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Abstract  The selection of an appropriate luting agent influences the long-term clinical success of fixed 
prosthodontic restorations. There are varieties of luting agents available from conventional water-based to 
contemporary adhesive resin cements. However, no single luting agent is capable of meeting all the stringent 
requirements. Introduction of adhesive resin systems has completely changed the face of fixed prosthodontic 
practice leading to an increased use of bonded all-ceramic crowns and resin-retained fixed partial dentures. This 
review aims at presenting an overview of current cements and discusses physical properties, biocompatibility and 
other properties that make particular cement the preferred choice depending on the clinical indication. 
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1. Introduction 
Dental cements are used as luting agents and restorative 

materials in the oral cavity. The most obvious use of 
dental cements is for permanently retaining metallic and 
non-metallic inlays, crowns, and bridges to tooth structure. 
Cements used in this manner are called Luting agents 
because they lute, or adhere, one surface to another. Other 
uses of dental cements include bonding of orthodontic 
appliances to the teeth and cementing pins and posts to 
retain restorations. The Use of restorative cements have 
restricted only to low stress bearing areas since they have 
low strength compared to resin-based composites and 
amalgam. Dental cements can also be used as protecting 
materials after the cavity preparation to protect the pulp 
against further trauma, like thermal and chemical-
insulating bases under metallic restorations and others like 
composites restorations and pulp-capping agent and cavity 
liners. Some fluoride-containing cements can be used as 
fissure sealants, root canal sealants, and core build-up for 
restoration of broken-down teeth [1-9]. This article 
reviews numerous luting cements, their composition, 
chemistry, properties with their advantages and 
disadvantages from the literature available in PUBMED 
and other sources from the past 40 years. 

2. Development of Dental Cements 

Zinc phosphate cement is considered as the oldest 
luting agent, which was invented by Peirce in 1878 and it 
has the longest track record as a luting agent to secure cast 
restoration for more than 130 years. It serves as a standard 
by which newer systems can be compared [1,2]. 

In the beginning of the 20th century (1903) Silicate 
cements were developed. These were the earliest of the 
direct tooth colored filling materials. The silicate cements 
may be considered as precursors of more modern products 
such as composite resin and glass Ionomer cements. The 
durability of a silicate restoration depends critically on the 
care taken in handling the material and on the oral hygiene 
of the patient [2].  

In 1968, however, a new kind of cement was produced 
by D.C. Smith using zinc oxide as powder and 
polycarboxylic acid as liquid component. The result is the 
so- called polyacrylate cement. It was the first cement 
system developed with a potential for adhesion to tooth 
structure. It is primarily used for cementation of indirect 
restorations and thermal insulating base [2,10]. 

Wilson and Kent developed Glass Ionomer Cements in 
1969. Glass ionomer cements were developed in an 
attempt to capitalize on the favourable properties of both 
silicate and polycarboxylate cements. So, glass ionomer is 
the generic name of a group of materials that use silicate 
glass powder and an aqueous solution of polyacrylic acid. 
This material acquires its name from its formulation of 
glass powder and an ionomeric acid that contains 
carboxylic (COOH) groups which help in chemical 
bonding with the natural tooth and to certain alloys as well. 
Glass ionomer cements are also referred to as 
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polyalkanoate cements or ASPA (Aluminosilicate 
polyacrylic acid) cement [1,2,3,11]. In 1986, resin 
modified glass ionomer cements were developed [2].  

A variety of resin-based cements have now become 
available because of the development of the direct filling 
resins with improved properties, such as the acid-etch 
technique for attaching resins to enamel and molecules 
with a potential bond to conditioned dentin with organic 
or inorganic acid. Some are designed for general use and 
others for specific uses such as attachment of orthodontic 
brackets or resin-bonded bridges [2]. 

3. Luting Cements 
Luting agents are used like glue to retain the metallic, 

ceramic and composite crowns, bridges inlays and onlays 
permanently. In dentistry, use of dental cements as a 
luting agent is employed for two major purposes such as 
to secure cast restoration in fixed prosthodontics and to 
retain orthodontic bands and appliances in position, and to 

serve as a restorative material either alone or with other 
materials [2].  

