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Abstract Number: 1 

Category: Clinical Report 

Esthetic Restoration for a Unilateral Conically Shaped Maxillary Lateral 

Incisor 
Eunseon Jeong a* (dmstjs9602@naver.com), Kun-hwa Sung a, Yoorina Choi a, Su-Jung Park a 
aWonkwang University, Iksan, Korea 

 

Objective: Conical tooth anomalies can cause esthetic and orthodontic problems in individuals. This is a 

case of restoration for a peg-shaped lateral incisor with a direct composite resin veneer, which provides 

esthetic results by recovering the ideal tooth shape and size. 

Methods: A 19-year-old male patient was referred from the Department of Orthodontics. After the 

radiographic and clinical examination, a unilateral conical shaped maxillary lateral incisor was detected 

(#12). The patient was under orthodontic treatment; therefore, a direct composite veneer was chosen 

among the treatment options as it is more favorable in adjusting and controlling the tooth shape and axis. 

In the first appointment, a preliminary impression was taken for a diagnostic cast and a diagnostic wax-up 

was made on the cast over which a putty index of the anterior tooth was made. The wax-up of tooth #12 

was made to have a similar shape and size of the opposite tooth (#22). The axis of the corresponding tooth 

was not ideal; thus, it was restored according to the orthodontically planned axis which was confirmed 

through simulation software after 3d scanning of the wax-up cast. 

For the restoration of the tooth, body, dentin, and enamel shade nanocomposites (Filtek Z350 XT, 3M) in 

A2 shade and a universal adhesive system (All bond universal, Bisco) were used with layering technique. 

Finishing and polishing was done using polishing discs and diamond impregnated burs. 

Results: At the 3-month follow up, the restoration was well maintained in accordance with the planned 

axial changes. No discomfort of the patient was found. 

Conclusion: The direct techniques are minimally invasive, which can preserve the tooth structure. Also, the 

patient’s esthetic expectations can be satisfied with the direct composite restorations. 

Funding/Conflict of Interest: None 

Keywords: peg shaped tooth, dental adhesives, dental veneers 
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Abstract Number: 2 

Category: Clinical Report 

Restoration of Peg Shaped Maxillary Lateral Incisors Using Direct 

Composite Resin Veneers 
Hwang-Jae Maenga* (mangw301@naver.com), Kun-hwa Sunga, Yoorina Choia, Su-Jung Parka 

aWonkwang University, Iksan, Korea 

 

Objective: Peg shaped maxillary lateral incisors can cause esthetic challenges, such as diastema between 

teeth. This case reports a peg-shaped lateral incisor restored with direct composite resin veneer. The aim 

of the treatment is to close the diastema and restore the tooth shape and size to its normal contour to 

provide esthetic results. 

Methods: A 13-year-old female patient undergoing orthodontic treatment was referred from the 

Department of Orthodontic Dentistry for restoration of peg-lateral maxillary lateral incisors. Considering 

the patient's age, a direct resin veneer restoration was chosen among the treatment options for a more 

conservative approach. As the patient was undergoing orthodontic treatment, it was necessary to restore 

the ideal tooth shape. Therefore, space was left after restoration. Also, the two maxillary lateral incisors to 

be restored had different axial conditions; restorations were performed according to the axes for 

subsequent orthodontic treatment. 

During the first visit, an impression of the anterior maxillary arch was taken for a diagnostic cast. Size and 

length of the tooth to be restored were measured and a wax-up of the ideal tooth shape was done. A 

silicone mold was made over the wax-up cast to be used as a guide to make the lingual surface. The 

restoration was performed with a universal adhesive system(All-Bond Universal, Bisco) and a resin 

composite (Filtek Z350 XT, shades A2 and A3; 3M) followed by polishing (SofLex disks, 3M). 

Results: At the 3-months follow-up, shape, form, color and the maintenance of the direct composite resin 

veneers were acceptable, and patient showed no signs of discomfort. 

Conclusion: Direct composite resin veneers are an esthetically and functionally appropriate treatment 

method in restoring peg-laterals, especially in growing patients. 

Funding/Conflict of Interest: None 

Keywords: peg shaped lateral, dental adhesives, dental veneers 
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Abstract Number: 3 

Category: Clinical Report 

Management of Hypomineralization with Direct Adhesive Composite 

Restorations 
Onauma Angwaravonga* (onaang@kku.ac.th)| Sujitra Soontornpakornkija | Praewpan Saensooka 

aDivision of Pediatric Dentistry, Department of Preventive Dentistry, Faculty of Dentistry, Khon Kaen University, Khon 

Kaen, Thailand 

 

Objective: Children with hypomineralization may have hypersensitivity, post-eruptive enamel breakdown 

(PEB), atypical restoration, and difficulty cleansing. The treatment of dental hypomineralization still poses 

a challenge in clinical practice. The objective of the present clinical case was to evaluate direct resin 

composite restorations as dental materials for esthetic restorations in hypomineralized teeth. 

Methods: We experienced a 10-year-old girl complaining of hypersensitivity, difficulty cleansing, and 

extensive brown opacities in the partially erupted permanent premolar and second molars. She was 

diagnosed with amelogenesis imperfecta (hypomaturation pattern). Oral hygiene instruction and dietary 

counseling were followed by applying sealants to protect these affected teeth from caries and PEB until 

the complete eruption of the teeth. During the eruption period of 12 months, the affected teeth 

continuously exhibited clinical features of PEB. Therefore, self-etch adhesive and bulk-fill resin composite 

were chosen for this case, and the follow-up period to evaluate the restoration was done at the six-month 

interval. 

Results: The restorations were evaluated at six months follow-up after restorations. The patient reported 

good function and decreased hypersensitivity. In addition, she was satisfied, and her quality of life 

improved. 

Conclusion: Choosing the best treatment options during mixed dentition can be challenging. This case 

presents a conservative approach in which the direct resin composite was used to restore the premolar 

and molar teeth affected by hypomineralization. 

Funding/Conflict of Interest: This work was supported by the Faculty of Dentistry at Khon Kaen University. 

Keywords: hypomineralization, posteruptive breakdown, adhesive, resin composite 
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Abstract Number: 4 

Category: Clinical Report 

Direct Resin Restorations for Esthetic in Patients with Tooth 

Discoloration 
Eurok Shima* (ddsssh@gmail.com)| Soram Oha 
aKyung Hee University Dental Hospital, College of Dentistry, Kyung Hee University, Seoul, Korea 

 
Objective: The direct resin veneer is a conservative method to correct existing abnormalities, esthetic 

deficiencies, or discolorations. It is relatively inexpensive, can be completed within a single visit, and can 

be repaired, making them a good alternative to porcelain veneers. 

This case report presents improvement of anterior teeth, leading to a “perfect” smile. 

Methods: A 31-year-old male patient, who had completed orthodontic treatment, wanted to have a 

fractured part of the maxillary left lateral incisor treated; also, slight chipping of the #12, 21, 22 was found. 

In addition, discoloration was observed in #21 that had received a root canal treatment. The size of the 

anterior teeth was small and space between the maxilla and mandible existed. For accurate analysis and 

wax-up, a study model was created and shade taking was performed at the first examination. Firstly, the 

old core of #21 was removed, and non-vital bleaching was performed for 2 weeks to remove discoloration, 

and a resin restoration was performed 1 week later. For a harmonious gingival zenith, gingivectomy was 

performed, and composite resin restorations (Estelite Sigma Quick, Tokuyama) were placed using total 

etching with a universal adhesive (One-step plus, BISCO). During the restoration, the silicon index was used 

to reproduce the shape achieved by a wax-up. The remaining excess was removed, and the shape was 

modified through recall check. 

Results: The patient maintained a satisfactory esthetic anterior region after approximately 6 months and 

the previous discoloration was completely masked. It is different from the average width/height value of 

75-80%, but has a value less than 1, and the overbite is close to the normal value, so it is more balanced 

than before. 

Conclusion: For successful anterior resin restorations, a wax-up using a diagnostic model can be 

performed, and both dental and gingival esthetics act together to provide better harmony and balance. 

Direct composite resins can be used in anterior restorations for better esthetic. 

Funding/Conflict of Interest: This study was funded by the National Research Foundation of the Republic 

of Korea (grant number: NRF-2021R1G1A1006751). 

Keywords: adhesion, bleaching, direct restorations  
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Abstract Number: 5 

Category: Clinical Report 

Fragment Reattachment in Maxillary Central Incisor with 

Uncomplicated Crown Fracture 
Jeeyeon Wooa* (woo.meredith@gmail.com)| Soram Oha 
aKyung Hee University Dental Hospital, College of Dentistry, Kyung Hee University, Seoul, Republic of Korea 

 

Objectives: Generally, anterior teeth are vulnerable to traumatic injury. This such a case a patient can also 

suffer from an uncomplicated crown fracture. The anterior dentition requires highly esthetic results. In this 

point of view, when it is possible, fragment reattachment appears to be the most conservative approach 

and allows the maintenance of natural dental structures. This case report describes a case of an 

uncomplicated crown fracture of the maxillary left central incisor (tooth #21), treated with fragment 

reattachment. 

Methods: A 28-year-old male visited the dental hospital with the chief complaint of ‘upper anterior tooth 

was broken and it’s too sensitive to cold water.’ This patient brought the fractured tooth fragment 

contained in a saline solution bottle. As a result of oral examination, the maxillary left central incisor (tooth 

#21, FDI) demonstrated a crown fracture without pulp exposure. But the fractured tooth surface appeared 

pink due to shallow dentin layer. Therefore, an indirect pulp capping was needed. After cleansing the 

surface, a resin-modified calcium silicate liner (TheraCal LC, BISCO) was applied on the reddish spot. Tooth 

fragment was given a groove for the adhesive resin space and a 2mm wide bevel for esthetic reason. The 

tooth and fragment was treated with etching, universal adhesive (All-bond universal, BISCO) and the two 

parts were linked with dual cure resin (Duolink, BISCO), under light curing; then excess was removed and 

superficial areas were additionally filled with packable composite resin (Filtek Z350, 3M). 

