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Abstract: Background: Bleaching has gradually
became a popular procedure for people searching for
aesthetic improvement. The aim of this in vitro study
was to investigate the effect of bleaching with 45% car-
bamide peroxide on the level of mineralization of ena-
mel, using laser fluorescence.

Materials and methods: Sixty extracted human
teeth were treated with 45% carbamid peroxide (Opal-
escence, Ultradent), 4 consecutive days for one hour
each day. The effect of the bleaching agent on the level
of mineralization of enamel was measured with DIAG-
NO dent pen. The statistical method we use was de-
scriptive analysis.

Results: The average values, measured before the
applications of the carbamid peroxide were 6.33. On
the first day they were 5.41, on the second 5.38, on the
third 5.11 and 5.35 on the forth.

Conclusion: There was observed a slight remine-
ralization effect due to the incorporated Ca

2+
and F

–

ions in the bleaching agent that we have used.
Key words: bleaching, DIAGNO den pent, carba-

mide peroxide.

INTRODUCTION

During the last decade bleaching has gradually
become a popular procedure for people searching aest-
hetic improvement. Despite of the changes in the com-
position of the bleaching agents a debate concerning
their effect on human enamel still exists. They contain
either hydrogen peroxide or carbamide peroxide. The
peroxide is decomposed into free radicals, which break
down large pigmental molecules, thus altering light ab-
sorption and eliminating or reducing stains (1). This,

according to some authors leads to such side effects as
demineralization of the periphery of enamel prisms, in-
creased enamel porosity, erosion (2, 3). It also affects
the organic composition of enamel (4). Different types
of mineralizing agents were recommended to be used
during the bleaching procedures or afterwards in order
to reduce these side effects (5, 6).

There has been used a variety of methods for the
determination of the demineralization and reminerali-
zation that occur during bleaching – confocal laser mi-
croscopy, microhardness tests, microradiography, iodi-
de permeability and surface microhardness, scanning
electron microscopy, etc. (3, 6, 7, 8).

AIM

The aim of the presented study was to evaluate in
vitro the effect of bleaching with 45% carbamide pero-
xide on the level of mineralization of enamel, using la-
ser fluorescence.

MATERIAL AND METHODS

Sixty extracted human teeth were treated with
45% carbamide peroxide (Opalescence, Ultradent), 4
consecutive days for one hour each time. The effect of
the bleaching agent on the level of mineralization of
enamel was measured with DIAGNOdent pen. The
protocol of the conducted study was the following:

1. Areas with intact smooth enamel surface with
sizes 2 mm/2 mm were selected on each tooth using
DIAGNOdent pen.

2. The teeth were covered with acid resistant var-
nish except for the selected areas.
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3. DIAGNOdent pen was used to register the valu-
es of the enamel surfaces left uncovered with the var-
nish before the bleaching.

4. The enamel was treated with 45% carbamide
peroxide (Opalescence, Ultradent), four consecutive
days for one hour each time. The changes in the level
of mineralization of the selected areas were measured
after each bleaching period.

The statistical method we use was descriptive
analysis.

RESULTS

The average values, measured before the applica-
tions of the carbamide peroxide were 6.33. Average va-
lues of 5.41 were registered after bleaching of the un-
protected enamel surfaces on the first day. Decrease in
the measured data was registered for thirty-seven of the
enamel surfaces, increased – for eight and with no
change – for fifteen. On the second day forty-two teeth
had decreased values, two – increased and sixteen - no
changes. The average value for the investigated surfa-
ces was 5.38. For the last two days of our experiment
the number of the teeth with decreased values became
even higher. They were forty-eight on the third day and
forty-five on the fourth day. Only one tooth on the third
day and five teeth on the fourth day had increased valu-
es. The number of teeth without changes was eleven
and ten respectively. The average values, measured on
the third day were 5.11 and 5.35 on the forth (Table 1
and Table 2).

