
school lecture where this 
sequence had been taught. I 
spoke with a classmate. She 
told me that only after dental 
school had she learned the same 
10-step approach. She assured 
me that my recollection was cor-
rect: At no time during dental 
school were the elements of this 
method presented.

Although I am proud of my 
dental school and the knowl-
edge I gained there, I hope that 
the training provided currently 
includes the same or a similar 
10-step approach that I learned 
in my GPR. 

MISSING OUT ON 10 STEPS
Jonathan Rudin, DDS, MS, MPH

Dental school prepares new 
dentists for many challenges 
ahead, but there are still plenty 
of important lessons to learn 
on the job.  [ by Noah Levine ]

DENTAL SCHOOLS ACROSS the country constantly work 
to keep their curricula up-to-date and comprehensive 
enough to prepare students for successful careers. That 
training includes plenty of science and clinical experience, 
but not every new dentist leaves school with a deep 
knowledge of everything they need to master to find 
professional success.

We asked dentists from across the industry to share 
some of the lessons they had to learn on their own after 
completing dental school. Although every dentists’ story is 
unique, a common theme is the lack of formal education 
on running the business side of the dental practice.

Read on to � nd out what some of your colleagues wish 
they had learned in school.
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IT IS NOT a slight on my dental schoolor 
the amazing education I received there to 
say there are things I wish I had learned 
while still a student at the University of 
Pennsylvania School of Dental Medicine. 
Re� ecting on 23 years in the profession, 
there are actually many things I wish I 
had learned in dental school: advanced 
procedures such as implant placement, 
business skills, how to effectively com-
municate with patients and improve case 
presentations, or ergonomics to help my 
body withstand the physical punishment 
of clinical dentistry.  

But I want to narrow it down to 3 
takeaways: one I was fortunate enough 
to learn in dental school, 1 I was lucky 
enough to learn early on in my career, and 
one that I am still learning.  Before leav-
ing dental school, I had the opportunity 
to grasp the importance of good mentors 
in our profession. Dentistry involves a 
journey of continued learning, and hav-
ing a good mentor provides you with a 
trusted resource for questions, advice, 
and motivation. 

In addition to clinical dentistry, there 
are so many things to do in our profession, 
and I am grateful to have learned this early 
on in my career. From teaching at a dental 
school, to ideation and new product devel-
opment, to research and publishing, to 
participating in continuing education cur-
ricula, dental professionals should explore 
opportunities to grow individually and 
improve the profession.  

Lastly, dentistry is a team sport, and 
we succeed when the team around us is 
working toward a common goal. For me 
and my teams, that goal has always been 
providing an outstanding patient experi-
ence and excellent patient care. I still enjoy 
learning how to be a better leader, team-
mate, and mentor.

A TRIO OF LESSONS AND A 
LIFELONG LOVE OF LEARNING

Jason H. Goodchild, DMD

WOW! WHERE DO I start? Dental school gave 
me a lot of solid things to work from, but 
I quickly learned there is so much more to 
learn in dentistry than preparing a tooth for 
a � lling or a crown or an extraction. There 
are a few key things I have learned since I 
left dental school around 20 years ago:
1. Learning never stops. As much as we learned 
in dental school, it is only the tip of the 
iceberg in terms of what we need to know 
to serve our patients in the very best way we 
can. This involves being a continual student 
and means we have to get involved with 
quality continuing education and � nd great 
mentors to help us along the way. You can try 
and do it yourself, but like so many things in 
life, gaining knowledge through someone 
else’s wisdom and experience is priceless.
2. Practice management is essential for your long-
term success and happiness. You can be the 
best technical dentist in the world, but if you 
don’t have patients to work on or you can’t 
manage the numbers in your practice, you 
won’t be successful. And if you can’t man-
age to build a team that supports your vision 
and you, then you will be miserable� ghting 
an uphill battle to success and happiness by 
yourself. Worse yet, you may be surrounded 
by people who make it more challenging. 
3. Patient management and communication are 
critical.Again, you can be the best technical 
dentist in the world, but if you can’t commu-
nicate effectively with patients, you won’t be 
doing your best work. Communicating and 
building relationships with your patients are 
just as important as technical skills.
4. Laboratory selection. Find a lab that supports 
the level of care you are seeking. If their best 
isn’t up to your standards, seek another lab 
that is willing to provide you with results 
you are happy with. Your lab is part of your 
team, and they can help you succeed and 
grow and be happy. The wrong one can lead 
to inconsistent results, poor outcomes, and 
you and the patient being frustrated.