Results: At the 3-month follow-up, the maxillary central incisor showed satisfying esthetics and function. 

The chief complaint was also solved and the pulp vitality of was maintained. 

Conclusion: Fragment reattachment is the most conservative and esthetic method for traumatized tooth. 

Funding/Conflict of Interest: This study was funded by the National Research Foundation of the Republic 

of Korea (grant number NRF-2021R1G1A1006751). The authors declare no conflict of interest. 

Keywords: crown fracture, direct resin composite restoration, reattachment 
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Abstract Number 6 

Category: Clinical Report 

Award Category: Clinician 

Lithium Disilicate Single Retainer RBFPD For the Replacement of 

Congenitally Missing Premolar 
Einat Varon-Shahar* (einat.varon@mail.huji.ac.il) 

Hebrew university, Jerusalem, Israel 
 

Objective: This clinical case presents the protocol and follow-up outcomes of a posterior resin-bonded 

fixed partial denture (RBFPD) with a single-retainer design made of lithium disilicate for the replacement of 

a congenitally missing premolar in a young adult. 

Methods: An 18-year-old woman presented an esthetic complaint due to a congenitally missing premolar. 

Bone and soft-tissue deficiencies were present, and the patient was reluctant to perform any surgical 

procedure to replace the missing tooth. A minimal invasive preparation was performed in a single adjacent 

tooth strictly within the enamel. A lithium disilicate (IPS E.max, Ivoclar, Vivadent) single wing RBFPD was 

produced and luted with resin cement (G-cem link force, GC). 

Results: A follow up of 24 months showed success and survival without debonding or signs of fractures to 

the restoration. 

Conclusion: Single retainer posterior RBFPD made from Lithium disilicate exhibits promising durability and 

retention. This design should be considered as a minimal invasive alternative for a dental implant in the 

posterior dentition in young adult, and as a conservative treatment involving only a single adjacent tooth 

compared to double retainer RBFDPs. 

Funding/Conflict of Interest: None 

Keywords: adhesion, cantilever RBFPDs, posterior RBFDPs, resin cement 
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Abstract Number: 7 

Category: Clinical Report 

Non-Invasive Esthetic Management of Tooth Transposition Using 

Injection Molding 
Paramashivaiah Ashwinia* (dr.ashwini.p@gmail.com) | Manoj Sindagi Swabhaanua | Bipin Raj Kruthia | Mehta Deepakb  
a Rajiv Gandhi University of Health Sciences, Bangalore, India 
b Tohuku Univeristy, Sendai, Japan 

 

Objective: This clinical case series reports a non-invasive treatment of complex transposition using 

injection moulding to obtain a predictable esthetic outcome. 

Clinical Case: A 25- and a 29-year-old female reported with a request to improve the esthetic appearance 

of their smile. Clinical examination revealed transposition of maxillary canines in place of a central and 

lateral incisor respectively. 

Treatment: The proposed treatment in both cases was Injection Molding due to its non- invasive nature. A 

wax-up was made to replicate ideal tooth morphology in consultation with the patient. A silicone key of 

the wax-up was obtained using a clear polyvinyl siloxane impression material (Exaclear, GC). A fine needle 

diamond was used to drill the holes in the key to facilitate injection of composite resin. After prophylaxis, 

the procedure was started sequentially for both the cases. The teeth were isolated with Teflon tape and 

then the enamel was etched to obtain micro-mechanical retention. A universal adhesive (G-Premio Bond, 

GC) was applied, left undisturbed for 5 seconds before light curing. Next, the silicone key was positioned 

onto the teeth and composite was injected. G-ænial Universal Injectable, shade A1 was selected for the 

procedure because of its improved wear resistance and high filler loading then light cured through the 

transparent silicone. After removal of the key, the excess was removed with a scalpel blade No 12. Further 

finishing and polishing was performed including surface textures to obtain a natural and life-like 

appearance. 

Results: The Injection Molding Technique provided an easy, non-invasive and predictable approach to plan 

restorations in challenging scenarios with complex morphology. 

Conclusion: This treatment approach provided excellent function and esthetics with advantages including 

minimal tooth structure loss and cost effectiveness. 

Funding/Conflict of Interest: None 

Keywords: injection molding, composite resins, esthetics  
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Abstract Number 8 

Category: Clinical Research 

Award Category: Clinician 

Clinical Survival and Performance of Premolars Restored with Direct or 

Indirect Cusp-Replacing Resin Composite Restorations with a Mean 

Follow-up of 14 Years 
Jelte Hofsteengea*(j.w.hofsteenge@umcg.nl) | Willem Fennisb | Ruud Kuijsc | Mutlu Özcand | Marco Cunee | Marco 

Gresnigte | Cees Kreulenf 
aDepartment of Restorative Dentistry and Biomaterials, Center for Dentistry and Oral Hygiene, University Medical Center 

Groningen, University of Groningen, Groningen, Netherlands 
bDepartment of Oral and Maxillofacial Surgery, Prosthodontics and Special Dental Care, University Medical Center 

Utrecht, Utrecht, Netherlands 
cDepartment of Dental Materials Science, Academic Centre for Dentistry Amsterdam, University of Amsterdam and Vrije 

Universiteit Amsterdam, Amsterdam, Netherlands 
dDivision of Dental Biomaterials, Center for Dental Medicine, Clinic for Reconstructive Dentistry, University of Zürich, 

Zürich, Switzerland 
eDepartment of Restorative Dentistry and Biomaterials, Center for Dentistry and Oral Hygiene, University Medical Center 

Groningen, University of Groningen, Groningen, Netherlands 
fDepartment of Dentistry, Radboud Institute for Health Sciences, Radboud University Medical Center, Nijmegen, 

Netherlands 

 

Objectives: This study aims to evaluate the long-term survival and clinical performance of direct and 

indirect composite restorations replacing cusps in vital maxillary premolars. 

Methods: Between 2001 and 2007, 176 maxillary premolars in 157 patients were restored with 92 direct 

and 84 indirect resin composite restorations as part of an RCT. Vital maxillary premolars with buccal or 

palatal cusp fracture along with a class II cavity or restoration in the same tooth were included. 

Results: Restorations were evaluated up to 2023. Forty patients having 23 direct and 22 indirect composite 

restorations respectively, were lost to follow up (25.6%). The cumulative Kaplan-Meier survival rates were 

63.6% (mean observation time: 15.3 years, SE 5.6%) with an AFR of 2.4% for direct restorations and 54.5% 

(mean observation time: 13.9 years, SE: 6.4%) with an AFR of 3.3% for indirect restorations. The Cox 

regression analysis revealed a statistically significant influence of the patient’s age at placement on the 

survival of the restoration (HR 1.036, p = 0.024), the variables gender, type of maxillary premolar, type of 
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restoration, and which cusp involved in the restoration had no statistically significant influence. Direct 

composite restorations failed predominantly due to tooth fracture, indirect restorations primarily by 

adhesive failure (p < 0.05). 

Conclusions: There was no statistically significant difference in survival rates between direct and indirect 

composite cusp-replacing restorations. Both direct and indirect resin composite cusp- replacing 

restorations are suitable options to restore compromised premolars. The longer treatment time and 

higher costs for the indirect restoration argue in favor of the direct technique. 

Funding/Conflict of Interest: None 

Keywords: adhesion, clinical performance, clinical study, composite materials, cusp-replacing, direct, 

indirect, restorative dentistry, success, survival 
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Abstract Number: 9 

Category: Clinical Research 

Award Category: Clinician 

Survival of Molar Teeth in Need of Complex Endodontic Treatment 
Maurits de Kuijpera*(m.c.f.m.de.kuijper@umcg.nl) | Eric Meisbergera | Amarins Rijpkemaa | Cathleen Fonga | Jantien de 

Beusa | Mutlu Özcanb | Marco Cuneb | Marco Gresnigtb 
aDepartment of Restorative Dentistry and Biomaterials, Center for Dentistry and Oral Hygiene, University Medical Center 

Groningen, University of Groningen, Groningen, Netherlands  
bDivision of Dental Biomaterials, Clinic for Reconstructive Dentistry, Center for Dental and Oral Medicine, University of 

Zürich, Zürich, Switzerland  
 

Objective: The objective of this retrospective practice-based study was to evaluate the survival of molar 

teeth and endodontic success after complex endodontic treatment up to 89 months. 

Methods: Endodontically (Endodontic Treatment Classification (ETC) scores II and III) treated first and 

second molars treated between January 2011-October 2017 within a referral setting were included. Open 

apices, combined surgical treatment, ETC score I, patients <18 years or with an ASA-score >2 were 

excluded. Cumulative survival estimates and Cox regression analysis were performed for tooth survival and 

endodontic healing according to the Glossary of Endodontic Terms. Restoration quality was assessed using 

the FDI criteria. Alpha was set at 0.05. 

Results: 279 endodontically treated molars in 245 patients were included for survival analysis and 268 molars 

for endodontic success. After 89 months, the cumulative survival was 91.7 % [95 % CI: 86.8 %–94.9 %]. Absence 

of adjacent teeth and deviance in root canal morphology significantly decreased the probability of tooth 

survival. Cumulative endodontic healing rates after 48 and 89 months were 82.2 % [95 %CI: 75.7 %–87.1 %] and 

51.1 [95 % CI: 20.2 %–75.5 %] respectively. Deviation in root canal morphology and inadequate coronal seal 

significantly decreased the probability of endodontic healing. Indirect restorations obtained higher esthetic and 

biological FDI scores, however no difference between direct and indirect restorations was found concerning the 

functional FDI score. 

