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CLINICAL BEHAVIOR OF SELF-ADHESIVE COMPOSITE RESIN 

RESTORATIONS: LITERATURE REVIEW. 

 

ABSTRACT 

Self-adhesive flowable composite resins are relatively new formulations on the market. These 

materials do not require the prior application of the adhesive system and, at the same time, 

can promote a durable seal at the tooth-restoration interface. However, there is little clinical 

information about these materials. Therefore, this review aimed to gather information on the 

clinical behavior of these self-adhesive materials by conducting a bibliographic search from 

2010 to February 2024 in the PubMed, Embase, Web of Science, Scopus, and Cochrane 

Central Register of Controlled Trials databases. Clinical follow-up studies of restorations 

performed with these materials were eligible for selection. The search terms used were “self-

adhesive composite” or “self-adhesive flowable composite” where 14 complete articles were 

evaluated and 12 were selected. Only clinical follow-up studies of enamel and/or dentin 

restorations performed with self-adhesive resins were eligible for selection. This systematic 

review concluded that the self-adhesive flowable resin showed results comparable to those of 

the conventional flowable resin. However, studies have shown that for restorations in Class I 

and V cavities, self-adhesive flowable composite resin performed better than restorations in 

Class II cavities. 
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INTRODUCTION 

Composite resins have become the materials of choice for esthetic restorations in 

anterior and posterior teeth[1]. Today, there are a variety of types on the market, each with 

different characteristics and physical properties according to their composition. 



 

However, restorative materials that are simpler to use and that save time are more 

convenient for dental offices. Thus, advances in research have as their main objective the 

simplification of the technique while trying to improve retention of restorations, minimize 

microleakage, and reduce post-operative sensitivity[2,3]. 

One of the recent advances in dentistry was the introduction of self-adhesive flowable 

composite resins, which are the combination of two functional groups: the single-step 

adhesive system and the flowable composite resin[2–4]. By incorporating the functional 

monomer glycerophosphate dimethacrylate (GPDM) into the chemical composition of 

composite resins, the steps of direct restorative procedures were simplified[5,6]. Based on the 

manufacturer's claims, this monomer exhibits acidic properties that condition enamel and 

dentin[7]. Chemically, it binds to the calcium of the tooth structure and has two methacrylate 

functional groups, which can copolymerize with other methacrylate monomers[7]. Therefore, 

the use of these composite resins results in a reduction in the clinical time required for their 

application, as well as a decrease in errors and technique sensitivity. In contrast, it has been 

reported that GPDM only “conditions” rather than “binds” to hydroxyapatite[8]. Still, based 

on previous studies, these composite resins show a modulus of elasticity, hardness[9], and 

degree of conversion[10] superior to other conventional flowable composite resins. 

Furthermore, these composites exhibited more hygroscopic expansion[11] and water 

absorption [12] compared to other flowable composites 150 days after water immersion.  

Flowable composite resins, compared to conventional hybrid resins, have inferior 

mechanical properties due to their lower filler content[13]. However, for large cavity 

restorations, where it receives an occlusal load, the use of flowable resins is recommended 

only for cavity lining[1]. On the other hand, in conservative cavity restorations, where most 

of the occlusal forces are supported by the residual tooth structure, the use of flowable resins 

has been recommended[3,14]. Traditional flowable composites require the prior application 

of a dentin adhesive system, but the self-adhesive flowable composite eliminates this need, 

simplifying the restorative procedure[15]. 

However, there is little information about the clinical behavior of these restorative 

materials. Thus, this study aimed to gather information about the clinical performance of 

these self-adhesive restorative materials to assist professionals in choosing the most 

appropriate materials for different clinical situations.  

 



 

MATERIAL AND METHODS 

(i) Eligibility criteria: Articles published in English dating from 2010 to February 

2024 were eligible for this review. Selected articles included the search terms in the 

title or abstract. Full-text articles and literature reviews were chosen. Only clinical 

follow-up studies of restorations performed with self-adhesive resins were eligible for 

selection. 

(ii) Data Sources: A comprehensive literature search was conducted on the PubMed, 

Web of Science, Scopus, and Cochrane Central Register of Controlled Trials 

databases. The search terms used were "self-adhesive composite" or "self-adhesive 

flowable composite." 

(iii) Search Strategy: A total of 14 complete articles were screened and evaluated. 

(iv) Data extraction: Only relevant articles that met the review's objectives (clinical 

follow-up studies of restorations performed with self-adhesive resins applied to 

enamel and/or dentin) were considered. Thus, of the 14 complete articles, 12 were 

selected. 

 

RESULTS 

A total of 14 potentially relevant records were identified in the database and examined 

by titles and abstracts, of which two were excluded for not meeting the eligibility criteria. A 

total of 12 studies met the selection criteria and were included in this review (Table 1). 

