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Sealants: 
A comparison 
of products
LINDA HECKER, MA, BS, RDH 

There are several important consider-
ations when you’re deciding whether to 
place sealants. A thorough risk assess-
ment must include several factors, such 
as a history of carious lesions or the 
presence of deep fissures and grooves in 
the topography of the tooth; lack of ac-
cess to both fluoridated drinking water 
and regular dental care; and white spot 
lesions indicating areas of enamel de-
mineralization. A thorough caries risk 
assessment is not complete without 
taking xerostomia into account. A mul-
tifactorial approach is best when you’re 
tailoring treatment to a patient’s in-
dividual needs.

Contraindications to consider are 
allergic reactions to any of the mate-
rials in the sealant, carious lesions ex-
tending into the dentin, insufficient 
eruption, and proximal caries. Well-
coalesced surfaces, fused fissures, and 
the absence of deep pits will not ben-
efit from sealant placement.1

Today we have a large variety of 
sealant products at our f ingertips. 
The first generation of sealants was 
developed using ultraviolet light to 
cure. The second generation was  
autopolymerized, while the third gen-
eration cured using visible light. The 
most exciting addition to the fourth 
generation was a f luoride-releasing 
agent (figure 1).2

Materials used in the composition of 
sealants vary between products. Other 
than polymerization methods, they 
can be either filled or unfilled, tinted or 
clear, or resin-based. Dental composite 
resins have been used as popular mate-
rials to restore teeth since their intro-
duction about 50 years ago.3

There has been some concern about 
the bisphenol A-glycidyl methacrylate 
(Bis-GMA) components and estrogenic 
response in humans. Due to the small 
dosage and route of administration, 
there has been negligible evidence of 
eliciting untoward reactions.4 Resin-
based sealants are harder and there-
fore more resistant to occlusal wear, 
making them ideal for bruxers.

The success of sealants is technique 
sensitive. Most products require main-
taining a dry field, which can be diffi-
cult in squirmy children. Embrace by  
Pulpdent has demonstrated reliability 
over time after being wet bonded.5 In 
a study published in the International 
Journal of Clinical Pediatric Dentistry, the 
general consensus comparing several 
glass ionomer products to resin-based 
sealants showed little to no statistical 
difference in retention at three months, 
while at six, nine, and 12 months the 
resin-based materials were signifi-
cantly better.6 Occlusal forces over time 
will wear at the sealant material, show-
ing that the harder resin-based materi-
als last longer and are more resistant to 
daily chewing and bruxing habits.

Grandio Seal by Voco is a highly 
filled nanohybrid material. Using the 
latest technology of resin to increase 
the hardness of the sealant, Grandio 
Seal resists the wear of occlusal forces 
to increase retention. A comparison of 
Voco’s product to 
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FIGURE 1: Pit and fissure sealants
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For many years, infection control studies have shown that 
reusable dental handpieces can be a source of cross-
contamination if proper sterilization protocols are not 

observed. Components of dental handpieces can become con-
taminated with patient material during use, which can spread 
into the air or mouths of other patients during consecutive use.

As a result, infection prevention and control guidelines by 
the Centers for Disease Control and Prevention (CDC) state 
that dental health-care providers (DHCPs) must adhere to CDC 
cleaning and heat sterilization requirements for dental hand-
pieces and other intraoral devices in between use on patients.1

Portable dental handpieces
In addition to dental handpieces that are attached to our dental 
units and driven by air, there is now a cordless, portable slow-
speed handpiece. The US Food and Drug Administration (FDA) 
regulates dental handpieces, including devices that are inde-
pendent of air- and waterlines. This applies to cordless, porta-
ble dental handpieces that hygienists can use outside the dental 
setting, such as during visits to schools or nursing homes. While 
they are convenient, use of portable handpieces has raised the 
question of how we should properly maintain and sanitize this 
type of equipment. To reprocess (clean, lubricate, and/or ster-
ilize) these devices, the CDC recommends adhering to current 
FDA regulations, using FDA-cleared devices, and following veri-
fied manufacturer’s instructions for use (IFU).

In 2015, the FDA issued updated advice for reprocessing 
medical devices, providing recommendations to manufacturers 
of reusable medical devices on how to write and scientifically 
evaluate reprocessing instructions. Manufacturers are respon-
sible for offering detailed information on how to prepare equip-
ment for use on subsequent patients.

This means dental providers should take note when using 
reusable devices made before 2015, as they may not fulfill cur-
rent FDA reprocessing guidelines on ensuring equipment is ap-
propriately cleaned, disinfected, and sterilized. Furthermore, 
the CDC strongly recommends that dental professionals refrain 
from using handpieces that cannot be sterilized with heat, are 
not meant for patient use (i.e., lab-only usage), and do not have 
verified FDA clearance with reprocessing instructions.

