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Abstract: Background: Premature primary tooth extraction causes loss of arch length,
therefore; space preservation is a critical step to prevent space closure that can lead to future
malocclusion. This can be achieved by using a space maintainer. Thus study's objective was
to assess and contrast the survival of three different luting materials used to cement fixed
space maintainers an in vitro study. Materials and Methods: This study used 30 extracted
human third molars without caries, cracks, or chemical pretreatment. They were divided
into three groups of ten samples (n = 10). The adhesives selected in this study were Relyx
Luting 2 (resin modified glass ionomer), TOTALCEM (self-etching, self-adhesive, resin
cement, dual cure) and Transbond Plus Light Cure band adhesive (compomer).
Manufacturer recommendations for bonding were followed after cleaning and polishing for
all surfaces of the teeth. To distinguish the specimens, the middle of the root was drilled with
a handpiece and marked with a red marker, then incubated for 24 h at 37 °C before being
transferred to a ball mill machine to induce mechanical stress. The machine was opened to

check for any failed specimen. This continued until all bands were removed from the teeth.
E Results: the mean survival time of bands cemented with TOTALCEM and RelyX Luting 2
significantly longer than bands cemented with Transbond Plus Light Cure band adhesive
(P<0.001). Conclusion: band retention with TOTALCEM and RelyX Luting2 superior than
bands cemented with Transbond Plus Light Cure Band Adhesive.

E The data was analyzed using log-rank Kaplan-Meier and Bonferroni post hoc tests at p 0.05.

Keywords: adhesives, ball mill, luting cements, space maintainer, survival time.

Introduction

Children's primary teeth are valuable. They are essential for mastication, phonetics, aesthetics, and
maintaining the space for permanent teeth. Dental arch integrity and permanent tooth space are two of
the many functions of the primary dentition. Children with unhealthy diets have an increased risk of
developing tooth decay, which may end with extensive crown restorations and early tooth loss ®. Early
loss of primary dentition causes drifting and space loss @, which can cause well-known issues like tooth
malposition, overcrowding, ectopic eruption, impacted tooth, and deprived molar relationship ®.Fixed
appliances called "fixed space maintainers"(SM) are used to keep the space available so that the unerupted
tooth can be guided into the right position in the arch @.

The most frequent SM utilized when a primary molar is extracted too soon is the band and loop space
maintainer ®. This type can be manufactured easily, with low cost and well tolerated by children.
Although the advantages of band and loop space maintainer, it does have certain drawbacks. Failures in
the cement and breaks in the solder connection in the band and loop space maintainer are two of its most
significant downsides ©.


mailto:reemortho@codental.uobaghdad.edu.iq
https://orcid.org/0000-0001-8647-6015
mailto:sarra.mohannad1202a@codental.uobaghdad.edu.iq
https://orcid.org/0000-0003-0131-3917
mailto:reemortho@codental.uobaghdad.edu.iq
https://orcid.org/0000-0002-0893-6300
mailto:bahri.basaran@ege.edu.tr
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

J. Bagh. Coll. Dent. Vol. 36, No. 4. 2024 Zaidan et al.

The cement lute plays an important role in the band's retention. Several investigations had been carried
out to look into the improvements in the realm of luting cements @. Glass ionomer cements (GIC) have
gained a lot of popularity since they bind to metal and enamel, ion releasing ability (Fluoride), and have
an antibacterial effect. The biggest drawback of glass ionomer is that they might become contaminated
with moisture while they are setting, and the maximal binding strength is only attained after 24 hours ®.

Resin-modified glass ionomer (RMGIC) is considered advancement in glass ionomer technology. It
advantages over GICs include low solubility, the capacity to chelate enamel and metal through an acid—
base reaction, tolerance to moisture, and high tensile and compressive strength, respectively ®. Compomer
(polyacid modified composite resin) is a combination of GIC and composite resin, which mixes the
properties of these two materials 9. Through photo polymerization, which employs energy to activate
photo-initiators and produce radical polymerization equal to that of a resin composite, in this situation
the setting process is started @0. In 2002, a type of resin-based material was introduced called self-adhesive
resin materials. They were designed to replace many traditional cement driveways. They combined the
positive properties of different materials, like adhesives and conventional luting. The two mechanisms
that aid in the development of adhesion are micromechanical retention and chemical retention between
acidic monomer groups and hydroxyapatite®?.Self-adhesive cement do not require tooth surface
pretreatment ,therefore; it will reduce the number of bonding steps, decrease clinical working time®3.

