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Abstract
Self-adhesive resin cements (SARCs) are cementing agents and have the objective of simplifying adhesive cementation, with a simplified use 
protocol. The aim of this article was to review the literature on SARCs with a focus on the advantages of their use, highlighting their adhesion 
and biocompatibility mechanism. Thus, the Health Sciences Descriptors “Self-Adhesive Resin Cement”, “Dental Cements”, “Adhesion” and 
“Dental Prosthesis” were used, as well as their Portuguese counterparts in the online databases SciELO, PubMed and Bireme in the period 
of time between the years 2000 to 2020. According to the studies, SARCs have excellent physical and mechanical properties, which include 
low solubility in the oral environment, adhesion to the dental substrate and the prosthetic part, color mimicry, biocompatibility and fluoride 
release, in addition to being applied in a single step, optimizing the operator’s working time. In addition, self-adhesive cements seem to offer 
a promising new approach in indirect restorative procedures, which may present a performance similar to conventional ones, however more 
studies are needed to support their long-term applicability.
Keywords: Resin  Cements. Dental Cements. Adhesion. Dental Prosthesis.

Resumo
Os cimentos resinosos autoadesivos (CRAAs) são agentes de cimentação e possuem o objetivo de simplificar a cimentação adesiva, com um 
protocolo simplificado de utilização. Assim, o objetivo deste trabalho foi revisar na literatura acerca dos CRAAs com enfoque nas vantagens 
de sua adequada utilização, evidenciando seu mecanismo de adesão e biocompatibilidade. Dessa forma, foram utilizados os descritores em 
Ciências da Saúde (DeCS) “Cimento Resinoso Autoadesivo”, “Cimentos Dentários”, “Adesão” e “Prótese Dentária”, assim como seus 
correspondentes na língua inglesa nas bases de dados online SciELO, PubMed e Bireme no período de tempo entre os anos 2000 a 2020. 
De acordo com os estudos, os CRAAs apresentam excelentes propriedades físicas e mecânicas, que incluem baixa solubilidade no meio 
bucal, adesão ao substrato dental e a peça protética, mimetização de cores, biocompatibilidade e liberação de fluoretos, além de serem 
aplicados em uma única etapa clínica, otimizando o tempo de trabalho do operador. Além disso, os cimentos autoadesivos oferecem uma nova 
abordagem promissora em procedimentos restauradores indiretos, podendo apresentar um desempenho semelhante aos convencionais, porém 
são necessários mais estudos que sustentem sua aplicabilidade a longo prazo.
Palavras-chave: Cimentos de Resina. Cimentos Dentários. Adesão. Prótese Dentária.
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1 Introduction

Currently, there is a growing demand for aesthetic 
dental procedures that restore the lost function and smile 
harmony. This demand constantly causes the development 
of new materials that can meet the functional and aesthetic 
requirements necessary for the longevity of restorative 
treatment and the optimization of the dental surgeon’s working 
time1.

Among the demand for aesthetic procedures sought 
by the patients, there is an indication of indirect restorative 
treatments, such as the installation of fixed prostheses or 
implants. Therefore, in order for these to have excellent 
clinical performance, all working steps must be performed 
accurately, including the choice of an ideal cement agent2.

In view of this, an ideal cement agent can be defined as 

the one presenting biocompatibility, adhesion to the dental 
substrate and the prosthetic piece, resistance to chewing 
efforts, low solubility and that promotes sealing in the tooth-
restoration interface, preventing any micro-infiltrations that, 
by chance, may cause failure of the restorative treatment3.

Four large groups of cement agents are used for prosthetic 
cementation, such as zinc phosphate cement (CFZ), 
polycarboxylate cement (CP), glass ionomer cement (CIV) 
and resin cements (CRs). In view of the above, resin-based 
cements revolutionized the indirect restorative treatment 
because they present good adhesion properties between the 
internal prosthesis surface and the external surface of the 
prepared tooth, in addition to wear resistance.  Since CFZ 
and CP, despite having adequate mechanical resistance, are 
soluble in the oral environment4.

In addition, CRS are low viscosity composites that are 
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excellently used as cement agents in indirect restorations, 
since they promote adequate sealing between dental substrate 
and restoration. These cements can be divided into three 
subgroups taking into account the pre-treatment of dental 
substrate before cementation: 1 – Conventional Resin Cement, 
where acid conditioning is performed separately, followed by 
the application of an adhesive system and finally, resin cement 
application; 2 – Self-conditioning Resin cement, a self-
conditioning adhesive is applied to the dental substrate and 
then the cement; 3 – Self-Adhesive Resin cements (CRAAs) 
are used without the need to apply any adhesive systems2,5. 

