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Orthodontic Caries Control
and Bleaching

Custom tray application of 10% carbamide peroxide to orthodontic patients for removal of
plaque and avoidance of white-spot lesions is outlined.

By Van B. Haywood, DMD

ABSTRACT

Oral hygiene during orthodontic treatment can be facilitated by applying bleaching mate-
rials to elevate the pH of the mouth during the course of treatment. Fabrication of thermo-
plasticbleaching trays directly in the mouth over the braces without impressions affords
areasonable technique for the multiple trays required during the orthodontic changes.

rthodontic treat-
ment is one of the
most conservative,
long-lasting treat-
ments to improve
the esthetics and
function of a pa-
tient. Bleaching is also one of the most
conservative treatments to change the
color of the patient’s teeth. Together, or-
thodontics and bleaching afford some of
the most conservative, long-lasting treat-
ment to offer a patient. Often, bleaching
may follow orthodontic treatment, and
occasionally use the orthodontic posi-
tioner as the tray with which to deliver
the bleaching material. The most popu-
lar form for tray bleaching of the teeth
involves the use of 10% carbamide per-
oxide in a custom-fitted tray.!

One of the most disappointing seque-
lae of orthodontic treatment may occur
after the appliances are removed. Some-
times, white-spot lesions are present due
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toinadequate cleaning of the appliances
during the 1- to 3-year treatment period
(Figure 1). Some home care of orthodon-
tic patients, especially teenagers, has
been so obviously poor that the ortho-
dontist has found it necessary to remove
the braces before the completion of
treatment to save the teeth from decay.
The challenge of orthodontic treatment
is to maintain the cleanliness of the
braces throughout the treatment phase.

While bleaching will whiten teeth,
tray bleaching with 10% carbamide
peroxide has the side effect of remov-
ing plaque from teeth, improving gingi-
val scores, and elevating the pH of the
mouth and tray.® Carbamide peroxide
has been shown to kill many of the bac-
teria that cause tooth decay, as well as
remove surface staining. This beneficial
side effect affords a practical option to
deal with the problems of oral hygiene
during orthodontic treatment.

There have been many attempts to
combine the properties of bleaching
with the challenge of cleaning orthodon-
tic patients. In the early 1960s, carbam-
ide peroxide that was available over-the-
counter (OTC) was used as amouthwash
in orthodontic patients for this reason,
but with limited success, possibly due
to the low contact time. When tradi-
tional nightguard vital bleaching was
introduced in the late 1980s, fabrication
of a custom-fitted tray over the brackets
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in the traditional method using an alg-
inate impression and vacuum-formed

matrix was determined to work better.
However, over the course of the 1to 3

years of orthodontic treatment, this

approach would involve multiple im-
pressions and trays as the teeth move

every few months such that the previ-
ous tray would no longer fit the arch.
Also, the main OTC ingredient with

the best physical properties (Proxigel,
GlaxoSmithKline Consumer Health

Care, www.gsk.com) was removed from

the market, leaving less desirable prod-
ucts available for this situation.

More recently, disposable trays with
hydrogen peroxide to be worn for 30
to 60 minutes have been introduced
as a cost-effective proposal for in-of-
fice debridement of the braces before
the orthodontic visit. However, these
trays do not fit well, and the nature of
hydrogen peroxide does not retain its
activity long enough to be beneficial in
the caries control process, nor does the
pH become elevated above that point
at which tooth decay can occur. What
is needed is a cost-effective method
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Learning Objectives

« understand how the pH effects of carbam-
icle peroxide bleaching materials affects
the caries process and oral hygiene.

+ learn a technique for fabrication of
thermoplastic bleaching trays over orth-
odontic brackets directly in the mouth.

* develop a reasonable treatment option
for caries-risk orthodontic patients to
avoid white-spot lesions and caries.

Log on to www.insidedentistryCE.com
to take the FREE CE quiz.

CLINICAL EXAMPLE (1.) Poor oral hygiene during orthodontic treatment
can result in decalcified and carious enamel at the end of treatment.
(Photograph courtesy of Dr. Andrew Kious.)

to create custom-fitted trays that can

be worn overnight and contain a cost-
effective carbamide peroxide and can

be used for the duration of the orth-
odontic treatment to clean the braces

of plaque and avoid white-spot lesions

post-treatment. The purpose of this

article is to present a technique that

addresses those concerns by combin-
ing information from several sources

in the bleaching literature with clinical

applications.