The fatigue life of a “material is “defined as the number of repetitive loading cycles it can endure before
complete failure”. Stress-life plot, which summarizes the damage nucleation, damage accumulation, and
failure processes of a material into a single, empirical connection, is frequently used to illustrate this
behavior 4. The fatigue is one of the major reasons for fracture of materials 4.

Ball mill fatigue testing cements yields reproducible results in a short time that match clinical performance.
The fatigue test cannot quantify loads developed, but it does simplify clinical conditions. The slow
cracking of pre-chipped cement and mechanical destabilization from the spheres are the most likely causes
of failure @”. The objective of the study was to make a comparison and assessment of the survival time of
bands cemented with different cement type after a ball milling simulation of mechanical fatigue stress

Materials and methods

Ethical approval was submitted to the Ethical Committee in Baghdad University College of Dentistry
NO: 555322 in 17 April 2022. A sample of 30 human third molars previously extracted and stored in 0.1%
concentration of thymol particles (V/W) and distilled water after extraction and subjected to periodic
change to avoid dehydration and microbial growth @%. The samples were collected from patients
complained from soft tissue impaction their age was (19 — 27) years old. Duration of sample collection was
four months. A 20X stereomicroscope (Kruss, Germany) was used to examine teeth. Teeth with Caries,
cracks, restorations, and chemical pretreatment were excluded @9. Thirty orthodontic stainless steel bands
were used in the study (I0S, USA). The teeth were cleaned with non- fluoridated pumice (i-Faste, Siauliai,
Lithuania) for 10 seconds with aid of polishing brush and slow speed handpiece then washed and dried
7. The teeth were divided into 3 groups each group had 10 teeth. The bands were cemented on the teeth
immediately after the cleaning and polishing procedure had been done by following the manufacture
instructions:

Relyx Luting 2 (3M, USA), a resin modified glass ionomer, was used to bond 10 specimens. It was applied
to the interior surface of the band after being mixed with cement using a spatula, and it was then light-
cured for 20 seconds from the occlusal surface using a led type light cure device (woodpecker, China).

10 specimens, TOTALCEM (ITENA, FRANCE) (self-etch /self-adhesive resin cement/ dual cure) was
immediately applied to the interior surface of the band using an auto mix tip that was included in the
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material's kit, and then light-cured for 20 seconds. Transbond plus Light Cure band adhesive (3MUnitek,
USA) (compomer) was used to bond 10 specimens. It was applied directly to the interior band surface
using a tip that was included in the kit of the material, and it was then light cured for 20 seconds from the
occlusal surface.

After bonding procedures had been done the middle of root surface used for identification between the
specimens, by making marks with the aid of hand piece. All of marks then colored with the aid of red
colored pen marker to ease the differentiation between the specimens. The red marker left to dry. After
completion of samples preparation, the specimens then collected together in one container contained
distelled water and incubated in 370C for 24hours(® prior to the test to mimic the intraoral environment
@0, After the incubation period had been completed; the specimens were transferred to the lab to be tested.
The test was achieved at the University of Technology in materials engineering department, powder
technology lab. A machine that would induce mechanical fatigue is called a ball mill machine. The type of
machine used was a roller ball mill (Capco, UK). This machine contains two rollers, a ceramic container, a
protective shield, a motor and also supplied with spheres to mill the materials used in this machine as
illustrated in Figure 1.

Figure 1: Roller ball mill during operation

The total weight of the selected spheres was 470 + 1 g @Y measured by using sensitive scale (kern ,Germany)
.The machine was operated at 100 rounds per minute for one hour®?, then the mill was opened to check
for any debanded or loose specimens. Every specimen with a loose or removed band was excluded. Then
the mill was closed and the process continued in this manner until all of the bands were removed. The
ball mill was run for 10 hours in total.