Uses of luting cements for fixed prosthodontic purposes, 
require preparation of the tooth surface (i.e. 1.5 to 2 mm 
of enamel and dentin must be removed to create space in 
which the cement is placed). So the most important aims 
of the luting cements in fixed prosthodontics are to 
prevent the bacteria and oral fluids from penetration into 
the prepared surface and insulate the thermal conduction 
as well as retention of the restoration by filling the gap 
between the tooth surface and the restoration [12]. While 
in orthodontics, the preparation of tooth surface is 
eliminated (no need to remove any enamel or dentin) 
where the cements are placed directly on the teeth. 
However the most important aim of luting cements is to 
retain the bands in position without detachment. 

Various luting cements used for luting of fixed 
restorations and orthodontic appliances as well are zinc 
phosphate cements, zinc polycarboxylate cements, glass 
ionomer cements, hybrid ionomer cements, resin modified 
glass ionomer cements, polyacid modified resin cements, 
and resin cement [1,2,3,4,13,14,15]. 

Table 1. Ideal requirements of dental luting agents 

Properties Ideal Requirements 

Biological 

• Should be/have 
• Non-toxic and non-irritant. 
• Non-carcinogenic. 
• Should not cause any systemic reactions. 
• Should be cariostatic thus preventing secondary caries formation. 

Chemical 

• Should be chemically inert. 
• Solubility of the cement in oral fluids or any other fluids being taken by the patient should be negligible 

(maximum allowable solubility of cements in oral conditions is 0.2%).  
• Should bond chemically to the enamel and dentin. 
• PH should be neutral. 

Rheological 

Should be/have 
• Low film thickness to enable the easy flow of luting cement. 
• Longer mixing and working time. 
• Shorter setting time. 

Mechanical 

Should be/have 
• High compressive strength to withstand the masticatory forces. 
• High tensile strength to reduce the brittleness. 
• High modulus of elasticity. 
• Exhibit minimum dimensional changes on setting.  
• Restoration should take and retain a smooth surface finish. 
• Should bond chemically to the enamel and dentin. 

Thermal 
Should be/have 
• Good thermal insulator. 
• Coefficient of thermal expansion (COTE) should be similar to the tooth and artificial prosthesis. 

Optical/aesthetic 
• Should not alter the color of the tooth and artificial restorations/prosthesis. 
• Should have adequate radiopacity to enable detection of secondary caries and detection of incompletely filled 

cavities due to trapped air. 

Miscellaneous 

Should be /have 
• Easy to manipulate. 
• Inexpensive. 
• Longer shelf life. 

3.1. Ideal Requirements of Luting Cements 
[1,2,3,16,17,18,19,20] 

Having completed a thorough analysis of the situation it 
is possible to develop a list of requirements for a luting 
material to meet the need of clinical durability. The 
requirements of a luting material can be categorized into 
biological, chemical, rheological, physical and mechanical, 
thermal, and esthetic requirements, which help as 
guidelines in the selection of a suitable luting agent in 

clinical practice. Various ideal requirements of luting 
agents are discussed in Table 1. 

3.2. Zinc Phosphate Cements 
Zinc phosphate cement is the oldest of the luting 

cements; it has been used in dentistry to secure cast 
restoration for about 130 years and it serves as standard 
cement with which newer cements can be compared as it 
has the longest track record. Zinc phosphate cement is also 
called as “crown and bridge cement” or “zinc 
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oxyphosphate cement” [2,3,21]. According to American 
Dental Association (ADA) specification number 8; type I 
form is used for luting applications. Type I form has fine 
grained particles with the film thickness of 25 microns 
(μm) or less, which enables the luting agent to flow or 
spread easily between the tooth and the artificial 
restoration [1,2,3]. 

3.2.1. Composition 
Zinc phosphate cement is dispensed in the form of 

powder and liquid system and/or preproportioned capsules. 
Powder is available in variety of shades such as yellow, 
gray, golden brown, pink and white [1,2]. 

Powder mainly contains zinc oxide (ZnO) (90.2%), 
magnesium oxide (MgO) (8.2%), silicon dioxide (1.4%) 
which acts as an inactive filler, and other oxides (0.2%) 
like bismuth trioxide, calcium oxide and barium oxide, 
which are added to modify the working characteristics and 
final properties of the set cement [1,2,3,4,21]. The 
magnesium oxide is added to reduce the sintering 
temperature of ZnO during calcination process, and 
imparts white colour to the cement [2,21]. 