Conclusion: After 89 months, cumulative survival of molars in need of complex endodontic treatment was 

91.7 % [95 % CI: 86.8 %–94.9 %]. Within daily clinical practice, the dilemma of performing a complex 

endodontic (re)treatment or to explore other treatment options for molar teeth in need of reintervention 

is still urgent. Tooth survival of molar teeth with complex endodontic (re)treatment seems satisfactory up 

to 89 months. 

Funding/Conflict of Interest: None 

Keywords: dental restoration, nonvital, root canal therapy, tooth loss  
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Abstract Number: 10 

Category: Clinical Report 

Award Category: Clinician 

Partial Glass-Ceramic Posterior Restorations with Margins Beyond or 

Above the Cemento-Enamel Junction: a Case-Controlled Clinical Study 
Rijkje Bresser* (r.a.bresser@umcg.nl) 

Rijksuniversiteit Groningen, Groningen, Netherlands 

 

Objective: This case-controlled clinical study aimed to investigate the survival and success of partial 

indirect lithium disilicate restorations with margins extending above or beyond the cemento-enamel 

junction (CEJ). 

Material and Methods: Patients who received partial indirect lithium disilicate restorations with 

Immediate Dentin Sealing (IDS) between January 2008 and October 2018 were included. All restorations 

were placed in a single general dental practice according to a set protocol. The impact of multiple 

predictor variables on survival was assessed and the modified USPHS criteria were used to evaluate the 

quality of survival. 

Results: 1146 partial indirect lithium disilicate restorations were evaluated in 260 patients over an average 

period of 7.5 years. The cumulative survival and success rates were 97.3% and 95.3% respectively. Margins 

extending beyond the cemento-enamel junction did not increase the risk of survival failure (p=0.43). 

However, factors such as 'high caries risk', 'male' gender, and 'non-vital teeth' significantly increased the 

risk of restoration failure with hazard ratios of 3.26, 2.95, and 2.54 respectively (p<0.001). Restorations 

with longer clinical service time (>6 years) exhibited slightly worse marginal adaptation, reduced polished 

surface, and increased likelihood of surface staining (p<0.001). 

Conclusion: Partial lithium disilicate restorations exhibit an excellent survival rate of 97.3%. The location of 

the margin, beyond or above the CEJ, does not significantly influence clinical survival in the studied 

population. Partial lithium disilicate restorations are a viable treatment option for severely 

biomechanically compromised teeth, but notable risk factors for restoration survival failure include a high 

caries risk, males and non-vital teeth. 

Funding/Conflict of Interest: This study was not funded and there is no conflict of interest. 

Keywords: immediate dentin sealing, lithium disilicate, adhesive, partial indirect restoration, posterior 
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Abstract Number: 11 

Category: Clinical Research 

Clinical Evaluation of Low- shrinkage Bioactive Material Giomer Versus 

Nanohybrid Resin Composite Restorations: A Three-year Prospective 

Controlled Clinical Trial 
Tugba Toz-Akalina* (tugba.tozakalin@dent.bau.edu.tr) | Funda Öztürk-Bozkurtb | Mahmut Kusdemirb | Alev Özsoyb | 

Mutlu Özcanc 
aBahçeşehir University, Istanbul, Türkiye 
bIstanbul Medipol University, Istanbul, Türkiye 
cUniversity of Zürich, Zürich, Switzerland 

 

Objective: The aim of this study was to compare the clinical performances of nanohybrid and low-

shrinkage bioactive resin composites. 

Methods: A total of 35 patients (18 males, 17 females; mean age: 299± years old) received, randomly, 35 

pairs of fillings restored with either low-shrinkage bioactive material employing Giomer technology 

(Beautifil II LS, Shofu Inc, Kyoto, Japan) or conventional nanohybrid resin composite (Clearfil Majesty 

Posterior, Kuraray, Japan) in Class I and Class II cavities. Two operators made all the restorations using the 

corresponding adhesive resins: FL-Bond II (Shofu Inc) and Clearfil SE Bond (Kuraray), according to each 

manufacturer’s instructions. Two calibrated operators evaluated the restorations two weeks after 

placement (baseline), after six months, one, two and three years using FDI criteria (Scores 1-5). Data were 

analyzed using the McNemar test (α=0.05). 

Results: Mean observation period was 37.7 6.8± months (min: 35.4, max: 44.2 months). All restorations 

completed their 3-years follow up. All the criteria were rated mainly with high (1 or 2) scores for the 

restorations in both groups. Only one restoration from low shrinkage Giomer restorative group was 

accepted as failure due to retention loss of the restorative. 

Conclusion Over the three-year follow-up, both the Giomer and the nanohybrid resin composite 

restorations’ performances were similar and clinically acceptable. 

Keywords: clinical study, fluoride, giomer, S-PRG filler, nano-hybrid resin composite, survival 
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Abstract number: 12 

Category: Laboratory Research 

Effect of Myristyl Trimethyl Ammonium Bromide on the 

Physicochemical and Biological Properties of an Experimental Adhesive 

Resin 
Vicente Leitunea* (vicente.leitune@ufrgs.br) | Gustavo Huertas Mogollónb | Isadora Garciac | Fernanda Visiolia | Fabrício 

Colaresa  
aUniversidade Federal do Rio Grande do Sul, Porto Alegre, Brazil  
bUniversidad Científica Del Sur, Lima, Peru  
cUniversity of Maryland School of Dentistry, Baltimore, MD, USA 

 

Objectives: This study aimed to evaluate the effect of the addition of myristyl trimethyl ammonium bromide 

(MYTAB) on the physicochemical and biological properties of an experimental adhesive resin. 

Methods: The adhesive resin was formulated with methacrylate monomers and a photoinitiator system. The 

quaternary ammonium compound MYTAB was added at 0.5 (G0.5%), 1 (G1%), and 2 (G2%) wt.% in the adhesive 

resin. A group without the addition of this compound was used as a control (GCtrl). The resins were evaluated for 

polymerization kinetics and degree of conversion (n=3), ultimate tensile strength (n=5), contact angle and surface 

free energy (n=5), cytotoxicity (n=5), and antibacterial activity against Streptococcus mutans considering the biofilm 

formation (n=3) and planktonic bacteria (n=3). 

Results: The polymerization kinetics were similar between all groups and there was no difference regarding ultimate 

tensile strength too (p>0.05), but there was difference only between G0.5% and G1% for degree of conversion. 

There was no difference between groups for the water contact angle (p>0.05). G2% had the highest contact angle 

value with αbromonaphthalene (p<0.05), but there was no difference between groups regarding surface free energy 

(p>0.05). The cell’s viability ranged from 90.43% (±3.35) for GCtrl to 40.79% (±8.44) for G2% (p<0.05), without 

statistical difference between GCtrl and G0.5% (p>0.05). All groups with MYTAB showed higher antibacterial activity 

against biofilm formation and planktonic bacteria than control group (p<0.05). 

Conclusion: The addition of 0.5% of MYTAB induced antibacterial activity for the adhesive without affecting 

physicochemical and biological properties. 

Funding/Conflict of Interest: This study was partially funded by CAPES - Finance Code 001 Scholarship. 

Keywords: antibacterial agent, adhesive, polymerization, tensile strength, contact angle, Streptococcus mutans 
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Abstract Number: 13 

Category: Laboratory Research 

Do Physical Properties of Luting-Resins Correlate with CAD/CAM 

Composite-Dentin Adhesion? 
Farid El-Askarya* (faridelaskary@asfd.asu.edu.eg) | Abdullah Hassanienb | Emad Aboalazmb | Nader Maher Tadrosa | 

Mohamed Amr Kamela | Mutlu Özcanc  
aAin Shams University, Cairo, Egypt 
bEgyptian-Russian University, Cairo, Egypt 
cUniversity of Zürich, Zürich, Switzerland 

 

Objectives: To correlate CAD/CAM composite-dentin micro-tensile bond strength (µTBS) with film 

thickness (FT), Vicker`s hardness (HV) and ultimate-tensile strength (UTS) of photo- and dual-polymerized 

luting resins. 

Methods: For µTBS, human molars (N=30) were randomly divided into 6-groups according to: 1: Luting-

resins [Bifix QM “BF” (dual-polymerized), GrandioSO Heavy-Flow “GHF” (photo-polymerized), and VisCalor-

Bulk “VB” (photo-polymerized), VOCO GmbH, Germany] and 2: Adhesive-protocol (Optibond Universal, 

Kerr); self-etching “SE” and etch-and-rinse “E&R”. CAD/CAM blocks (Grandio blocks, shade A2 HT, VOCO) 

of 7x7x4 mm were air-abraded (50 μm Al2O3/10s/0.2 MPa). Silane was applied (60 s) and air dried (10 s). All 

dentin surfaces were wet abraded (#600 SiC/30 s). For E&R mode, dentin was etched (15 s), rinsed (30 s) 

and blot-dried. For both E&R and SE protocols, adhesive was applied (20 s), air- dried (5 s) and photo-

polymerized (10 s). Bonded dentin-CAD/CAM specimens were cut into 1x1 mm sticks. For each group, half 

of sticks were randomly stored for 24 h and the other half for 6 months (distilled-water/37 °C). After each 

storage time, sticks were pulled in tension (1 mm/min). Debonded sticks were evaluated for failure mode 

analysis. For HV, 15- discs (7 mm x 0.5 mm) were prepared from each luting-resin (n=5) and tested using 

Vicker’s hardness tester. Regarding FT, cemented CAD/CAM slabs (n=9/each luting-resin) were evaluated 

using stereomicroscope (x40). For UTS, hourglass specimens (1x0.6 mm, n=8/each luting-resin) were 

prepared and pulled in tension. Data were analysed using ANOVA/Tukey’s and Pearson`s correlation tests 

(α=0.05). 