Statistical analysis

Data Description, analysis and presentation were performed using Statistical Package for social Science
(SPSS version -22, Chicago, Illionis, USA).Shapiro walk test was used to test the Normality sample
distribution, Log Rank test was used to test the significancy among groups. Multiple Comparisons of
survival time between groups by using Bonferroni post hoc test

Results

Normality test of survival time among groups showed that all the samples were normally distributed
at p>0.05 for checking normality shapiro walk test Table 1. The descriptive statistics of fatigue survival
time for every adhesive luting are given in Table 2 .Log Rank test was used to test showed the existence
of significant differences among the groups (P <0.05) as showed in Table 2.

Multiple Comparisons of survival time between groups using Bonferroni post hoc test showed that there
was no significant difference between TOTALCEM and RelyX Luting? while there was highly significant
difference between Transbond Plus Light Cure band adhesive and RelyX Luting2 and also with
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TOTALCEM as showed in Table 3. Transbond plus LC band adhesive specimens (blue colour line) started
to fail in the first hour of the beginning of the test, while the other remaining specimens that belonged to
the same material failed in the 3¢ and 5" h hours of the test, respectively. Relyx Luting 2 specimens (grey
dot line) showed failure after 3 hours of the beginning of the test and gradually failed until all the
specimens failed in the 9t hour of the test. TOTALCEM specimens (pink line) started to fail at the 4th hour
,and the remaining specimens failed gradually until the last hour(10* hour) as showed in Figure 2

Table 1: Normality test of survival time among groups.

Groups Statistic df P value
RelyX Luting 2 0.899 10 0.211
TOTALCEM 0.902 10 0.229

Transbond Plus 0.868 10 0.095

Non-significant p>0.05

Table 2: Descriptive statistics of survival time among group

Groups Mean +SD  +SE  Min. Max. 1L<2§k Vflue
RelyX Luting2 5500 2014 0637  3.000 9.000
TOTALCEM 7200 2098 0663  4.000 10.000 6215 g-ig.l?’
Transbond Plus 1.800 1.398 0.442 1.000 5.000

Sig=significant Min. = minimum, Max. = maximum,

Table 3: Multiple pairwise comparison of survival time among groups using

RelyX Luting 2 TOTALCEM 0.074 NS
TOTALCEM Transbond Plus <0.001 H Sig
Transbond Plus RelyX Luting 2 <0.001 H Sig

Sig. =significant, NS= non-significant, H Sig = highly significant
The statistical analysis employed the following levels of significance: NS p>0.05, S 0.05 p<0.01 H
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Figure 2: survival time of different adhesive materials
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Discussion

The laboratory investigation evaluated the survival time of three different adhesive materials used
for band cementation. As the results showed that the mean survival time of TOTALCEM(self-etch /self-
adhesive )was longer than that of both RelyX luting 2 (resin modified glass ionomer) and Transbond
plus light cure band adhesive ( compomer) but statistically not significant with RelyX Luting 2 which is
was in agreement with a study done by Cantekin et al® this may be due to that TOTALCEM is self-etch
self-adhesive materials, and it has dual retention: micromechanical retention and also chemical retention
this retention occur between monomeric acidic groups and hydroxyapatite. It has phosphoric acid
groups within its multifunctional monomers, which demineralize and infiltrate enamel at the same time.
The most important reaction in the cement setting process is radical polymerization. This reaction can be
launched by light exposure or by the linking of cement monomers, which results in the production of
high molecular weight polymers .

The resin-based self-adhesive cement that was investigated for this study contains a significant amount
of adhesive acidic monomer to improve bonding to the adherent surface. As a result, these cements
provide exceptional adhesion and remarkable mechanical strength in addition to low water sorption and
expansion that they have . Self-adhesive resin cements combine the benefits of resin cements' superior
strength with low solubility 4.

Relyx luting 2 (RMGI) showed shorter mean survival time than TOTALCEM which might be due to this
cement a double phase material. It contains a significant acid—base reaction as part of their overall curing
process, as well as a free-radical resin polymerization reaction that can be initiated by light and/or
chemically. A second polymerization reaction performs the fundamental acid-base curing reaction
@ During the early stages of setting, the RMGIC acid-base and visible light polymerization reactions
may inhibit one another, which may explain the low bonding strength of RMGIC compared to
TOTALCEM self-adhesive resin cement®@9.