 

DESCRIPTIVE ANALYSIS 

This review assessed five distinct commercial brands of self-adhesive flowable 

composite resins (Table 2). Among the studies included, Vertise Flow resin (Kerr 

Corporation, Orange, CA, USA) was evaluated in six studies [1,2,15–18], while Fusio Dentin 

Liquid (Pentron Clinical, Orange, CA, USA) was examined in three [19–21]. Additionally, 

one study investigated Self-adhesive Bulk Fill Restorative (3M Oral Care, St Paul, MN, 

USA) [22], another focused on Filtek Supreme Ultra Flowable (3M ESPE, USA) [23], and 

Constic (DMG; Hamburg, Germany) was analyzed in a separate study[3]. 



 

 

Table 2 – Self-adhesive flowable composite resins evaluated. 

 Materi

als/ 

Manufacturer

s 

Description General composition Instructions for use 

Vertise Flow, 

(Kerr 

Corporation, 

Orange, CA) 

Self-

adhesive 

flowable 

composite 

resin  

GPDM and 

methacrylate 

monomers, pre-

polymerized fillers, 

barium glass, 

nanometer colloidal 

silica, and nanometer 

ytterbium fluoride. 

Dispense Vertise Flow into 

the cavity with the dispenser 

tip provided. Use the 

supplied brush to apply 

Vertise Flow to the cavity 

wall with moderate pressure 

for 15–20 s to obtain a thin 

layer (<0.5 mm). Light cure 

for 20 s. After lining the 

cavity wall, build the 

restoration with more 

Vertise Flow in 2mm 

increments or less. Light 

cure each increment for 20 s. 

Fusio Liquid 

Dentin (Pentron 

Clinical, Orange, 

USA) 

Self-

adhesive 

flowable 

composite 

resin  

4-MET and fillers 

(65% by weight). 

Dispense an initial coat onto 

a dry surface; Brush the 

surface for 15-20 s with 

moderate pressure and light 

cure for 20 s; Apply 

additional material from the 

syringe in less than 2 mm 

increments and light cure 

each increment for 20 s. 

Self-adhesive 

Bulk Fill 

Restorative (3M 

Oral Care, St 

Paul, MN, USA) 

Self-

adhesive 

flowable 

composite 

resin 

Cross-linking 

dimethacrylate and 

TEGDMA, strontium-

fluoro-alumino-

silicate, and zirconia-

silica. 

Mix in a capsule mixing 

device for 15 s and deposit 

in the unconditioned well. 

Light cure for 20 s.  

FiltekSupreme 

Ultra Flowable 

(3M ESPE, USA) 

 

Self-

adhesive 

flowable 

composite 

resin 

Treated silanized 

ceramic, substituted 

dimethacrylate, 

bisGMA, silane-

treated silica, 

TEGDMA, ytterbium 

fluoride, reacted 

polycaprolactone 

polymer and diphenyl 

iodonium 

hexafluorophosphate 

and fillers (65% by 

weight).  

Dispense Filtek Supreme 

Ultra Flowable into the 

cavity with the applicator 

tip. Insert and cure 

restorative in less than 2 mm 

increments and light cure 

each increment for 20 s. 



 

Constic (DMG; 

Hamburg, 

Germany) 

Self-

adhesive 

flowable 

composite 

resin 

MDP, bisphenolA-

glycidyl 

methacrylate,EBADM

A, urethane 

dimethacrylate,HEMA

,TEGDMA, and 

HDMA. 

Clean the tooth by rinsing 

the prepared cavity with 

water spray and thoroughly 

drying it with air. Apply a 

0.5 mm thick layer of 

Constic using the Luer-

Lock-Tip and brush for 25 

seconds. Remove any excess 

material. Light-cure for 20 

seconds. 

- GPDM: glycerolphosphatedimethacrylate; 4-MET: 4-methacryloxyethyl 

trimethylacid; TEGDMA: triethyleneglycoldimethacrylate; MDP: 

Methacrloxydecyldihydrogenphosphate; EBADMA: ethoxylatedbisphenol A 

dimethacrylate; urethanedimethacrylate; HEMA: 2‑ hydroxy ethylmethacrylate; 

HDMA: 1,6-hexanediol dimethacrylate. 