Results: While correlation between µTBS/HV was not revealed (r=.322, p=.242), strong correlation 

between µTBS/FT(r=.766, p<.0001) and positive correlation between µTBS/UTS(r=.487, p=.016) were 

observed. “Luting-resin”, “adhesive-protocol”, and “storage-time”, showed significant effect on µTBS 

(MPa) (p<0.05); “luting-resin”, GHF(27.4±10.9)=BF(24.3±11.9)>VB(20.7±9.4);“adhesive-protocol”, 
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E&R(25.7±11.1)>SE(22.3±10.8); “storage-time”, 24-h(27.0±10.3)>6-months(20.3±11). 

Failure modes: Adhesive=35.8%, mixed=42.1% and cohesive: luting-resin=22.1%, CAD/CAM  

composite=0.0% and dentin=0.0%. For FT (µm): VB(123.0±19.1)>BF(49.1±13.5)=GHF(41.0±7.0). The HV 

(Kgf): GHF(91.6±0.4) >VB(76.0±2.5)>BF(70.4±2.6). Regarding UTS (MPa): GHF(112.5±19.7)=VB(98.6±23.1) 

>BF (67.7±9.2). 

Conclusion: Among tested materials, photo-polymerized flowable luting-resin can substitute dual-

polymerized resin-cement for CAD/CAM composite-dentin bonding. 

Funding/Conflict of Interest: The authors would like to thank VOCO GmbH, Germany for supplying 

CAD/CAM blocks, photo- and dual-polymerized luting resins used in this study. The authors declare that 

there is no conflict of interest regarding any materials used in this study. 

Keywords: CAD/CAM composite, film thickness, luting resins, micro-tensile bond strength, ultimate 

tensile strength, hardness  
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Abstract Number: 14 

Category: Laboratory Research 

Award Category: Junior Scientist 

Effect of Different Adhesive Application Approaches on Bond Strength 

in Over-Etched Dentin 
Phoebe Burrera*(phoebe.burrer@zzm.uzh.ch) | Shpresa Simonia | Paula Zwickya | Thomas Attina | Tobias T. Tauböcka 
aClinic of Conservative and Preventive Dentistry, Center for Dental Medicine, University of Zürich, Zürich, Switzerland  

 

Objectives: To investigate the effect of over-etching and subsequent use of different adhesive application 

approaches including active, double, preheated, and ultrasonic application on dentin bond strength. 

Methods: Dentin specimens from sound human third molars were prepared and allocated into six groups 

(n = 10 per group). In group 1 (negative control), the dentin specimens were over-etched with phosphoric 

acid for 30 s, and a two-step etch-and-rinse adhesive (Prime & Bond XP; Dentsply Sirona) was applied for 

20 s according to the manufacturer's instructions. In test groups 2–5, the application of the adhesive 

varied: In group 2, the adhesive was actively rubbed into the dentin surface, whereas in group 3, a second 

adhesive layer was applied after light-curing of the first one. In group 4, the adhesive was heated to 68°C 

prior to application, and in group 5, the adhesive was ultrasonically activated. Acid- etching for 15 s and 

adhesive application for 20 s was performed in the positive control group (group 6) according to the 

manufacturer's instructions. After light-curing and composite build-up (Ceram.x Spectra ST (HV); Dentsply 

Sirona), microtensile bond strength and fracture types were determined. Data were statistically analyzed 

by Kruskal-Wallis rank test, followed by post-hoc pairwise comparisons using Conover tests and p-value 

adjustment according to Holm (α = 0.05). 

Results: Active, double, preheated, or ultrasonic adhesive application showed no significant effect on 

dentin bond strength when compared to the control groups. Predominantly adhesive adhesive failures 

were observed in all groups. 

Conclusion: A modification of adhesive application by using active, double, preheated, or ultrasonic 

application does not improve bonding to accidentally over-etched dentin. 

Funding/Conflict of Interest: The authors declare that they have no conflict of interest. 

Keywords: adhesion, microtensile bond strength, phosphoric acid etching, preheating, ultrasonic-assisted 

application 
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Abstract Number: 15 

Category: Laboratory Research 

Dentin Bond Strength and Monomer Conversion of Adhesive 

Containing Flavonoids 
Beatriz O. Sahadia | Carolina B. Andréb | Marina R. Santia | Maicon Sebolda | Tainah O. Rifanea | Vitaliano G. Araújo-Netoa 

| Vicente C. B. Leitunec | Marcelo Gianninia* (gianinni@unicamp.br)  
aPiracicaba Dental School, University of Campinas, Piracicaba, Brazil 
bSchool of Dentistry, Federal University of Minas Gerais, Belo Horizonte, Brazil 
cSchool of Dentistry, Federal University of Rio Grande do Sul, Porto Alegre, Brazil 

 

Objectives To evaluate the effects of three flavonoids added to a commercial universal adhesive on the 

dentin bond strength (DBST) after 24 h or one-year of water storage. Additionally, the influence of the 

incorporations of such flavonoids on the degree of conversion (DECO) of the adhesive was determined. 

Methods: Alcoholic solutions of 20 mM of baicalein (BA), naringin (NA) and kaempferol (KA) were added to 

an adhesive (Clearfil Universal Bond Quick, Kuraray Noritake). The control was the same adhesive without 

flavonoids. Experimental groups (BA, NA and KA) and the control were applied to moist, etched dentin 

(35% phosphoric acid for 15 s) for the microtensile DBST test (n=8). Restored human molar teeth from the 

Control and experimental groups were sectioned to obtain specimens with approximately 1.0 mm2 in 

cross-section. Specimens were tested after 24 h or one-year of water storage using a universal testing 

machine (0.5 mm/min, until failure). The DECO was measured using Fourier-transform infrared 

spectroscopy and calculated using standard techniques of observing changes in aliphatic-to-aromatic peak 

ratios before and after 10 min of initiation of light-activation (n=3). DBST data were analyzed by two-way 

ANOVA and Tukey’s test, while the DECO was analyzed by two-way ANOVA (α=0.05). 

Results: The Control presented the lower DBST than those obtained for NA, BA and KA, at both evaluation 

times. The DBST reduced after 1-year storage for the Control and KA. The addition of flavonoids did not 

reduce the DECO. 

Conclusion: The incorporation of flavonoids into the adhesive did not negatively influence the DECO. 

However, they yielded a significant increase in DBST with stability after one year of storage in water, 

depending on the type of flavonoid. 

Funding/Conflict of Interest: FAPESP 2021/11972-0 

Keywords: adhesives, micro tensile bond Strength, degree of conversion, dentin, flavonoids 
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Abstract Number: 16 

Category: Laboratory Research 

Effect of Setting Times on Shear Bond Strength Between Biodentin and 

Resin Composite 
Apaporn Pasasuka*(papapo@kku.ac.th) | Ubonwan Tapsuria | Subin Puasiria 
aFaculty of Dentistry, Khon Kaen University, Khon Kaen, Thailand 

 

Objective: This in-vitro study aimed to evaluate the effect of different setting times on the shear bond 

strength (SBS) of Biodentine to resin-composite restoration using universal adhesive bonded. 

Methods: Sixty cylindrical blocks with a uniform cavity (4mm diameter x 2mm height) were prepared from 

self-cure acrylic. Biodentine was mixed and loaded into the cavity. The prepared specimens were assigned 

into four groups (n=15) based on the timeframe of performance of composite restoration; group 1) 12 

min, group 2) 24 h, group 3) 1 wk, and group 4) 2 wks. Specimens were stored (37 oC, 100% humidity). 

Upon the setting time, Single Bond Universal was applied on the surface of Biodentine (self-etch mode, 

following manufacturer’s instruction). A cylinder of composite resin (2mm diameter x 2mm height) was 

restored on the bonded surface. Then, specimens were kept (37 oC, 100% humidity) for 24 h before SBS 

testing. SBS was measured using a universal testing machine (1mm/min). The results were statistically 

analyzed using 1-way ANOVA and post hoc Bonferroni test at a 95% confidence interval. 

Results: The mean SBS (MPa) of Groups 1, 2, 3, and 4 were 9.87(2.52), 14.16(2.19), 12.68(1.82), and 

12.84(1.71), respectively. A statistically significant difference was found between group 1 and the other 

groups (p<0.05). No significant difference was observed among groups 2, 3, and 4. 

Conclusion: Based on the results of this study, the final composite restoration should be performed at 

least twenty-four hours after Biodentine placement to obtain higher SBS. 

Funding/Conflict of Interest: The authors declare no conflicts of interest. 

Keywords: shear bond strength, adhesive, Biodentine 
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Abstract Number: 17 

Category: Laboratory Research 

Effect of Pretreatment Modes on the Adhesion to a Composite 

CAD/CAM Block 
Thao Phoung Danga | Tony Paul Loreya | Renan Bellia | Ulrich Lohbauera | José Zorzina* (jose.zorzin@fau.de) 
aOperative Dentistry, University Hospital Erlangen, Erlangen, Germany 

 

Objective: The study aimed to evaluate the influence of different pretreatment modes on the adhesion 

potential of a luting resin to a composite CAD/CAM block. 

Methods: 180 rods (25x4x3mm, height x length x width) were prepared from composite CAD/CAM blocks 

(Cerasmart 270, GC). A chevron-notch was cut at the middle of the rods with a cutting disc. The notch was split 

into two matching halves with a thinner cutting disc. 

The corresponding halves were divided into six groups and pretreated as follows: 

-Group 1 – airborne particle abrasion with 35 μm alumina and silane (EspeSIL, 3M), 

-Group 2 - airborne particle abrasion with 35 μm alumina and multi primer (Monobond Plus, Ivoclar), 

-Group 3 - hydrofluoric acid etching (VITA Ceramic Etch, VITA) and silane (EspeSIL), 

-Group 4 - hydrofluoric acid etching (VITA Ceramic Etch) and multi primer (Monobond Plus), 

-Group 5 - silicatization (CoJet, 3M) and silane (EspeSIL), 

-Group 6 - silicatization (CoJet) and multi primer (Monobond Plus). 

