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Abstract

The aim of the present study was to\assess the effect of full contour zirconia and PMF on the retention of Acetal Resin Maxillary 
class I Kennedy classification is composed of two typical educational acrylic resin models, with residual teeth stretching from the 
right first premolar to the left first premolar teeth. Porcelain fused to metal and full zirconia crowns, proximal guiding planes, and 
buccal undercuts of 0.50 mm were placed on both first premolar teeth of each cast. Based on the type of crown used, the casts were 
split into 2 groups. Each acrylic cast was reproduced to make refractory casts. The acetal resin samples were prepared according to 
the manufacturer's specifications. A wax pattern tegingue was utilized to fuse porcelain to metal, and a CADCAM machine was used 
to create a full zirconia crown. Buccal undercuts of approximately 0.50 mm and proximal guiding planes Based on the type of crown 
utilized, the casts were split into two groups. To manufacture refractory castes, each acrylic cast was replicated. The acetal resin 
samples were prepared according to the manufacturer's specifications. Each clasp and its model were tested using universal test 
equipment. The clasp's retention force was tested using a universal testing machine running at 5 mm/min and recorded by computer 
software. With an acetal resin clasp, both types of ceramic systems have retentive forces. The amount of retention was unaffected by 
any form of ceramic. 
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Introduction
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The rising popularity of all-ceramic materials as a replacement 
for metal-ceramic restorations is due to their greater esthetics, 
with dental ceramics offering the most natural-looking replace-
ment material for missing tooth substance.. They are available in 
a range of shades and translucencies to achieve life like appear-
ance. Chemical stability and biocompatibility [1]. All-ceramic res-
torations’ surfaces do not release potentially dangerous materials, 
and they limit the likelihood of surface roughening and bacterial 
adherence to ensure great biocompatibility over time [2].

However, dental ceramics are inherently susceptible to fatigue 
and subsequent premature failure, especially when they are in 
moist environments, under high forces, and repetitive stresses dur-
ing the chewing cycle. Clinically the fracture resistance of the ce-
ramic may decrease and the restoration can fracture under normal 
loads. The performance of all ceramic systems remains less stable 
than that of metal-ceramic systems [3].

The best mechanical qualities have so far been found in zirconia. 
The positive outcomes of orthopedic operations inspired dental 
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professionals to use zirconia as a support material for cosmetic res-
torations and oral implants However, there were concerns about 
the correct interaction between the zirconia substrate and the 
cosmetic veneering porcelain, as well as long-term performance of 
veneered zirconia crowns and bridges [4]. As a result of its high 
flexural strength (1,000+ MPa), tooth color, little wear on opposing 
teeth, conservative tooth preparation, and potential for long-term 
clinical durability, newly designed full-contour zirconia crowns 
have been popular in recent years [5].

Materials and Methods
This in vitro study was done on an two standard educational 

acrylic resin models represents maxillary class I Kennedy classifi-
cation with remaining teeth extending from right first premolar to 
left first premolar teeth.

Both first premolar teeth of each cast were prepared to receive 
porcelain fused to metal and full zirconia crowns, proximal guiding 
planes, and buccal undercuts at 0.50 mm.

The casts were separated into two groups based on the type of 
crown employed. Each acrylic cast was duplicated to make refrac-
tory castes.

The acetal resin samples were made according to the manu-
facturer’s instructions (Thermoflex Acetal Resin Densply UK). 
The clasp’s wax pattern was flasked with Class IV type plaster in 
a special aluminum flask (Thermopress flask, bredent GmbH, Ger-
many) (Marble Stone, Pressing Dental San Marino, and Italy). The 
mold was injected with heated softened acetal resin, which was 
then cured at 215C0 for 25 minutes with a 4 bar injection pressure. 
After drying, the samples were deflasked, polished with thermal 
resin finishing burs (Abraso-Star K 50, Bredent GmbH, Germany) 
and pumice at low speed, and then buffed with a swans down mop 
for a fine shine.

The porcelain fused to metal made by wax pattern tegingue, and 
full zirconia crown made by CADCAM machine.

Testing conditions 
A Universal testing machine (Instron® 3345, InstronCo. Ltd, Nor-

wood, MA) was used to test each clasp and its model. This equip-
ment was used to measure the retention of each clasp at pre-test 
(Baseline) by withdrawing force at a rate of 5 mm/min.