COMMUNICATION WITH PATIENTS 
AND COLLEAGUES IS KEY 

Jeffrey Lineberry, DDS

WHEN I THINK back on my dental school days, 
it’s mostly a blur. The sheer number of things 
we had to learn in such a short time was 
overwhelming: anatomy and physiology, 
pharmacology, tooth preparation, materials, 
infection control, the list goes on and on. 
Back when I graduated (1988), it was almost 
unheard-of for graduates to start their own 
practice. Many dental students had crippling 
student loan debt and it was a very competi-
tive time for dental practices, leading the 
majority of graduates to start their careers as 
associates at an existing practice. 

I went straight from dental school to a 
GPR and then right into a perio program, 
so the thought of associating with another 
practice just had no appeal. After 11-plus 
years of higher education, the thought of 
paying someone 40%, 50%, or more of my 
income wasn’t something I wanted to do, so 
I decided to build my own practice. This is 
when I realized there was 1 area for which 
dental school had not prepared me: I liter-
ally had no clue how to run a practice!

As any practicing dentist knows, having 
clinical skills is important as a base, but it has 
really very little to do with your success. That 
will, in large part, be related to hiring and 
training your staff, marketing the practice, 
learning how to maximize dental insurance, 
ordering and managing supplies, reducing 
overhead, and the 1000 other things that go 
into running a dental business. 

When I look back, I think we had 1 total 
day of practice management in dental 
school. I might have had 2 days of it in my 
perio program, but whatever it was, I was 
woefully unprepared for the realities of 
starting and managing a dental practice. 
I really wish I had been offered multiple 
courses on the nuts and bolts of how to 
actually run a business alongside the classes 
of how to cut a Class II preparation. It 
would have made my � rst 2 years in prac-
tice much more enjoyable. 

BUSINESS TRAINING WOULD 
HAVE BEEN NICE

Lorne Lavine, DMD
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A number of platforms available today allow 
clinicians and their staff to keep in close 
contact with patients in a variety of time-
saving methods. Patient communication 
solutions can quickly and easily assist with 
scheduling, improve the patient’s experience, 
and automate a number of previously time-
consuming office management processes. 
Here are 10 offerings you should consider 
implementing to help your practice grow and 
run more efficiently. 

VERBASKA / STOCK.ADOBE.COM

Solutions to 
Communicate, 
Engage Well With 
Your Patients
[ compiled by Stan Goff ]

Demandforce 
• With Demandforce, you can automatically send appointment reminders and 

recare reminders at the time you choose, using the delivery methods—email, 
text, voice—your patients prefer. 

• The reputation management and campaign studio features, enable your practice 
to build, extend, and protect its reputation with satisfaction survey, online reviews, 
patient referral, and patient newsletters.  

• Save time for the front office, reduce missed appointments, motivate recare 
attendance, and improve production.

Demandforce
833-429-1132  |  Henryscheinone.com/demandforce
CIRCLE RS #38

Dentrix Patient Engage
• Engage with patients more effectively by communicating throughout the year at 

the appropriate times, using the appropriate delivery methods. Improve front office 
efficiency, reduce no shows, enhance recare attendance, and prevent overcom-
munication with smart, real-time messaging that follows a delivery hierarchy.

• By utilizing the reputation management and campaign studio features, your prac-
tice can build, extend, and protect its reputation with satisfaction surveys, online 
reviews, patient referrals, and patient newsletters.  

• Patient Engage gives your practice everything needed to communicate with your 
patients in an automated and highly efficient manner.

Henry Schein One/Dentrix
866-624-4126  |  dentrix.com/landing/patient-engage
CIRCLE RS #39
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Patient Engagement & Communications Hub
• MMG Fusion’s Patient Engagement & Communications Hub automates office 

management, improves the patient experience, lowers patient churn, and 
increases office production. All practice communications are centralized in a 
single dashboard integrated with the practice management software. 