Tray Fabrication

The traditional method for tray fabrica-
tion in the tray bleaching process in-
volves awell-made alginate impression




ofthe arch to be bleached. A stone cast
is generated from this impression,
and trimmed in such a manner as to
work well in the vacuum former. The
custom-fitted tray is formed from thin
soft material.

When considering how to clean orth-
odontic braces using bleaching tray
materials, the main missing portion of
the oral hygiene puzzle has been a cost-
effective tray fabrication technique that
could be used multiple times during
treatment. While the traditional alginate
impression over the brackets was initial-
ly used, it was very difficult to obtain a
good impression especially of the area of
the teeth between the brackets and the
gingiva. This area is the most difficult to
clean, and yet the tray fits the poorest in
this area. Additionally, the time and la-
bor costs to remove the wires, make the
alginate impression, pour the impression
in cast stone, trim the cast, then fabricate
ableaching tray in avacuum former for
the many times this would be needed
make that approach weary for the pa-
tient and the orthodontist.

An alternate method for bleaching
normal teeth to the traditional im-
pression, cast, and laboratory fabrica-
tion of trays is to use a thermoplastic
tray formed directly in the mouth. A
dual technique has been previously
reported.’ A later development to this
approach was the introduction of a
single clear tray sold directly to den-
tists (Sure-Fit Ultra-Thin Professional
Trays, Oratech, LLC, www.oratech.
com; Ultra-Thin Dental Trays, Archtek,
Inc, www.archtekine.com). In this tech-
nique, the single clear soft tray is heated
and softened in warm water that has
been initially brought to aboil, then ap-
plied to the arch and directly contoured
to the teeth by finger pressure. The pa-
tient then occludes into the softened
tray and applies suction to form-fit
the tray to the teeth. After the tray has
cooled, the tray handle is then removed
and the tray trimmed to fit. The use of
this tray eliminates the impression
stage for patients who may not toler-
ate impressions (those who might gag
or choke using an alginate impression
technique), and is useful in locations
where laboratory equipment like a
model trimmer or vacuum-forming
machine is not available. Generally, a
microwave oven, a coffee cup, and a pair
of scissors are all that is needed to fab-
ricate the tray. Occasionally, thermo-
plastic trays may not be long enough to
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BLEACHING PROCEDURE (2.) The
thicker tray seems to work better
over the orthodontic brackets by
covering more teeth and shrinking
less when heated. (3.) The path of
insertion of the tray should be from
the facial. Try in the tray with the
patient before heating to ensure

a proper path of insertion and full
patient understanding of relaxing
their lips. (4.) After the softened
tray is seated correctly, quickly
apply finger pressure on the facial
and lingual of the tray to adapt to
the gingival areas, starting from the
midline and proceeding distally.

completely cover the molars. However,
it has been shown that 10% carbamide
peroxide is effective as a bleaching
agent well beyond the borders of the
tray,'° and one might expect that the
antimicrobial effects would extend be-
yond the tray as well.

The recently introduced thermo-
plastic trays, also called “boil and form”
bleaching trays, were subsequently
used with orthodontic patients to avoid
removal of wires and multiple labora-
tory procedures. Those trays can be
fabricated over the orthodontic braces
directly in the mouth without remov-
ing wires or bands. Also, even though

BLEACHING PROCEDURE (5.) In-
struct the patient to close onto their
back teeth, and create suction with
their lips. (6.) When the tray has
completely cooled in the mouth,
disengage it from any brackets or
wire extensions. (7.) Remove the
custom-fitted tray that has been
made directly in the mouth over the
orthodontic brackets.

the trays are thermoplastic, they do not
get soft enough to imbed themselves
in the brackets, yet they can be readily
adapted to the gingival area below the
brackets, which is the hardest to clean.

The technique for fabrication over
orthodontic brackets is outlined in the
accompanying figures. Although the
two clear trays mentioned above in the
previous non-orthodontic bleaching
will work, the 1.5-mm thicker tray (1.5
Full Arch Boil & Form, Archtek, Inc)
has the advantage of less shrinkage,
which means it will cover more brackets
and teeth (Figure 2). One difference in
the insertion technique from a normal

BLEACHING PROCEDURE (8.) Scis-
sors may be used to both shorten
any extended flanges, as well as
remove the handle from the ante-
rior portion. (9.) Once trimmed, the
patient will have a smooth com-
fortable tray for applying the 10%
carbamide peroxide that covers

the anterior brackets, which also
protects the cheeks and provides

a comfortable Ml occlusion. (10.)

