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Glass lonomer Cement as an Orthodontic Bonding Agent
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ABSTRACT

Aim

* To find an alternative to popular orthodontic bonding agent
composite resin and elimination of acid etching.

e To assess GC Fuji Ortho as an orthodontic bonding agent
under different enamel conditions and evaluate the shear
bond strength.

e Enamel surfaces intentionally contaminated with saliva,
conditioned enamel using Fuji dentin conditioner and
conventional 37% phosphoric acid/60 seconds.

e To evaluate and compare shear bond strength to a ‘gold
standard’ composite bonding agent—Rely-a-Bond.

Materials and methods: The sample consisted of 50 human
premolar teeth collected and stored in formalin. Out of
50 samples, 38 were upper premolars and 12 were lower second
premolars. The total sample divide into 10 each. Stainless steel
contour bracket with bondable mesh measured about 3.42 mm
in length and 3.31 mm in width. Each tooth sample was
embedded in a cylindrical acrylic block of polymethyl
methacrylate (PMMN). The buccal surfaces of all the samples
were polished with fluoride-free pumice and rinsed thoroughly.
Group 1 bonded with GC Fuji Ortho after getting etched with
37% phosphoric acid/60 seconds. Group 2 was contaminated
with saliva. Group 3 was conditioned with Fuji dentin condition.
Group 4 unetched, uncontaminated, and Group 5 was treated
with rely bond composite resin after getting etched with 37%
phosphoric acid. The shear bond strength was tested using
Instron universal testing machine. The force at which bond failed
was recorded on XY recorder as shear/peel bond strength of
the material used for bonding. The reading obtained were
statistically analyzed.

Result: Rely bond showed highest bond strength of 64.70 N
(Newtons). The next highest value was that of Group 1. The
lowest bond strength in the Group 4.

Conclusion: GC Fuji Ortho can be used as a bonding agent on
etched enamel. Unetched, uncontaminated enamel surfaces
were inadequate for bracket bonding.

Clinical significance: Potential benefits of glass ionomer
cements can be utilized in orthodontic bonding.
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INTRODUCTION

Rapid stridein devel opment of science and technology have
revolutionized the basic outlook, approach and solutionsto
the problems in density. Technological advances always
havethe potential to generate shiftsin paradigms. Adhesive!
bonding technique, which has been practiced successfully
for over 30 years, is one such typical case. Advances in
bonding? systems and improved resin cements have opened
anew era, typified by an ultra conservative approach while
maintaining clinically effective and useful bond strengths.

Orthodontists use the acid etch bonding technique as a
primary means of attaching brackets to the enamel surface.
Composites are the mainstay of bonding today. They,
however, have some drawbacks.?? Search has been in
progress for better alternatives. Glass ionomer cements
(GIC) hold promise as an alternate. Recent advancesin the
technology permits GIC;? its usage without etching and
absolute moisture control is not a critical requirement.
Further, GICs release fluoride which help to reduce enamel
demineralization. Debonding procedureiseasier with GICs
and chemical adhesion with enamel is a significant
advantage.

The present study aimsto assess GC Fuji Ortho (Fig. 1)
as an orthodontic bonding agent* under different enamel
conditions and evaluated against a commonly used
composite bonding agent® and acid etching system.

To evaluate the shear bond strength of GC Fuji Ortho on:
1. Unetched uncontaminated enamel.

2. Enamel surface intentionally contaminated with human
saliva

Conditioned enamel using Fuji dentin conditioner.

4. Conventiona 37% phosphoric acid/60 seconds.

To evaluate and compare shear bond strength to a‘ gold
standard’ composite bonding agent—Rely-a-Bond.**
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Fig. 1: GC cement for orthodontic bonding

MATERIALS AND METHODS

This study aims to evaluate the physical properties of GC
Fuji Ortho self-cure glass ionomer.”8

The sample consisted of 50 human premolar teeth
(Fig. 2) extracted for orthodontic purpose, collected and
stored informalin at room temperature. The storage medium
was changed periodically to eliminate the possible
contamination. The collected teeth samples were heathy
and without caries, unrestored, without any development
defects of enamel surfaces and without morphological
aberrations.

