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INTRODUCTION:
The most important goal of any clinician is providing the patient with a 
restoration which preserves the longevity and pulpal vitality of natural 

1abutments of xed partial dentures and regaining the lost function.  
Dental cements used to attach indirect restorations over prepared teeth 

2is called a luting agents.  Depending on the expected longevity of the 
restoration, a luting agent may be considered to be denitive or 

3provisional.  In recent years, so many advanced luting agents have 
been introduced with the claim of clinically better performance than 
existing luting agents due to its improved characteristics.

The retention of crown prosthesis on an abutment is vital to successful 
prosthetic service. In general retention is a function not only of the 
mechanical properties of luting agents but also of topography of the 
preparation and restoration.

The two primary adhesive mechanisms of dental cements are 
4mechanical interlocking and physicochemical bonding.  Zinc 

phosphate cement is a luting agent that adheres by mechanical 
5interlocking to irregularities in the tooth and casting.  Glass ionomer 

cements attain their adhesion primarily through physicochemical 
6bonding.  It has been claimed that self-adhesive resin cement adheres 

7chemically and mechanically to tooth structures.

OBJECTIVE:
To compare retentive strength of crown using Glass Ionomer Cement, 
Zinc Phosphate Cement and Self-adhesive resin Cement.

MATERIALS:
1.  Saline solution (Abaris Healthcare Pvt. Ltd., India)
2.  Self-cure resin (DPI RR cold cure acrylic repair material, India)
3.  Lubricant (Isolit DeguDent, Dentsply, India)
4.  Die spacer (Color spacer, Han Dae Chemical Co. Ltd., South 

Korea)
5.  Blue inlay Wax (Kronewachs blau, BEGO, Canada)
6.  Surface reducing agent (Aurolm, BEGO, Germany)
7.  Phosphate bonded investment powder (Bellasun, India) and liquid 

(BegoSol, Canada) material
8.  Cellulose ring liner (Whipmix, USA)
9.  Nickel-chromium alloys (Dentsply, USA)
10.  Silica (Global mineral works, India)
11.  Glass Ionomer Cement (GC, Gold Label, GC india)
12.  Zinc Phosphate Cement (PREVEST DenPro, USA)
13. Self adhesive resin cement (Panavia SA Luting Multi, Kuraray, 

Germany)

METHODOLOGY:
Thirty freshly extracted non-carious human mandibular rst molars, 
which were advisable for extraction, selected for the study. The teeth 
were cleaned by tap water immediately after extraction and were 
stored in normal saline solution throughout the course of the study. The 
root of each tooth were embedded into a cylindrical shape block 
(6.5cm x 2.5cm) of self-cure resin which ts in digital tensile testing 
machine's tool.

TOOTH PREPARATION
Teeth were placed in a cylindrical shape block of self-cure resin and 
reduced and nished with a diamond bur under water spray using 
airotor handpiece. A chamfer width of 0.5 mm was prepared 
circumferentially to outline a gingival nish line.

Fig.-1

For standardization the preparation was xed by adjusting the height of 
the surveying arm and hand piece. (Fig.1) The occlusal surface was 
attened perpendicular to the long axis of the tooth. (Fig.2)

Fig.-2

WAX PATTERN FABRICATION
On the prepared tooth a lubricant was applied with help of brush to 
prevent the sticking of wax on preparation.

Die spacer applied over prepared samples.

Blue inlay wax was used to prepare pattern on prepared tooth with help 
of digital wax carving touch pencil.

The 'U' shape loop (Fig.3) was used to facilitate the removal of crown 
for testing with digital tensile testing machine.
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ABSTRACT
Dental cements used to attach indirect restorations over prepared teeth is called a luting agents. In recent years, so many advanced luting agents 
have been introduced with the claim of clinically better performance than existing luting agents due to its improved characteristics. The retention of 
crown prosthesis on an abutment is vital to successful prosthetic service. This study evaluate and compare retentive strength of cast copings using 
Glass Ionomer Cement, Zinc Phosphate Cement and Self-adhesive resin cement. The results were obtained from digital tensile testing machine. 
The study shows crowns cemented with Panavia SA luting cement on the metallic cast coping presented higher tensile strength followed by Glass 
ionomer cement and zinc phosphate cement. 
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Fig.-3

INVESTING PROCEDURE
Surfactant was painted on to the wax pattern and air-dried using gentle 
stream of compressed air to facilitate wetting.

Cellulose ring liner was adapted inside the casting ring which was then 
placed over the crucible former.

The Gate's Sprue design of 2.5mm wax was used as sprue former, 
phosphate bonded investment powder and liquid material was used in 
vaccum mixing machine for investing procedure as per manufacturer's 
instructions.

CASTING PROCEDURE
The castings were made in Ni-Cr alloys in the induction casting 
machine in routine manner.

