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Evaluation of Marginal Adaptation of Composite Restorations 
Reinforced with Novel Enamel Inserts (Biofillers) in Class V 
Cavities
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Ab s t r ac t​
Aim and objective: To evaluate the marginal adaptation at the tooth-restoration interface at enamel and cementum margins using composite 
restoration reinforced with novel enamel inserts/biofillers.
Materials and methods: Standardized class V box-shaped cavities were prepared in 40 extracted maxillary first premolar teeth which were 
divided randomly into four experimental groups consisting of 10 samples each. Group I: Bulk placement. Groups II: Horizontal incremental 
technique. Group III: Restoration with precured composite balls (megafillers). Group IV: Restoration with biofillers. All the cavities were restored 
with visible light-activated direct restorative nanocomposite. The specimens were thermocycled for 24 hours. After thermocycling, the samples 
were immersed in a 1% methylene blue for 4 hours and subsequently evaluated for microleakage. Microleakage scores (0–4) were obtained from 
gingival margins of class V restorations and analyzed by statistical analysis. Evaluation of the data was performed by Kruskal–Wallis one-way 
analysis of variance (ANOVA), and Mann–Whitney U tests.
Results: Microleakage scores have indicated restorations with biofillers showed best results followed by megafillers, incremental horizontal 
build-up, and bulk filling.
Conclusion: Biofillers provide a novel approach in improving microleakage and marginal adaptability of composite resin restorations.
Clinical signi�cance: Incorporation of inserts, which are capable of adequate bonding to resin and tooth, may provide improved marginal 
adaptability and reduce microleakage around restorative margins.
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In t r o d u c t i o n​
The ideal class V restorative for clinical use should have adequate 
retention/bonding to tooth structure, resistance to fracture, easy 
to use, and have good longevity. Most commonly used restorative 
materials indicated in class V restorations are glass ionomer 
cements, resin-modified glass ionomer cements, and composite 
resins. Composites are the first choice of restoration due to their 
superior esthetic and mechanical properties. Longevity of resin 
composites is often difficult in cervical lesions owing to complex 
tooth microstructure, local stress concentration, and wet restorative 
environment. Polymerization shrinkage remains the major 
drawback of composite resin restorations. Composite restorations 
often fail due to microleakage and poor marginal adaptation as a 
result of their inherent deficiency of polymerization shrinkage.1 
Marginal adaptation is defined as the interfacial distance between 
the eluted restoration and the tooth structure. The marginal 
adaptation of composite resins can be improved by decreasing 
polymerization shrinkage. Of the various methods used to reduce 
polymerization shrinkage of composite resins, filler loading is widely 
accepted and several fillers have been incorporated into composite 
resins. Increased filler–resin ratio counters polymerization 
shrinkage but adversely affects working properties of a composite.2 
Alternatively, megafillers/inserts have been implicated in reducing 
composite volume by 50–75%, with a concomitant reduction 
in polymerization shrinkage and marginal microleakage.3 The 
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anatomy and flexural stresses in cervical area further challenge 
the retention and adaptation of composite restorations in class V 
cavities, where microleakage tends to be higher.4 Cervical lesions 
pose a significant challenge to retain composite resin restorations 
demanding appropriate restorative material, technique, and 
skill. Structurally weaker cervical enamel and dentin which are 
subjected to higher tensile loads further complicate the longevity 
of composite resins. Thus, long-term retention of composite resin 
restoration in class V cavities is challenging, requiring meticulous 
planning for appropriate restorative material and technique. 
Hence, this article evaluates the marginal adaptation of class V 
nanocomposite restorations restored with reinforced novel enamel 
inserts/biofillers, compares it with the following three methods; 
bulk, horizontal incremental, precured composite balls as inserts 
in reducing microleakage in class V nanocomposite restoration.

Mat e r ia  l s a n d Me t h o d s​
The study was carried out in vitro in the Department of Conservative 
Dentistry and Endodontics, at K.L.E. Dental College and Hospital, 
Bengaluru, Karnataka. Extracted teeth were obtained from the 
department of Oral and Maxillofacial Surgery from the same 
institute. Stereomicroscopic evaluation was performed at Oxford 
Dental College, Bengaluru, Karnataka.