The surface of theroot portion of the teeth sampleswere
cleaned of soft tissue debris. Out of 50 samples, 38 were
upper premolars and 12 were lower second premolars.

The total samples were divided into five groups of
10 each.

Stainless steel contoured brackets (Fig. 3) with bondable
mesh were used. The base of the bracket measured about
3.42 mmin length and 3.31 mm in width. All the brackets
were apparently of uniform size. Each tooth sample was

Fig. 3: Specimen bonded with the brackets

embedded in a cylindrical acrylic block of polymethyl
methacrylate (PMMA) so that the only crown portion was
exposed. The crown was oriented along the long axis of the
acrylic block so that the long axis of the crown was parallel
to its block. The acrylic block was approximately 4 cm in
length. The blocks were stored in distilled water at room
temperature in a closed container.

The buccal surfaces of al the samples were polished
with a mixture of water and fluoride-free pumice using a
rubber polishing cup for 1 minute. The samples were
thereafter rinsed thoroughly.

The buccal surfaces of al the samples were polished
with fluoride-free pumice and rinsed thoroughly. Group 1
was bonded with GC Fuji Ortho after etched with 37%
phosphoric acid/60 seconds. Group 2 was contaminated with
saliva. Group 3 was conditioned with Fuji dentin condition.
Group 4 was unetched, uncontaminated and Group 5 was
treated with rely bond composite resin after getting etched
with 37% phosphoric acid.

The shear bond strength was estimated using an Instron
Universal Testing machine (Fig. 4). Thismachine utilizesa

Fig. 2: Teeth mounted in PMMA cylindrical block

Fig. 4: Loading at the specimen for testine
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sensitive load cell of 980 N capacity and maintains a
constant rate of crosshead speed. For this particular study,
the crosshead speed of the Instron machine was fixed at a
constant speed of 0.5 mm/minute. The testing external
environment was 50% humid and external room temperature
was 25°C. The force at which the bond failed was recorded
on a XY recorder as the shear/peel bond strength of the
material used for bonding. The force required for the bond
failure was recorded in Newtons and tabulated for each
group.

Readings obtained were statistically analyzed (Tables 1
to 5). The means and standard deviations of the force
required for bond failure with different materials were
calculated. Paired Students t-test (Table 6) was performed.

RESULTS

Rely-a-Bond showed the highest shear bond strength'® in
this study, i.e. 64.70 N. The next highest value was that of
group 4 Fuji Ortho, etched with 37% phosphoric acid for

Table 1: Group 1 shear bond strength of GC Fuji Ortho etched

60 seconds, i.e. 63.49 N. Conditioning of the enamel with
the conditioner gave a mean value of 34.82 N. The highest
value was in the group that of Group 3 Fuji Ortho,
conditioned with conditioner was 57.82 N. The teeth which

Table 3: Group 3 shear bond strength of GC Fuji Ortho conditioned

Sample no. Shear bond strength (in Newtons)
1 30.71
2 20.78
8 23.30
4 48.80
5 44.47
6 57.82
7 35.06
8 29.09
9 22.56
10 35.59
Mean 34.818
Std. dev. 12.239
Std. err. 3.870
Maximum 57.820
Minimum 20.780
Range 37.040

Table 4: Group 4 shear bond strength of GC Fuji Ortho
unetched, uncontaminated

Sample no. Shear bond strength (in Newtons) Sample no. Shear bond strength (in Newtons)
1 42.79 1 22.15
2 51.89 2 22.34
3 36.70 8 19.53
4 33.68 4 18.08
5 29.25 5 49.26
6 63.49 6 24.08
7 34.21 7 28.08
8 24.25 8 17.05
© 32.68 9 29.80
10 62.15 10 16.05
Mean 41.109 Mean 24.642
Std. dev. 13.666 Std. dev. 9.758
Std. err. 4.322 Std. err. 3.086
Maximum 63.490 Maximum 49.260
Minimum 24.250 Minimum 16.050
Range 39.240 Range 33.210

