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Bleaching with 35 percent hydrogen peroxide causes enamel surface changes, 
which result in lower bond strengths of composite resin. Although a previous SEM 
study showed that home bleaching with 10 percent carbamide peroxide does not 
cause such surface changes, the results of our study indicate that carbamide 
peroxide bleaching reduces the shear bond strength of composite to etched enamel. 
Removal of surface enamel, however, restores bond strengths to normal levels. 

sthetic treatment of teeth is an increasingly impor- E tant aspect of the modem dental practice. One of 
the more common esthetic problems is discoloration of 
anterior teeth. To satisfy patients who want whiter 
teeth, dentists are offering a larger variety of treatment 
options ranging from full crown coverage to conserva- 
tive procedures such as bleaching. 

Although successful vital tooth bleaching has been 
reported for years,14 only recently has it generated 
great interest among dentists and the lay public. Much 
of the current interest has centered on patient-admini- 
stered bleachingwith carbamide peroxide gels in home- 
use trays. The advantages of this treatment are consid- 
erable and results have been quite dramatic in many 
cases. A large number of commercial products are now 
available for home bleaching.s11 

Unfortunately, carbamide peroxide bleachhg tech- 
niques are being used with little information based on 
contmlled research. Their potential systemic effects 
and effects on the oral hard and soft tissues have not yet 
been determined. 

Some clinicians have advocated bleaching of discol- 
ored teeth before bonding12 although one study has 
shown that bleaching with 35 percent hydrogen perox- 
ide decreases the bond of composite resins to bovine 

enamel. 13The diminished bond strength may be caused 
by changes in elemental composition of the enamel and 
formation of a more organic, acid-etch-resistant sur- 
face layer. l4 However, a recent SEM evaluation showed 
no difference in surface texture between untreated 
human enamel and enamel bleached with 10 percent 
carbamide peroxide.15The purpose of our study, there- 
fore, was to evaluate the effect of carbamide peroxide 
home bleaching gels on the shear bond strength of a 
microfllled composite resin to enamel. 

MATERIALS AND METHODS 
Sixty recently extracted human third molars were 

cleaned and randomly assigned to four groups (1 5 
teeth each). Samples in each experimental group were 
randomly assigned to three subgroups of five teeth 
each for treatment with different hleaching gels: Opal- 
escence [Ultradent Products, Inc., Salt Lake City, UT); 
White & Brite (Omnii International, Gravette, AR); or 
Proxigel (Reed and Carnrick, piscataway, NJ). These 
gels contain 10 percent carbamide peroxide as the 
active bleaching ingredient. Proxigel and Opalescence 
also contain a carbopol resin, which is a high molecular 
weight polyacrylic acid polymeric thickening agent. 
The sequence of treatment of the four groups is sum- 
marized in Table 1. 

The buccal or lingual surface of each tooth was 
flattened with carborundwn discs and smoothed with 
red Sof-Lex XT discs (3M Dental Products Division, St. 
Paul, MN. The teeth were mounted in phenolic rings 
(Buehler, Ltd., Lake Bluff, IL) with self-cure acrylic. A 
mounting jig was used to align the flattened surface 
perpendicular with the bottom of the mold. 
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Composite Resin Bonded to Bleached Enamel 

Table 1. Sequence of Enamel Surface Treatments for Contrd 
and Experimental Goups 

Group Treatment Sequence 

Flatten surface 
Bond composite 
No bleach (control) 

Flatten surface 
Bond composite 
Bleach 

Bleach 
Flatten surface 
Bond composite 

Flatten surface 
Bleach 
Bond comDosite 

Composite resin buttons were attached to the flat- 
tened enamel surfaces in the following manner. Each 
tooth was cleaned with flour of pumice slurry in a 
rubber prophy cup. The enamel was etched for 15 sec 
with 37 percent phosphoric acid, then thoroughly rinsed 
for 20 sec and dried with compressed air. A doughnut- 
shaped polyvinylsiloxane mold (3 mm in depth, with an 
internal diameter of 3 mm) was attached to the surface 
with sticky wax. Scotchbond 2 adhesive (3M Dental 
Products Division) was brushed on the enamel and 
thinned with compressed air. Silux Plus (3M Dental 
products Division) universal shade composite was placed 
into the mold incrementally and cured with a Max 
visible light curing unit (Caulk/Dentsply, Milford, DE) 
for 60 sec. 

All experimental samples were bleached at some 
point in the surface treatment sequence (see Table 1). 
Bleaching treatment lasted 72 hours, with the bleach- 
ing gel changed at 8-hour intervals. The gel was held in 
place with a sponge-like material (Vacuum Soft Screen, 
Zirc Dental Products, Inc., Minneapolis, MN). 

Specimens from the experimental groups were stored 
in distilled water for 24 hours after completion of the 
final step (i.e., bleaching of group 2, bonding of compos- 
ite in groups 3 and 4). Control specimens were also 
stored for 24 hours in distilled water before bond 
strength testing. Bond strengths were measured with 
an Instron Universal Testing Machine (Instron Corpora- 
tion, Canton, MA) in a shear mode. 