• The Hub facilitates seamless and efficient external engagement with patients 
and internal communications among staff. The tool allows for automated com-
munications related to upcoming appointments, preappointment care, critical 
announcements, follow-ups, billing, and more. One-to-one connection options 
include email communications, email campaigns, text, and voice using a VoIP-
based telephone solution. 

• Within the practice, detailed patient information screen-pops, intuitively 
grouped patient communications, and interoffice chat enable collaboration 
and improved efficiency by staff. The Communications Hub solution also offers 
options for bill pay, including payment through SMS text. 

• Integration with MMG Fusion’s Virtual Office Manager (Ava) allows for even 
more advanced automation and improved efficiencies. These include auto-
mated task management, assignment, and monitoring, automated information 
capture with artificial intelligence web-chat; and task prioritization based on 
key performance indicators most important to the practice.

MMG Fusion
844-938-7466  |  www.mmgfusion.com/free-demo/
CIRCLE RS #40

Denteractive
• Used by hundreds of dentists across the country, Denteractive enables prac-

tices to deliver Health Insurance Portability and Accountability Act (HIPAA)–
compliant, and seamless virtual patient care on any browser or mobile device.

• To further promote the inevitable widespread adoption of teledentistry, 
Denteractive is the first enterprise-class software provider to offer dentists 
a free tier of service with unlimited live messaging and up to 10 live video 
sessions a month with no hidden costs. Active dentists can upgrade to an 
affordable unlimited video/messaging tier at any time, among other benefits. 

• The company is also one of the largest direct-to-consumer teledentistry service 
providers in the country, with a nationwide staff 100-plus teledentists who care 
for hundreds of patients per day with urgent and other dental issues on a real 
time 24/7/365 basis.

Denteractive
888-574-7754  |  www.denteractive.com
CIRCLE RS #41
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Podium
• Podium Webchat helps you give your patients what 

they want: a way to contact you without inducing 
phone anxiety. That’s already a point in your favor. 

• Webchat lives on your website, collecting lead 
data and providing an excellent experience to your 
customers.

• Your customers text. So should your business. 
Connect with website traffic, get more reviews, 
collect payments, and more by sending a quick 
message.

Podium
855-659-7791  |  podium.com
CIRCLE RS #42

TeleDent™
• TeleDent by MouthWatch has many new features 

that were specifically designed to improve patient 
communications and practice profitability. 

• Thanks to its intuitive, mobile-friendly patient por-
tal and simplified workflows optimized for dental 
teams, it is the smart choice when it comes to 
connecting with patients safely and conveniently. 

• Offer your new and existing patients virtual con-
sults, post-op evaluations, home care instructions, 
streamlined specialist referrals, and emergency 
evaluations.

• Now integrates with Dentrix.

MouthWatch
877-544-4342  |  mouthwatch.com
CIRCLE RS #45

Curve GRO
• Curve GRO is one of the only solutions that 

maintains all patient communication and patient 
records within a single database. The result is a 
single platform supported by 1 vendor designed 
to streamline workflows and reduce costs, while 
improving the patient experience.

• Powered by a robust campaign engine, it automat-
ically manages patient reminder campaigns and 
updates the schedule when the patient confirms. 
GRO delivers 2-way conversational texting. 

• GRO is designed to deliver better service, reduce 
cancellations, and improve staff efficiency.

Curve Dental
866-351-0749  |  curvedental.com
CIRCLE RS #43

Sesame Elite Websites
• The sites are custom-built exclusively for dentistry 

and designed for seamless functionality on all 
devices. Each website is well branded, warm, and 
friendly, with easy-to-use navigation and accessi-
ble information. Each includes live backgrounds 
that will keep prospective patients engaged while 
helping to boost your search engine rankings.

• Includes virtual features designed to improve 
patient communications and reduce potential 
germ exposure between your patients and staff. 
Every website also comes with a Secure Sockets 
Layer (SSL) certificate.

Sesame Communications
866-592-7572  |  www.sesamecommunications.com
CIRCLE RS #46

Weave Communication/Marketing
• Weave provides instant access to what you need to 

know and do for each customer the moment they 
call, facilitating more meaningful and productive 
interactions. The VoIP phone system combined 
with a desktop and mobile app improves schedul-
ing, customer response, online reputation, team 
workflow, and revenue generation.

