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Table 5: Mean Color Change (SD)

Group Day N AL* Aa* Ab* AE AVita Shade
D3+ Post 24 4.08 (0.31) -0.42 (0.06) -2.69 (0.17) 5.05 (0.32) -6.40 (0.52)
4 24 6.84 (0.48) -1.03 (0.09) -4.25 (0.24) 8.26 (0.48) -8.44 (0.53)

7 24 7.72 (0.51) -1.28 (0.09) -4.65 (0.25) 9.23 (0.52) -9.04 (0.56)

14 24 4.62 (0.50) -0.95 (0.09) -3.59 (0.31) 6.13 (0.54) -8.26 (0.65)

84 23 2.58 (0.21) -0.79 (0.08) -2.58 (0.19) 3.92 (0.22) -7.45 (0.51)

D3- Post 24 3.86 (0.35) -0.40 (0.06) -3.03 (0.31) 5.10 (0.44) -6.38 (0.53)
4 24 2.54 (0.27) -0.47 (0.05) -2.02 (0.32) 3.59 (0.35) -5.82 (0.47)

7 24 1.29 (0.18) -0.41 (0.05) -1.18 (0.27) 2.29 (0.26) -5.68 (0.46)

14 24 1.17 (0.18) -0.35 (0.05) -1.36 (0.27) 2.25 (0.27) -5.33 (0.59)

84 23 1.27 (0.22) -0.34 (0.05) -1.28 (0.22) 2.26 (0.23) -4.87 (0.52)

D1+ Post 12 5.22 (0.48) -0.36 (0.09) -2.97 (0.32) 6.10 (0.54) -6.25 (0.86)
4 12 6.56 (0.50) -1.21 (0.09) -4.12 (0.27) 7.92 (0.50) -8.58 (0.71)

7 12 7.12 (0.54) -1.46 (0.10) -4.28 (0.35) 8.53 (0.56) -9.28 (0.57)

14 12 3.07 (0.57) -1.09 (0.12) -2.38 (0.43) 4.49 (0.60) -8.69 (0.46)

84 11 1.03 (0.32) -0.64 (0.06) -1.34 (0.28) 2.26 (0.31) -7.27 (0.92)

D1- Post 12 5.24 (0.48) -0.40 (0.06) -3.21 (0.32) 6.26 (0.54) -6.25 (0.86)
4 12 2.25 (0.44) -0.73 (0.07) -1.95 (0.41) 3.40 (0.51) -5.61 (0.85)

7 12 0.62 (0.48) -0.65 (0.07) -0.93 (0.39) 2.41 (0.37) -4.39 (0.66)

14 12 0.00 (0.43) -0.47 (0.06) -0.37 (0.35) 1.77 (0.33) -4.36 (0.70)

84 11 -0.08 (0.32) -0.28 (0.06) -0.27 (0.46) 1.73 (0.39) -4.24 (0.75)

Figure 1: Mean change in E for in-office and in-office + at-home tray.

bilize for either product upon completion of the current
study.

The D3- and D3+ treatments were not significantly
different immediately after in-office bleaching
(p>0.37). However, all of the other follow-up examina-
tions after in-office bleaching in the D3- group had sig-
nificantly less color change (AL*, Aa*, Ab*, AE, Ashade
guide) than D3+ (p<0.0001). Color change did not sta-
bilize for either D3- or D3+ upon completion of the
study, which was an unexpected result. The D1+ group
had significantly less overall color change (AE) at 2
weeks (p=0.0417) and 12 weeks (p=0.0155) compared
with the D3+ group after at-home bleaching.

There were indications of a treatment-by-day inter-
action for sensitivity (p=0.02 for tooth sensitivity of D1
and p=0.07 for D3, p=0.001 for gingival sensitivity of
D1 and p=0.06 for D3), indicating that the treatment
comparisons need to be evaluated separately for each
day. The D1- group had significantly lower tooth sensi-
tivity (Figure 3) than D1+ for day 5 (p=0.0471), and
D3- had significantly lower sensitivity than D3+ for
days 4, 5 and 6 (p<0.04). The D1- group had signifi-
cantly lower gingival sensitivity (Figure 4) than D1+
for day 1 (p=0.0116) and D3- had significantly lower
sensitivity than D3+ for days 5 and 6 (p<0.02). D1 had
significantly higher tooth sensitivity (p=0.0478) and
gingival sensitivity (p=0.0029) than D3.

