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The conservative technique of professionally dispensed and supervised, home- 
administeredvital bleachingis now a routine treatment in the dental profession. This 
double-blind study evaluated the Rembrandt Lightening Gel and Whitening Tooth- 
paste for shade change, colorimeter shade change. As well, it evaluated soft tissue 
health by periodontal probing, plaque index, and bleeding index. A patient question- 
naire evaluated perception of whitening, perception of oral hygiene, average hours 
per day, and average days per week. Bleaching trays were worn over a 4-week period. 
The bleaching system showed definitive whitening effects as evaluated with the Vita 
shade guide and the colorimeter. The bleaching system had no deleterious effects 
on the soft tissue. The Rembrandt toothpaste alone demonstrated two-shade 
lightening. This vital bleaching system shows definitive whitening of the teeth in 
short periods of time with no adverse effects. 

arious formulations of H,O, for tooth bleaching or V stain removal have been described as early as 
1898.' In 1937 in the Journal of the American Dental 
Association, Ames, reported an alternative technique 
for removing fluorosis stains using hydrogen peroxide. 
Currently, a majority of the U.S. dental profession has 
used the professionally dispensed, professionally su- 
pervised, home-administered bleaching technique. This 
technique uses 10% carbamide peroxide with a bleach- 
ing tray. 

It is well known that teeth are permeable3 and 
discolor with age.4 Patients and dentists have a height- 
ened interest in conservative procedures that effect 
esthetic changes such as the whitening of teeth5The 
variables associated with bleaching or lightening of the 
teeth are concentration, method of delivery of H,O, 
amount of time in contact with the teeth, and tempera- 
ture. 

In general there are three broad categories of whit- 
ening systems available (Table 1). Traditionally, the 
bleaching of teeth involved high concentrations of hy- 
drogen peroxide (30 to 35%). which is thermocatalytically 
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activated by heat or light. This technique required 
multiple visits and excellent soft tissue isolation due to 
the caustic nature of high concentrations of H,O,. 
Adverse reactions have been noted in the literature with 
high concentrations of H,0,.6 

Recently, infocommercials have promoted several 
3-step, over-the-counter whitening systems. The em- 
ciency of these 3-step systems is questionable and has 
not been well documented clinically in the dental litera- 
ture. 

The theorized 3-step methodology is a pretreatment 
of the teeth with an acidic solution of acetic or citric acid 
with a ph range of 2.6 to 3.8 to cleanse the teeth.' After 
placing a 6% H,O, gel on the teeth, the teeth are 
subsequently brushed with a pigmented toothpaste 
containing titanium dioxide. 

The titanium dioxide [white pigment) may give a 
temporary painted whitened appearance. It has been 
reported that repeated use of acidic over-the-counter 
systems will cause significant loss of tooth structure.8 

The professionally dispensed home-administered 
whitening systems use 3% concentrations of H,O, in an 
anhydrous gel. Carbamide peroxide is an inclusion 
molecule that contains hydrogen peroxide, which is 
released upon dissolution in water. The theory of re- 
versingthe discoloration process ofteeth is based on the 
permeability of enamel. The molecular weight of H,O, 
being similar to H,O is absorbed into the enamel and 
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Tab le  1. Whitening Systems in Uw 
Concentration Method of Amount of Advantages Disadvantages rvpe of 

System of Active Treatment Time In 
Ingredient Clinical 

W20J Use 

1) In office 30-35% Professionally Prior to Traditional Expensive 
dispensed in 1937 technique Technique 
office Clinically sensitivity Traditional 

Thenocatalytic treatment proven Chair time 

treatment H202 

Postoperative 
sensitivity 

2) 10%-11% 
Carbomide 
peroxide with 
bleaching tray 

3% H20, 

3) Over-the-counter. 6% H,O, 
3-step bleaching 
systems 

Professionally Since 1960s 
dispensed and 
supervised - 
home administered 

Over the counter Since 1990 

Technique 
Expense 
Chair time 
Clinically proven 

Expense Not proven 
clinically 

Acidic 
conditioner 

Transitory 
whitening if any 

oxidizes the transitory color bodies within the tooth, 
thus causing a lightening effect. This does not alter the 
atomic or molecular structure of the tooth.g.’O 

Discoloration may be due to extrinsic staining or 
intrinsic color bodies. Most traditional in-office systems 
and almost all over-the-counter, 3-step systems use an 
acidic pretreatment of teeth. The objective of pretreat- 
ment should be to remove extrinsic stains or plaque 
without an acidic attack on the tooth. The system 
studied used Rembrandt toothpaste, a cleansing tooth- 
paste clinically effective in removing extrinsic stains 
and plaque.”-’3 This eliminates the use of acidic 
pretreatment solutions. I4-l7 

The Rembrandt Whitening System’s clinical effi- 
cacy has been documented by many clinicians.1c17 Low 
concentrations of hydrogen peroxide are nonmutagenic 
and noncarcinogenic. lBThe current and past research 
and literature indicate that current use of 10% carbamide 
peroxide is safe when administered properly under the 
supervision of a denti~t.’~.*~ 

The purpose of this cllnical study is to evaluate the 
Rembrandt Lightening Gel and Whitening Toothpaste 
through double-blind protocol for whitening effects and 
related soft tissue response. 

