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Abstract---This study aimed to evaluate the survival rate of clear 

aligner attachment using different composite types. Twelve patients 

ranging from 15 to 25 years old participated in this research. Patients 

who met the inclusion criteria were randomly assigned to one of two 
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groups: packable composite, which contained packable composite 

attachments, or flowable composite, which included flowable 

composite attachments. There was no statistical difference in 

attachment failures between the two groups for all cases ( 2 = 3.003, 
P = 0.083) and individual cases. However, failures occurred in 75% of 

the FC group vs. 55.6% for the PC group (categorical data were 

compared using the Chi-Square or Fisher's exact test). According to 

the findings of this research, the composite type, whether packable or 

flowable, did not affect attachment failure. 

 
Keywords---evaluation, aligners attachment, composite types. 

 

 

Introduction 

 
Orthodontics is both an art and a science. The need for beauty and balance is art 

while the science of orthodontics is the understanding of the biological basis of 

tooth movement and the functioning of the orthodontic appliance. Mathematics, 

computer science, material, and biomechanics lie at the heart of optimal 

appliance design [1]. To meet the aesthetic desire for an alternative to traditional 

braces, researchers have created a variety of chioses, including ceramic or 
composite braces, lingual orthodontics, and transparent aligners [2].  The 

movement of teeth using aligners was founded in 1926 by Remensnyder. Kesling 

popularized this method in 1945 and described it as the tooth positioning 

appliance. Later, Sheridan invented the Essix tooth moving system. With the 

Essix aligners, mild to moderate crowding can be solved [3]. Align Technology was 
founded in 1997, being the first company to use the former aligner techniques 

and combine them with CAD/CAM technology. Advances and innovations in this 

technology have further improved and enhanced different aligned systems using 

different softwar [3]. 

  

Removable thermoplastic orthodontic appliances are a recent method, and there 
are still many questions to be answered. These aligners put much pressure on the 

teeth because of theirthickness and mechanical properties, especially stiffness, 

influenced by orthodontic forc[4-7]. The orthodontic pressures generated depend 

on the activation level, material, and thickness of these items [8]. Variations in 

the degree of mobility are possible thanks to several types of removable 
thermoplastic equipment. With the Clear Smile system, teeth can be moved up to 

0.5 mm farther in each aligner than with Invisalign (up to1 degree of incisor 

torque per 0.25 mm of translation) [8-10]. Composite resin attachments are prone 

to wear, fracture, and separation owing to occlusion, the need to chew food, and 

the removal and insertion of aligners. Studies [11-14], have examined the risks of 

bracket bonding failure in standard orthodontic treatment, but very few have 
examined attachment damage during clear aligner therapy. All these factors have 

increased the likelihood of bracket bonding failure, including the kind of bonding 

material used, tooth type, arch, and bracket type. Attachment harm may be a 

factor in some of these risks [15-17]. This study sought to assess the success rate 

of Clear aligner attachment utilizing various composite kinds. 
 

 



 

 

535 

Material and Methods 

 

This research included 12 patients from 15 to 25 years old recruited from the 
outpatient orthodontic clinic at the Faculty of Dental Medicine, Al-Azhar 

University, Assiut branch. The patients presented to the orthodontic clinic were 

evaluated for eligibility using the following inclusion criteria. 

 

Inclusion criteria 

 

• Patients aged 15 to 25 (mean = 19 years). 

• Single or double arch treatment 

• Non-extraction therapy. 

• The patients should have complete dentition from the first molar to the first 
molar. 

• Maintaining proper dental hygiene. 

• A healthy periodontium. 

• Anterior irregularity index higher than 5 

• The use of intermaxillary or extraoral equipment, such as elastics, lip 
bumpers, or maxillary expansion appliances, is not intended for therapeutic 

intervention. 