DISCUSSION

In-office bleaching has been shown to lighten teeth
rapidly; however, there is often a considerable reversal
of tooth whitening within two weeks of bleaching.'*'
At-home mouthguard bleaching usually requires two-
to-three weeks of treatment, but, generally, there is
less of a reversal of tooth whitening than with in-office
treatment. Combining both forms of treatment should
shorten the bleaching time for clinicians and increase
the “whitening” effect for patients. In the current
study, a new in-office bleaching gel with a 36% hydro-
gen peroxide concentration was evaluated for one week
in a single blind, split mouth design study with and
without at-home bleaching using 15% carbamide per-
oxide in a tray with reservoirs. The current study eval-
uated the subjective and objective evaluation of tooth
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Figure 3: Tooth sensitivity for in-office and at-home tray.
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Figure 4: Gingival sensitivity for in-office and at-home tray.

color and reversal of color that occurs with one 40-
minute gel application on 12 subjects or three 15-
minute gel applications on 25 subjects.

The half-mouth design was used in five previous at-
home or in-office studies.'™ Indications of crossover
were evaluated between the two sides of the mouth by
examining the means of the centrals and laterals, as
well as the product comparison conclusions for the cen-
trals and laterals. If crossover occurred, one would
expect to see a mixing of the data results for the cen-
trals when there were clear differences for the laterals.
No consistent effects were observed throughout the
five studies, indicating that there is no crossover effect
with this study design.

The findings showed that both in-office bleaching
treatments associated with at-home bleaching for
seven days provided significant differences in L*, a*,
b*, E and shade guide change measurements when
compared to the teeth without at-home bleaching
treatment. These results show that the new product
worked well and that at-home bleaching increased the
whitening effect of in-office bleaching treatments.

Comparing the single 40-minute application and the
three 15-minute application treatments, there was a
significant difference in overall color change (AE) at
two weeks (p=0.0417) and 12 weeks (p=0.0155). Delta
E data indicates that D3+ was significantly lighter
than D3- and D1- after three months.

Gingival and tooth sensitivity were less in the D3-
cell during the entire study, compared with the other
cells in the study. Three 15-minute gel applications
increased the whitening effect and decreased gingival
or tooth sensitivity.

Several studies compared different in-office tooth
whitening application times and agents.”*** For five
days, Kugel and others reported on using 35% HP with
and without 15% CP in a tray twice a day for one hour.”
They reported that, immediately after the tooth
whitening regimens, the group receiving only the in-
office treatment lightened 4.8 Vita shades, and the
group receiving the in-office and at-home treatments
lightened 7.1 shades. Deliperi and others compared
using 35% HP (Group 1) and 38% HP (Group 2) three
times in succession during the same appointment or
using it for 30 minutes followed by 10% CP in custom-
formed trays for 60 minutes on three successive days.*
In Group 1, Deliperi and others reported a mean
change of 8.9 Vita shades immediately after bleaching
and a change of 7.2 shades seven days after bleaching.
In Group 2, there was a mean change of 9.1 shades
immediately after bleaching cessation and a 7.2 shade
change one week after bleaching cessation.
Papathanasiou and others had subjects bleach with a
15% in-office bleaching agent for 30, 45 and 60 min-
utes.” One day later, the subjects began using an at-
home 10% CP agent in a custom-fitted tray for seven
successive nights. Those results documented a 4.9 Vita
shade change immediately after a 30-minute in-office
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treatment, a 6.4 shade change after a 45-minute treat-
ment and a 5.1 shade change after a 60-minute treat-
ment. After seven days of 10% CP at-home usage, those
subjects who had initially bleached for 30 minutes had
a shade change of 7.2; those subjects bleaching for 45
minutes had an 8.9 shade change and those who
bleached for 60 minutes had a 9.0 shade change. The
current study reported a 6.25 to 6.40 Vitapan color
shade guide tab change immediately after-in-office
bleaching and a 9.04 to 9.28 Vitapan color shade tab
change after a combination of in-office and at-home
bleaching for one week.

There are only two in vivo studies that determined
the perceptibility of color using a colorimeter.?** In one
study,* it was determined that the mean color of 3.7
Delta E units, which existed between composite
veneers and sound teeth, was rated as a perfect match
in the oral environment. In the other in vivo study,®
half of the observers perceived a color difference of 2.6
Delta E units with interchangeable right and left den-
ture teeth in a denture base. The current study report-
ed that there were differences of 3.9, 2.3, 2.3 and 1.7
Delta E units after three months in the D3+, D3-, D1+
and D1- groups, respectively.

CONCLUSIONS

The use of three applications of NUPRO White Gold in-
office whitening significantly lightened teeth in the L*,
a*, b* E and Shade Guide parameters. The use of
NUPRO White Gold at-home following the in-office pro-
cedure in both cells where it was used produced greater
lightening in all the parameters that were measured,
compared with either of the other two cells, where at-
home bleaching was not used.

The subjects who received three 15-minute treat-
ments had less gingival and tooth sensitivity than any
of the other cells throughout the study.
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