Table 2: Group 2 shear bond strength of GC Fuji Ortho
contaminated with saliva

Table 5: Group 5 shear bond strength of composite resin
Rely-a-Bond

Sample no. Shear bond strength (in Newtons) Sample no. Shear bond strength in Newtons
1 24.15 1 44.60
2 35.38 2 58.90
8 29.22 3 59.40
4 25.23 4 63.70
5 21.60 5 65.80
6 29.62 6 68.40
7 24.48 7 69.20
8 58.17 8 71.90
9 26.00 9 72.20
10 20.56 10 72.90
Mean 29.441 Mean 64.700
Std. dev. 10.971 Std. dev. 8.674
Std. err. 3.469 Std. err. 2.743
Maximum 58.170 Maximum 72.900
Minimum 20.560 Minimum 44.600
Range 37.610 Range 28.300
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Table 6: Paired t-test for groups 1 to 4 as compared to group 5

Gold standard Name of study material t-value Significance at 1% level
Rely-a-Bond GC Fuji Ortho UN etched —-10.04 Highly significant

” GC Fuji Ortho saliva control -8.78 ”

" GC Fuji Ortho conditioned —6.95 "

” GC Fuji Ortho etched -4.53 Significant

were bonded on unetched, uncontaminated enamel, i.e. mean
value of 29.44 N and the highest value 58.17 N. The lowest
bond strength in this study showed in the group 1, i.e.
unetched, uncontaminated enamel surface wasthat of mean
value of 24.64 N. The second highest value of shear bond
strength in this study was that of Group 4 etched with 37%
phosphoric acid which gave a mean value 41.10 N.

SUMMARY AND CONCLUSION

The study was conducted to assess GC Fuji Ortho,?® as an
orthodontic bonding agent under different enamel condition
and evaluated against a commonly used composite resin
bonding agent and acid-etching system asthe gold standard
(Graph 1).81%! The shear/peel bond strength values were
recorded in Newtons.

1. GC Fuji Ortho can be used as an orthodontic bonding
agent provided the enamel is etched.

2. Composite resins*>*2 are still superior to glassionomer
cements>1%16-2! a5 regard to shear bond strength.

3. Bond strength of GC Fuju Ortho'**® glass ionomer
cements on enamel surface conditioned with GC
conditioner>”° will come within suggested minimum
of 3to 5 MPa

4. GC Fuji Ortho?® on unetched, uncontaminated enamel
or contaminated with saliva was not adequate for
orthodontic bonding.

5. Advantages of GIC, like fluoride?® release, bonding to
enamel tissue and metal isanother landmark devel opment

Minimum

Maximum

Range

B FOETCH W FOFDC [ FOUEUC M FOCSAL

Graph 1: Minimum, maximum values and range for GC Ortho for
etch/conditioning/unetch/uncontaminated/salivary contamination

as an alternate® well-established acid etch resin bond
technique.

REFERENCES

1. Buonocore MG. A simple method of increasing the adhesion of
acrylic filling materialsto enamel surface. J Dent Res 1955;34:
849-53.

2. Cohl ME, Green LJ, Elck JD. Bonding of clear plastic
orthodontic brackets using an ultraviol et sensitive adhesive. Am
J Orthod 1972;62:400-11.

3. Alfanso M, Swartz ML, PhilipsRW. Aninvitro study of certain
properties of glass ionomer cement. J Am Dent Assoc May
1978;96:785-91.

4. Maijer RC, Smith DC. Variablesinfluencing and bond strength
of metal orthodontic bracket bases. Am JOrthod 1981;79:20-34.

5. GerdisGJ, DukeES, Norling BK. Water immersion and surface
hardness of three glass ionomer cements. J Dent Res 1985,
Abstract no. 1102.

6. Bryant S, Russel CM. Tensile bond strength of orthodontic
bonding resins and attachmentsto etched enamel. Am J Orthod
1987;92:225-31.

7. Cook PA, Youngson CC. Anin vitro study of bond strength of
glassionomer cement in direct bonding of orthodontic brackets.
Br J Orthod 1988 Nov;15(4):247-53.

8. Cook PA. Direct bonding with glass ionomer cement. J Clin
Orthod 1990;24,509-11.

9. Comptom AM, et al. Comparison of shear bond strengths of
light-cured glassionomer and chemically-cured glassionomers
for use as an orthodontic bonding agent. Am JOrthod 1992;101:
138-44.

10. Burgress D, Nemeth V, Baldwin J Nocholson. Shear bond
strength of brackets bonded with resin modified glassionomers.
J Dent Res 1996;75-2204.