The powder is manufactured by a process called 
sintering. The ingredients of the powder are mixed and 
heated at temperatures between 1000°C and 1400°C for 4 
to 8 hours. The cake formed is then ground into a fine 
powder [2].  

Zinc phosphate liquid mainly contains aqueous solution 
of phosphoric acid (38.2%), water (36%), which controls 
the rate of setting reaction, and also containing a buffering 
agent such as aluminium phosphate or zinc phosphate 
(16.2%). In addition, zinc (Zn) and aluminium (Al) also 
can be added in less quantities they supply additional Zn 
and Al ions [2,3,4,21]. The water content of the liquid is 
established by manufacturer and it should be maintained, 
otherwise the chemical equilibrium may be disturbed. 
Either loss or gain of water from the liquid impairs the 
physical and mechanical properties of the resultant cement. 
With repeated opening of the bottle over a period of time 
the water-acid ratio of the remaining liquid may be altered 
[21]. If the water content is insufficient in the liquid, it 
results in the formation of crystals on the wall of the bottle, 
or general cloudiness, however, if the water is absorbed by 
the liquid no change in the appearance can be observed 
[3,21]. The liquid is produced by adding aluminum and 
sometimes zinc or their compounds into orthophosphoric 
acid solution [2]. 

3.2.2. Chemistry of Setting 
When the powder is mixed with the liquid, the 

phosphoric acid attacks the surfaces of the powder 
particles, dissolves the ZnO and other oxides and forms 
acid zinc phosphate with simultaneous release of heat. The 
Al of the liquid is essential for cement formation that 
complexes with the phosphoric acid to form zinc 
aluminophosphate gel. A noncohesive, crystalline matrix 
of hopeite that is Zn3(PO4)2. 4H2O would be formed if 
powder did not contain Al [2,21]. The set zinc phosphate 
cement is essentially a hydrated amorphous network of 
zinc phosphate that surrounds unreacted particles of zinc 
oxide [2,19]. 

These cements do not exhibit bactericidal properties. In 
order to provide bactericidal properties these cements 
were modified with copper, silver and fluorides [2]. 

However, these cements were not much used due to their 
high acidity, solubility and lack of adequate strength 
[4,18,22,23]. 

3.3. Zinc Polycarboxylate Cement 
Polycarboxylate cement is also called as polyacrylate 

cement. Smith discovered zinc polycarboxylate cements. 
It was the first cement system developed with a potential 
for adhesion to tooth structure [2,21]. It is primarily used 
for cementation of restorations and thermal insulating base. 
It is also used as an intermediate restoration and luting 
agent for orthodontic purposes [2].  

3.3.1. Composition 
Polycarboxylate cements are powder and liquid system 

or single system cements. The liquid is an aqueous 
solution of polyacrylic acid and copolymer, the powder is 
similar in composition to that used with zinc phosphate 
cement, principally zinc oxide with some magnesium 
oxide. Stannic oxide may be substituted for magnesium 
oxide and it also contains small quantities of stannous 
fluoride, and other salts that modify the setting time and 
enhance the manipulation characteristics. The most 
important additive is stannous fluoride, which increase the 
strength of the cement and also acts as a source of fluoride 
which may impart anticariogenic properties of the cement 
[2,3,20,21].  

The powder of the zinc Polycarboxylate cement is 
manufactured by sintering process. All the ingredients of 
the powder are sintered at temperature between 1000°C 
and 1400°C into a cake. The ingredients melt in the 
presence of fluoride, which acts as a fusing agent to form 
an ion leachable glass mass. The fused mass is then 
pulverized to form a powder and sieved to obtain the 
desired particle size [2]. 

3.3.2. Chemistry of Setting 
When the powder and liquid are combined the cement 

forming mechanism is thought to be a reaction of zinc ions 
with polyacrylic acid via the carboxyl group. The zinc can 
also react with the carboxyl group of adjacent polyacrylic 
acid chain so that an ionically cross-linked structure is 
formed. Thus the set cement consists of zinc oxide 
particles dispersed in a structure less matrix of zinc 
polycarboxylate. In the single system polycarboxylate 
cement, the polycacrylic acid is dried and the powdered 
acid is mixed with water, the polyacrylic acid goes into 
solution and the setting proceeds as described for 
conventional powder and liquid system [2,21]. 