Fig.-4

SAND BLASTING AND SURFACE FINISHING
After cooling the cast samples were removed from the ring and sand 
blasted with 50-100 micron particle size silica used at 50 lbs. pressure 
to remove adherent investment. (Fig.5)

Fig.-5

SURFACE TREATMENT OF THE CROWN
All the samples were cleaned in distilled water and air dried and stored 
in clean bottles to avoid contamination.

The samples were divided into three groups for cementation of the 
crown in order to compare retentive properties of resinous adhesive 
and other luting agents.

Group A – In this group the cementation was done with Glass ionomer 
cement (Fig.6)

Fig.-6

Group B - In this group the cementation was done with Zinc phosphate 
cement (Fig.7)

Fig.-7

Group C – In this group the cementation was done with self-adhesive 
resinous cement (Fig.8)

Fig.-8

CEMENTATION OF THE CROWN
After drying of cast crown, different luting cements were mixed 
according to the manufactures direction.

All of cemented copings were kept for 10 minutes for nal setting of 
cement under 3 kg weight and stored at room temperature in closed 
plastic container before testing for retention.

Fig.-9

The retention test was performed in digital tensile testing machine 
(Fig.9) by using a cross head speed of 1.00 mm per minute till the 
crown got separated from the tooth. The values obtained were 
tabulated and subjected for statistically analysis.

RESULTS:
Table - 1 Mean Score Of Retentive Strength Of Crown Using Glass 
Ionomer Cement, Zinc Phosphate And Self Adhesive Resin 
Cement

Test applied: One-Way ANOVA
*p-value ≤ 0.05 statistically signicant

GRAPH - 1

DISCUSSION:
The modern concept in dentistry aims at preserving the natural teeth, 
and maintaining the normal anatomy, physiology and function of the 
masticatory system. Thus cast crowns and xed partial denture 
restoration play an important role in maintaining the form and function 
of masticatory system. Failure of cementation is the main reason for 
failure in clinical scenario.

There is a wide choice of many luting agents available today. However, 
none of the presently available luting agent is ideal for all clinical 
situations. Hence, the choice of luting agent is mandated to a large 
degree by the functional and biological demand of the specic 
situation.8 The rst mandibular molars were chosen for study as these 
teeth are subjected to maximum masticatory load and are also most 
commonly found to be in use of a xed prosthesis. In this study an off-
axis tensile force was applied to the crowns because it was suggested 
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Groups Retentive strength (Newton) Mean ± SD p-value
A 721.27 ± 37.34 <0.001*
B 608.27 ± 26.40
C 2005.40 ± 27.66

Total 1118.31± 641.06



that this force is applied to crowns in-vivo, along with many other 
forces. The retentive strength of each cement was tested as a function 
of the tensile separation force in order to separate the cemented crown 
from the abutment using the Digital Tensile Testing Machine has been 
used. The data collected was systematically tabulated and was 
subjected to statistical analysis.

Li ZC and White SN9 stated that luting cements differed considerably 
with respect to mechanical properties. A high compressive strength is 
necessary to tolerate masticatory forces and also most of the luting 
agents are extremely brittle and prone to tensile failure; stronger 
cements provide more equitable stress distribution, less probability of 
tensile or compressive failure, and greater probability of clinical 

10success.

Zinc phosphate cement principally depend only on mechanical 
interlocking for retention. Glass ionomer cement bonded chemically to 

11,12tooth structure in addition to mechanical bonding.  In this way 
retention capacity of Glass ionomer cements are signicantly greater 
than Zinc Phosphate cements. The mean retentive strength of Glass 
ionomer cement was found to differ greatly than that of Resin cement. 
Possible explanation for this signicant disparity could be that the 
glass ionomer contained polyacrylic acid which makes bonds only 
with calcium present in enamel and dentin but it does not form any 
bond with metal restoration. This adhesive bond failure attributed to 
this less retentive property of this cement. However, Glass ionomer 
showed more mean retentive value than the Zinc Phosphate in our 
study. 

The present study compared the retentive property of Glass ionomer 
cement, Zinc phosphate cement and resinous self-adhesive cement. 
Resinous adhesive cement provided greatest retention followed by 
glass ionomer and Zinc phosphate cement. Zinc phosphate cement 
provided the least retention. Factor inuencing the retention of full cast 
crown may be attributed to the choice of the cementing medium used, 
provided other factors like conguration of the preparation are kept 
standardized. An ideal luting agent should provide an efcient bond 
between teeth and prosthesis, increasing the resistance to fracture and 

13 reinforcing the remaining tooth structure. Glass Ionomer and Zinc 
Phosphate luting material, also called “ Conventional cements ”, are 
well suited for use when the tooth preparation is adequate to guarantee 
a resistance form to limit the paths of displacement of the cast 

14restoration.  however, in situations with short abutment height, or to 
avoid too invasive preparation, adhesive resin-based luting materials 

15,16,17are indicated because of their better bond to the tooth structure.  
These good mechanical properties, coupled with adhesive capabilities, 
make the use of resin luting agents an excellent choice for difcult 
retention situations. Resin luting agents are manufactured specially for 

18the cementation of crowns.  Considering the functional and biological 
demand, the prosthodontist can select the luting agent of choice for a 
specic clinical situation.