MATERIALS AND METHODS 

Forty-eight patients were randomly selected. Quali- 
fications necessary for the acceptance of the patient 
included sufficient enamel or natural teeth present in 
the anterior upper dentition to evaluate the lightening 
effect. After patient selection, a maxillary alginate im- 
pression was taken and poured in stone for fabrication 
of a bleaching tray, with .080 thermoplastic resin. Initial 
shade evaluation was done using the Vita shade guide 

by three independent evaluators. The Vita shade guide 
was selected because it was the most widely used shade 
guide system and most dentists are familiar with this 
shade system. A Ney color-corrected light was used 
during all shade evaluations and photographs. All 
shade evaluations were done in the same room under 
the same light environment to standardize the ambient 

Thirty-five millimeter slides and Polaroid CU5 pho- 
tographs were taken, once again under color-corrected 
light in the same room for standardization of ambient 
light. The Vita shade guide selected by the evaluators 
were included in the photographs for evaluation and 
documentation. A CR 221 Minolta Colorimeter was 
used to evaluate the maxillary right central. Due to the 
2 mm circular measurement and various colors within 
the tooth or on the surface of the tooth, an acrylic 
indexing jig was custom fabricated for each patient to 
locate the colorimeter in the exact same location at each 
week of the evaluation. A facial periodontal probing was 
completed with a bleeding index of the anterior teeth 
available from second bicuspid to second bicuspid. The 
patient was then instructed to chew a disclosing tablet, 
and a plaque index was taken on the maxillary second 
bicuspid to second bicuspid. The Rembrandt Lighten 
and Rembrandt Lighten placebo were randomly given 
out, with Rembrandt toothpaste. Placebo gel and 
Rembrandt gel were indistinguishable and unknown to 
evaluators and patients. 

Patients were instructed to maintain normal rec- 
ommended oral hygiene procedures such as flossing, 
then brushing with the Rembrandt toothpaste alone. 
Prior to placement of bleaching tray, patients brush 
with a 50/50 mix of toothpaste and gel. The bleaching 
tray was loaded with the bleaching gel in the interior 

light. 

80 



Study Using 10% Carbamide Peroxide 

Table 2. Average Number d Vita Shade Changes 

Placebo Bleaching 
---___ - 

Method I 
Shade change scale 1-4 Vita Lumin 

+454+ 53 +1 376 i  65 
T=929 

Method 2 
Average number of Vita shade changes 
(+ equals lighter shade change) 

1 88 2 1 65 4932230 
T=5 18 

maxillary arch and then fitted into the mouth. The 
excess is expectorated and the tray worn for 1.5 hours 
per day. Patients were recalled at weekly intervals for a 
total of 4 weeks for examination and evaluation of shade 
and photographs. For patient perception and evalua- 
tion, a patient questionnaire was developed. At the 
initial visit, and fourth-week visit, patients evaluated 
how dark or how light they perceived their teeth to be, 
on a scale of 1 to 10, and were asked several dietary 
habit questions including whether they smoked, drank 
coffee or tea, or had their gums bleed upon brushing, 
had sensitive teeth, or were taking antibiotics. On the 
fourth and final week of evaluation, the patient was 
evaluated for shade, photographs were taken, 
colorimeter readings were taken, and the facial peri- 
odontal probings were taken along with the plaques and 
bleeding indexes. 

RESULTS 

The Vita shade guide is arranged in color groups, A 
1-4. B 1-4. C 1 4 ,  and D 24. Shade evaluation of a 
patient's teeth may begin in a color group of A with a 
darkness of 3. After bleaching, the shade may be in the 
color group B with a darkness of 1. The color groups do 
not allow for calculation of shade change or the degree 
of lightness or darkness. Hence, shade change was 
tabulated by two methods. Method one without respect 
to Vita color groups and a second method by ordering 
the Vita shade guide from lightness to darkness by the 
evaluators. Method one reports the difference in shade 
within the 1-4 scale V b l e  2). 

In method two, the shades were assigned numbers 
1-16, with 1 being the lightest 031) and 16 being the 
darkest (C4). This allows for shade change tabulation 

Table 3. Average Change of 1 Values of Cdorimeter 
Readinas* 

Placebo Bleaching 

4.72 f 3.17 + 4.51 f 4.74 
T = . &  

Table 4. Average Net Change d Perio Pocket Depth 
per Patient 

Pocket Depth Change Rembrandt Whitening Gel 

-2.25 t 5.47 -3.96 zk 7.78 

- Equals net decrease in pocket depth per anterior 10 teeth, 
which were facially probed. 

based on change of lightness irrespective of color group- 
ings. The shade change between the initial visit and the 
fourth-weekvisit for each evaluator was calculated. The 
average number of shade changes for bleaching and 
placebo is reported in Table 2. 

