
 
Vol. 26, No. 3 March 2004 

Dental luting cements 
Lieutenant Anton Petrich, DC, USNR, Captain John VanDercreek, DC, USN and  

Commander Kathleen Kenny, DC, USN 
 
Introduction 
The clinical success of fixed prosthodontic restorations can be 
complex and involve multifaceted procedures.  Preparation design, 
oral hygiene/microflora, mechanical forces, and restorative 
materials are only a few of the factors which contribute to overall 
success.  One key factor to success is choosing the proper luting 
cement.  This clinical update will review several luting cements, 
their physical properties, clinical implications, and 
recommendations for usage. 
An ideal luting cement would have: easy manipulation, low film 
thickness, long working time with  rapid set, low solubility, high 
compressive and tensile strengths, high proportional limit,  adhesion 
to tooth/restoration, anticariogenicity, biocompatibility, and 
translucency or radiopacity.  Physical properties should be taken 
into consideration along with handling characteristics, technique 
sensitivity, and results from long term clinical trials (1). 
Most cements are formed by an acid-base reaction.  Liquids may be 
phosphoric acid, polyacrylic acid, or eugenol. Powders are either 
zinc oxide or aluminosilicate glass.  Resin cements, however, are 
not acid-base formed but utilize BIS-GMA or urethane 
dimethacrylate resins.  Cements can be classified into five groups: 
phosphate bonded, polycarboxylate bonded, phenolate bonded, 
resin cements, and glass ionomer/hybrid cements.   
 

Phosphate bonded 
Zinc Phosphate is a combination of zinc oxide powder and 
phosphoric acid.  It is one of the oldest (1877) and most widely used 
cements.  It is considered the standard by which all other cements 
are measured.  Zinc phosphate cement has the advantages of high 
compressive strength and a thin film thickness of less than 25 
microns.  It is good for general/routine use and recommended for 
long span fixed partial dentures due to its rigidity.  Fleck’s (Mizzy) 
is an example of zinc phosphate cement. 
Zinc Phosphate’s disadvantages include: low initial pH, which can 
cause post cementation sensitivity, lacks chemical bond to tooth 
structure, and no anticariogenic effect.  Several techniques can be 
employed to improve the characteristics of zinc phosphate cement.  
Mixing the cement on a cool glass slab will increase working time 
and allow incorporation of more powder to liquid.  An increased 
powder to liquid ratio will increase compressive strength and 
decrease solubility.  The technique of “slaking” can increase 
working time by mixing small increments of powder to liquid and 
waiting ~60 seconds between mixed increments.  Water 
contamination of zinc phosphate should be avoided while it is 
setting, as this increases the solubility of the cement.  Avoid using 
zinc phosphate on teeth that are already sensitive. 
 

Polycarboxylate bonded  
Zinc Polycarboxylate was developed by Dennis Smith in 1968 and 
was one of the first chemically adhesive formulas (adheres primarily 
to enamel) (2).  This cement is formed when zinc oxide powder is 
mixed with polyacrylic acid.  The advantages of zinc 
polycarboxylate are its kindness to pulp tissue and ability to bond to 
tooth structure.  This cement has a short working time and the tooth 

surface requires conditioning (acid etch) prior to cementation.  
Although there is approximately 4% stannous fluoride in the 
powder, this cement is not considered anticariogenic.  The amount 
of fluoride released by this cement is only 10-15% compared to 
glass ionomer cements.  Zinc polycarboxylate may also plastically 
deform resulting in failure after a few years (2).  This cement is 
recommended for single units and short span fixed partial dentures.  
It is also recommended for hypersensitive teeth and when 
preparations come close to the pulp.  Durelon (3M ESPE AG) and 
Tylok Plus (Dentsply/Caulk) are examples of polycarboxylate 
cements. 
 