3.4. Glass Ionomer Cements (GIC) 
Wilson and Kent developed Glass Ionomer Cements in 

1969. Glass ionomer cements were developed in an 
attempt to capitalize on the favorable properties of both 
silicate and polycarboxylate cements. Glass ionomer is the 
generic name of a group of materials that use silicate glass 
powder and an aqueous solution of polyacrylic acid. This 
material acquires its name from its formulation of glass 
powder and an ionomeric acid that contains COOH groups. 
Glass ionomer cements are also referred to as 
polyalkanoate cements or ASPA (Aluminosilicate 
polyacrylic acid) cements. These cements contain an ion 
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leachable glass, which is mainly composed of 
fluoroaluminosilicate glass and a polyelectrolyte 
(polyacrylic acid) as liquid. The ion leachable glass can 
react with water-soluble polymer acid to yield cement. 
However, the early version of glass ionomer cement had 
several undesirable characteristics that made this cement 
not a very popular one in its early years. Then 
considerable researches have been carried out over the last 
20 years. Dental profession has been benefited with an 
improved physical properties and better handling 
characteristics of the material. These cements can 
chemically bond to enamel and dentin and have the ability 
to release fluoride with superior physical and mechanical 
properties [2,21,24,25,26]. 

3.4.1. Composition 
These cements are available in powder and liquid 

system, and are also available in preproportioned capsules. 
Powder contains silica, alumina, fluorides like calcium 
fluoride, aluminium fluoride, and sodium aluminium 
fluoride. Fluorides act as fluxes and also as anticariogenic 
agents. The powder is manufactured by sintering process. 
The liquid mainly contains poly acrylic acid with 
copolymers, and also contains tartaric acid and water. 
Water serves as a reaction medium initially and slowly 
hydrates the cross-linked matrix [2]. 

3.4.2. Chemistry of Setting  
The setting reaction is an acid-base reaction between 

the acidic polyelectrolyte and the aluminosilicate glass. 
When the powder and liquid are mixed together, the acid 
of the liquid attacks the surface of the glass particles and 
releases calcium, aluminum, sodium and fluoride ions into 
the aqueous medium, probably in the form of complexes. 
The salts hydrate to form a gel matrix and the unreacted 
glass particles are sheathed by silica gel, which arises 
from removal of cations from the surface of the particles 
[1,2,3,4,19,21]. 

The presence of tartaric acid plays a significant part in 
controlling the setting characteristics of the material. It 
helps in breakdown of the surface layers of the glass 
particles and rapidly liberates aluminium ions. Tartaric 
acid forms complex with these ions. This results in delay 
in the working time since free aluminum ions are not 
immediately available for reaction with the polyacid. The 
initial onset of setting is further inhibited by the tartaric 
acid preventing unwinding and ionization of the poly acid 
chains [1,2,3]. 

3.5. Resin Based Cements 
Resin cements were introduced in the mid-1980s, these 

materials have a setting reaction based on polymerization. 
One of the first resin cements was marketed by 
Dentsply/Caulk under the name Biomer, around 1987. 
Resin cements essentially contain polymers to which 
fillers have been added to reduce the coefficient of 
thermal expansion (CoTE) and water sorption thereby 
increasing the strength of polymers. [27,28] Fluoride 
agents were also added [29]. These are widely used 
cements for nonmetallic restorations, resin-bonded fixed 
partial dentures, ceramic crowns, and porcelain veneers, as 
well as ceramic and resin composite inlays and onlays [2]. 
The important hitches of these cements include lack of 

bonding to enamel and dentin leading to microleakage; 
higher film thickness, and pulpal irritation caused by 
leaching out of unreacted monomer [30], and also tend to 
discolour due to high residual amine levels after 
polymerization [1,2,31]. Resin cements with a dentin 
bonding agent have provided a superior retention of crown 
on teeth compared to using zinc phosphate cement [2]. 