• It uses the internet to perform office communica-
tions, allowing practices to securely use the HIPAA-
compliant Weave app to text patients. Users can call 
or text from a personal device using the app to appear 
as if they were communicating their your office.

Weave 
888-579-5668  |  getweave.com 
CIRCLE RS #44

Virtual Office
• Designed to keep dental staff connected with their 

practice and patients when they’re away from the 
office, Virtual Office offers a number of tools that 
allow clinicians to see patients and manage their 
practice and patients from anywhere. 

• Includes Virtual Visits for teledentistry appoint-
ments, 2-way text communications with patients, 
a remote phone system that allows you to interface 
with your office phones from anywhere, allowing 
use of a personal phone for practice business 
without having to give your number to patients, and 
access to patient data remotely.

RevenueWell
855-415-9355  |  revenuewell.com
CIRCLE RS #47
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Information provided by Refera.

5Ws* Refera 

WHAT
• Refera.com

WHO
• Refera 

855-473-3372  |  refera.com
CIRCLE RS #49

WHERE
• Any general or specialty practice, or 

anywhere with access to the internet.

WHEN
• Anytime a patient is being referred to a 

specialist or other care provider, or any 
time a specialist is receiving a referral 
from another provider.

WHY
• Referring patients to specialists 

and receiving referrals from general 
practitioners is a part of almost every 
dental practice, but the process 
is rarely managed in a traceable, 
standardized manner. Refera is an 
online platform that allows practices 
to refer patients to any other practice, 
and to receive referrals from other 
practices via a Health Insurance 
Portability and Accountability Act 
(HIPAA)–compliant system that 
includes attachments and the ability 
to track referred patients. This helps 
ensure patients receive prescribed 
care and that no potential patients slip 
through the cracks.

THE 5Ws*

THE HOW

This paperless referral management solution makes it easier to follow patient care from  
specialists and to ensure patients return to your practice for follow-up care. [ compiled by Noah Levine ]

• The Refera platform allows practices to quickly and easily send patient and case information to referral partners with 
a system that can be directly integrated into the patient database to auto-complete many of the referral fields. Once a 
referral has been sent, the system tracks its progress so you know when the patient has scheduled the appointment 
and when the treatment has been completed. As a centralized platform, Refera creates a single place to manage the 
patients who must leave your practice for outside treatment. Detailed reporting on referrals is available, and HIPAA-
compliant video chat features allow you to use the system for collaborative discussions with clinicians or patients.
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Town & Country
makes restoring 

implants
SIMPL™!

Town & Country’s exclusive SIMPL™ implant solution: 
With a fixture-level impression or IOS scan with scan body, we can restore 
almost every major implant on the market. For one low price you receive 
all parts, model work and final restoration ready for insertion – with the 

abutment and implant backed by a comprehensive warranty!

One of the nation’s most experienced implant dental labs:
Over 5,000 cases restored in the past 12 months
60,000 Atlantis Abutments ordered & counting

#1 single location Atlantis supplier in the U.S.

NO parts 
to order

MUCH LESS 
chairtime 

ONE all-inclusive
price

Super Elite Lab

13 YEARS AND
COUNTING

Contact us today to discuss your implant case with 
one of our experienced technical advisors: 800-925-8696

tncdental.com
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What if it knew what media you 

needed for your job?

Digital equals connection. You don’t 

work outside of modern workflows.

Neither do we. Our content is 

designed with you in mind.

4 channels: the chair, the tools, 

the front office, the lab.

Products. Esthetics. Techniques. Business.

Your team asked. We answered.
www.DentalProductsReport.com

Only one network gives you 
the complete picture of dentistry.
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I have seen many incorrect assump-
tions and statements about encryp-
tion, so I wanted to tackle the most 

common misconceptions here:
1. Encryption isn’t mandatory. This 

is simply not true. If you look at 
the Health Insurance Portability 
and Accountability Act (HIPAA), 
there are essentially 2 types of rules: 
required and addressable. Required 
is cut-and-dried: You must do it. 
Addressable is a bit more gray, but 
not that difficult to understand: If 
it’s reasonable and appropriate, you 
must do it (emphasis is mine). If it is 
not reasonable, then come up with 
an alternative or document why you 
don’t think it’s required. This is not 

a get-out-of-jail-free card, because it 
all boils down to that reasonable and 
appropriate statement. You have to 
be able to prove that based on current 
standards, the requirement isn’t rea-
sonable, and as you’ll see below, that’s 
a hard argument to make.