The pretreated halves were luted with a resin (RelyX Universal, 3M) and light cured from all sides (20s, 

1200mW/cm^2, Bluephase 20i, Ivoclar), resulting in 30 samples per group. All samples were stored in artificial 

saliva at 37°C before KIc chevron-notch-beam fracture toughness measurements. Half of the samples from each 

group (n=15) were measured after 24 h, and the other half (n=15) after 60 d. 

Results: After 24 h the Tukey-HSD post hoc test showed that only group 3 (n=9, 0.68±0.1 MPam^1/2) had 

significantly lower KIc compared to all other groups (p<.05). After 60 d of storage, group 3 (n=10, 0.36±0.06 

MPam^1/2) had the significantly overall lowest KIc (p<.05), and group 5 had the significantly highest KIc (n 

= 9, 1.08±0.13 MPam^1/2, p<.05). 

Conclusion: Within the limitations of this study, the silicatization and silanization of the composite CAD/CAM 

block lead to a higher long-term adhesion in comparison to other pretreatments. 

Funding/Conflict of Interest: None 

Keywords: adhesion, fracture toughness, CAD/CAM composite, airborne particle abrasion, hydrofluoric acid 

etching, multi-primer, silane, silicatization  
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Abstract Number: 18 

Category: Laboratory Research 

Evaluation of MDP-Based Primers: Y-TZP Ceramic and Human Dentin 
Sheila Butlera*(sheila.butler@schulich.uwo.ca) | Bernie Linkeb | Ysidora Torrealbab 
aWestern University, London, Canada 
bUniversity of Alberta, Edmonton, Canada 

 

Objective: The aim of this study was to evaluate the influence of multimode MDP-based primers and 

different application protocols on the bond strength of a representative resin cement to an yttrium 

stabilized tetragonal zirconia (Y-TZP) ceramic. 

Methods: The occlusal dentin from 60 human molars was exposed. The teeth and zirconia cylinders (N = 

60) (3 mm of diameter; 4 mm of height) were divided into six groups (n = 10) according to the ceramic 

surface conditioning: (1) air abraded with SiO2 particles; (2) Z- Prime Plus; (3) air abraded with SiO2 

particles + Z-Prime Plus; (4) air abraded with SiO2 particles + All-Bond Universal; (5) air abraded with SiO2 

particles + ScotchBond Universal Adhesive; and (6) untreated zirconia. The luting agent (Duo- Link cement) 

was applied on the treated dentin surface. Specimens were stored in water (37 °C, 24 h) and tested in 

shear bond strength. Data were statistically analyzed using 2-way ANOVA and Post hoc Tukey tests (α = 

0.05). 

Results: Significant effects of ceramic conditioning were found (p < 0.0001). The specimens sandblasted 

with silica particles followed by the application of Z-Prime Plus or All-Bond Universal presented greater 

bond strength values. For the untreated zirconia, several specimens failed prematurely prior to testing. 

Conclusion: Sandblasting with silica particles combined with Z-Prime Plus increased the bond strength. 

Funding/Conflict of Interest: The authors report no conflicts of interest related to this research. 

Keywords: ceramics, dentin, resin cements, zirconium oxide 
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Abstract Number: 19 

Category: Laboratory Research 

Award Category: Junior Scientist 

Direct Laser Writing (DLW) Based Surface Texturing for Enhanced 

Adhesion Between Zirconia (3Y-TZP) and Resin Matrix Cement 

Narayan Sahooa* (ilovsai@gmail.com) | Oscar Cavarlhoa | Mutlu Özcanb | Filipe Silvaa | Bruno Henriquesc  
aCentre Microelectromechanical Systems (CMEMS), University of Minho, Guimarães, Portugal 
bDivision of Dental Materials, Center for Dental and Oral Medicine, University of Zürich, Zürich, Switzerland 
cCeramic and Composite Materials Research Group (CERMAT), Federal University of Santa Catarina, Florianópolis, Brazil 
 

Objective: To evaluate the influence of direct laser writing (DLW) based surface texturing of zirconia (3Y-

TZP) on shear bond strength (SBS) with resin-matrix cements.  

Methods: Zirconia (3Y-TZP) green compacts received any of the two laser patterns: LD35 - Squared pattern lines 

35 µm spacing (0.6 W,128 mm/s); LD10 - Squared pattern lines 10 µm spacing (0.06 W,256 mm/s) and sintered 

samples received one of the following: AS (As sintered), SB - Alumina (Al2O3) sandblasting or SC - silica (SiO2) 

coated alumina (Al2O3) blasting. Surface energy, surface roughness, wettability is evaluated for each group (n = 

12/group). Treated samples from all groups were ultrasonically cleaned and cemented to resin-matrix cement 

using primers. The cylindrical shape cements bonded at the center of 3Y-TZP samples were either stored for 24 

h at 37 ºC or thermocycled (5-55 ºC, 6000 cycles) and SBS was performed subsequently.  

Results: The surface roughness was highest in DL35 (1.74 ± 0.06) and lowest by AS (0.40 ± 0.14). The lowest 

and highest contact angle (water) was produced by SC (27.30 ± 4.66) and SB (61.44 ± 2.97) respectively. The 

lowest and highest contact angle (Diiodomethane) was produced by LD10 (26.93 ± 2.85) and SC (36.76 ± 

0.27) respectively. Surface free energy was highest for SC (65.30 ± 2.06) and lowest for SB (56.15 ± 1.19). 

The two laser groups: LD10 (9.16 ± 1.55) and LD35 (8.89 ± 2.18) produced higher SBS than SC (6.46 ± 1.84) 

and AS (2.47 ± 0.8). Thermocycling (TC) reduced the SBS of all groups. The highest SBS after TC was shown 

by LD35 (8.49 ± 2.02) and the lowest by SB (5.97 ± 2.43). The reduction in SBS was significant in SB whereas 

both the laser groups retained higher SBS than SB and SC, there was an increase of SBS in SC group after TC.  

Conclusion: All the surface treatments increased SBS of the zirconia(3Y-TZP) surfaces with resin-matrix 

cement compared to AS. 

Funding/Conflict of Interest: The authors declare that there is NO conflict of interest. This work was 

supported by Fundação para a Ciência e Tecnologia (FCT) through the grant 2021.07095.BD.  

Keywords: adhesion, shear bond strength, direct laser writing (DLW), surface modification, zirconia(3Y-TZP)  
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Abstract Number: 20 

Category: Laboratory Research 

Comparison of Microleakage of Class V Cavities restored with 

Nanofilled Resin Composite, Highly Viscous Glass-Ionomer Cement and 

Highly Viscous Glass-Ionomer Cement/Resin Coating. 
Kornkamon Sukchita* (nidchan46@yahoo.com)| Kirati Srichuanchuenskunb 
aFaculty of Dentistry, Khon Kaen University, Khon Kaen, Thailand 
bMaha Sarakham Hospital, Maha Sarakham, Thailand 

 

Objective: The purpose of this in vitro study was to evaluate the microleakage of class V cavities restored 

with nanofilled resin composite (Filtek Z350 XT, 3M), highly viscous glass-ionomer cement (Ketac Universal 

Aplicap, 3M), and a highly viscous glass-ionomer cement/resin coating (EQUIA Forte Fil, GC) at occlusal and 

gingival margins. 

Methods: Thirty sound extracted human maxillary premolars were prepared for class V cavities (2.6 mm. 

mesio-distal width, 4 mm, occluso-gingival width, and 2 mm depth) on the buccal surfaces. All the 

prepared teeth were randomly divided into 3 groups (n=10) and restored with the 3 materials following 

the manufacturers’ recommendations. After that, all restored teeth were submitted to simultaneous 5,000 

thermal cycles in water at 55oC and 5oC and stained with the 2% methylene blue solution for 4 hours. All 

teeth were sectioned and evaluated for microleakage with a stereoscopic microscope. The statistically 

differences among the 3 groups were analyzed by using Mann-Witney U test (α=0.05). 

Results: At the occlusal margins, the percentage of microleakage scores of Filtek Z350 XT, EQUIA Forte Fil 

glass ionomer cement, and Ketac Universal Aplicap glass ionomer cement restorations were 21.45±10.25, 

27.48±15.49, and 100 respectively. At the gingival margins, the percentage of microleakage scores of Filtek 

Z350 XT, EQUIA Forte Fil glass ionomer cement and Ketac Universal Aplicap glass ionomer cement 

restorations were 24.82±6.19, 51.63±20.21, and 100 respectively. The class V cavity restored with resin 

composite Filtek Z350 XT had the lowest percentage of mean microleakage score than EQUIA Forte Fil 

glass ionomer cement and Ketac Universal Aplicap glass ionomer cement both at occlusal and gingival 

margins. 

Conclusion: The class V cavity restored with resin composite Filtek Z350 XT had lower percentage of mean 

microleakage score than EQUIA Forte Fil glass ionomer cement and Ketac Universal Aplicap glass ionomer 

cement both at occlusal and gingival margin. Ketac Universal Aplicap glass ionomer cement restoration 
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had the significantly highest percentage of mean microleakage score. 

Funding/Conflict of Interest: None. 

Keywords: microleakage, highly viscous glass-ionomer cement, resin composite 
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Abstract Number: 21 

Category: Laboratory Research 

Award Category: Student Scientist 

Effect of Phytic Acid on the Efficacy of Bioactive Desensitizers 
Manoj Sindagi Swabhaanua* (swabhaanu.sindagi@gmail.com) | Paramashivaiah Ashwinia | Mehta Deepakb 
aRajiv Gandhi University of Health Sciences, Bangalore, India 
bTohuku University, Sendai, Japan 

 

Objective: The objectives of this in-vitro study were to evaluate dentin tubule occlusion caused by 

Predicta™ Bioactive Desensitizer, a methacrylate-free, nanohydroxyapatite-based desensitizer, and the 

effects of phytic acid pretreatment. 