 

In addition, different conventional fluid composite resins were used as a comparison 

parameters. Two studies evaluated Filtek™Z350-XT Flowable, 3M ESPE, USA 

(conventional fluid resin, total-etch)[16,18] and Tetric® N-Flow (IvoclarVivadent, Delhi, 

India) (conventional flowable resin, total-etch) [19,20]. Flowable resins, with one evaluation 

each were Premise Flowable, Kerr, Orange, CA, USA (conventional flowable resin, total-

etch) [17], Filtek Z250 (3M ESPE, St. Paul, MN, ABD) (conventional fluid resin, total-

etch)[1], Filtek One Bulk Fill (3M Oral Care, St. Paul, MN, USA)[22] (bulk fillresin), 

FiltekSupreme Ultra (3M ESPE, USA) (conventionalresin)[23],Luxa Flow (DMG, Hamburg, 

Germany) (conventional resin)[15]. All conventional flowable composite resins were applied 

to their respective adhesive systems. The comparison also evaluated the resin-based sealant 

Helioseal-F (IvoclarVivadent, Delhi, India)[21]. 

Another material evaluated in the comparison was resin-based sealant Helioseal-F 

(IvoclarVivadent, Delhi, India)[21]. 

DISCUSSION 

This systematic review aimed to gather information on the clinical performance of 

restorations made with self-adhesive composite resins. 

The review showed that the main self-adhesive flowable resins evaluated were Vertise 

Flow (Kerr Corporation, Orange, CA, USA)[1,2,15–18], and Fusio Dentin Liquid (Pentron 

Clinical, Orange, CA, USA)[19–21], Self-adhesive Bulk Fill Restorative (3M Oral Care, St 

Paul, MN, USA) [21], Filtek Supreme Ultra Flowable (3M ESPE, USA) [22], and Constic 

(DMG; Hamburg, Germany)[3]. 



 

Studies have shown that conventional and self-adhesive fluid composite resins have 

comparable clinical performances[2,16–19,21,22]. This was evidenced both in Class I 

restorations[2,15,16,18,20,21,23], as well as Class II[17,19] and Class V[22]. 

Studies with follow-up between 12 and 24 months in permanent teeth showed that in 

Class I restorations the clinical efficacy of self-adhesive flowable composite resin exhibited 

characteristics similar to conventional flowable composite resin[3,16,20,21,23]. There was no 

significant difference in color matching, marginal fit[3,18,20,23], postoperative sensitivity, 

and marginal discoloration[2,3,15,18,20,23].However, in restorations in areas that receive 

high occlusal loading, the use of flowable composite resins is recommended only as a cavity 

base [23]. When used as an intermediate layer between the adhesive system and the hybrid 

composite, the flowable composite is ideal for absorbing the stress generated by overlaying 

the more rigid resin[15]. 

The adhesion of self-adhesive fluid composite resin compared to etching and rinsing 

adhesive systems was positive [17,19]. The advantage in clinical procedures is that it is a 

simpler and less technically sensitive material, and the high wettability of these self-adhesive 

fluid resins allows for better penetration into uneven surfaces of cavities. In addition, due to 

its ability to form thin layers, it eliminates the incorporation of air bubbles[17]. However, the 

disadvantage is the presence of a higher percentage of the organic matrix, which contributes 

to increased water solubility, compromising long-term restorations[15]. The lower amount of 

inorganic filler impairs shear strength and is therefore generally not recommended as a 

restorative material in cavities with a high occlusal function[15,18,21]. And they are 

dimensionally unstable because they contain hydrophilic monomers [2,16]. 

In Class II cavities, self-adhesive flowable composite exhibited mechanical and 

biological properties similar to conventional flowable composite, without the occurrence of 

exacerbated fractures and acceptable postoperative sensitivity[17,19]. However, restorations 

with self-adhesive flowable composite resin showed deviations in terms of translucency and 

surface gloss, which were significantly lower than restorations with conventional flowable 

composite resin. This can be attributed to the composition of the material itself, as it has 

small porosities and voids, which increases the marginal discoloration of the restorations over 

time [19]. In addition, another negative aspect of Class II self-adhesive fluid resin 

restorations is microleakage[17], which decreases the marginal adaptation [19]of the 



 

proximal boxes [17]. Over time, restorations with this material showed steps and minor 

irregularities, which were not observed in flowable composite[19]. 

In Class V cavities, the adhesion efficiency is better evaluated because these cervical 

lesions do not have any macro mechanical retention. An 18-month study showed that self-

adhesive flowable composite restorations demonstrated good color stability with superior 

performance concerning marginal discoloration and integrity when compared to conventional 

flowable resin. The self-adhesive flowable composite provided a better finish after polishing 

than the conventional flowable composite[22]. 

According to the literature review of in vivo studies, self-adhesive flowable resin 

exhibited comparable outcomes to conventional flowable resin [2,16–19,22]. However, 

studies have shown that for restorations in Class I and V cavities, self-adhesive flowable 

composite resin performed better than restorations in Class II cavities. Despite these findings, 

the study on self-adhesive composite resins encountered several notable limitations. 

