Product profile

Deleating the scourge of orthodontice
therapy - plaque

Dr. Larry W. White discusses a product that can prevent plaque from
undermining orthodontic treatment success

Abstract

Dental plaque remains the scourge of orthodontic
therapy because it often gains unusual vigor throughout
orthodontic treatment and retains the ability to damage
the teeth and gingiva irreversibly, which often cancels the
esthetics of optimal alignment and occlusion. Despite the
efforts of orthodontists to minimize decalcification, caries,
and gingivitis with intensive oral hygiene instruction as
well as products such as chlorhexidine, [luoride varnish
applications and rinses, sealants, and dietary restrictions,
the destructive effects ol pathological bacteria continue

to do harm because the previously prescribed products
have limited eflects on the pathogenicity ol the causative
organisms. A new filled sealant and adhesive containing
selenium (SeLECT Defense™, FElement 34 Technology
Inc.), which creates a powerful antioxidant and forms
superoxide radicals that provide a toxic environment for
bacteria, offers orthodontists and their patients a powerful
and durable remedy for the harmful effects of dental

Figure 1: White spot enamel demineralization and gingival
inflammation caused by chronic plague accumulation

Common strategies for dealing with plaque

Today, the most currently used preventive measures against
plaque accumulation include: intensive oral hygiene
instructions,'®*” {luoridated rinses,'®?° and/or fluoridated

plaque. gels/toothpastes.*®!#*2* Some have advocated fluoride
varnishes***® or [luoride-containing adhesives/primers'®*°
Introduction and fluoride releasing/filled sealants,” and/or antimicrobial

Fixed orthodontic appliances make the removal of dental ~ varnishes (e.g., chlorhexidine or cetylpyridinim

plaque more difficult' (Figure 1). All of the elements of
orthodontic therapy apparently gather plaque, e.g.,
brackets bands, elastics, elastomerics, springs, plastic
sleeves, etc.? Bloom and Brown® discovered in 1964 that
oral bacteria increase significantly during orthodontic

chloride).'"*® Despite the efficacy of these applications,
they remain inefficient because they need [requent
reapplication by clinicians or recharging of fluoride ions

16,2125

through patient compliance.'®**#* These requirements have
limited their clinical adoption, use, and ellectiveness. Even

have discovered how
the escalation of Streptococcus mutans during orthodontic
treatment increases patients’ risk ol experiencing enamel
decalcification and/or caries. Grant® has documented
how benign oral bacteria can mutate into pathogenic
types during orthodontic therapy, while Matassa® has
demonstrated that oral bacteria nourish themselves on the
adhesives orthodontists use to attach brackets to enamel.
Prolessional literature made clinicians aware many
years ago about the relationship between the quality of
orthodontic treatment and the patient’s quality of oral
hygiene.'? Also, much evidence exists regarding the ability
of plaque to cause inflammation"' with a subsequent
lowering of patients’ pain tolerances,” which causes
patients to further neglect their oral hygiene. The cycling
effect of neglect to plaque accumulation to inflammation
to lowered pain tolerances and back again to more neglect
contributes greatly to orthodontists’ inability to achieve

treatment. Several researchers™” more distressing, Derks, et al*” discovered that although
orthodontists know about the various demineralization
therapies available, outside of oral hygiene instruction, few

implement any of the strategies as routine protocol.
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quality therapies.”” Because ample evidence exists that
defines sensitivity as a genetic trait,'*'"? dental clinicians
may well decide that interrupting the accumulation and
destructive consequences of plaque might offer a more
productive strategy than trying to change patients’ habitual

Enat el s R A e



Product profile

Figure 2: Photomicrograph of untreated enamel with plaque
accumulation

Figure 4: Photomicrograph of untreated polyurethane O-ring.
Note the abundance of plague

A promising new antimicrobial sealant and
adhesive

A new company, Element 34 Technology Inc., or E34™,
has introduced a selenium-based product called SelECT
Defense™ , which combines selenium with a filled enamel
surface sealant and adhesive. Researchers have found that
selenium has antioxidant properties and assists enzymes
in the formation of superoxide radicals.”™** Superoxide
radicals have a toxicity for microorganisms® but not for
humans, even in elevated amounts.™

In vivo and in vitro university studies*> have proven
SeLECT Defense™ elfective as an antimicrobial agent
and as a prophylactic against demineralization, while
simultaneously displaying adequate shear bond strength
and durability when used with Transcend™ adhesive (3M
Unitek) or with SeLECT Defense™ adhesive.

Other sealants and protective coatings have displayed
demineralization and cavity prevention properties,**
but neither their endurance nor long-term effectiveness
has been well documented. Some researchers'® have even
questioned their overall effectiveness and disputed if they
make a statistical difference.

Other than chlorhexidine varnishes, which the US Food
& Drug Administration (FDA) has not yet approved, none
of the studied prophylactic remedies have any specific
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Figure 3: Photomicrograph of enamel treated with selenium-based
SelLECT Defense”. Note the absence of plaque

e

Figure 5: Photomicrograph of treated polyurethane O-ring. Note
the absence of plaque

sealants and' adhesives, which limits their usefulness, is
well documented.***

Orthodontic clinicians have need for an antimicrobial
sealant and adhesive whose active ingredient will not leach
out or wear off during an extended orthodontic treatment.
From the in vivo and in vitro tests so far, SeLECT Defense™
gives every indication of filling this therapeutic requirement
(Figures 2 and 3). Any nourishment oral pathogens attempt
to extract from a selenium-laced adhesive will prove toxic,
and the selenium will not diminish throughout orthodontic
therapy. The filled enamel sealant will provide not only an
antimicrobial agent but also a durable physical barrier to
the harmful effects of oral pathogens.

SeLECT Defense™ has gained FDA approval and offers
clinicians the appealing feature of not requiring them to
change their routine bonding protocol. Instead of using
unfilled sealants or those without antimicrobial effects,
they can simply incorporate this new sealant with their
usual bonding techniques and have confidence that it will
minimize the demineralization and gingival inllammation
caused by plaque. SeLECT Delense™ has also effectively
reduced surface accumulation of plaque when coated on
polyurethane O-rings (Figures 4 and 5) and metal brackets.

Summary
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that can negate the harmful effects of dental plaque. Since
repeated lessons of oral hygiene instruction have borne
such little fruit for many patients with low sensitivities to
discomfort, any strategy that can limit the destructiveness
of plaque would offer orthodontic clinicians an appreciated
and useful addition to their routine armamentarium. A
selenium-laced bonding composite and sealant has shown
evidence of that ability and should prove an excellent
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