ROBOTA chewing simulator integrated with thermo-cyclic pro-
tocol driven on servo-motor (Model ACH-09075DC-T, AD-TECH 
TECHNOLOGY CO., LTD., GERMANY) was utilized to perform the fa-
tigue test by removal and insertion cycling, as illustrated in figure 
(2). The machine simulates the placement and removal of a PRDP 
by allowing the clasp to be placed to its specified terminal position 
and then removed from the abutment crown. The chewing simula-
tor was used to test the models with crowns. Each clasp specimen 
was then placed on the appropriate abutment crown and secured 
to the machine’s upper section with a vertical rod. The tempera-
ture of the test was kept at ambient temperature (25 2 C).and 
wet condition. To replicate the fatigue resistance test, clasps were 
removed and inserted for 360, 730, 1080, 1440, 2116, and 2880 
cycles (equivalent to 3,6,9, 12, 18, and 24 months of simulated 
clinical use of an RPD) [12]. At 360, 730, 1080, 1440, 2116, and 
2880 cycles, the clasp’s retention force was tested using a Universal 
testing machine running at 5 mm/min and recorded by computer 
software (Bluehill, Instron instruments).

Statistical analyses
The two group were subjected to analysis using one –way ANO-

VA and Mann-Whitney testes.

Discussion
Dental ceramics are appreciated as highly esthetic restorative 

materials with optimal esthetic properties that better simulate the 
appearance of the natural dentition. Translucence, fluorescence, 
chemical stability, biocompatibility, high compressive strength, and 
a coefficient of thermal expansion akin to tooth structure are all de-
sirable characteristics [6]. One of the most critical elements deter-
mining the clinical success of removable partial dentures (RPDs) is 
adequate retention.

 Many research have looked into how clasp design affects reten-
tion force [7,10]. Clasp components are inserted into undercuts on 
abutment teeth to keep RPDs in place. When a natural undercut 
cannot be seen with a surveyor, it can be intentionally made using 
crowns, a class V repair, enamel recontouring (dimpling or chang-
ing the height of the contour), or composite resin recontouring.

The conservative partial-coverage porcelain laminate offers an 
undercut for RPDs that is both aesthetically beautiful and minimal-
ly intrusive [11-14]. Some authors [15]. used a cast gold crown to fit 
the RPD clasp, while others [16] fabricated a ceramic-metal crown 
to fit the RPD direct retainer.
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Full contour zirconiaPMF
MaxMinSdMeanMaxMinSDMEANACETAL 

RESIN
7.451.471.304.177.301.441.354.15ACETAL 

RESIN

Table: Retention force results.

Acetal resin is formed by the polymerization of formaldehyde 
and is a thermoplastic technopolymer with a monomer-free crys-
talline structure. Which of the following has a high proportional 
limit and little viscous flow (allowing it to behave elastically over 
a large enough range to be employed as a clasp construction mate-
rial)? [17]. Acetal resin also has a lower modulus of elasticity (2.9 
to 3.5 kN/mm2) than Cobalt-Chromium alloys (Elastic modulus: 
22.43 kN/mm2), permitting it to be used in bigger retentive under-
cuts [18]. This may be advantageous in clinical situations in which 
aesthetics and/or periodontal health are priorities [19].

In comparison to traditional Cr-Co alloys, thermoplastic resins 
have a lower modulus of elasticity, allowing for more flexibility 
[20]. The gradual deterioration of mechanical properties over re-
peated loads is a significant factor to consider when selecting ma-
terials. Although, clasp fatigue is based on recurrent deflection by 
repeatedly inserting and removing the prostheses [21].

Conclusions
Within the limitations of this in vitro study, the following conclu-

sions can be drawn:
•	 Both types of ceramic system have retentive forces with acetal 

resin clasp.
•	 The amount of retention was unaffected by either form of ce-

ramic.
•	 Need more study TO detect effect of actal resin clasp on sur-

face of zirconia by time?

100

Influence of Two Ceramic Systems on Acetal Resin Clasp Retention

Citation: Abdulsalam EE Ibrahim., et al. “Influence of Two Ceramic Systems on Acetal Resin Clasp Retention". Acta Scientific Dental Sciences 6.5 (2022): 
98-101.

Bibliography
1. Stapper CF., et al. “Marginal adaptation of three unit fixed par-

tial denture constructed from pressed ceramic systems”. Brit-
ish Dental Journal 196 (2004): 766-770.

2. Christensen G. “Longevity versus esthetics”. Journal of the 
American Dental Association 1014 (2007): 1013-1015.

3. Hondrum SO. “A review of the strength properties of dental 
ceramics”. Journal of Prosthetic Dentistry 67 (1992): 859-862.

4. Sundh A and Sjogren G. “Fracture resistance of all-ceramic zir-
conia bridges with differing phase stabilizers and quality of 
sintering”. Dental Material 22 (2006): 778-784.

5. Quinn JB., et al. “Fractographic analysis and material proper-
ties of a dental zirconia”. Poster presented at: IADR/AADR/
CADR 83rd General Session (2005).