Transbond pluslight cure band adhesive (compomer) showed shortest mean survival time than the other
two materials (p <0.001) since it consists of acidic monomers that can polymerize and ion-leachable glass
particles. In the context of compomers there is no acid-base reaction like there would be in a RMGIC. A
free radical polymerization reaction caused them to harden ®¥. Water-absorption is an aim in the design
of compomers @ and dipping in water can cause their mass to expand by 2% to 3.50. Since they have a
carboxylic group, they must be neutralized. Water absorption is required for neutralization. It is a
relatively slow process that depends on the degree of water diffusion. Although it is a necessary step to
assist neutralization, it was found that it has a negative effect on their mechanical properties. Contrary
to the traditional composite resins, which are known to absorb reasonable amount of water but this
mechanism doesn’t cause significant changes to the mechanical properties ¢9. The lower GI acid
neutralization rate observed in RMGIs compared to compomer may be due to glass particle silane
coatings, water replacement with monomer, and/or lower levels of polyacid .

Compared to the other two cements utilized in this study, the TOTALCEM luting agent has a high
followability that has fine particle size and low viscosity, improving the bonding to the tooth surface
62 The bond failure of specimens in the ball mill machine was most likely arise from a process of delayed
crack propagation that was induced within the luting material by the force of impact and the mechanical
action of the ceramic spheres. The ball mill method uses a variety of forces ranging in severity ©3. The
exact mechanism of band failure inside the ball mill was currently unknown, but it was thought to occur
by the force of impact and the mechanical action of the ceramic spheres on the specimens, possibly
leading to slow crack formation within the cement. The ball mill technique had proved to be an effective
indicator for the clinical performance of these materials ©%.
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Limitation

Since it was An in Vitro study many factors related to the oral environment will not be accounted like
the effect of saliva; therefor, further in vivo studies regarding these luting materials need to be
conducted to check for their clinical validity.

Conclusion

TOTALCEM showed longer survival time followed by RelyX Luting 2; the shortest survival time was
Transbond Plus light cure band adhesive therefore TOTALCEM can be used as luting material for fixed
space maintainer cementation.

Conflict of interest

The authors have no conflicts of interest to declare.

Author contributions

SMZ and RA; study conception and design. SMZ; data collection. SMZ and RA; Methodology. SMZ and
RA; statistical analysis and interpretation of results. SMZ, RA and BB; Writing - review and editing.
Supervision; RA and BB. All authors reviewed the results and approved the final version of the
manuscript to be published.

Acknowledgement and funding

There was no external support for this study.

References

1. Kalaskar R, Jjalkar R, Kalaskar A, Balasubramanian S. Comparative Evaluation of Bond Strength of Different Luting Cements

for Cementation of Stainless Steel Bands on Primary Molar Crowns (Stainless Steel and Zirconia Crowns): An In Vitro Study.
Int J Clin Pediatr Dent. 2021; 14:762-767. https://doi.org/10.5005/jp-journals-10005-2003

2. Moradinia M, Sarlak H, Mohammad-Rabei E, Almasi-Hashiani A, Shamsi A. Determination of proper band size for stainless
steel crowns of primary second molars: A cross-sectional study. ] Orthod Sci. 2022; 11:1-5. https://doi.org/10.4103/jos.jos 6_22

3. Agarwal T, Agarwal N. A Modified Removable Space Maintainer for Compromised Dentition of Children: A Case Series. Int
J Clin Pediatr Dent. 2020; 13:722-724. https://doi.org/10.5005/jp-journals-10005-1843

4. Khare V, Nayak PA, Khandelwal V, Nayak UA. Fixed functional space maintainer: novel aesthetic approach for missing
maxillary primary anterior teeth. BMJ Case Rep. 2013; 31:1-4. https://doi.org/10.1136/bcr-2013-009585

5. Setia V, Pandit IK, Srivastava N, Gugnani N, Sekhon HK. Space maintainers in dentistry: past to present. JCDR. 2013; 7:97-
104. https://doi.org/10.7860/JCDR/2013/6604.3539