A thick 10% carbamide peroxide is
applied sparingly in the groove area
formed by the brackets.

tray is that the tray should be inserted
from a facial direction to avoid the wires
and brackets causing the ends to fold
(Figure 3). The water is heated until
it almost boils, then the tray is waved
in the hot water until the front edge
begins to curl. If it continues too long
in the water, it will shrink too much to
fit over the brackets. If it touches itself,
it will bond and be useless. Once the
tray is softened, it is removed and the
curled-in edges quickly spread back
open to avoid hanging on the brackets.
Any excess hot water is shaken from
the tray and the tray is inserted from
the facial direction. The patient’s lips
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mustbe relaxed to allow insertion of the

softened tray. Once in the mouth, fin-
ger adaptation is used to form the tray
over the brackets on the facial and the

lingual (Figure 4). When this is com-
pleted, the patient closes onto their

posterior teeth and applies suction to

form the tray with their lips (Figure 5).
The tongue can also be used to push

the tray against the lingual of the arch.
When the tray has completely cooled

in the mouth, the edges are disengaged

from the brackets (Figure 6). The tray
can then be removed, and the result is

a custom-fitted tray made directly in

the mouth over the braces (Figure 7).
A pair of scissors can be used to remove

any excess, as well as to remove the tray

handle (Figure 8). The tray is reinserted

to ensure that the occlusion is comfort-
able, and the tray handles have been re-
moved smoothly (Figure 9). If needed,
an acrylic trimming bur can be used to

smooth where the handle was adapted.
The mandibular tray can be fabricated

in the same manner, although itis more

difficult to fit. Only one tray is worn at

a time, since the trays are constructed

with the patient occluding into MI and

are somewhatbulky. The best regime is

to alternate nights of wear.

FIG.11
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CLINICAL RESULTS (11.) This patient has used 10% CP for over 2 years

in these trays. The trays were remade every 2 to 4 months, depending

on the movement of the teeth. (12.) After removal of the brackets, there
are no yellow spots or unbleached areas on the teeth, and no white spots
from demineralization of the enamel.

[

Bleaching Material for

Caries Control

In conjunction with a custom-fitted
tray made directly in the mouth over
the orthodontic bracket is the use of
an appropriate-viscosity carbamide
peroxide material. Bleaching materi-
als are ideal to use in the tray because
their high viscosity maximizes contact
time and minimizes leakage from the
tray. Tray application is ideal overnight
since the carbamide peroxide bleaching
materials are effective for overnight ap-
plication. If this is not reasonable, then
the carbamide peroxide can be used for
daytime use at a minimum of 2 hours.
The one disadvantage of bleaching ma-
terials is the relative cost for long-term
use. Typical orthodontic wear uses about
one syringe for 3 to 4 nights when using
a10% carbamide peroxide product, and
the refill kits of four syringes cost about
$4 per syringe, so the additional cost
for treatment over a 2-year treatment
regime would be about $500. However,
compared to the cost of restorative treat-
ment and the cycle of replacement resto-
rations that could be avoided, this maybe
minimal. Other options to be considered
are existing OTC products, but none
has the appropriate consistency to be

4 INSIDE DENTISTRY | April 2010 | insidedentistry.net

as efficacious. Currently available OTC

products (Glyoxide, GlaxoSmithKline

Consumer Healthcare, www.gsk.com,
and CVS Antiseptic Oral Cleanser, CVS

Corp, www.cvs.com) are much more af-
fordable but lack extensive amounts of
carbopol thickening agent, thus are not

maintained in the tray as long as dentist-
provided bleaching agents. OTC prod-
ucts can be worn in the tray for a mini-
mum of 1 hour, and still provide some

additional cleaning. Whichever material

is selected, only the amount that will cov-
er the tooth surface without excessive

leakage from the tray should be utilized

to conserve materials. It is wise to have

the patient demonstrate use prior to

dismissal from the office to ensure they
understand the location and amount of
material to use (Figure 10).