Methods: Occlusal surfaces were prepared from 55 caries-free human premolars extracted as part of 

orthodontic treatment with informed consent and were stored in .5% thymol solution at 4°C and then 

randomly allocated to 6 groups each consisting of 10 samples except the control group. Using a low-speed 

diamond saw, 2 mm thick dentin discs and the central area with a diameter of 5 mm was defined as the 

experimental area and polished with 600 and 1000 grit silicon carbide. These polished samples were 

immersed in 17% ethylenediaminetetraacetic acid (EDTA) for 40 min to open the dentin tubules and the 

residual smear layers were removed with distilled water wash; then ethanol-facilitated dehydration for 30 

min. Groups A, B, C, D and E (n=10 each) were treated with Predicta™ Bioactive Desensitizer. Samples of 

Group D and E were pretreated with 1% phytic acid with and without wash respectively; Group F (n=5) was 

left immersed in artificial saliva as a control. Micromorphological analysis using a scanning electron 

microscope was performed to assess tubular occlusion. A blinded reviewer independently scored the level 

of tubule occlusion. Means were compared using one-way analysis of variance (ANOVA). Post-hoc 

comparisons were made using Tukey test. A 2-sided test with α=0.05. 

Results: The mean occlusion scores computed from micromorphological analysis using scanning electron 

microscope showed that; Group E>Group D>Group C=Group D>Group A>Group F. 

Conclusion: The tubule occlusion efficacy of Predicta Bioactive Desensitizer seems to be more effective 

with 1% phytic acid pretreatment than without. 

Funding/Conflict of Interest: None 

Keywords: dentin, tubuli occlusion, dentin sensitivity, phytic acid 
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Abstract Number: 22 

Category: Laboratory Research 

Effect of Composite Shade on Temperature Change During 

Photopolymerization 
Chang-Ha Leea* (lch1104@snu.ac.kr) | In-Bog Leea 
aSeoul National University, Seoul, Korea 

 

Objective: The aim of this study was to investigate the temperature change during composite 

photopolymerization according to the composite shades. 

Methods: Each 0.37 g of conventional nanocomposite (Filtek Z350XT Universal Restorative in A2 enamel 

(Z3E), A2 body (Z3B) or A2 dentin (Z3D) shades, 3M, St. Paul, MN, USA) was pressed between two glass 

slides with a 1-mm-thick spacer. A disc-shaped specimen was prepared and photopolymerized for 20 s 

with a radiant emittance of 2,100 mW/cm2. The temperature change was measured using a non-contact 

infrared thermometer for 300 s (n=3). A second light exposure, using the same protocol as the first, was 

performed on each photopolymerized specimen. The first peak in temperature (ΔTtotal), and the second 

peak in temperature caused by a light curing unit (ΔTlight) were obtained from the temperature change vs. 

time curve. The net peak in temperature caused by the curing heat of the composite (ΔTcomposite) was 

acquired by subtracting the second curve from the first one. The peak time was defined as the time when 

the ΔTcomposite occurred. The CIE L*, a*, and b* of each specimen were measured using a 

spectrophotometer without background, and then, with a white or black background, to calculate the 

translucency parameter (TP). 

Results: The ΔTtotal and ΔTlight of Z3D (31.93℃ and 22.07℃) was the highest followed by Z3B (27.74℃ 

and 17.19℃), while Z3E (23.94℃ and 14.15℃) showed the lowest ΔTtotal and ΔTlight (p<0.05). The peak 

time of Z3D (4.07 s) was longer than that of Z3B (3.28 s) (p<0.05). The ΔTtotal and ΔTlight increased as L* 

increased, b* increased, and TP decreased. The ΔTcomposite did not correlate with L*, a*, b*, or TP. 

Conclusion: Significant differences in temperature change were observed during the photopolymerization 

of composites of different shades. The more opaque the composite was, the greater the increase in 

ΔTtotal and ΔTlight. 

Funding/Conflict of Interest: None 

Keywords: composite, photopolymerization, shade, temperature change  
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Category: Laboratory Research 

Award Category: Junior Scientist 

Importance of Simulating Polymerization Shrinkage of Materials in 

Finite Element Models 
Canan Özcana* (canan.ozcan@univ-reims.fr) | Philippe Lestrieza | Yannick Josseta 
aFaculty of Odontology, MATIM, University of Reims Champagne-Ardenne, Reims, France 

 

Objective: This study compared the effect of composite onlay restoration design bonded with different 

adhesive thickness, with or without omission of polymerization shrinkage of materials, on the Von Mises 

stress distribution during the chewing stage. 

Methods: The analysis used a finite element model of 17 and 47 built from a patient CBCT acquisition and 

charged with his mandibular motion recorded with Modjaw system. Three groups were constructed. Group 

A- Reference group. Group B- The adhesive had a greater thickness (0.25 instead of 0.1 mm). Group C- The 

onlay had a greater depth (2.5 instead of 1.5 mm). In each group, a thermal analogy was used for a numerical 

simulation of the polymerization shrinkage of adhesive layer and composite for one model, and it was 

omitted for the other one model. The Von Mises stresses on each structure were measured in the maximum 

occlusion phase of the chewing stage. 

Results: The greatest stresses were measured in the composite under the contact points with the opposing 

tooth and in the group with the deepest restoration (218 MPa). With the simulation of polymerization 

shrinkage, the stresses observed on the enamel were 3 to 4.4 times higher (155 MPa) and localized on the 

proximal zones where the thickness of the material was the lowest. For dentin, stress values were doubled 

for groups B and C and 5.5 times greater for the reference group (77 MPa). Their location was on the external 

part of the proximal angles of the cavity. The pulp also presented stresses twice as high despite values 

remaining very low (0.0028 MPa). 

Conclusion: The proximal edges of the restorations were a stress concentration zone. These stresses were 

induced by the polymerization shrinkage of the materials, which cannot be omitted from the finite element 

simulation. Without this simulation, the only significant stresses were observed under the contact points 

with the antagonist tooth and were supported by the composite restoration. 

Funding/Conflict of Interest: None 

Keywords: finite element analysis, mechanical Stress, motion, onlay, polymerization, restoration  
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Abstract Number: 24 

Category: Laboratory Research 

Effects of Reduced Light through Zirconia on the Interfacial Adaptation 
Seung-Hoon Hana* (han7537@hotmail.com)| Yasushi Shimadac | Alireza Sadrc 
aSt. Vincent Hospital, College of Medicine, The Catholic University of Korea, Suwon, South Korea 
bTokyo Medical and Dental University (TMDU), Tokyo, Japan 
cSchool of Dentistry, University of Washington, Seattle, WA, USA 

 

Objective: The first objective was to determine if dual-curing of resin cement with reduced light could 

affect interfacial adaptations of zirconia restoration. The second objective was to examine whether 

pretreatment method of universal adhesive affected interfacial adaptation. 

Methods: Inlay cavities were prepared on extracted human third molars. Zirconia restorations were 

fabricated using Katana UTML (Kuraray Noritake). The teeth were divided into three dual-cure groups and 

one self-cure group: Groups I, II, III and self-cure group. Each restoration thickness of Group I, II, and III was 

1, 2, and 3 mm. Each group had two subgroups according to different pretreatment methods. For 

subgroup 1, universal adhesive (Single Bond Universal, 3M ESPE) was applied and light-cured before 

cement placement. Then, zirconia restoration was seated with conventional resin cement (RelyX Ultimate, 

3M ESPE). Light-curing was executed for the cement. For subgroup 2, after adhesive was applied, the 

restoration was seated with the same resin cement. Light-curing was done for adhesive and cement 

simultaneously. For the self-cure groups, cements were all polymerized by the self-curing method. 

Subgroups differ depending on the pretreatment method as those of dual-cure groups. After thermo-

cycling of zirconia restoration, interfacial adaptation at the restoration-tooth interface was investigated 

using swept-source optical coherence tomography imaging. 

Results: Interfacial adaptation varied depending on the zirconia thickness, pretreatment, polymerization 

mode (p<0.05). The effects of the adhesive differed depending on the reduced light under the zirconia 

(p<0.05). 

Conclusion: Lower curing-light irradiance may lead to inferior adaptation of zirconia restoration. 

Funding/Conflict of Interest: This work was supported by the National Research Foundation of Korea 

(NRF) grant funded by the Korea government (MSIT) (No. 2020R1G1A1101924). 

Keywords: optical coherence tomography, resin cements 
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Cytotoxic Effect of TEGDMA on Healthy and Inflamed Pulp Stem Cells 
Sebahat Melike Durukana* (melike.durukan@altinbas.edu.tr) | Servet Özcanb 
aAltinbas University, Istanbul, Türkiye  
bErciyes University, Kayseri, Türkiye 

 

Objective: This study aims to look at how TEGDMA affects pulpal stem cells derived from healthy teeth 

and pulpal stem cells derived from teeth affected by caries. 

Methods:  Senescence, apoptosis, and cell proliferation tests were meticulously performed on healthy and 

carious tooth-derived dental pulp stem cells (DPSCs) after treatment with TEGDMA resin monomer on the 

cells. Data were subjected to two-way ANOVA test. 

Results: We observed that caries DPSCs treated with high doses of TEGDMA showed an enhanced 

susceptibility to cell senescence among our TEGDMA-treated research groups, which we summarized as 

follows: Similar results were obtained for necrosis and apoptosis. Significant differences were found 

according to the ANOVA (p<0.05). 