2. There are no consequences if my data 
aren’t encrypted. Even if we ignore the 
HIPAA requirement, this would be a 
significant mistake. Although much of 
HIPAA is somewhat ambiguous, the 
Breach Notification Rule is not: If you 
suffer a breach, then by law you must 
notify your patients in writing, alert 
the local news media (in certain cases), 
and be listed on the Department of 
Health and Human Services “Wall of 

Shame” (if your breach affects 500 or 
more individuals). Getting back to that 
get-out-of-jail-free concept, it actually 
does exist, but only in this specific case: 
If your data are encrypted, then you 
are exempt from that breach notifica-
tion. For this reason alone, it’s almost 
impossible to not justify encrypting 
your data. Another fun fact is that 
most (but not all) ransomware viruses 
have difficulty attacking encrypted 
files, so you reduce your chances of a 
ransomware infection if the data are 
already encrypted.

3. It’s too expensive to encrypt my data. 
Well, considering that it’s free, good 
luck with that argument! If yours 
is like most practices, you can and 

should be storing all your data on 
your server. With Windows Server 
2008 no longer being supported 
and patched (and, thus, a HIPAA 
violation), you should be using Server 
2012, 2016, or 2019 as your server 
operating system. And every one of 
those operating systems (including 
Windows 10) has a built-in encryp-
tion software called BitLocker. It’s 
part of the system and costs nothing 
to activate. Unless you have extensive 
information technology (IT) experi-
ence, you’re better off having an IT 
specialist set it up for you and docu-
ment it, but compared with the down-
side of declaring a HIPAA breach, it’s 
worth every penny. 

4. Encryption will slow down my network. 
This may be true in theory, but the 
real-world consequences are almost 
impossible to detect. Decryption 
occurs on the fly, and modern proces-
sors handle this very quickly. For 
example, if it normally takes 1.5 sec-
onds for your practice management 
system (PMS) chart to open, if the 
data are encrypted, it may now take 
1.6 or 1.7 seconds. Those are just ran-
dom numbers; whatever slowdown 
might occur will be so negligible that 
you really won’t even be aware of it.

There is no good excuse for not 
encrypting your data. It’s a HIPAA 
law, it protects your data from 
infection, and it’s free. Above all, it 
protects the practice from having to 
declare a breach, which would be dev-
astating to any dental office. 

[ Editor’s Note: The Authentic Fron-
tier Gibberish headline is a reference 
to the 1974 movie Blazing Saddles, 
directed by Mel Brooks. ]

ABOUT THE AUTHOR

Lorne Lavine, DMD, founder and president 
of The Digital Dentist, has more than 30 
years invested in the dental and dental 
technology fields. A graduate of University 
of Southern California, he earned his DMD 
from Boston University and completed his 
residency at the Eastman Dental Center 
in Rochester, New York He received 
his specialty training at the University of 
Washington and went into private practice in 
Vermont until moving to California in 2002 
to establish TDD, a company that focuses 
on the specialized technological and HIPAA 
needs of the dental community. He can be 
reached at drlavine@thedigitaldentist.com 
or 866-204-3398.

In part 4 of this series, Lorne Lavine, DMD, discusses the 
importance of encrypting your data and how consequential 
not doing so can be to your dental practice. [ by Lorne Lavine, DMD ]

‘Authentic Frontier 
Gibberish’
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CALL US TODAY
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YOU CAN ORDER ONLINE 24/7!
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WE SHIP NATIONWIDE!
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DENTAL CHAIR
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THELIST QUICK BITES
for team development 
and practice success

NEXT MONTH: The organisms that thrive in the oral cavity

1985 
Dentistry enters the era of computer-aided design and 
computer-aided manufacturing (CAD/CAM) with the debut 
of CEREC, the profession’s � rst CAD/CAM solution.  

1989
Dentrix launches, representing the � rst dental practice manage-
ment software for computers running Microsoft Windows.