Carbamide Peroxide (CP) and
its Antibacterial Properties
There are two basic formulations of
peroxide materials used in tray bleach-
ing. The initial tray ingredient in the
original 1989 article was carbamide
peroxide, which is active for 2 to 10
hours. Hydrogen peroxide has also
been introduced, but is only active for
up to 1 hour, so it is primarily for day-
time use in bleaching. Ten percent CP
is the commonly used percentage in
tooth-bleaching procedures and is the
most thoroughly researched CP formu-
lation. It decomposes into 6.5% urea and
3.5% peroxide. The urea further breaks
down to ammonia and carbon dioxide.
Peroxide breaks down to water and oxy-
gen. Carbopol (carboxy polymethylene
polymer) is added to many commercial
bleaching preparations because it in-
creases the viscosity of the gel, increases
contact time, and slows the release of
oxygen from CP.M Adding carbopol to
CP preparations extends the maximal
oxygen release time up to 10 hours, de-
pending on how it is measured.'*"* The
antibacterial properties of CP are well
documented, as the original material was
marketed as an oral antiseptic. In addi-
tion, artificially demineralized fissures
(to simulate caries) inoculated with lac-
tobacillus, and then treated with 10% CP
gel for 2 hours showed no subsequent
growth of lactobacillus when plated.™*
The authors of this study concluded
that 10% CP penetrated the carious fis-
sures and killed the lactobacillus. It has
also been shown that 10% CP inhibited
growth of Streptococcus mutans and lac-
tobacillus in vitro and reduced levels of

salivary lactobacillus in vivo. The hydro-
gen peroxide products used in bleach-
ing are not as effective for caries con-
trol since they do not contain urea.

Effect on Saliva, Plaque,
Caries, and Gingival Health
Ammonia resulting from carbamide
(urea) degradation plays a significant
role in modifying salivary and plaque
pH. In the 1960s, it was demonstrated
that application of urea solutions to
plaque resulted in an initial rapid rise
in pH followed by a slow fall. The rise
in plaque pH was related to urea con-
centration.”” More recently, 10% CP ap-
plied by wearing a custom tray resulted
in a significantly increased salivary pH
after 5 minutes of wear even though the
CP products tested had an acidic pH
(4.8 to 5.2). Salivary pH remained el-
evated above 8 for the 2 hours of tray
wear for the test period.'® The buffering
effect of CP in custom trays extends to
plaque pH; measurements of plaque
pH during 2 hours of CP application
by custom tray showed that mean fi-
nal plaque pH was significantly higher
(8) than baseline (7). These results
confirm the buffering effect of urea on
saliva, since the normal urea concen-
tration in saliva has a significant role
in elevating plaque pH and in negat-
ing the rise in plaque pH after sugar
challenge.'® The critical pH at which
enamel and dentin begin to dissolve is
5.2 to 5.7 for enamel, and 6 to 6.5 for
dentin.” These studies demonstrate
elevation of plaque and salivary pH
significantly above these levels; this
presumably results in a lower rate of
caries.?® Elevation of saliva pH by CP
also allays fears that acidic bleaching
agents may cause enamel erosion. Itis
important to note that bleaching agents
that contain hydrogen peroxide, but
not CP, do not have these pH elevating
effects, since itis the ureareleased from
CP that causes elevation of plaque and
salivary pH. Thus hydrogen peroxide-
based agents would not necessarily
have the same cariostatic benefits.

A similar study confirmed that sali-
vary urea levels strongly correlated
with plaque pH, very possibly causing a
lower caries rate than controls or trans-
planted patients.? This confirms the as-
sumption that elevation of salivary and
plaque pH by a constant source of sali-
vary urea (for example from CP bleach-
ing agents) may inhibit caries. Such car-
iesinhibition has been demonstrated in



FIG.13

FIG.14

the rat model, where topical application
0f10% CP significantly reduced plaque
accumulation and numbers of smooth
surface enamel lesions.*

Side Effect of Bleaching for
Caries Control

The technique for using bleaching ma-
terials for caries control has been pre-
viously reported in elderly patients.?
The rise in pH creates an environ-
ment in which caries cannot flourish.
However, because it creates abasic pH,
then calculus is more likely to form.>*
It has been noted in the orthodontic
patients that more calculus is present,
often getting in the channels for the
wires. However, it was determined
that cleaning calculus was more rea-
sonable than dealing with caries.