 

To ensure that all patients met the inclusion criteria, they were divided into two 

groups: those who received attachments made of packable composite and those 
who received them made of flowable composite. The split-mouth design was used 

in this study, with attachments in one quadrant of each patient made of packable 

composite and attachments in the other quadrant made of flowable composite. All 

patients in both groups received a rubber base impression (heavy and light) to 

ensure that all of the smallest details were recorded. All teeth were cleaned for 30 

seconds with water and then dried with an oil-free air syringe before being placed 
in the mouth. A 37 percent orthophosphoric acid gel (Total Etch, Ivoclar, 

Vivadent, Schaan, Liechtenstein) was used to etch the enamel for 30 seconds 

before being washed with water and air-dried. The Ivoclar, Vivadent, Te-Econom 

Bond universal dental glue (Ivoclar, Schaan, Liechtenstein) was applied with a 

small brush and oil-free compressed air. To begin, a skilled assistant prepared 
the template by cleaning it, using oil-free compressed air to dry it, and then 

injecting the FC (Flowable, Light-curing, Microhybrid, Restorative Composite, 

Ivoclar, Schaan, Liechtenstein) or the PC (Conventional light-curing resin-based 

dental restorative material, Ivoclar, Schaan, Liechtenstein) into it. A LED lamp 

(HL-LED2 CURING LIGHT, ZONERAY, CHINA) was used to light cure the template 

for 20 seconds per the attachment, and then the flash was withdrawn.Each 
patient received their aligners and instructions on how and when to wear them 

after the attachment was done. 

 

Data Collection 

 
Following the initial placement of the appliances, attachments were examined 

when the patients returned for their routine visits every 2 weeks8. A datasheet 

was used for each patient to document the date of attachment damage and the 

teeth impacted. Damage was determined by the presence or absence of residual 
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composite with an irregularly formed connection. For six months, all patients 

were observed at their routine orthodontic appointments. 

 

Statistical Analysis 
 

IBM-SPSS 26.0 software was used to enter and evaluate the data. Absolute 

frequency (N) and percentages were used to express the qualitative data (percent). 

Quantitative data (age) was put through the Shapiro-Wilk test to see if it was 

normally distributed (p>0.050). The boxplots examined were scrutinized to 

determine whether there were any notable outliers (extreme values). We computed 
the quantitative mean and standard deviation (age) (normally distributed). 

Categorical data were compared using the Chi-Square or Fisher's exact test. The 

technique of point biserial correlation was employed to investigate the connection 

between a binary variable (sex) and a quantitative variable (number of attachment 

failures). To determine if there was a connection between age and the frequency of 
attachment failures, Spearman's correlation test was used. If any of the tests 

conducted had a p-value less than 0.050, the results were considered statistically 

significant. When required, graphic representations of the results were produced. 

This study included 12 participants (6 male and 6 female cases). Their mean, 

standard deviation age was 19 ±3.4 years, ranging from 15 to 24 years (Figure 1). 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
Figure 1. Sample grouping 
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Table 1 

 Correlation between age (years) and sex with attachment failure 

 

Character  Attachment failure  

Fc                                                          PC                                                     Total  

Coefficient           P value                   Coefficient            P value                  
Coefficient            P value 

Sex 0.192 0.549 -0.392 0.207 -0.224 0.484 

Age (years) -0.600 0.039 -0.514 0.087 -.590 0.044 

 

 
Figure 2. Correlation between age and total attachment failure 

 
According to table 1, there is no statistically significant connection between sex 

and attachment failure. However, there is a statistically significant strong 

negative relationship between age with FC and full failure. Figure 2 shows the 

negative correlation between age and total attachment failure. As age goes up, the 

number of attachment failures goes down, with the change in age being 

responsible for 39.4% of the change in total attachment failure number 
(coefficient of determination [R2] = 0.394). Table 2 shows no statistically 

significant difference in attachment failures between the two groups for all cases 

( 2 = 3.003, P = 0.083) and individual cases. However, failures occur in 75% of 

the FC group vs. 55.6% for the PC group. 