Thus, among the existing CRs,  CRAAs demonstrate 
clinical advantages, such as decreased postoperative 
sensitivity and lower humidity susceptibility when compared 
to other cementing agents, in addition, they denote fluorides 
release capacity equivalent to CIV. Therefore, due to the fact 
that it has high professional acceptance, ease of application 
and, consequently, optimization of the operator’s working 
time, being able to present a clinical performance similar 
to conventional CRs, CRAAs have been the cement agent 
of choice in fixed prosthesis. Thus, it is essential that the 
professional know its chemical composition, so that they 
understand the action mechanism of the material and have a 
critical view about its indications and contraindications, so 
that there is the long-term success of restorative treatment2,6.

Thus, the objective of the present study was to review in 
the literature about the CRAAs with a focus on the advantages 
of their adequate use, evidencing their adhesive mechanism 
and biocompatibility.

2 Development

2.1 Methodology

A review of the literature was carried out, using the 
descriptors in Health Sciences (DeCS) “Cimento Resinoso 
Autoadesivo”, “Cimentos Dentários”, “Adesão” and  
“Prótese Dentária”, as well as their correspondents in English, 
in the online Scientific Electronic Library Online (SciELO) 
databases, PubMed and Latin American and Caribbean Center 
on Health Sciences Information. (Bireme). Scientific literature 
review articles, clinical trials and laboratory research were 
included, available free of charge in full text between 2000 
and 2020, in English and Portuguese languages. However, 
some studies of an excellent impact factor on the subject, 
dated prior to the established time frame, were included. 
Finally, studies that were not fully available and those that 
after reading, the titles and/or objectives did not have a direct 
link with the objective of this study were excluded.

2.2 The importance of adequate cementation in indirect 
restorations

Dental cements are widely used in rehabilitating and 
aesthetic dentistry, since they are necessary components to 
promote bonding and to give stability to the tooth-restoration 

complex. Therefore, so that the same can be used in the 
cementation of restorations, they must have low viscosity to 
develop the necessary runoff and fill the entire prepared tooth 
interface and internal prosthesis surface. In addition, they 
should confer retention or adherence, resistance and the gap 
sealing between the dental remnant and the prosthesis, giving 
longevity to prosthetic work5,7-9. 

However, there are several types of dental cements 
available in the market today and that cover several cementing 
techniques. Therefore, the choice of an ideal cementation 
system should be based on factors related to the physical, 
mechanical and biological properties of the material, the 
type of dental preparation made by the professional, of the 
restorative material indicated for the case, in addition to the 
operator’s preference and ease of material handling and that 
promotes durability in restorative treatment8,10. 

Furthermore, the prosthetic parts, either  partial or total, 
made from ceramics or metal alloys, must remain fixed and 
stable on the prepared tooth so that the prosthetic work can 
be considered adequate. Thus, the cement agent should be 
chosen from the clinical needs and possibilities of indication, 
since after cementation and adaptation of the restoration, there 
should be no recurrence of caries that cause the  restorative 
treatment failure 8,11-13. 

2.3 Applicability of Resin Cements (CRs)

The acid conditioning technique of dental surface 
proposed by Buonocore in 1955, years later improved by 
Fusayama in 1979, allowed an understanding of the need 
for acid conditioning for better adhesion of resin restorative 
materials14-17. In addition, in parallel with these studies, in 
1962, the first composite composed of Bis-GMA monomers, 
by Bowen, was developed, being a precursor to the 
development of new resin cement agents with the objective 
of being used in the cementation of resin, zirconia and metal-
based restorations, in addition to intraradicular retainers18. 

CRs are composed of Bis-GMA monomers and/or other 
low viscosity methacrylate and inorganic loads (lithium, 
aluminum and silicon oxide), united with each other by silane. 
However, depending on the product, inorganic loads may vary 
in variable diameters and weight ranging from 36% to 77% of 
the total weight of the resin matrix19. 

CRs have better properties when compared to conventional 
dental cements (CFZ, CP and CIV) because, when associated 
with adhesive systems, they present an increase in fracture 
resistance and minimization of micro infiltrations 8. 
Furthermore, CRs have other characteristics that lead them to 
be chosen by operators, including efficient adhesion in enamel 
and dentin, high compression resistance, low solubility in the 
oral environment, color mimicry capacity of dental substrates 
and ceramic restorative material, and ideal viscosity for the 
wetness of the entire tooth-restoration interface20,21.

The CRs group  is divided into three subgroups: 



53J Health Sci 2021;23(1):51-5

Use of Self-Adhesive Resin Cements in Dentistry: a Literature Review

conventional resin cements, self-conditioning resin cements 
and self-adhesive resin cements, which differ about the need 
for acid preconditioning prior to the cement application, 
already mentioned previously2,5,9,10,23.

However, CRs have limitations on their use. Among them, 
the high sensitivity to humidity is highlighted, therefore, in 
the face of clinical situations where it is not possible to control 
this limiting factor, its use is not indicated, since moisture 
interferes with the adhesive process, causing restorative 
failure8,21,22. 