6. Dhanotra KG, Bhatia R. Digitainers-Digital Space Maintainers: A Review. Int ] Clin Pediatr Dent. 2021; 14:69-75.
https://doi.org/10.5005/jp-journals-10005-2040

7.  Kaur J, Singh A, Sadana G, Mehra M, Mahajan M. Evaluation of Shear Peel Bond Strength of Different Adhesive Cements
Used for Fixed Space Maintainer Cementation: An In Vitro Study. Int ] Clin Pediatr Dent. 2021; 14:175-179.
https://doi.org/10.5005/jp-journals-10005-1932

8. Mandall NA, Hickman J, Macfarlane TV, Mattick RC, Millett DT, Worthington HV. Adhesives for fixed orthodontic brackets.
Cochrane Database Syst Rev. 2018;4:1-18. https://doi.org/10.1002/14651858.CD002282.pub2

9. Alshabib A, AlDosary K, Algamaiah H. A comprehensive review of resin luting agents: Bonding mechanisms and
polymerisation reactions. Saudi Dent J. 2024; 36:234-239. https://doi.org/10.1016/j.sdent}.2023.11.010

10. AL-Shimmary AF, Hassan AM. Evaluation of The Microleakage of Polyacid Modified Composite Compared to Hybrid
Composite and Resin Modified Glass lonomer Cement in Primary and Permanent Teeth Restoration (An in vitro study). J
Bagh Coll Dent. 2019; 31:36-43. https://doi.org/10.26477/jbcd.v31i2.2622

12


https://doi.org/10.5005/jp-journals-10005-2003
https://doi.org/10.4103/jos.jos_6_22
https://doi.org/10.5005/jp-journals-10005-1843
https://doi.org/10.1136/bcr-2013-009585
https://doi.org/10.7860/JCDR/2013/6604.3539
https://doi.org/10.5005/jp-journals-10005-2040
https://doi.org/10.5005/jp-journals-10005-1932
https://doi.org/10.1002/14651858.CD002282.pub2
https://doi.org/10.1016/j.sdentj.2023.11.010
https://doi.org/10.26477/jbcd.v31i2.2622

J. Bagh. Coll. Dent. Vol. 36, No. 4. 2024 Zaidan et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Francois P, Fouquet V, Attal JP, Dursun E. Commercially Available Fluoride-Releasing Restorative Materials: A Review and
a Proposal for Classification. Materials (Basel). 2020; 13:23-13. https://doi.org/10.3390/ma13102313

Heboyan A, Vardanyan A, Karobari MI, Marya A, Avagyan T, Tebyaniyan H, et al. Dental Luting Cements: An Updated
Comprehensive Review. Molecules. 2023; 28:16-19. https://doi.org/10.3390/molecules28041619

Edwards WB. Modeling Overuse Injuries in Sport as a Mechanical Fatigue Phenomenon. Exerc Sport Sci Rev. 2018; 46:224-
231. https://doi.org/10.1249/TES.0000000000000163

Al- Jaafari MAA. Heat Treatments Effects on the Fatigue Behaviors of Aluminum Nano-Composite Alloys. IJS. 2021; 62:4397-
4405. https://doi.org/10.24996/ijs.2021.62.11(SI).20

AbdulQader D, AlJoubori SK. The Effect of Enamel Protective Agent on Shear and Tensile Bond Strength of Stainless-Steel
Brackets by Using Different Adhesive Agents (In Vitro Study). ] Bagh Coll Dent. 2017; 29:74-80.
https://doi.org/10.12816/0041185

Souror YR, Maaly T, Khawandanah MS. Evaluation of a novel fixed-space maintainer made of light-cured acrylic resin: an in
vitro study. BDJ Open. 2020;6:1-5. https://doi.org/10.1038/s41405-020-00046-1

Salman OL, Al-Ani RA. Evaluation of Microleakage under Sapphire Brackets Bonded with Three Different Orthodontic
Adhesives after Thermocycling and Water Storage (An in Vitro Study). Indian J. Forensic Med. Toxicol. 2021;15:1457-1462.
https://doi.org/10.37506/ijfmt.v15i3.15510