 
Table 2 

Comparisons of attachment failures between the two groups 

 

Cases PC FC P value 

Case # 1 3 (100%) 3 (100%) - 

Case # 2 2 (66.7%) 2 (66.7%) 1.000 

Case # 3 1 (33.3%) 3 (100%) 0.400 

Case # 4 2 (66.7%) 2 (66.7%) 1.000 

Case # 5 2 (66.7%) 2 (66.7%) 1.000 

Case # 6 0 (0%) 2 (66.7%) 0.400 

Case # 7 1 (33.3%) 2 (66.7%) 1.000 

Case # 8 1 (33.3%) 2 (66.7%) 1.000 

Case # 9 3 (100%) 3 (100%) - 

Case # 10 2 (66.7%) 2 (66.7%) 1.000 

Case # 11 2 (66.7%) 2 (66.7%) 1.000 
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Case # 12 1 (33.3%) 2 (66.7%) 1.000 

All cases 20 (55.6%) 27 (75%) 0.083 

 

Notes: PC=Packable composite group. FC= Flowable composite group. The test of 

significance is the Chi-Square test for all cases and Fisher's exact test for 

individual cases. 
 

 
Figure 3. Comparison of attachment failure between the two groups 

 

 
 

 
Figure 4. Comparison of attachment failure between both types of composite in 

each case 
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Discussion 

 

The split-mouth design was used in this study, with attachments in one quadrant 
of each patient made of packable composite and attachments in the other 

quadrant made of flowable composite. As a result, patients were used as controls 

in this study, which helped reduce bias and better control individual variations 

and their effect on the study's results. When compared to orthodontic brackets, 

this research discovered a significant incidence of attachment damage.13,14 This 

may be explained by the patients' frequent use and removal of the clear aligner 
many times each day, which may impose extra stress on the composite 

attachments, especially after appliance removal. This study discovered no 

statistically significant difference between the two groups in terms of attachment 

failures across all patients (P = 0.083) or individual occurrences. On the other 

hand, failures occur in 75% of the FC group compared to 55.6% of the PC group.  
 

There was no obvious difference between the two composites despite the FC 

having a greater damage rate than the PC. An FC and PC utilized as occlusal 

restorative materials performed similarly in a clinical trial, despite the FC having 

a stronger in vitro link.16 In addition, the bond destruction rate and lifespan were 

influenced by the bond's strength and the patients' behaviors and diets. These 
results show that both materials are equally effective; however, using the FC for 

attachments in CA treatment saves time. Other studies have shown that other 

possible risk variables, including the arch, tooth type, sex, attachment type, 

presence of overbite, and the occurrence of extraction, had no effect on 

attachment damage, and this study found no statistically significant link between 
the two. Previous research on bracket bonding failure indicated that the sex, arch, 

and tooth extraction status did not affect bracket failure. This study's results 

indicated a negative correlation between age and total attachment failure. With 

increasing age, the number of attachment failures reduces, with age accounting 

for 39.4% of the change in the total number of attachment failures (coefficient of 

determination [R2] = 0.394). This may be because older patients seem more aware 
of the restricted diet and appliance removal instructions. 

 

 
Figure 5. Fowable composite attachment (to the left) and packable composite (to 

the right) 

 

One limitation of the study was that it was performed in a single clinic by a single 
operator, so the results may not be widely applicable to other operators. Only the 

Ivoclar, Schaan, Liechtenstein Flowable Restorative and Ivoclar, Schaan, 

Liechtenstein Restorative composites were tested. The results cannot be 

generalized to all FCs and PCs. 
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Conclusion 

 

According to the findings of this research, the composite type, whether packable 

or flowable, did not affect attachment failure. The results of this study also 
suggested that the attachment can be fabricated from flowable composite with the 

benefits of ease of use and saving time.                                                                                              
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