No handpiece should be used on more than one patient without 
being properly reprocessed according to the manufacturer’s IFU. 
This could mean that the entire device is barrier wrapped and then 
wiped down with EPA-registered disinfectants. Or the handpiece 

may have an outer metal sleeve that 
must be removed between patients and 
properly sterilized. Each device will be 
different and the IFU should be a consid-
eration when deciding which portable 
device is right for the practice.

Should the validity of the manufac-
turer’s reprocessing instructions be 
challenged, or if there is cause to be-
lieve that the instructions do not align 
with basic infection prevention and 
control principles, DHCPs can request 
FDA-approved documentation clear-
ance for the device in question from 
the manufacturer. If the information 
provided still does not satisfy, dentists 
can contact the FDA’s Office of Com-
pliance for further guidance.

Critical and semicritical items
As a reminder, reusable medical de-
vices—such as surgical forceps, scal-
pels, endoscopes, and scalers—are 
tools that DHCPs can reprocess and 
reuse on patients. All reusable medi-
cal devices fall into one of three groups 
based on the risk of infection associated 
with their use.2 It is important to know 
which category the portable device or 
its parts falls into so DHCPs can ensure 
they are properly reprocessing the de-
vices according to CDC guidelines:
• Critical instruments: These are 

classified as such because their use 
penetrates soft tissue or bone and 
comes into contact with blood. 
These instruments include forceps, 
scalpels, scalers, and bone chisels, 
which require thorough cleaning 
and heat sterilization after each use.

• Semicritical instruments: Tools 
such as mirrors and amalgam con-
densers should also undergo ster-
ilization between patients, as they 

Portable dental 
handpieces
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other popular sealant materials demonstrates that the 70% 
fillers used in Grandio Seal make it harder and more resis-
tant to wear. Three of the products used in this study—He-
lioseal, Embrace, and Clinpro—were more easily abraded.7

Typically, acid etching precedes sealant placement. The 
adhesion to the enamel is not determined by the proper-
ties of a bonding agent, but by the properties of the fissure 
sealant. The better the f low of the sealant, the less likely 
bubbles will form, and air bubbles negatively affect the in-
tegrity of the sealant, leading to lack of retention and seal-
ant failure. The better the material can infiltrate the small 
recesses in the enamel produced by etching, the higher the 
micro-retention and increased adhesion to the enamel. For 
example, Grandio Seal has very good f low behavior, there-
fore it f lows into the smallest enamel recesses and leads to 
high enamel adhesion.

Application is another aspect to consider when compar-
ing sealants. Advancements such as Grandio Seal’s patented 
nondripping technology ultra-fine intraoral tip allows op-
erators to have complete control when dispensing it into 
the pits and fissures without the use of a brush to agitate 
the material. The unique thixotropic properties of the ma-
terial decrease the viscosity, encouraging complete entry to 
the base of the fissure. Grandio Seal provides better mate-
rial penetration into deep fissures without the introduction 

of bubbles. Thanks to these properties, Grandio Seal is 
highly effective for long-lasting and marginally tight fis-
sure sealing.8 
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come into contact with mucous 
membrane and oral tissues.

• Noncritical instruments: Items 
such as x-ray heads have a relatively 
low risk of infection transmission as 
they only come into contact with in-
tact skin. Even so, proper disinfection 
protocols must be strictly followed.

Things to keep in mind when 
purchasing a new handpiece
Although the life expectancy of a corded 
dental handpiece reduces with each ster-
ilization cycle, studies have shown that 
with adequate care and maintenance, 
you can expect approximately 500 ster-
ilization cycles without a substantial loss 
in performance.3 This equates to about a 
year of use per handpiece. The next time 
you purchase a new portable handpiece, 
consider its maintenance and reprocess-
ing requirements. Verify if the equipment 
is autoclavable, if it has nooks or pock-
ets that can trap debris or bacteria, and 

if it is designed with the right material to 
withstand multiple sterilizations or dis-
infection over a long period of time. This 
can help you to develop a more stream-
lined sterilization process.

Instrument sterilization is an ef-
fective, low-cost, evidence-based ap-
proach to improving patient safety in 
dental clinics. Nevertheless, compli-
ance among DHCPs continues to re-
main a serious barrier. We must read 
and adhere to the instructions on all 
medical equipment that we use, in-
cluding how to properly sterilize and 
reprocess reusable tools to inhibit the 
spread of contaminants. If you are con-
sidering purchasing a portable dental 
handpiece, you must also consider 
other factors such as its maintenance 
and sterilization requirements. We all 
want tools that will make our jobs eas-
ier and keep our patients safe by adher-
ing to infection control and prevention 
protocols. Choose wisely! 
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