Conclusion: Future research should focus on the long-term biological impacts of adhesive compounds on 

carious DPSC, according to our findings. The most noteworthy outcome of our research was its 

contribution to the biological knowledge of the necrosis process in carious teeth treated with dentin 

bonding agents, which was an important breakthrough. 

Funding/Conflict of Interest: The investigation is funded by Ethics Committee of Erciyes University Clinical 

Research Ethics Committee decision numbered 2019/573 and dated 24.07.2019. The samples used in the 

study were obtained from Erciyes University Faculty of Dentistry. 

Keywords: adhesive agent, apoptosis, cytotoxicity, dental pulp stem cell, senesence, TEGDMA  
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Abstract Number: 26 

Category: Laboratory Research 

Acute Hepatotoxicity of Dentin Bonding Agents in ICR Mice 
Jeongwon Oha* (wwwonny@gmail.com) | Hyunjung Koa | Miri Kima 
aAsan Medical Center, University of Ulsan, Seoul, Republic of Korea  

 

Objectives: There are few studies on the potential toxicity of bonding agents despite their possibility of 

accidental ingestion during restorative procedures. The aim of this study was to evaluate the acute 

hepatotoxicity of orally delivered dentin bonding agents in ICR mice. 

Methods: All five groups were prepared based on the type of the dentin bonding agents: saline (negative 

control), acetaminophen (500mg/kg, positive control), total-etch adhesive (TA, 5ml/kg, Scotchbond™ 

Multi-Purpose, 3M, USA), self-etch adhesive (SA, 5ml/kg, Clearfil SE Bond, Kuraray, Japan) and universal 

adhesive(UA, 5ml/kg, All Bond Universal, BISCO, USA). 

Fourteen female ICR mice were randomly divided into 5 groups. Acetaminophen was dissolved in 

physiological saline, and all samples were dosed by intragastric gavage daily for 7 days. After 7 days, all 

animals were sacrificed. Blood samples were obtained and the serum marker enzymes – AST (aspartate 

aminotransferase), ALT (alanine aminotransferase) and ALP (alkaline phosphatase) – were estimated. Liver 

sections from each group were prepared for histopathological analysis and evaluated by microscope 

(Olympus DP73, Japan). Comparison of biochemical levels was carried out using one-way ANOVA (α=0.05). 

Results: None of the groups experienced significant elevation of the serum marker enzymes (AST, ALT, 

ALP) beyond the known-normal range of ICR mice. However, the histological results showed that all groups 

exhibited significant inflammatory changes, such as mononuclear cellular infiltration, vascular congestion, 

and hepatocyte swelling. Histopathologically, the SA and UA group expressed moderate, and the TA group 

expressed mild inflammatory reactions. 

Conclusion: The biochemical alterations of orally administrated dentin bonding agents were not 

significant, but histopathological findings revealed the presence of inflammatory signs of liver in all 

experimental groups. This suggests that the unintentional ingestion of dentin bonding agents may cause 

acute liver inflammation. Practitioners should take care to prevent accidental intake of bonding agents 

during restorative procedures. 

Funding/Conflict of Interest: None 

Keywords: chemically-induced liver toxicity, dentin-bonding agents, ICR mice 
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Abstract Number: 27 

Category: Laboratory Research  

Category Award: Junior Scientist 

Ecologically Friendly Constituents in Materials Used in Minimally 

Invasive Dentistry 
Deniz Özkuyucua*(denizozk98@hotmail.com) | Mutlu Özcanb 
aIstanbul Kent University, Istanbul, Türkiye 
bUniversity of Zürich, Zürich, Switzerland 
 

Objectives: To investigate on the level of incorporation of ecologically friendly constituents in materials 

used in minimally invasive dentistry. 

Methods: The composition of different dental materials and instruments (N=34) used in minimally invasive 

dentistry from various (N=17) distinct global dental manufacturers were analyzed and listed after studying their 

corresponding Material Safety Sheet Data (MSDS). To conduct economic estimates between the use of 

chemicals and natural products, the internet market shares of numerous products of dental companies (N=30) 

were evaluated. Furthermore, articles reporting on composition of materials, instruments and devices were 

selected using PubMed/Medline, Scopus search engines published between 1950-2021. Materials used in 

minimally invasive dentistry were categorized as instruments, chemicals, and devices. The compositions and 

the costs of the conventional and ecological alternatives for each material were identified. 

Results: A total of 8 articles on the overview of materials used in minimally invasive dentistry and 46 

articles on the subject of sustainability were evaluated in classifying the materials, instruments and devices 

used in minimally invasive dentistry. Out of 17 dental manufacturers, 8 lacked an ecological policy while 13 

of them included ecological products or programs in their product assortment. Only 9 of them integrated 

entirely ecological products or programs. 

Conclusion: By raising the demand and awareness, it is vital to improve the diversity of ecological 

materials and to bring economic solutions in dentistry. By promoting awareness among patients, 

physicians, consumers, and manufacturers, the use of ecologically friendly constituents in minimally 

invasive dentistry could be promoted. Yet, economical aspects of this approach need further investigation 

and more innovation in natural products. 

Funding/Conflict of Interest: There are no outside funding sources. The authors have no conflicts of 

interest to declare. 

Keywords: dental materials, ecology  
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Category: Laboratory Research 

Award Category: Student Scientist 

Layered Injection Molding: A Pre-clinical Evaluation of a Clinical 

Possibility 
Bipin Raj Kruthia* (kruthibraj@gmail.com) | Manoj Sindagi Swabhaanua  
aRajiv Gandhi University of Health Sciences, Bangalore, India  

 

Objective: The objective of this preclinical study was to evaluate a predictable technique which combines 

layering and injection molding for easy, efficient and consistent polychromatic anterior restorations with 

uncompromised esthetics. 

Methods: This preclinical study was conducted on Nissin 300 Series Standard Jaw Model (GNR300-U) with push-

type typodont teeth. 30 Maxillary anterior typodonts (11, 12, 13, 21, 22 and 23) were prepared using diamond 

abrasives to simulate a clinical scenario with multiple diastemata and divided into equal groups. Group A was 

restored using the traditional injection molding technique and Group B was restored using the experimental 

technique which combines the histological layering technique with the traditional injection molding technique. 

Unprepared typodonts were used as a laboratory wax up for consistency and reproducibility. Stents were 

prepared using a clear, vinyl polysiloxane impression material (Exaclear,GC). Samples of Group A were restored 

with G-ænial Universal Flo (GC) after etching and adhesive protocol. For Group B, after etching and bonding 

protocol, packable composite (Filtek Z350, 3M; Shades A3, A2, A1, CT) was used to create internal anatomical 

features such as mamelons, incisal halo and cervical high value areas as per the histological layering concept 

following which G-ænial Universal Flo (GC) was injected to mimic the enamel layer. Standardized finishing and 

polishing protocols were followed for both groups. An esthetic evaluation was performed by blinded evaluators 

using the FDI World Dental Federation clinical criteria for direct restorations. The parameters considered were 

surface luster, translucency and esthetic anatomical form. 

Results: Surface luster of both groups was comparable; Group B received better scores for translucency and 

esthetic anatomical form. 

Conclusion: This preclinical study demonstrated that layering followed by injection molding resulted in 

predictable, highly esthetic, polychromatic, life-like restorations which can be consistently and efficiently 

reproduced in clinical situations. 

Funding/Conflict of Interest: None 

Keywords: esthetics, adhesives, composite resins, layering, injection molding  
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Award Category: Student Scientist  

Evaluation of Biaxial Flexural Strength and Inorganic Composition of 

Simplified-shade Composites 
Özge Dumana* (dtdumanozge@gmail.com) | Meriç Berkmanb | Mustafa Demircia | Safa Tuncera 
aDepartment of Restorative Dentistry, Istanbul University, Istanbul, Türkiye 
bDepartment of Restorative Dentistry, Bahçeşehir University, Istanbul, Türkiye 

 

Objective: The present study aimed to characterize the inorganic composition and biaxial flexural strength 

of simplified-shade composites. 

Methods: In this study six simplified-shade composites Omnichroma (Tokuyama, Japan), Vittra APS Unique 

(FGM, Brasil), Charisma Diamond One (Kulzer, Germany), OptiShade (Kerr, USA), G-aenial A’Chord (GC, 

Japan), Neo Spektra ST (Dentsply, USA) were evaluated. Filler particle composition and morphology were 

examined with energy-dispersive X-ray spectroscopy (EDX) and scanning electron microscopy (SEM), 

respectively. Flexural strength of the materials was tested with three- point bending test by using universal 

testing machine (Shimadzu Corp, Japan). One hundred bar-shaped composite specimens (n = 10) were 

prepared by placing them into a Teflon mold (25 mm length, 2 mm width, and 2 mm height) and 

polymerized with a light-curing device (Optilux 501, Kerr, USA). 

Results: According to the three-point bending test results, the highest flexural strength values were 

obtained from Vittra APS Unique, and the lowest flexural strength values were obtained from Neo Spectra 

ST material. EDX tests showed that all composite materials contain high silica content. Charisma Diamond 

One, Vitra APS Unique, G-aenial A’Chord and Neo Spektra ST have high barium content. 

Conclusion: Vittra APS Unique and Charisma Diamond One have high flexural strength due to their high 

filler content. Despite Neo Spectra ST's high filler content, low flexural strength was observed due to its 

pre-polymerized filler content. 

Funding/Conflict of Interest: The present work was supported by Scientific Research Projects Coordination 

Unit of Istanbul University. Project Number: 38034 

Keywords: biaxial flexural strength, SEM analysis, EDX analysis, simplified-shade composites 
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Category: Laboratory Research 

Direct and Indirect Composite Onlays on Fracture Strength of ETT 
Thidarat Angwarawonga* (thidarat_ang@hotmail.com)| Patchareeporn Keatdumronga | Duangruthai 

Chotiwutthiphatthana 
aDepartment of Prosthodontics, Faculty of Dentistry, Khon Kaen University, Khon Kaen, Thailand  

 

Objective: To compare the effect of different direct and indirect composite onlay materials on the fracture 

load of endodontically treated teeth (ETT). 