2.4 Self-Adhesive Resin Cements (CRAAs)

CRAAs were developed and introduced into the market 
with the premise of overcoming the properties and limitations 
of the other conventional dental cements and also of the 
other subgroups of CRs, since the best properties of the other 
dental cements were combined in this group. This cement 
has an indication to be used on different substrates such as 
enamel, dentin, metals, ceramics and intraradicular retainers. 
Moreover, CRAAs release fluoride at the time of partial 
dissolution of glass particles similar to CIV8,10,12,13,23,27,28.

CRAAs in two pastes are currently available that must 
be handled manually or using self-mixing applicator tips 
and capsules to be mechanically crushed. The constituent 
monomers include Bis-GMA, UDMA, HEMA, GDMA, 
TEGDMA and TMPTMA, as well as other conventional 
methacrylates. Furthermore, acidic functional monomers 
are found which  act by demineralizing the dental substrate, 
eliminating the acid conditioning steps separately and favoring 
the material adhesion to the dental substrate, since they also 
form calcium compounds that bind to the hydroxyapatite 
crystals. Therefore, this material optimizes the operator’s 
working time and maintains the physical and mechanical 
properties similar to conventional CRs8,24-26. 

2.4.1 Advantages and Indication

CRAAs do not require prior treatment of the dental surface, 
since they have acidic monomers that act demineralizing 
and then promoting adequate infiltration of the material 
into the dental substrate, optimizing the adhesion process. 
Therefore, the cement application technique is simplified. The 
material manipulation is carried out and then applied to the 
dental substrate and the prosthetic piece in a single clinical 
step. Consequently, in addition to simplifying the adhesive 
cementing technique and optimizing clinical time, the 
possibility of restorative treatment contamination  is reduced, 
promoting better adherence to procedures that require more 
stages in the adhesive protocol10,11,12,23. 

It is also worth pointing out that, with the use of  CRAAs, 
there is a decrease in the sensitivity of the technique, due to 
the single-step application. It also denotes good aesthetics, 
satisfactory mechanical properties, similar adherence to 
conventional CRs – and adherence to dentin is higher 

than enamel in this technique, good dimensional stability, 
low inflammatory response to pulp tissues and fluorides 
release13,29,30. 

Furthermore, CRAAs are hybrid materials that combine 
the best properties of resin composites and self-conditioning 
adhesive systems, with a greater quantity of acidic monomers 
and a lower number of inorganic loads. Therefore, when 
well indicated and clinically applied, these materials present 
a good maintenance of their properties and less solubility in 
the oral environment. At the same time, in this application 
technique, the Smear Layer is not removed, but incorporated 
in the hybrid layer, thus, with the use of this technique, there is 
no postoperative sensitivity, confirmed by scientific evidences 
2,10,12,13,30. 

However, there are still few scientific evidences that there 
is adequate bond strength between the CRAAs and ceramics, 
without the previous treatment of the restorative piece. 
Currently, only laboratory tests were performed using zirconia 
as a substrate, testing its bonding with the cement agent by the 
shear test31,32. 

2.4.2  Adhesion Mechanism of CRAAs

Regarding the CRAAs adherence, there are chemical and 
mechanical interactions between the cement agent and the 
dental substrate. Functional acidic monomers that promote 
demineralization and subsequent adhesion to the tooth are 
mainly methacrylate monomers with carboxylic acid and/
or phosphoric acid groups, however, after performing the 
demineralization necessary for the dental surface conditioning, 
they react to form stable salts, such as calcium salts, which act 
to assist in the material adhesion 6,13,29,32. 

Therefore, the acidity proposed by  CRAAs is ideal 
enough to promote the surface energy increase in the enamel 
and promote the hybridization in the dentin, and chemical 
adhesion is always greater in dentin. Moreover, the CRAAs 
acidity  is sufficient to dissolve the smear layer and incorporate 
it in the hybrid layer, excluding washing and drying steps of 
the dental surface. In view of the above, this material provides 
good chemical adhesion and micromechanical retention to 
restorative work similar to conventional CRs9,31. 

In addition, CRAAs present a reaction of dual setting 
reaction, both by a photoactivation-initiated free radical 
polymerization pathway and by a chemical polymerization 
that begins at the time of the cement agent manipulation. 
Thus, the metallic ions of the load  vitreous particles and the 
methacrylates acidic radicals  when interacting with each other 
in the presence of water, in addition to neutralizing the acidity 
of this reaction, result in the formation of cross-connections of 
the cement agent monomers, creating high molecular weight 
polymers.  In addition, there is a reaction between the acidic 
and dental hydroxyapatite groups, developing  water release 
by the breakdown of this mineral, contributing to the initial 
hydrophilia that the cement agent needs to drain throughout 
the dental surface and form the first chemical  bonding with 
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