2003
Planet DDS launches Denticon, the industry’s � rst 
cloud-based practice management application.

2017
The Yomi from Neocis becomes the � rst FDA-approved 
robot-assisted dental implant system. 

2017
The � rst completely robotic dental implant procedure is completed in China.

These 10 milestones all represent leaps forward for the dental industry. 
Each is a mechanical or computerized system designed to accomplish 
a previously manual task. Although these innovations stretch back more 
than a century, the pace of such breakthroughs is increasing. In recent 
years, automation has come to everything, from patient communications 
and practice marketing to radiograph reading and treatment planning.  

In a world where arti� cial intelligence (AI) can handle many tasks 
on its own, and a range of automated services and processes help 
us daily, it can be easy to forget just how far back the history of 
automation actually stretches. From the � rst simple machines to our 
modern computerized marvels, humankind has long sought ways 
to make common tasks easier through the use of technology.

Dentistry is no different. Modern dental practices use any 
number of technologies and solutions to make treatment more 
effective, more ef� cient, and less onerous for patients and 
clinicians alike. The history of dentistry is � lled with technological 
breakthroughs, and any time a machine is used to handle a task 
previously done manually, it’s a move to employ automation. 
Here are 10 of these milestones in dental automation.

1875
George F. Green patents the � rst electric dental drill.

1877
The Wilkerson chair is the � rst hydraulic dental chair.

1879
Charles Chamberland invents the autoclave sterilizer.

1939
The � rst electric toothbrush is developed in Switzerland. 

1957
John Borden introduces the � rst air-driven contra-angle dental handpiece.

[ by Noah Levine ]

LUCKYSTEP / STOCK.ADOBE.COM

10 MILESTONES IN AUTOMATING DENTISTRY
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Protecting Patients and Profitability

Register today! Scan or visit
www.dentalproductsreport.com/building-safe-efficient-practice-2021

Join Dental Products Report® for an exclusive virtual event on infection control that 
will take clinicians through the best practices in creating a safe and efficient practice. 

When: Friday, March 19, 2021 at 9am EST! 

Our virtual event includes:
» The latest in infection control products and solutions
» Workflows for operating at top efficiency during and 

after the pandemic
» New approaches and best practices for keeping 

patients and staff safe
» And much more!

Explore, learn and earn up to 6-CE credits!
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Save on award-winning handpieces!

2020
2

ProStyle E
- Electric Handpiece System

- Attachments that fi t all   
major brand motors

SAVE $600!

Call 1-888-333-8440 ext. 1 or visit laresdental.com to place your order today. Promo Code #DPR0221
30-day money back guarantee4. Off ers expire 3/31/21

$395 average price!

 ProStyle SF
Highspeed Handpieces

Buy 2, get 5 
(3 FREE!)

1

The smart way to meet CDC/OSHA requirements for 
between patient autoclaving of Prophy handpiecesPastel Plus 

Prophy Handpiece 

$339*New!

Buy 4, Get 1 Free!

*Average price when
you buy 4 get 1 free.

Electrifying performance doesn’t have to be expensive

Sale Pricing

Item Regular Price Sale Price

Motor and control box
Includes control box, hose and LED motor $1,799 $1,199

1:5 Classic contra angle w/FG, FO $1,099 $799

1:1 Classic contra angle w/Latch, FO $1,099 $799

1:1 Straight attachment, non-FO $549 $479

Affordable financing available at 6.5%3

ProStyle E 
Electric Handpiece System Free in-office test drive4

No hassle. Risk free.

SAVE $600!SAVE $600!

Brushless Lube-Free Motor
for extended, trouble-free 
operation that saves both 
time and money

Anti-Burn Push Button
tungsten carbide ball 

button/spindle interface for 
enhanced patient safety

Tri-Port Spray
for unobstructed cooling

Bifurcated Solid 
Rod Optics
for shadow-free visibility 
and illumination

Speed Control Knob
easily adjusts for 1:5 
or 1:1 attachments to 
optimize procedure 
and instrument 
speed 

White LED Lighting
with twin-beam optics 
for bright illumination 
and visibility

Autoclavable
to meet new 
CDC requirements 

Forward/Reverse
Selector Button
maximizes system 
procedural versatility 

Motor/Control Box

Every dental practice can benefi t from the unstoppable power, smooth chatter-free cutting, and pleasant 
sound quality of these Lares electrics! The Lares ProStyle E System is the perfect solution for new electric 
users or when your existing system isn’t quite cutting it. 