The other possible side effect is that
the teeth may get whiter. However, for
most patients in orthodontic treatment,
thisis desirable. For teenagers, this may
be the motivating reason to wear the
tray with the bleaching material, rather

CONTINUING EDUCATION I

CLINICAL RESULTS (13.) Any yellow or discolored areas on the teeth

will generally be attributed to the composite bonding material, which
penetrates 25 ym into the enamel, and must be removed by abrasion.
(14.) Because the thermoplastic trays only come in one size, the most
posterior teeth are often not included in the tray. However, the increase in
pH in the mouth may still protect them from caries.

[

than the hope to avoid tooth decay.

Expressed Concerns

Concern s often expressed of the impact
the bleaching material will have on the
orthodontic bond strength. However,
research has shown that the oxida-
tion process of bleaching will actually
strengthen the polymerization of the
composite-bonded brackets by fur-
ther curing the composite.?® Generally,
composite only cures about 70%, so the
addition of carbamide peroxide fur-
ther increases the bond strength of the
brackets. The opposite of this is true if
bleaching is performed before bonding.
In that case, the residual oxygen in the
tooth reduces the bond strengths by
25%.2° Patients should wait at least 2
weeks after bleaching before any bond-
ing procedure is attempted, to allow the
complete dissipation of the oxygen from
the enamel.?” However, once the bond-
ing has been polymerized, then bleach-
ing over the bonding will further poly-
merize the composite.

The second concern expressed of
bleaching during orthodontic treat-
ment is that there will be a “yellow spot”
remaining after the bleaching. However,
this hasnotbeen shown to be true either,
as the peroxide passes easily through
the tooth in 5 to 15 minutes,?® and will
bleach under any composite or veneers
already in the mouth (Figure 11 and
Figure 12). If there were to be any yellow
spots, those are most likely the residual
composite from the bonding procedure,
which will be embedded into the tooth
at least 25 um (Figure 13). Abrasion
techniques must always be used after
debonding orthodontic brackets to
remove this composite. Even if there
were a chance of a yellow spot, the sim-
ple solution would be to re-bleach the
teeth. However, it has been shown that
atooth cannotbe "spot bleached” due to
the easy passage of peroxide from facial
to lingual, and all clinical examples of
bleaching during orthodontics have not
shown any hint of an unbleached spot.

Concern has been expressed about
the long-term use of the material, and
the swallowing of material. However,
the safety of 10% carbamide peroxide
has been demonstrated pre-bleaching
in use in newborn infants, and in pre-
vious long-term uses.***? The original
product (Proxigel) was approved as
Generally Recognized as Safe (GRAS)
for use as an oral antiseptic by the US
Food and Drug Administration for the
life of the patient.

Additionally, the long-term treat-
mentof tetracycline patients has shown
no detrimental effects on the teeth,?*%
and the 20-year history of research on
the technique®**” has shown the low-
concentration, neutral-pH bleaching
products from reputable manufactur-
ers tobe as safe to the teeth as normally
ingested food stuffs and drinks. The
more recent review of all the litera-
ture on safety by the European market
further strengthens the safety of 10%
carbamide peroxide.*®

Additional Benefits

of the Tray

In addition to having a custom-fitted
tray that provides a carrier for the
bleaching material to remove the
plaque and elevate the pH, the tray also
provides additional benefits. Because it
was made with the patient occluding
into maximum intercuspation, the pa-
tient has a stable M1 bite registration in
which to rest. Often during orthodontic

therapy, there may be times when one

tooth hits high, and becomes sore. The

tray levels the occlusion so all teeth are

in contact and provides a relief to oc-
clusal trauma even when no bleaching

material is added.

Additionally, because the tray covers
the brackets and wires of the anterior
portion of the mouth, it provides pro-
tection from the irritations to the lips
and cheeks of orthodontic hardware,
much in the same manner as wax, but
much smoother. The oral antiseptic
properties of the bleaching material
also help with ulcer healing, because
this was the original use of carbamide
peroxide. The bleaching material also
helps in controlling malodor, since it
provides abubbling action to clean the
teeth of food debris, as well as provide a
bacteriostatic cleaning of interproximal
spaces from its oral antiseptic activity.