Aromatic Dimethacrylate-Based Resin Cements were 
also discussed in the literature [5]. Dr. Bowen developed 
the first multifunctional methacrylate used in dentistry, 
called bis-GMA or Bowen’s resin. The bis-GMA (2,2-
bis[4-(2 hydroxy-methacryloxypropoxy) phenyl] propane) 
resin can be described as an aromatic ester of 
dimethacrylate, synthesized from an epoxy resin and 
methyl methacrylate [2,32,33]. Bis-GMA is extremely 
viscous and a low viscosity dimethacrylate, such as 
triethylene glycol dimethacrylate (TEGDMA) is blended 
with it to reduce the viscosity. Resin cements are available 
as powder/liquid, encapsulated, or paste/paste systems and 
are classified into three types based on the method of 
polymerization as chemical-cured, lightcured and dual-
cured [2,33]. 

3.5.1. Resin Modified Glass Ionomer Cement (RMGIC) 
This cement is obtained by addition of water soluble 

resin monomer into the liquid of traditional glass ionomer 
cement. Thus, the goal of this process is to decrease the 
sensitivity against water and increase the resistance of 
glass ionomer cement [2,3,31]. These cements are 
essentially hybrid formulations of resin and glass ionomer 
components [29]. These are available as dual- or tri-cured 
materials. RMGICs provide better bond strengths and 
release greater amounts of fluoride compared to 
conventional glass ionomer cements. The mechanical 
properties of all glass ionomer cements increase with time, 
which perhaps contributes to their clinical success 
[34,35,36]. These cements bond to tooth structure [1,2], 
have low microleakage when mixed properly and when 
applied to moist dentin produce little post-cementation 
thermal sensitivity [37]. The RMGICs are relatively easy 
to handle and are suitable for routine application with 
metal-based crown and bridgework [2,29]. It is not 
recommended to cement certain all-ceramic restorations, 
like veneers and pressed ceramics, with hybrid cements 
because of the potential for post-cementation fractures. It 
is believed that these cements undergo hydrolytic 
expansion after water sorption, which leads to crack 
propagation in the overlying restoration.  

3.5.2. Self-adhesive Cements 
Self-adhesive cements are the newest category of resin 

cements and these are aesthetically appropriate for 
cementing all-ceramic crowns and porcelain inlays and 
onlays. Self-adhesive cements contain acrylic or diacrylate 
monomers and specific adhesive monomers that are 
sufficiently acidic to produce their self-adhesive properties. 
They are dual-cured and can be used most effectively 
when bonding to dentin. They have got simplified 
cementation procedure as they do not require a separate 
adhesive bonding agent like in conventional resin cements 
[2,35,38]. Indications and contra-indications of various 
luting agents are listed in Table 2. 
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Table 2. Indications and contraindications for luting agent  

Type of prosthesis 
Type of Luting Agent 

Zinc Phosphate Zinc Polycarboxylate Glass Ionomer RMGIC Resin Cement 

Cast crown, PFM crown. Indicated Indicated Indicated Indicated Indicated 
Pressed ceramic crown, ceramic 
inlay, ceramic veneer, resin bonded 
FPD 

Contra-indicated Contra-indicated Contra-indicated Contra-indicated Indicated 

Patient with history of post-treatment 
sensitivity - Indicated - - Contra-indicated 

Crown or FPD with poor retention Contra-indicated Contra-indicated Contra-indicated Contra-indicated Indicated 

Cast post and core Indicated Contra-indicated Indicated Indicated Indicated 

4. Properties of Luting Agents 
The selection of a luting agent for luting of various 

prostheses is mainly based on their properties. Most 
important properties of luting agents include biological, 

rheological, physical, and mechanical properties. Luting 
agent has different physical, mechanical and biological 
characteristics resulting from its chemical structure 
[1,2,3,4,39]. Various properties of luting agents are listed 
in Table 3. 

Table3. Properties of Luting cements [2-4,32-76] 

Luting agent Biological 
(Effect on Pulp) 

Chemical Rheological 
Physical & Mechanical 

pH Solubility in H2O at 
24 hrs. 

WT 
(min) ST (min) FT 

(μm) 2 min. 24 hrs. CS 
(MPa) 

TS 
(MPa) 

MOE 
(GPa) 

Zinc Phopsphate Severe Irritant 2.14 6 0.2% 3 – 6 5 - 14 25 103.4 5-7 13 

Zinc Polycarboxylate Mild effect 3.42 7 0.06% 2.5 – 3.5 6-9 25-30 55-90 8-12 4-5 

Glass Ionomer Mild effect 2.33 5.68 0.4-1.5% 2-4 6-9 25 90-220 6-7 8-11 

RMGIC Mild effect 3-5  0.07-0.4% 2-4 5-6 25 85-126 13-24 2.5-7.8 

Methacrylte resin cements Moderate effect   0.0-0.01%  2-4 < 25 70-172  2.1-3.1 
WT = Working Time 
ST = Setting Time 
CS = Compressive Strength 
TS = Tensile Strength 
MOE = Modulus of Elasticity. 