RESULTS 
Data were analyzed with the general linear models 

procedure of the SAS statistical software package (SAS 
Institute, Cary, NC). Two-way analysis of variance 
(ANOVA) showed a significant (p c 0.0002) difference in 
shear bond strengths based on the sequence of surface 
treatment. There was no sigpif3-t Merence in bond 
strengths with the different bleaching gels. Duncan's 
multiple range test (alpha = 0.05) showed that bleach- 
ing of the enamel after flattening significantly reduced 
the shear bond strength (Table 2). Removal of surface 

enamel after bleaching produced a bond strength simi- 
lar to that of the control group. Bleaching of the previ- 
ously bonded composite and enamel (i.e., group 2) did 
not reduce the shear bond strength. 

DISCUSS I 0  N 
Bleaching is frequently used in combination with 

various restorative procedures that require bonding to 
enamel. Existing restorations often must be replaced to 
improve the shade match after successful bleaching 
treatment. Other bonding procedures such as diastema 
closures or veneers (direct or indirect) are often done 
after bleaching has been used to lighten the teeth. Long- 
term clinical success of resin-bonded restorations relies 
on adequate adhesion to the tooth surface. Any factor 
compromising adhesion can affect the esthetics and 
longevity of a bonded restoration. Reports in the litera- 
ture suggesting that hydrogen peroxide bleaching de- 
creases the bond strength of resin to bovine enamel 
have caused concern that a similar effect may be 
associated with carbamide peroxide bleaching. Car- 
bamide peroxide breaks down into urea and hydrogen 
peroxide, although the concentration of the latter is 
substantially less than that of in-office bleaching solu- 
tions. I 

A previous study reported that carbamide peroxide 
caused only minor alterations in surface topography of 
human enamel.I5 However, the results of our study 
indicate that carbamide peroxide bleaching of human 
enamel can in fact significantly reduce the bond strength 
of composite resin to unground enamel. 

Flattening of the enamel surface after bleaching 
increased bond strength to nearly the control value. The 
thickness of enamel removed in our study was rather 
large, ranging from 0.5 to 1.0 mm. More conservative 
enamel removal may be sufficient to counteract the 
effect of bleaching, but further research is needed. 

CONCLUSIONS 
1. The shear bond strength of composite resin to 

enamel is reduced when the enamel has been 
bleached with 10 percent carbamide peroxide. 
Bond strength was significantly improved by grind- 
ing the surface of bleached enamel before bonding 
composite. 

2. 

Table  2 Shear Bond Strengths of Composite Resin to Etched 
Enamel In Control and Experimental Group 

Surface Treatment Bond Strenm (MPa)' Duncan Grouplng t 
Flatten/bond/bleoch 16.40 (5.98) A 

Bleoch/flatten/bond 12.65 (3.28) B 
Flatten/bleoch/bond 8.66 (2.90) C 

* Standard deviation given In porantheses. 
t GOUP M same letter ore not signflcontiy different (alpha = 0.05). 

Flatten/bond (control) 13.30 (5.18) A 9  
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3. Carbamide peroxide bleaching gels did not signif- 
icantly affect the bond strength of previouslybonded 
composite. 

4. The three bleaching products evaluated had similar 
effects on enamel bond strength despite the differ- 
ences in their composition. 

5. More research is needed to determine the minimum 
amount of enamel removal needed to restore post- 
bleaching bond strengths to normal levels. 

REFERENCES 
1. Cohen S. Parkins FM. Bleaching tetracycline-stained vital 

teeth. Oral Surg Oral Med Oral Pathol 1970: 29:465-471. 
2. Arens DE. Rich JJ, Healey HJ .  A practical method of 

bleaching tetracycline-stained teeth. Oral Surg Oral Med 
Oral Pathol 1972; 34:812-817. 

3. Boksman L, Jordan RE. Conservative treatment of the 
stained dentition: vital bleaching. Austral Dent J 1983: 

4. Feinman RA, Goldstein RE. Garber DA. Bleaching Teeth. 
Chicago: Quintessence Publishing Company, he., 1987. 

5. Haywood VB, Heymann HO. Nightguard vital bleaching. 
Quintessence Int 1989: 20:173-176. 

2867-2872. 

6. Clinical Research Associates. Tooth bleaching, home-use 
products. Newsletter 1989; 1317): 1-2. 

7. Clinical Research Associates. Tooth bleaching, home use 
products. Newsletter 1989: 13(12): 1-3. 

8. Darnel1 DH. Moore WC. Vital tooth bleaching: the White 
and Brite technique. Compend Cont Educ Dent 1990: 
11:86-94. 

9. Haywood VB. Nightguard vital bleaching: current informa- 
tion and research. Esthet Dent Update 1990: 1:20-25. 

10. Munro JR. Vital bleaching using the White & Brite system. 
Esthet Dent Update 1990: 1:46-49. 

11. Albers HF. ed. Lightening natural teeth. ADEVT Report 

12. Jordan RE. Esthetic composite bonding. Toronto: BC 
Decker, 1986:96. 

13. Titley KC, Torneck CD. Smith DC, Adibfar A. Adhesion of 
resin to bleached and unbleached bovine enamel. J Dent 
Res 1988: 67:1523-1528. 

14. Ruse ND. Smith DC. Torneck CD, Titley KC. Preliminary 
surface analysis of etched, bleached, and normal bovine 
enamel. J Dent Res 1990: 69:1610-1613. 

15. Haywood VB, Leesch T, Heymann HO, Crumpler D, Brug- 
gers K. Nightguard vital bleaching: effects on enamel sur- 
face texture and diffusion. Quintessence Int 1990: 21: 
80 1-804. 

1991; 2:1-24. 

102 