SUMMARY AND CONCLUSION:
This study was conducted in the Department of Prosthodontics, Crown 
& Bridge and Implantology, Jaipur Dental College, Maharaj Vinayak 
Global University, Jaipur. The present in vitro study was conducted to 
evaluate and compare the tensile strength of different types of luting 
cements. As mentioned in the study, the retention of crown prosthesis 
on an abutment is vital to successful prosthetic service. In general 
retention is a function not only of the mechanical properties of luting 
agents but also of topography of the preparation and restoration. This 
study was conducted by selecting most commonly used conventional 
luting cements - Glass ionomer cement and Zinc phosphate cement and 
recent self-adhesive resin Panavia SA luting cement. 10 specimens for 
each luting cement were fabricated and tested for tensile strength with 
digital tensile testing machine. The data were obtained and sent to 
biostatistician for the result and comparison. 

Within the limitations of this study, it may be concluded that crowns 
cemented with Panavia SA luting cement on the metallic cast coping 
presented higher tensile strength. Although there is no established 
value of load that can be considered ideal for clinical success, Panavia 
SA luting cement showed the best retention value to metal cast crown, 
which could prove to important when additional crown retention is 
used for tooth rehabilitation. In addition, the zinc phosphate cement 
showed the lowest tensile strength followed by glass ionomer cement 
among the cements studied.

CONFLICT OF INTEREST:
No conict of interest.

FINANCIAL DISCLOSURE:
Nil

REFERENCES:
1.  Dahl BL, Oilo G. Retentive properties of luting cements: an in vitro investigation. Dent 

Mater 1986;2:17–20.
2.  Walls AW, McCabe JF, Murray JJ. Factors inuencing the bond strength between glass 

polyalkenoate (ionomer) cements and dentine. J Oral Rehabil 1988;15:537–547.
3.  Rosenstiel SF, Gegauff AG. Mixing variables of zinc phosphate cement and their 

inuence on the seating and retention of complete crowns. Int J Prosthodont 
1989;2:138–142.

4.  Rosenstiel S, Land MF, Fujimoto J, Contemporary xed prosthodontics. St. Louis: CV 
Mosby;1995.p.618-630.

5.  Schwartz NL, Whitsett LD, Berry TG, Stewart JL (1970) Unserviceable crowns and 
xed partial dentures: life-span and causes for loss of serviceability. J Am Dent Assoc 
81:1395–1401.

6.  Walton JN, Gardner FM, Agar JR (1986) A survey of crown and xed partial denture 
failures: length of service and reasons for replacement. J Prosthet Dent 56:416–421

7.  Ames WB (1892) A new oxyphosphate for crown seating. Dent Cosmos 34:392–393.
8.  Anusavice K J. editor: Phillip's sciences of dental materials, 11th ed., Elsevier 

publication (1st Indian reprint) 2004.
9.  Li ZC, White SN. Mechanical properties of dental luting cements. J Prosthet Dent 1999; 

81:597-609.
10. White SN, Yu Z. physical properties of xed prosthodontic, resin composite luting 

agents. Int J Prosthodont 1993;6:384-9.
11.  White SN, Yu Z. Compressive and diametral tensile strengths of current adhesive luting 

agents. J Prosthet Dent 1993;69:568-572.
12.  Pilo R, Lewinstein I, Ratzon T, Cardash HS, Brosh T. The inuence of dentin and/or 

metal surface treatment on the retention of cemented crowns in teeth with an increased 
taper. Dent Mater 2008,24:1058-1064.

13.  Cristiane Soares Mota, Flavio Fernando Demarco, Guilherme Briao, Camacho and John 
M Powers. Tensile bond strength of four resin luting agents bonded to bovine enamel and 
dentin. J proshet Dent. 2003:89(6);558-564.

14.  Olio G. luting cements: A review and comparison. Int Dent J 1991;41:81-88.
15.  Eliades GC, Vougiouklais GJ. P-NMR study of P-based dental adhesives and electron 

probe microanalysis of simulated interfaces with dentin. Dent Mater 1989;5:101-108.
16.  Nakabayashi N, Pashley DH. Hybridization of dental hard tissues. Tokyo: Quintessence, 

1998;1-129.
17.  Jacobsen PH, Rees JS. Luting agents for ceramic and polymeric inlays and onlays. Int 

Dent J 1992;42:145-9.
18.  White SN, Yu Z. physical properties of xed prosthodontic, resin composite luting 

agents. Int J Prosthodont 1993;6:384-9.

International Journal of Scientific Research 23

 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 11 | Issue - 04 | April - 2022