Primarily, the scarcity of clinical data available for analysis may have hindered a 

comprehensive assessment. Additionally, the search strategy might have overlooked relevant 

literature, thus constraining the breadth of the review. Furthermore, the narrow selection 

criteria for clinical follow-up studies could have excluded valuable insights from other 

sources. Lastly, the potential for publication bias introduces a caveat to the interpretation of 

the findings. It is imperative to acknowledge these limitations when evaluating the 

implications drawn from the study. 

 

 

CONCLUSION 

According to the review carried out, it can be concluded that: 

- The self-adhesive flowable resin showed comparable results with the conventional 

flowable resin. 

- The self-adhesive flowable resin obtained better results in class I and V cavity 

restorations than in class II cavities. 
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Table 1 – Data from the studies included in the review.  

Study Year Country Number 

of teeth 

(per 

group) 

Typeoftooth Material  Typeof material  

AlHumaid (AlHumaid 

et al., 2016) 

2018 Saudi 

Arabia 

20 Permanent 

anterior tooth 

● Fusio Liquid Dentin (Pentron Clinical 

Technologies) 
● Tetric N-Flow (IvoclarVivadent, Delhi, 

India) 
 

 

Self-adheviseflowableresin 

● Conventionalflowableresin 

Cieplik (Ciepliket al., 

2017) 

2021 Germany 30 Premolarandp

ermanent 

molar 

● Self-adhesive bulk-fill restorative (3M 

Oral Care, St Paul, MN, USA) 
● Filtek™ One Bulk Fill (3M Oral Care, 

St Paul, MN, USA) 
 

● Self-adheviseflowableresin 
● Conventionalflowableresin 

 

Gayatri (Gayatriet al., 

2018) 

2018 India 22 Premolarperm

anent 
● Dyad Flow (Kerr Products, Delhi, 

India) 
● Tetric N-Flow (IvoclarVivadent, Delhi, 

India) 

● Self-adheviseflowableresin 
● Conventionalflowableresin 

Lawson (Lawson et al., 

2015) 

2015 United 

Stataes 

60 Premolarandp

ermanent 

molar 

● FiltekSupreme Ultra Flowable (3M 

ESPE, USA) 
FiltekSupreme Ultra (3M ESPE, USA) 

● Self-adheviseflowableresin 
● Conventionalflowableresin 

Liu (Liu et al., 2023) 2023 China  Occlusal 

cavities in 

permanent 
teeth. 

● Fusio Liquid Dentin (Pentron Clinical 

Technologies) 
● Vertise Flow (Kerr Corporation, 

Orange, CA) 
● Constic (DMG; Hamburg, Germany) 

● Self-adheviseflowableresin 
 
● Self-adheviseflowableresin 
 
● Self-adheviseflowableresin 
 

Oz (Oz et al., 2016) 2020 Turkey 32 Permanent 

molar 

● Vertise Flow (Kerr Corporation, 

Orange, CA) 
Luxa Flow (DMG, Hamburg, 
Germany) 

● Self-adheviseflowableresin 
● Conventionalflowableresin 

Sabbagh (Sabbagh et 

al., 2017) 

2017 Lebanon 34 Permanent 
molar 

● Vertise Flow (Kerr Corporation, 

Orange, CA) 
● Premiseflowable (Kerr Corporation) 

 

● Self-adheviseflowableresin 
● Conventionalflowableresin 

Serin (Serin et al., 

2019) 

2019 Turkey 31 Deciduous 

molar 
● Vertise Flow (Kerr Corporation, 

Orange, CA) 
● Filtek Z250 (3M ESPE, St Paul, MN, 

ABD) 

● Self-adheviseflowableresin 
● Conventionalflowableresin 



 

Shaalan (Shaalan et al., 

2018) 

2018 Egypt 18 Premolarandp
ermanent 

molar 

● Vertise Flow (Kerr Corporation, 

Orange, CA) 
● Filtek™Z350-XT (3M ESPE, USA) 

● Self-adheviseflowableresin 
● Conventionalflowableresin 

Shaalan (Shaalan et al., 

2021) 

2021 Egypt 18 Premolarandp
ermanent 

molar 

 

● Vertise Flow (Kerr Corporation, 

Orange, CA) 
● Filtek™Z350-XT (3MESPE, USA) 

 

● Self-adheviseflowableresin 
● Conventionalflowableresin 

 

Vichi (Vichi et al., 

2013) 

2013 Italy 40 Pré-molar e 

molar 
permanente  

 

● Vertise Flow (Kerr Corporation, 

Orange, CA) 
 

● Self-adhevise flowable resin 
 

Wadhwa (Wadhwa et 

al., 2018) 

2018 India 80 Molar 
permanente  

● Dyad Flow (Kerr Products, Delhi, 
India) 

● Helioseal-F (Ivoclar Vivadent, Delhi, 

India) 

● Self-adhevise flowable resin 
● Conventional flowable resin 



 

 