Phenolate bonded 
Zinc Oxide Eugenol (ZOE) was developed by Dr. J. Foster Flagg in 
1875 (3).  Zinc oxide powder reacts with water, forming zinc 
hydroxide.  Zinc hydroxide then reacts with the eugenol to make 
zinc eugenolate.  Zinc eugenolate is a very soluble cement because 
it can hyrolyze back into zinc hydroxide and eugenol (i.e. a 
reversible reaction).  ZOE cement is relatively weak in strength 
when compared to other cements.    Orthoxybenzoic acid can be 
added to the eugenol and alumina or poly (methyl methacrylate) can 
be added to the powder to increase the cement’s strength.  This 
cement is known to have an obtunding effect on the pulp.  Because 
of its weak strength and high solubility, zinc oxide eugenol cement 
may be questionable as a permanent luting agent.  This cement may 
be used on very sensitive teeth that have excellent 
retention/resistance form.  Fynal (Dentsply/Caulk) is a reinforced 
zinc oxide eugenol cement 
 

Resin cements 
Resin cements were first developed in the 1950s.  The first resin 
cements had high polymerization shrinkage and increased 
microleakeage because of low filler content.  They also had high 
residual amine levels, which contributed to significant color shift 
after polymerization.  Today’s resin cements have improved 
properties because of increased filler content and decreased residual 
amine levels.  Resin cements are composed of urethane 
dimethacrylate (UDMA) resin that can contain from 30 to 80% filler 
particles.  The advantages of resin cement are its high compressive 
strength and low solubility.  The disadvantages of resin cements 
include: high film thickness and potential irritating effects to the 
pulp.  Problems with film thickness have been reduced by using 
smaller filler particles and diluent monomers (4). 
Resin cements are polymerized in three different ways: light-
activated, chemically-activated, and dual-activated (light and 
chemical activation).  Light-activated cements are best suited for 
restorations that transmit light, like porcelain veneers or restorations 
<1.5mm thick.  Chemically-activated resins can be used for 
cementation of non light transmitting restorations.  Examples are 
all-ceramic restorations, resin-bonded fixed partial dentures, 
ceramic inlay/onlay (>2.5mm) or full metal restorations.  Light 
transmitting restorations of moderate thickness (1.5-2.5mm) can be 
cemented with a dual-activated cement when light penetration is 
limited.  Adhesive resin cements are claimed by their manufacturers 
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to chemically bond to tooth structure and metals.  This is due to  
adhesive monomers in these cements containing MDP, HEMA, and 
4-META (5-8). 
 

It is important to adequately light cure dual-activated cements 
because only a portion of the total cure comes from the chemical 
curing (9).  Chemically activated resins need a period of 
approximately 24 hours before they are fully cured.  In general, it is 
safe to function on restorations cemented with these cements after 
one hour.  Provisional restorations cemented with eugenol-based 
cements may detrimentally affect bonding of resin cements because 
of eugenol acting as a free-radical scavenger (10).  However, 
several researchers have found no effect on resin-dentin bond 
strengths because of eugenol contamination (11,12).  Resin cements 
are suitable for luting porcelain, cast ceramic, and composite 
restorations and recommended for teeth that have inadequate 
retention/resistance after preparation.  Examples of resin cements 
include PANAVIA (Kuraray Co., Ltd.) Calibra (Dentsply/Caulk), 
and Variolink (Ivoclar Vivadent, Inc.). 
 

Glass ionomer/hybrid cements  
Glass Ionomers were first introduced as luting cements in 1972 by 
Wilson and Kent.  They can be considered as a hybrid of silicate 
and carboxylate cements (aluminofluorosilicate glass powder 
combines with polyacrylic acid liquid).  The fluoride content of the 
powder ranges from 10-23%.  Examples include Fuji I (GC Corp.) 
and Ketac-Cem (3M ESPE AG). 
The advantages of glass ionomer cement include its ability to 
chemically bond to tooth structure, anticariogenic effect, high 
compressive strength, low solubility, and a coefficient of thermal 
expansion similar to that of tooth structure.  This cement’s 

disadvantages include: potential post-cementation sensitivity 
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.  Avoid using glass ionomer with hypersensitive 
teeth. 
The self-cured hybrid cements (also known as resin-modified 
cements) are a new form of glass ionomer cement that incorporate 
resin filler particles with the glass ionomer cement.  These hybrid 
cements have increased tensile strength and are not as brittle as 
glass ionomer cements.  Examples of these cements include 
Principle (Caulk) and FujiCEM (GC Corp.)  Hybrid cements release 
the same amount of fluoride as glass ionomer cements and are less 
soluble and less sensitive to moisture contamination when setting (4, 
13).  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.  
 