As has been noted earlier, the disad-
vantage of the tray options is that they
only come in one size. Hence, the tray
fabricated in this manner may not cov-
er all the teeth (Figure 14). Because the
tray was made with the patient occlud-
ing into MI, this does not create an oc-
clusal problem. The question concerns
whether the teeth not covered will be
protected. However, because the eleva-
tion ofthe pH is the primary mechanism
for reducing caries activity rather than
plaque removal, it may not be as criti-
cal to cover all teeth, but rather have a
tray that will hold the 10% carbamide
peroxide in place during the night to
elevate the pH above that which tooth
decay can occur. When cross elastics
are worn during orthodontic treatment,
this technique cannot be used. Other
options used during orthodontic ther-
apy when elastics are being worn is to
squirt the 10% carbamide peroxide
material directly into spaces that are
hard to clean for the mechanical deb-
ridement of those areas.

At this time, it is unknown whether
this technique needs to be applied con-
tinually, or if it can be done for a week to
clean, then do every other or third day.
More research is needed in this area as
to the elevation of the pH and how long
it takes to drop below the critical levels
to allow caries to progress, as well as
the amount of plaque removed and how
long takes it take to rebuild. This may
vary from patient to patient. Disclosing
tablets may show effectiveness over time.
Additional cleaning appointments for
the increased amount of calculus may
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need tobe included in orthodontic plans.
Aswith anybleaching technique, sen-
sitivity may be a side effect.?* However,
to date, the sensitivity associated with
orthodontic therapy exceeds any noted
during this process. Additionally, the
use of potassium nitrate in the bleach-
ing materials, or the topical application
of potassium nitrate, should help any
problems.**# The use of orthodontic
trays for both bleaching application
and sensitivity application is another
adjunct to orthodontic therapy.

Conclusion

Atechnique has been presented to fabri-
cate athermoplastic tray directly in the

mouth over orthodontic brackets with-
outremoval of the brackets and without

traditional impression techniques. The

fabrication of this tray allows the patient

to use 10% carbamide peroxide nightly

as ameans to reduce plaque and elevate

the pH in the mouth above that which

will cause tooth decay. The goal of this

technique is to reduce or eliminate the

need for restorations to restore white-
spot and caries lesions after orthodontic

treatment. No negative sequelae have

been noted when this technique is used

clinically, other than the additional cost

of the trays and material.
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0 While bleaching will whiten teeth, tray bleaching
with 10% carbamide peroxide has the side effect of:
A. removing plague from teeth.
B. improving gingival scores.
C. elevating the pH of the mouth and tray.
D. all of the above

As discussed in this article, an alternate method for
bleaching normal teeth to the traditional impression,
cast, and laboratory fabrication of trays is to:

A. remove orthodontic brackets every 3 months
and prophy.

B. remove orthodontic brackets every 3 months
and bleach.

C. use a thermoplastic tray formed directly in the mouth.

D. light-cure fluoride around each orthodontic bracket.

Because the carbamide peroxide bleaching materials are
effective for this application, tray application is ideal:
A. for1to 2 hours during the day.
B. 10 to 30 minutes anytime daily.
C. overnight.
D. periodically throughout the day.

As the pH becomes more acidic from a neutral pH, the
critical pH at which enamel begins to dissolve is:

A. 49to 51
B. 52to 5.7
C. 50to5.4.
D. 56 to 6.0.

As the pH becomes more acidic from a neutral pH, the
critical pH at which dentin begins to dissolve is:

A. 53to0 5.8.
5.6.t0 6.0.
5.9 to 6.4.

B.
C.
D. 6.0to 6.5.

. e What is released from CP that causes elevation of
: plague and salivary pH?

A. urea

B. hydrogen peroxide
C. oxygen

D. carbopol

o Peroxide passes easily through the tooth:
A. when there is definitive decay.
B. in 5 to 15 minutes.
C. when there is an exposed root surface.
D. when heat and light are applied.

e What additional benefit does the thermoplastic tray
made over the orthodontic brackets afford?

A. stable Ml occlusion
B. protection from cheek and lip irritations
C. controlling malodor

D. all of the above

9 The original product was approved as Generally
Recognized as Safe (GRAS) for use as which of the
following by the US Food and Drug Administration
for the life of the patient?

A. an oral antiseptic

B. a permanent tooth whitening agent
C. a primary tooth whitening agent

D. a wart removal product for the skin

@ What is the disadvantage of the thermoplastic tray?
A. they only come in one size.
B. they always lock onto the brackets.
C. they stick to the soft tissue.
D. they are very expensive.
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