Ibrahim Al, Al-Hasani NR, Thompson VP, Deb S. In vitro bond strengths post thermal and fatigue load cycling of sapphire
brackets bonded with self-etch primer and evaluation of enamel damage. ] Clin Exp Dent. 2020; 12:22-30.
https://doi.org/10.4317/medoral 56444

Al-Sarkhi RAK, Al-Groosh DH. The Effects of Enamel Protective Agents on Shear Bond Strength After Rebonding of Stainless
Steel Orthodontic Bracket (An in Vitro Study). ] Bagh Coll Dent. 2017; 29:170-176. https://doi.org/10.12816/0038670

Garma NMH, Ibrahim Al Bond Strength Survival of a Novel Calcium Phosphate-Enriched Orthodontic Self-Etching System
after Various Ageing Protocols: An In Vitro Study. Int ] Dent. 2022:31:396-362. https://doi.org/10.1155/2022/3960362

Abu Kasim NH, Millett DT, McCabe JF. The ball mill as a means of investigating the mechanical failure of dental materials. J
Dent. 1996;24:117-124. https://doi.org/10.1016/0300-5712(95)00035-6

Cantekin K, Delikan E, Cetin S. In vitro bond strength and fatigue stress test evaluation of different adhesive cements used for
fixed space maintainer cementation. Eur ] Dent. 2014; 8:314-319. https://doi.org/10.4103/1305-7456.137632

Nakamura T, Wakabayashi K, Kinuta S, Nishida H, Miyamae M, Yatani H. Mechanical properties of new self-adhesive resin-
based cement. ] Prosthodont Res. 2010; 54:59-64. https://doi.org/10.1016/j.jpor.2009.09.004

Ling L, Ma Y, Chen Y, Malyala R. Physical, Mechanical, and Adhesive Properties of Novel Self-Adhesive Resin Cement. Int ]
Dent. 2022;10:1-8. https://doi.org/10.1155/2022/4475394

Ozcan M. Luting cements for dental applications. Non-Metallic Biomaterials for Tooth Repair and Replacement. 2013:375-394.
https://doi.org/10.1533/9780857096432.3.375

Pathak S, Shashibhushan KK, Poornima P, Reddy VS. In vitro Evaluation of Stainless Steel Crowns cemented with Resin-
modified Glass Ionomer and Two New Self-adhesive Resin Cements. Int ] Clin Pediatr Dent. 2016;9:197-200.
https://doi.org/10.5005/jp-journals-10005-1363

Herion T, Ferracane JL, Covell DA JR. Three cements used for orthodontic banding of porcelain molars. Angle Orthod. 2007;
77:94-99. https://doi.org/10.2319/100505-350R.1

Hussainy SN, Nasim I, Thomas T, Ranjan M. Clinical performance of resin-modified glass ionomer cement, flowable
composite, and polyacid-modified resin composite in noncarious cervical lesions: One-year follow-up. ] conserv dent 2018;
21:5-10. https://doi.org/10.4103/]CD.JCD_51_18

Nicholson JW. Polyacid-modified composite resins ("compomers") and their use in clinical dentistry. Dent Mater. 2007; 23:615-
622. https://doi.org/10.1016/j.dental.2006.05.002

Park EY, Kang S. Current aspects and prospects of glass ionomer cements for clinical dentistry. Yeungnam Univ ] Med. 2020;
37:169-178. https://doi.org/10.12701/yujm.2020.00374

Berzins DW, Abey S, Costache MC, Wilkie CA, Roberts HW. Resin-modified glass-ionomer setting reaction competition. J
Dent Res. 2010; 89:82-86. https://doi.org/10.1177/0022034509355919