11. Basdra EK, Huber H, Komposch G. Fluoride released from
orthodontic bonding agent atersthe enamel surface and inhabits
enamel demineralization in vitro. Am J Orthod and Dentofac
Orthop 1996;109:466-72.

12. Adams GL, Marshal SJ, Marshall GW, Watanabe LG. A
comparative study of shear bond strength in orthodontic brackers
using microetch vs pumice, acid-etch technique. J Dent Res
1997;76:414.

13. Bridsell DC, Bannon PJ, Webb RB. Harm full effect of near
ultraviolet radiation used for polymerisation sealant and
composite resin. JAm Dent Assoc 1997;94:311-14.

14. Conrad C, Staley R, Jakobsen J. Orthodontic shear bond
strengths for a resin modified ionomer cement. J Dent Resi
1997;76:190.

15. Hecht R, ludstalk M, Rain G. Tensile bond strength of first self
adhesive resin-based dental materials. IADR 2002. San Digo
Abstract 8398.

16. Falsafi A, TonTT, BroylesBR, Krueger DD. Adhesion of glass
ionomer cements to crowns and hard tissues. IADP 2004,
Abstract 3.78.

The Journal of Contemporary Dental Practice, September-October 2012;13(5):650-654

653



Hashim Ali, Sasi Maroli

17.

18.

19.

20.

21.

22.

Movahhed HZ, Ogaard B, Syverud M. An in vitro comparison
of the shear bond strength of a resin-reinforced glass ionomer
cement and a composite adhesive for bonding orthodontic
brackets. European J Orthodont 2005;27:477-83.

Chitnis D, Dunn WJ, Gonzales DA. Comparison of in vitro
bond strengths between resin-modified glass ionomer,
polyacid-modified composite resin, and giomer adhesive
systems. Am J Orthod Dentofac Orthop 2006 March;129(3):
33.el1-16.

Godoy-Bezerra J, Vieira S, Gonzag oliveiraJH, Lara F. Shear
bond strength of resin-modified glassionomer cement with saliva
present and different enamel pretreatments. Angle Orthod
May;76(3):470-74.

BisharaSE, Ostby AW, Laffoon J, Warren JJ. A self-conditioner
for resin-modified glass ionomers in bonding orthodontic
brackets. Angle Orthod 2007;77(4):711-15.

Hioki M, Shin-Ya A, Nakahara R, Vallittu PK, Nakasone Y,
Shin-Ya A. Shear bond strength and FEM of a resin-modified
glass ionomer cement. Effects of tooth enamel shape and
orthodontic bracket base configuration. Dent Mater J 2007;
26(6):700-07.

Sudjalin TR, Woods MG, Manton DJ, Reynolds EC. Prevention
of demineralization around orthodontic brackets. In vitro study.
Am J Orthodont, Dentofac Orthopaed 2007;131:705.

23.

24.

25.

26.

Bishare SE, Soliman-M, Laffoon JF, Warren J. Shear bond
strength of anew high fluoriderel ease—glassionomer. Adhesive
Angle Orthod 2008;78:125-28.

Farah CM, Tufekci E, Moon PC, Guney-Altay O, Lindauer SJ.
White spot lesionsaround the brackets: Aninvitro study. Miami,
USA Abstract 913-1ADR 2009.

Ekworapoj P, Samranjit W, Rickkapan P, Phoon K Sup. Enamel
bonding after CCP-ACP treatment and Er, Cr:Y SGG laser
etching. Barcelona, Spain. Abstract 4504-1ADR 2010.

Lim BS, Lee SJ, Lim YJ, Ahn SJ. Effects of periodic fluoride
treatment on fluoride ion release from fresh orthodontic
adhesives. J Dent 2011;39:788-94.

ABOUT THE AUTHORS
Hashim Ali (Corresponding Author)

Professor and Head, Department of Orthodontics, Kannur Dental
College, Kannur, Kerala, India, Phone: 919447090616, 914972734179
e-mail: drhashimmds@hotmail.com

Sasi Maroli

Professor, Department of Orthodontics, Kannur Dental College
Kannur, Kerala, India

654

- JAYPEE
)