Post cementation sensitivity 
A resin-based desensitizer can be placed on the prepared tooth prior 
to cementation to decrease the potential for post cementation 
sensitivity when using zinc phosphate or glass ionomer cements.  
These desensitizers should not adversely effect crown retention 
(14). 
 

Summary 
The table below lists the indications and contraindications for luting 
agent types. 

 
Indications and contraindications for luting agent types 

Restoration Indicated Contraindicated  
Key: 
1=Resin cement 
2=Glass ionomer 
3=Reinforced ZOE 
4=Resin reinforced glass ionomer 
5=Zinc phosphate 
6=Zinc polycarboxylate 

Cast crown, PFM crown, fixed partial denture 1,2,3,4,5,6 - 

Pressed ceramic crown, ceramic inlay, ceramic veneer, resin bonded FPD 1 2,3,4,5,6 

Patient with history of post-treatment sensitivity 3,6 1 

Crown or FPD with poor retention 1 2,3,4,5,6 

Cast post and core 1,2,4,5 3,6 

 
References 
1. Donovan TE, Cho GC. Contemporary evaluation of dental cements. 
Compend Contin Educ Dent. 1999 Mar;20(3):197-9, 202-8, 210 passim. 
2. Smith DC. A new dental cement. Br Dent J. 1968 Nov 5;124(9):381-4.  
3. Smith DC. Development of glass-ionomer cement systems. Biomaterials. 
1998 Mar;19(6):467-78. 
4. McComb D. Adhesive luting cements - classes, criteria, and usage. 
Compend Contin Educ Dent. 1996 Aug;17(8):759-62, 764 passim; quiz 
774. 
5. Tjan AH, Li T. Seating and retention of complete crowns with a new 
adhesive resin cement. J Prosthet Dent. 1992 Apr;67(4):478-83. 
6. Black SM, Charlton G. The retention of gold crowns on human dentine 
preparations - a comparison of eight cements. Restorative Dent. 1989 
May;5(2):39-41. 
7. Caughman WF, O’Connor RP, Williams HA, Rueggeberg FA. Retention 
strengths of three cements using full crown preparations restored with 
amalgam. Am J Dent. 1992 Apr;5(2):61-3. 
8. Eakle WS, Giblin JM. Retention strength of tin plated gold inlays 
bonded with two resin cements. Gen Dent. 2000 Jul-Aug;48(4):406-10. 
9. el-Mowafy OM, Rubo MH, El-Badrawy WA. Hardening of new resin 
cements cured through a ceramic inlay. Oper Dent. 1999 Jan-Feb;24(1):38-
44. 
10. Taira J, Ikemoto T, Yoneya T, Hagi A, Murakami A, Makino K. 
Essential oil phenyl propanoids. Useful as .OH scavengers? Free Radic Res 
Commun. 1992;16(3):197-204. 

11. Mayhew JT, Windchy A, Sleet HW, Gettleman L. Effect of sealant 
cement and irrigation agents on dentatus post retention luted with Panavia 
21 [Abstract]. J Dent Res. 1996;75:55. 
12. Ganss C, Jung M. Effect of eugenol-containing temporary cements on 
bond strength of composite to dentin [Abstract]. J Dent Res. 1996;75:127. 
13. Robertello FJ, Coffey JP, Lynde TA, King P. Fluoride release of glass 
ionomer-based luting cements in vitro. J Prosthet Dent. 1999 
Aug;82(2):172-6. 
14. Swift EJ, Lloyd AH, Felton DA. The effect of resin desensitizing agents 
on crown retention. J Am Dent Assoc. 1997 Feb;128(2):195-200. 
 

LT Petrich is a third year resident in the Prosthodontics Department.  
Captain VanDercreek is the Chairman of the Prosthodontics Department 
and Commander Kenny is a faculty member in the Prosthodontics 
Department at the Naval Postgraduate Dental School. 
 

The opinions and assertions contained in this article are the private ones of 
the authors and are not to be construed as official or reflecting the views of 
the Department of the Navy. 
 

Note: The mention of any brand names in this Clinical Update does not 
imply recommendation or endorsement by the Department of the Navy, 
Department of Defense, or the U.S. Government.

 32 





 

 14 


	Clinical Update