4.1. Biological Properties 
Biological considerations are the foremost properties to 

be discussed for any biomaterial. Ideally, a dental 
biomaterial should be harmonious to the oral soft and hard 
tissues. However, many luting agents are acidic in nature 
with varying pH and cause mild to severe pulpal irritation. 
Among all luting agents zinc phosphate cements are 
highly acidic and cause severe pulpal irritation. Zinc 
Polycarboxylate cement is most biocompatible to the pulp 
as its liquid contains polyacrylic acid with high molecular 
weight and also the pH of the liquid is rapidly neutralized 
by the addition of the powder [2,40]. GICs have mild 
effect on the pulp. A resin-based desensitizer can be 
placed on the prepared tooth prior to the cementation to 
decrease the potential for post cementation sensitivity 
when using zinc phosphate or glass ionomer cements. 
These desensitizers should not adversely affect crown 
retention [41]. GICs cause potential post-cementation 
sensitivity [42,43] because of low initial setting pH and 
the setting reaction sensitivity to moisture 
contamination/dessication. These cements are excellent 
for general prosthodontic use. Fluoride release may be 
beneficial for some patients as it provides cariostatic effect 
[44-59]. One should avoid using glass ionomer with 
hypersensitive teeth. Resin cements have moderate effect 
on pulp. Release of unreacted monomer into oral cavity 
has been reported to cause abnormalities or lesions in 
several organs. Experimental and clinical studies have 
documented that monomers may cause a wide range of 
adverse health effects such as irritation to skin, eyes, and 

mucous membranes, allergic dermatitis, stomatitis, asthma, 
neuropathy, disturbances of the central nervous system, 
liver toxicity, and fertility disturbances [30,60]. 

4.2. Chemical and Rheological Properties 
The pH of the freshly mixed zinc phosphate is less than 

2.0 but rises to 5.9 within 24 hours and is neutral (pH 7.0) 
by 48 hours. As the rate of reaction is so rapid the operator 
may not be having adequate working time. The working 
time can be prolonged by mixing the material on chilled 
glass slab [27]. Since the setting reaction of zinc 
phosphate cement is an exothermic reaction, mixing a 
small amount of the powder to the liquid and adding the 
remaining powder in small increments also prolongs 
working time. A frozen mixing slab allows increased 
powder to be added to the mixture, which compensates for 
incorporating water collecting on the slab and increases 
working time without reducing the strength of the cement 
[28]. Zinc Polycarboxylate cements also have shorter 
working time and their solubility is greater than other 
cements. Zinc poly carboxylate cements exhibit a unique 
quality such as pseudoplasticity [61,62]. Initial solubility 
of GICs is high as they release fluoride ions, which are 
useful for anticariogenic property [2,63]. Glass ionomers 
may undergo erosion as the pH changes in the oral cavity 
[2,64] and also by the formation of soluble complexes of 
cement cations with certain anions, particularly citrates [2]. 
GICs have low film thickness and maintains constant 
viscosity for a short time after mixing [65,66]. RMGICs 
are less sensitive to early moisture contamination and 
desiccation during setting and less soluble than the glass-
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ionomer cement [38,67]. RMGICs have adequate film 
thickness [68,69]. 

4.3. Physical Properties 
All luting agents are good thermal insulators so pulp 

can be protected from the thermal shocks. They are also 
good electrical insulators in dry conditions; however, 
galvanism may results in wet conditions in conjunction 
with metallic prostheses. COTE of glass ionomer cement 
is closer to the natural tooth so it will not undergo much 
dimensional changes as the temperature changes in the 
oral cavity. All luting agents are opaque except glass 
ionomer and resin cements. Resin cements and glass 
ionomer cements are most commonly used for luting of 
all-ceramic restorations since they are translucent [2,3,4,5]. 