13


https://doi.org/10.3390/ma13102313
https://doi.org/10.3390/molecules28041619
https://doi.org/10.1249/JES.0000000000000163
https://doi.org/10.24996/ijs.2021.62.11(SI).20
https://doi.org/10.12816/0041185
https://doi.org/10.1038/s41405-020-00046-1
https://doi.org/10.37506/ijfmt.v15i3.15510
https://doi.org/10.4317/medoral.56444
https://doi.org/10.12816/0038670
https://doi.org/10.1155/2022/3960362
https://doi.org/10.1016/0300-5712(95)00035-6
https://doi.org/10.4103/1305-7456.137632
https://doi.org/10.1016/j.jpor.2009.09.004
https://doi.org/10.1155/2022/4475394
https://doi.org/10.1533/9780857096432.3.375
https://doi.org/10.5005/jp-journals-10005-1363
https://doi.org/10.2319/100505-350R.1
https://doi.org/10.4103/JCD.JCD_51_18
https://doi.org/10.1016/j.dental.2006.05.002
https://doi.org/10.12701/yujm.2020.00374
https://doi.org/10.1177/0022034509355919

J. Bagh. Coll. Dent. Vol. 36, No. 4. 2024 Zaidan et al.

32. LiuX, Jiang X, XuT, Zhao Q, Zhu S. Investigating the shear bond strength of five resin-based luting agents to zirconia ceramics.
J Oral Sci. 2020;62:84-88. https://doi.org/10.2334/josnusd.18-0480

33. Millett DT, Cattanach D, McFadzean R, Pattison J, McColl J. Laboratory evaluation of a compomer and a resin-modified glass
ionomer cement for orthodontic bonding. Angle Orthod. 1999; 69:58-63.

34. Millett DT, Kamahli K, McColl ]. Comparative laboratory investigation of dual-cured vs. conventional glass ionomer cements
for band cementation. Angle Orthod. 1998;68:343-350.

35. Al-Jumaily AA, Al-Azzawi H]. Comparison of regional bond strength among different types of posts luted with different
types of cement. ] Bagh Coll Dent. 2014; 15:26-1. https://doi.org/10.12816/0015138

4 idia A 3o ) clilcall Jala gaal 8 daddicial) A8lAAN 3 gall (e £) g3 B 3 gana Cd g A A lal)

Bahri Basaran v, (&8 U ax,", Ol 2iga 3 L’

galdicall

23 0 oS (s 5 Al Y Gudl Sl Sl e il 1 3 3] piad Aanla 5 ki ¢ 150 o Laliall ey ¢ il i Jgla i ) Al iU Saall olall (a5 Alal)
2y lilisal) Ladla aal Faddiose Aalide A0aY o ga A5 3 ganc Ll 5 api s Al 52l s38 (e Cangll IS 154l Jadla alaftuly GlID 3ad Ky s Jiianall 8 (3lalal ¢ s )
o3 ppudl o AfiLas Anllae of BB 5f (o gutd (3 Jie (o 30 Ausd sal) 3] aladiad o5 15 Slall o sall & ptite Al o Galall Slen alitiuly (Sl dgal) I g pas
e Laall el o2 Gl i Ainee Al (80 Jlmal 5 4o ) sal) Gaall 3 3ala (K5 S Y Jiim g it o (n = 10). ke e (e Cile sene EOE L LY
A sall Aniiad) S il Glua 511 W TOTALCEM, RelyX Luting 2, Transbond PLUS LIGHT CURE band adhesive 4331 J sall alaainly (LYl
le Gialls < dindas ) Lol 0 &) she dap2 37 die el 24 3add cibida o5 ¢ e e Al Lgle Aadle qum g als i) in e Hia) Coiatia s o5 ¢ il Suadl
sl alaiiuly Gl Jias &5 Gl (g ddealal) diaeall sl guen A1) &5 Sia 13 e Aladie cilie oo Uay dele 8 dindaall i oy Suil0all Lkl
5 TOTALCEM plasiuds Lini o (Al Apianall ldlal) eliy < 5 Jaws e oIS 00 p 0.05. 2ie (i )le sl Caial) il 4230 Bonferroni sKaplan-Meier
Jshi s TOTALCEM ekl :zluY) Transbond Plus Light Cure band adhesive (P> 0.001) . pliuls Wi 3 (A olli (e J shiRelyX Luting?2
Transbond Plus Light Cure Band Adhesive o bl clill <85 yadl ¢ Relyx Luting 2 - & siie sGll

14


https://doi.org/10.2334/josnusd.18-0480
https://doi.org/10.12816/0015138