DISCUSSION

DIAGNOdent is a 655 nm diode laser, allowing
detection of non-cavitated, occlusal pit and fissure to-
oth decay and smooth surface caries in an early stage. It
measures the laser fluorescence of the mineral structu-
re of the tooth. At the specific wavelength that DIAG-

NOdent laser operates, healthy tooth structure exhibits
little or no fluorescence, resulting in very low scale re-
adings on the display. However, decayed tooth tissue
exhibits fluorescence, proportional to the degree of the
lost tooth structure, resulting in elevated scale readings
on the display of the DIAGNOdent. According to one
of the theories concerning the way the device operates,
when infrared light reaches porosities due to deminera-
lization in tooth structures, a fluorescent light of differ-
ent wavelength is stimulated. The other explanation of
the way of action of DIAGNOdent is that the products
of the bacterial metabolism lead to changes in the fluo-
rescence of tooth structures (9). In the conducted study
the observed changes in the measured values is due
only to the influence of the bleaching agent on the level
of mineralization and not to the presence of bacterial
products.

DIAGNOdent pen is a device that according to dif-
ferent authors could be used in studies evaluating the le-
vel of mineralization of tooth tissues (10, 11, 12, 13).

There are also some studies that found out that de-
mineralization of enamel did not affect the DIAGNO-
dent measurements and changes in measurements are
due to bacteria, but they are dependent on bacterial me-
tabolites rather than the type of bacteria (14).

Concerning the treatment planning, according to
the manufacturer, values between 10–15 require no ac-
tive care or treatment, values between 15–30 require
preventative or operative care, depending on the pati-
ent’s caries risk and values of 30+ require both operati-
ve and preventative care. So the bleaching agent did
not lead to changes in the enamel that could need pre-
ventive treatment.

The bleaching agent that was used in the presen-
ted study (Opalescence Boost PF 40%, Ultradental)
contains potassium nitrate and fluoride. Potassium ni-
trate is added in order to reduce sensitivity. Fluoride is
added to help remineralization and strengthen enamel.
According to some studies on the effect of bleaching

Bleaching day
No of teeth with
decreased values

No of teeth with
increased values

No of teeth with no
change

1 37 8 15

2 42 2 16

3 48 1 11

4 45 5 10

Table 1. Number of exanimated teeth

Table 2. Average values measured with DIAGNOdent pen before and after bleaching

Before
bleaching

First day
bleaching

Second day
bleaching

Third day
bleaching

Forth day
bleaching

6.33 5.41 5.38 5.11 5.38



agents the addition of fluoride does not affect the gel’s
whitening efficacy (15), but it could eventually provi-
de remineralization properties to the gel (16, 17). De-
spite of the treatment with the bleaching agent the level
of mineralization of sound enamel increased in 60.18%
of the teeth on the first day and reached 70.5% of the
teeth on the fourth day. This demonstrates that the ad-
dition of agents restoring the mineral content of tooth
tissues into the bleaching agents is effective and could
eventually lead to a satisfactory reduce of the post-ble-
aching side effects.

CONCLUSIONS

Based on the results, obtained from the presented
study it may be concluded that the studied bleaching
agent has a slight remineralization effect due to the in-
corporated fluoride ions. No demineralization was ob-
served.
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Uvod: Izbeljivanje zuba je danas popularna estet-
ska procedura. Cilj ove in vitro studije je ispitati efekat
izbeljivanja 45% karbamid-peroksida u odnosu na mi-
neralizaciju gle|i upotrebom lasera.

Materijal i metode: [ezdeset izva|enih ljudskih
zuba tretirano je 45% karbamid-peroksidom (Opales-
cence, Ultradent) tokom ~etiri uzastopna dana, po sat
vremena dnevno. Efekat izbeljivanja na nivou minere-
lizacije gle|i je meren DIAGNO denta penom. Stati-
sti~ki su podaci obra|eni deskriptivnom analizom.

Rezultati: Prose~ne vrednosti, merene pre aplika-
cije karbamid-peroksidom, su bile 6,33. Prvog dana
nakon aplikacije bile su 5,41, drugog dana 5,38, tre}eg
dana 5,11 i 5,35 ~etvrtog dana.

Zaklju~ak: Uo~en je blag remineraliziraju}i efe-

kat usled inkorporiranih Ca
2+

i F
–
jona agensa za izbelji-

vanje koji smo koristili.

Klju~ne re~i: izbeljivanje, DIAGNO denta pen,

karbamid-peroksid.
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