4.4. Mechanical Properties 

Zinc phosphate and resin modified glass ionomer 
cements have comparable compressive strength. Modulus 
of elasticity of zinc phosphate cement is higher than other 
luting agents. Glass ionomer and zinc poly carboxylate 
cements bond chemically to the tooth structure [70,71,72] 
and other luting agents bond via mechanical and/or micro 
mechanical bonding mechanism [2]. The adhesive bond of 
Polycarboxylate cement is primarily to enamel although a 
weaker bond to dentin also forms as a result of chelation 
reaction between the carboxyl groups of the cement and 
calcium in the tooth structure; hence, the more mineralised 
the tooth structure, the stronger the bond. This cement is 
hydrophilic, therefore it is capable of wetting dentinal 
surfaces [10,22,73,74]. Resin cements require some 
adhesive agents to provide strong bonding to the tooth 
structure [73,74]. RMGICs and resin cements exhibit 
polymerization shrinkage [48,49,75,76]. Advantages and 
disadvantages of various luting agents are lited in Table 4 
and Table 5 respectively. 

Table 4. Advantages of Luting agents [1-5, 32-61] 

Zinc Phosphate Zinc Polycarboxy-late Glass Ionomer RMGIC Resin Cement 

1. Good compress- ive 
strength. 

2. Adequate film thickness 
(25 μm). 

3. Reasonable working time.  
4. Can be used in regions of 

high mastic-atory stress or 
long span prosthesis. 

1. Biocompatib-ility 
with the dental pulp. 

2. Adequate resistance 
to water dissolution. 

3. Pseudoplastic. 
4. Favourable tensile 

strength. 
5. Chemical bonding 

1. Anticariogenic. 
2. Ability to absorb fluoride 

recharge from the oral 
environment makes it the 
cement of choice in patients 
with high caries rate. 

3. Coefficient of thermal 
expansion similar to tooth 

4. Translucent. 
5. Adequate resistance to acid 

dissolution 
6. Low film thickness and 

maintains constant viscosity 
for a short time after 
mixing. 

7. Chemical bonding. 

1. Improved compressive 
strength, diametral tensile 
strength, and flexural strength. 

2. Less sensitive to early 
moisture contamination and 
desiccation during setting. 

3. Less soluble than the glass-
ionomer cement.  

4. Easy to manipulate 
5. Adequately low film 

thickness. 
6. Fluoride release similar to 

conventional GIC. 
7. Minimal post-operative 

sensitivity 
8. High bond strength to moist 

dentin. 

1. Superior compressive 
and tensile strengths. 
2. Low solubility 
3. Available in wide 
range of shades and 
translucencies. 

Table 5. Disadvantages of Luting agents [1-5, 32-61] 

Zinc Phosphate Zinc Polycarboxylate Glass Ionomer RMGIC Resin Cement 

1. Highly acidic.  
2. Low tensile strength.  
3. No chemical bonding. 
4. Solubility in oral fluids. 
5. Lack of antibacterial 

properties. 

1. No resistance to acid 
dissolution. 

2. Manipulation critical. 
3. Early rapid rise in 

film thickness that 
may interfere with 
proper seating of a 
casting 

1. Initial slow setting. 
2. Sensitivity to early moisture 

contamination and desiccation 
3. MOE is lower than zinc 

phosphate. 
4. Post ceme-ntation sensitivity.  
5. Insufficient wear-resistance 

1. Polymeriz-ation shrink-
age.  

2. More water sorption due 
to the presence of 
HEMA.  

3. Although rare, may elicit 
an allergic response due 
to free monomer.  

4. Cement bulk is very hard 
and difficult to remove. 

1. Severe pulpal reactions 
when applied to cut vital 
dentin. 

2. High film thickness 
3. Marginal leakage due to 

polymerization shrinkage 
4. Lack of acnticariogenic 

properties. 
5. Low MOE.  
6. No Chemical bonding. 
7. Meticulous and critical 

manipulate-on technique 

5. Conclusion 
Restorative dentistry has been going through numerous 

changes as an outcome of clinical applications and 
development of new materials. Several new materials are 
available differing each other in content and physical 
attributions. Therefore it may be difficult to the dentist to 
make a choice amongst so many alternative products. 
Each luting agent has different physical, mechanical and 
biological characteristics resulting from its chemical 
structure. So, to achieve a clinical success, the clinician 
should be aware of the qualities, advantages and 
disadvantages of each type of cement. 
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