Quick plug-and-play technology makes ProStyle E easy to transport between operatories. Easily the best 
choice in today’s electrics, ProStyle E saves you hundreds compared to similar models, while still delivering 
the performance and versatility you expect.

1:5 Classic
contra angle

1:1 Classic 
contra angle

1:1 Straight
attachment

SAVE $300!

Prostyle E
Electric Handpiece Attachments

1 Applies to phone orders only. 2 The ProStyle SF and Legacy 5 were awarded “Best Product of 2020” by the leading independent research publication. 3 Subject to credit approval. 4 Inquire with your 
Lares representative for rules and limitations. 5 MULTIfl ex and KaVo are trademarks of KaVo Dental GmbH. 6 Prices for standard (757) or compact (557) head size, steel bearings. Add $12 per handpiece for 

ceramic bearings. 7 Prices for standard(757) or compact(557) head size, ceramic bearings. 
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Featured as a Best Product of 2020 by the leading independent research institution, Lares quality highspeed handpieces 
deliver enhanced performance, long life and the power you need to provide your patients the best care.

• Standard or compact head sizes
• DynamicPrecision™ balancing for quiet operation
•   SteelGrip push button chucking system for 

long-lasting bur retention and cutting precision
•  Solid rod cellular optics for bright, 

lasting illumination (optional)
•    KaVo MULTIfl ex5 compatible 360̊  swivel 

and quick disconnect (optional)

•   Stainless steel construction with non-slip 
Signature™ or TactilSense™ grip

• Long-life precision ceramic bearings (optional)

Call 1-888-333-8440 ext. 1 or visit laresdental.com to place your order today. Promo Code #DPR0221
30-day money back guarantee4. Off ers expire 3/31/20

The smart way to meet CDC/OSHA requirements for
between-patient heat sterilization of Prophy Handpieces

Award-winning performance at factory direct savings
Dentistry's best highspeed value.

Choice of compact or standard head size 
for both ProStyle SF & Legacy 5 models

™

Choice of compact or standard head size 

ProStyle SF 
Highspeed Handpieces

Non-swivel backend models

Fits KaVo5 couplers

Swivel backend models

Affordable financing available for large orders on all models3

Buy 2, get 5 (3 FREE!)1

Sale Pricing
Item Regular Price Avg. Price w/ 2+3 Off er6

Swivel, fi ber optic $988 $395

Swivel, non-fi ber optic $908 $363

Non-swivel, 5H fi ber optic $848 $339

Non-swivel, 4H non-fi ber optic $728 $291

Fits KaVo5 couplers

Legacy 5 
Highspeed Handpieces

Sale Pricing

Item Single Unit Buy 3+ Price7

Swivel, fi ber optic $919 $719

Swivel, non-fi ber optic $869 $669

SAVE $600! 
(When You Buy 3)

2020
2

Buy 4, Get 1 Free!

*Average price when you Buy 4, Get 1 Free!

Pastel Plus
Prophy Handpiece

$339*

Smaller, lighter, quieter ....Your hygienist will love it!

Pastel Plus
• Featherlight weight at only 1.7 oz.
• Super short 3.9 in. length for perfect balance
• 360-degree swivel for fatigue-free control 
• Withstands repeated autoclaving
• Accepts all disposable prophy angles
• Quiet, vibration-free operation
• High torque to remove stubborn stains  
• Low-pressure, smooth start-up minimizes splatter 
• Full two-year warranty
• Connects to any four-hole supply hose

New!

Buy 4, Get 1 Free!

*Average price when you Buy 4, Get 1 Free!

New!

THIS IS NO TIME TO CUT CORNERS ON INFECTION CONTROL

Pastel Plus Pricing

Item Special Introductory Price

Pastel Plus prophy handpiece
Buy 4, Get 1 Free!*
Choice of pink, light green, light blue or light gray nose

$424
$339

1Actual competitor prices found on popular dealer website February 2020
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