Methods: One direct composite resin ((Filtek™ Z250 (Z250)) and two indirect composite resins (SR Nexco 

(NC) and Ceramage (CM) were used to fabricate onlay restorations. Forty maxillary premolars were divided 

into five groups (n=8). Group 1 was left intact (INT; positive control). The remaining premolars received 

class II MOD cavity preparation and conventional root canal treatment. Group 2 was restored with 

temporary zinc oxide-based sealing compound and polymer-reinforced zinc oxide eugenol intermediate 

restorative material (IRM; negative control), whereas Groups 3-5 were prepared onlay cavities, restored 

with composite core build-ups (a short fiber-reinforced composite resin, EverX Posterior) and direct or 

indirect composite onlays. Before the fracture test, all specimens were immersed in distilled water at 37ºC 

for 24 hours. Each specimen was subjected to compressive load at a 45-degree angle to the long axis of a 

tooth with a crosshead speed of 0.5 mm/min until fracture using the universal testing machine. The 

fracture load was measured and statistically analyzed using One-way ANOVA and Tukey's HSD test 

(a=0.05). 

Results: The mean of fracture load (mean±SD) was 635.63±110.54 N, 324.41±96.42 N, 554.39±112.68 N, 

573.04±174.30 N, and 584.95±97.64 N for INT, IRM, Z250, NC, and CM,respectively. One-way ANOVA 

analysis with Tukey's HSD test showed no significant difference in the mean of fracture load among the 

intact teeth group and all experimental groups (p>0.05). The IRM group has the lowest fracture strength, 

which differed statistically from the other groups ((p<0.05). 

Conclusion: Endodontically treated maxillary premolars restored with Filtek™ Z250, SR Nexco or Ceramage 

onlays have fracture strength comparable to intact teeth. 

Funding/Conflict of Interest: This work was supported by the Faculty of Dentistry at Khon Kaen University. 

Keywords: fracture strength, composite onlay, endodontically treated teeth  
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Fracture Resistance of Bulk Fill and Indirect Resin Composites 
Safiye Selin Koymena | Ahmad Bittara *(ahmet.baytar989@gmail.com) | Burcu Gozetici Cila | Nazmiye Donmezb  
aDepartment of Restorative Dentistry, School of Dentistry, Istanbul Medipol University, Istanbul, Türkiye  
bDepartment of Restorative Dentistry, Faculty of Dentistry, Bolu Abant Izzet Baysal University, Bolu, Türkiye 

 

Objective: The study aimed to evaluate the fracture resistance of mesio-occlusal-distal (MOD) cavities 

restored with bulk-fill and indirect resin composite. 

Methods: Freshly extracted sound premolar teeth (n=20) were used and embedded in acrylic resin 2 mm below 

the cementoenamel junction (CEJ). Standard MOD cavities were prepared with parallel walls without proximal 

boxes, a buccolingual width of 3 mm and a cavity depth of 3.5 mm. Then the teeth were randomly divided into 

two groups (n=10) according to restorative material. Group 1; the teeth were restored with flowable bulk-fill 

composite resin (Estelite Bulk-Fill Flow (EBF), Tokuyama, Japan) and Group 2; light-curing micro hybrid indirect 

composite resin (Ceramage, Shofu, Japan). In Group1; The cavity was cleaned, and then a three-step adhesive 

system (Syntac Primer/Adhesive/Heliobond System, Ivoclar Vivadent) was applied according to manufacturer 

instructions and restored with EBF. In Group 2; The indirect restorations were fabricated by a dental technician 

and photopolymerized for 300 s using a light curing unit (Labolight LV-III, GC Corp., Tokyo, Japan). A dual-cure 

resin cement (Variolink-N, Ivoclar Vivadent, Liechtenstein) was used for the cementation of indirect composite 

restorations. A fracture strength test was performed using the universal testing device (Autograph AGS-X, 

Shimadzu, Japan) under vertical loading at a crosshead speed of 1 mm/min with a round tip. Fractured teeth 

were examined under the stereo-microscope with x20 magnification, and fractures were classified as 1: 

cohesive; 2: adhesive; 3: adhesive-cohesive; 4: fracture of tooth/restoration above CEJ, and 5: fracture of 

tooth/restoration below CEJ (irreparable). The data were analyzed by Mann- Whitney U Test, Fisher’s Exact 

Test, and Fisher Freeman Halton Test (α=0.05). 

Results: Statistical analysis revealed no statistically significant difference between the groups' load-bearing 

capacity and fracture types (p>0.05). 

Conclusion: Micro-hybrid indirect or flowable bulk-fill composite resin can be preferable for restoring 

MOD cavities within the premolar teeth. 

Funding/Conflict of Interest: None 

Keywords: flowable bulk-fill composite resin, MOD cavity, fracture resistance, micro-hybrid indirect composite resin  
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Influence of Deep Margin Elevation on Fracture Strength of Indirect 

Composite Onlays 
Emine Kitina* (eminekitin@istanbul.edu.tr) | Oktay Yazıcıoğlua  
aIstanbul University, Istanbul, Türkiye 

 

Objective: To investigate if Deep Margin Elevation (DME) procedure effects the fracture strength (FS) and 

fracture type of onlay restorations made of three different indirect resin composites (IRCs). 

Methods: Ninety-six freshly extracted,similar sized upper premolar teeth randomly divided into eight 

groups (n=12) and standardized MOD onlay cavities were prepared on both proximal boxes located 2.00 

mm below the Cemento-Enamel Junction (CEJ). Three different IRCs (Gradia Plus,GC (GRA); Signum,Kulzer 

(SIG); TesceraATL,Bisco (TES)) used for onlay restorations with and without DME for six groups and two 

control groups were created. Groups are respectively; 1)DME+GRA, 2)DME+SIG, 3)DME+TES, 4)GRA, 5)SIG, 

6)TES, 7)PCG (Positive Control Group), 8)NCG (Negative Control Group). DME was performed with Single 

Bond Universal (3M ESPE) adhesive, Filtek Supreme Flowable (3M ESPE) and Z250 Universal Composite 

(3M ESPE) for 2mm thickness. IRCs were manufactured according to manufacturer’s instructions and 

cemented with RelyX Ultimate (3M ESPE) dual-cure cement by using Single Bond Universal (3M ESPE) 

adhesive. All specimens were exposed to Thermo-mechanical cycling (5,000 cycle). Compressive loading 

test (1mm/1sn) was performed with Universal Testing Machine (Shimadzu Corporation, Japan). Failure 

values (Newton) and fracture types (Restorable, Nonrestorable) were recorded and samples were 

examined by Scanning Electron Microscope. Shapiro-Wilk Test was used for the normality of data 

distribution. Statistical analyses were performed by using Mann-Whitney U Test and Independent Sample 

T-Test (α=0.05). 

Results: Statistically; PCG has significantly highest FS (2136,6±350,6N) and NCG has the lowest FS 

(273,9±88,1) in all groups. Comparing the FS of IRCs numerically; it is found that GRA>TES>SIG for both 

DME applied and DME unapplied groups. DME did not affect the FS of onlay restorations to a statistically 

significant level (p=0.149) but conspicuously affected the fracture type (p<0.001). While the restorable 

fracture rate was 61% in DME performed groups, it was 39% in the groups DME not performed. 

Conclusion: Within the limitations of this study, DME application had no effect on fracture strength value 

of onlay restorations. However, DME application improved the fracture type and more restorable fractures 
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occurred on DME applied groups among DME unapplied groups. 

Funding/Conflict of Interest: The present work was supported by Scientific Research Projects Coordination 

Unit of Istanbul University. Project Number:38173 
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Repeated Firings Effect on Biaxial-Flexural-Strength of Lithium-

Disilicate in Different Thicknesses 
Sarah Alsaleha | Sillas Duartea | Jin-Ho Pharka* (phark@usc.edu) 
aDepartment of Operative Dentistry, Herman Ostrow School of Dentistry University of Southern California, Los Angeles, 

CA, USA 

 

Objective: To evaluate the biaxial flexural strength (BFS) of four CAD/CAM lithium disilicate reinforced glass 

ceramic; IPS e.max CAD (EX) and Amber Mill (AM) as “lab-side,” and Initial LiSi Block (LS) and n! ce (NC) as 

“chair-side” according to the effect of two thicknesses and repeated firings.  

Methods: Four hundred eighty (n=480) discs were prepared in total with a diameter of 12.00 mm (±0.02). 

Each selected material (n=120) was divided into two thicknesses: 1.00 mm (±0.03) and 0.5 mm (±0.02). The 

specimens were subdivided according to firings: baseline (BL), one firing (1F), three firings (3F), and five 

firings (5F). The firings cycles were performed according to the manufacturers’ instructions. The BFS test 

was performed according to ISO 6872-2015. BFS data were analyzed using ANOVA and Weibull analysis.  

Results: The BFS of the materials differed from each other (EX=AM>NC>LS). A significant difference was 

found between the firings, regardless of the thickness, and the general ranking of firings was (3F>5F>1F>BL). 

Higher thickness (1.00 mm) presented a higher BFS value. Higher Weibull modulus and characteristic 

strength values were observed with lab-side vs. chair-side materials.  

Conclusion: Repeated firings significantly affected the BFS of EX, AM, LS, and NC CAD/CAM lithium disilicate 

materials. The BFS increased with increased thickness. Lab-side materials (EX and AM) have a lower 

probability of failure than chair-side materials (LS and NC).  

Funding/Conflict of Interest: none 

Keywords: biaxial flexural strength, firing, lithium dislicate reinforced glass ceramic, thickness 

 