Specimen Preparation
Sample size (N = 40) of 40 was selected as suggested by SPSS 
software. Forty caries free, maxillary first premolar teeth without 
any developmental anomalies, stains, cracks, or fracture, which were 
planned and extracted for orthodontic treatments, were collected 
from the Department of Oral and Maxillofacial Surgery. The teeth 
samples were ultrasonically cleaned by a scaler to remove debris, 
calculus, and stored in distilled water. Standardized class V box-
shaped cavities (Fig. 1) were prepared in all 40 using diamond points 
with aerator handpiece. (Standard dimensions of class V cavities; 
2.5 mm depth pulpally, 3 mm height occluso-gingivial, and 3.5 mm 
width mesiodistally. Gingival floor was kept above CEJ.) Following 
cavity preparation, all the 40 teeth were randomly allocated into 4 
groups of 10 samples each.

Acid-etching, Bonding, and Restoration of Class V 
Cavities
All the 40 standard cavities were etched with 37% phosphoric 
acid (3M ESPE) for 15 seconds, washed with distilled water for 10 

seconds, and dried with a gentle blast of air. Caution was taken not 
to overdry the preparations. Two coats of bonding agent (prime 
and bond, DENTSPLY) were applied at intervals of 10 seconds and 
cured for 10 seconds. Restorations were carried out according to 
the following four study groups:

Group I: (n = 10) Bulk Filling
Cavities received a single layer of nanocomposite (Filtek™ Z350 3M 
ESPE) till the cavosurface margin and the increment was cured for 
40 seconds. Subsequently finished and polished with composite 
polishing kit (Shofu Inc., Kyoto, Japan).

Group II: (n = 10) Horizontal Incremental Technique
Cavities received placement of nanocomposite (Filtek™ Z350 3M 
ESPE) in horizontal increments of approximately 1.5 mm and each 
increment was cured for 20 seconds. Two increments were placed. 
Subsequently finished and polished with composite polishing kit 
(Shofu Inc., Kyoto, Japan).

Group III: (n = 10) Restoration with Precured 
Composite Balls (Mega�llers)
Fabrication of Precured Composite Balls
Precured composite balls were made using a silicone mold 
consisting of 2.5 mm width and 2 mm height, into which the 
nanocomposite was packed and cured for 40 seconds.

Restoration of Class V Cavities
Nanocomposite (Filtek™ Z350 3M ESPE) of 1 mm of horizontal 
increment was placed in the cavities and left uncured. Precured 
composite ball inserts were embedded into the cavities containing 
uncured nanocomposite. It was ensured that the inserts were 
adequately covered by nanocomposite on surface. Excess resin 
was trimmed off with a scalpel. Curing was performed in all the 
samples from all directions for 40 seconds. Subsequently finished 
and polished with composite polishing kit (Shofu Inc., Kyoto, Japan).

Group IV: (n = 10) Restoration with Enamel Inserts 
(Bio�llers)
Fabrication of Biofiller (Fig. 2)
Five, intact maxillary premolar teeth extracted for orthodontic 
treatment with adequate color, form, and dimensions were selected. 
Crowns were sectioned at the occlusal third into dimensions of 3 
× 2 mm sections to form fillers consisting of only enamel. These 
fillers were autoclaved at a temperature of 121°C, for 15 minutes. 
Fillers were etched with 37% phosphoric acid for 15 seconds. Rinsed 
with distilled water for 20 seconds. Dried with a gentle jet of air, 
coated with an adhesive system prime and bond (DENTSPLY), dried 
again for 20 seconds with a jet of air and light polymerized for 10 
seconds as recommended by the manufacturer. Thus, biofillers 
were prepared (Enamel Inserts).

Restoration of Class V Cavities
Nanocomposite (Filtek™ Z350 3M ESPE) of 1 mm of horizontal 
increment was placed in the cavities and left uncured. Dentin 
bonding agent coated biofillers (Enamel inserts) were embedded 
into the cavity containing uncured nanocomposite. It was ensured 
that the enamel inserts were adequately covered by nanocomposite 
on surface. Excess resin flash was trimmed with a scalpel. Curing 
was performed in all the samples from all directions for 40 seconds. 
Subsequently finished and polished with composite polishing kit 
(Shofu Inc., Kyoto, Japan).Fig. 1: Standardized class V cavity preparation