The colorimeter readings were taken in L a b. The L 
value correlates to lightness, or value, while 'a" corre- 
sponds to a change in red-purple and "b" values to a 
change in yellow. Initial and fourth-week final L values 
were used to calculate average change in lightness or 
value. The average colorimeter shade change is re- 
ported in Table 3. 

The net change in pocket depth from initial visit to 
four weeks was totaled for each patient. The net change 
of each patient's pocket depth for the anterior 10 teeth 
was then averaged for the placebo and the bleaching 
group (Table 4). 

The net change in bleeding indexes and plaque 
indexes for each patient was totaled. The average for the 
placebo and bleaching groups is in Table 5. 

Patients scored the lightness or darkness of their 
teeth on a scale of 1-10 at the initial visit and the fourth 
week. The patient perception of shade change is re- 
ported for the placebo and bleaching groups in Table 6. 

A patient questionnaire also provided data on the 
day(s) per week and the number of hours per day the 
bleaching tray was worn. As well perception of oral 
hygiene and whether a patient's mouth felt cleaner was 
also addressed (Table 7). 

Table 5. Average Change in Plaque and Bleeding Index p e r  
Patient 

Placebo Bleaching Gel 

Average change in plaque index per patient 
-1.17f4.17 -3.36 f 4.41 

Average change in bleeding index per patient 
+. 19 2 4.35 +.36 2 3.84 

- equals a reduction in plaque scores. 
+ equals reduction in bleeding index. 

Table 6. Patient Perception d Whitening 

Placebo Bleaching 

+.76 +2.611 

*+ equals lighter shade change 
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Table 7. Average Number d Days and Hours, Cleaner Mouth, 
and Improved Oral Hygiene 

Fiacebo Bieaching 

666  6 52 

- - -_ 
Average nbmber of days per week 

Average numbei sf Pours per day 
' 554 W,d 1 386 hrid 

?ercentage of patients who perceive their mouth rs cleaner 
86% 95.45% 

Percentage of patients who felt their oral hygiene hod 
improved 

93.3% 86.36% 

DISC U SS I0 N 

The Rembrandt Whitening System shows a signifi- 
cant whitening effect over the placebo at a t-test level of 
significance of .O 1. 

The Rembrandt Bleaching Toothpaste placebo alone 
demonstrated some lightening. It is the evaluators' 
observation that the Rembrandt toothpaste produced 
almost two shades of lightening by removing any extrin- 
sic staining as found in studies by Baylor University, 
Boston University, and the University of Pennsylva- 

It is the authors' opinion that the shade difference 
in Table 2 using Method 2 is more representative. The 
method of organizing the Vita shade guide from light- 
ness to darkness does not limit evaluators' shade 
selection or limit shade change results. For example, 
several patients began at shade A3 with the final shade 
being B1 (Fig. 1). Method two allows for the lightening 
effect between A1 and B l  to be recorded. Method one 
records a change of two shades, method two records the 
shade change as six shades because A3 is the seventh 
darkest shade in the Vita system. 

nia. 11-13 

Both methods of shade evaluation showed signifi- 
cant lightening at the 1 percent confidence level. The 
colorimeter uses a flash of light and measures the light 
reflected. Varying translucencies or opacity levels and 
the curvature of the tooth may influence colorimeter 
results. 

Of the 48 patients, only one complained of sensitiv- 
ity. Upon examination, she was found to have consider- 
able amounts of cervical and incisal dentin exposed. 
She admitted to being sensitive prior to bleaching. The 
patient was instructed to use the bleaching tray as a 
fluoride tray. After approximately 4 days of having 
administered fluoride she continued the bleaching pro- 
tocol and finished the study. 

The traditional soft tissue evaluation of periopockets, 
plaque index, and bleeding index shows no adverse 
effects, which is in agreement with other clinical find- 
ings.21.22 Ten percent concentrations of carbamide per- 
oxide are commonly used for intraoral soft tissue le- 
sions because of its low toxicity and bacterial static and 
cariostatic properties.22-34 

The whitening gel did not demonstrate any gingival 
imtation, but has demonstrated a slight reduction of 
gingival imtation as measured by perioprobings, plaque 
index, and the bleeding index. 

CONCLUSION 

Rembrandt Whitening Gel significantly lightened 
the teeth over the placebo by three shades (+3.05) 

Rembrandt toothpaste alone demonstrated a whit- 
ening of two shades (+ 1.88) visually and lightening of 
+3.72 after measurement with the colorimeter. 

The combination of Rembrandt Lighten gel and 
Rembrandt Whiten Toothpaste produced a lightening 
shade change of +4.93. 

Patients with the Rembrandt had a perception that 
their teeth appeared lighter. 

visually. 

Figure 1. .Left Shade A3 before bleaching: RQN. Shade B1 after 4 weeks of bleaching with Rembrandt. 
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The Rembrandt gel is apparently safe and effective 
when administered under professional supervision, 
under testing with double-blind criteria. 
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