6. Jones DW. “Development of dental ceramics. A historical per-
spective”. Dental Clinics of North America 29 (1985): 621-644.

7. Firtell DN. “Effect of clasp design upon retention of removable 
partial dentures”. Journal of Prosthetic Dentistry 20 (1968): 
43-52.

8. Bates JF. “Retention of cobalt-chromium partial dentures”. 
Dental Practice 14 (1963): 168-171.

9. La Vere AM. “Clasp retention: the effects of five variables”. Jour-
nal of Prosthodontics 2 (1993): 126-131.

10. Soo S and Leung T. “Hidden clasps versus C clasps and I bars: 
a comparison of retention”. Journal of Prosthetic Dentistry 75 
(1996): 622-625. 

11. Dixon DL., et al. “Use of a partial-coverage porcelain laminate 
to enhance clasp retention”. Journal of Prosthetic Dentistry 63 
(1990): 55-58. 

12. Dixon DL., et al. “Wear of I-bar clasps and porcelain laminate 
restorations”. The International Journal of Prosthodontics 5 
(1992): 28-33.

13. Elledge DA., et al. “A provisional restoration technique for 
Laminate veneer preparations”. Journal of Prosthetic Dentistry 
62 (1989): 139-142.

14. Tietge JD., et al. “The effect of polishing porcelain laminates on 
induced I-Bar wear”. The International Journal of Prosthodon-
tics 5 (1992): 523-526.

https://pubmed.ncbi.nlm.nih.gov/15220983/
https://pubmed.ncbi.nlm.nih.gov/15220983/
https://pubmed.ncbi.nlm.nih.gov/15220983/
https://jada.ada.org/article/S0002-8177(14)62429-6/fulltext
https://jada.ada.org/article/S0002-8177(14)62429-6/fulltext
https://pubmed.ncbi.nlm.nih.gov/1403879/
https://pubmed.ncbi.nlm.nih.gov/1403879/
https://pubmed.ncbi.nlm.nih.gov/16414111/
https://pubmed.ncbi.nlm.nih.gov/16414111/
https://pubmed.ncbi.nlm.nih.gov/16414111/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3086638/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3086638/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3086638/
https://pubmed.ncbi.nlm.nih.gov/3908157/
https://pubmed.ncbi.nlm.nih.gov/3908157/
https://www.sciencedirect.com/science/article/abs/pii/0022391368902114
https://www.sciencedirect.com/science/article/abs/pii/0022391368902114
https://www.sciencedirect.com/science/article/abs/pii/0022391368902114
https://pubmed.ncbi.nlm.nih.gov/8242166/
https://pubmed.ncbi.nlm.nih.gov/8242166/
https://pubmed.ncbi.nlm.nih.gov/8725837/
https://pubmed.ncbi.nlm.nih.gov/8725837/
https://pubmed.ncbi.nlm.nih.gov/8725837/
https://pubmed.ncbi.nlm.nih.gov/2404108/
https://pubmed.ncbi.nlm.nih.gov/2404108/
https://pubmed.ncbi.nlm.nih.gov/2404108/
https://pubmed.ncbi.nlm.nih.gov/1520440/
https://pubmed.ncbi.nlm.nih.gov/1520440/
https://pubmed.ncbi.nlm.nih.gov/1520440/
https://pubmed.ncbi.nlm.nih.gov/2668507/
https://pubmed.ncbi.nlm.nih.gov/2668507/
https://pubmed.ncbi.nlm.nih.gov/2668507/
https://pubmed.ncbi.nlm.nih.gov/1307011/
https://pubmed.ncbi.nlm.nih.gov/1307011/
https://pubmed.ncbi.nlm.nih.gov/1307011/


101

Influence of Two Ceramic Systems on Acetal Resin Clasp Retention

Citation: Abdulsalam EE Ibrahim., et al. “Influence of Two Ceramic Systems on Acetal Resin Clasp Retention". Acta Scientific Dental Sciences 6.5 (2022): 
98-101.

15. Teppo KW and Smith FW. “A technique for restoring abutments 
for removable partial dentures”. Journal of Prosthetic Dentistry 
(1978): 401-421. 

16. Lubovich RP and Peterson T. “The fabrication of a ceramic-
metal crown to fit an existing removable partial denture clasp”. 
Journal of Prosthetic Dentistry 37 (1977): 610-614.

17. Riagordski AJ. “Contemporary materials and technologies for 
all ceramic fixed partial dentures: A review of literature”. Jour-
nal of Prosthetic Dentistry 92 (2004): 557-562.

18. Fitton JS., et al. “The physical properties of a polyacetal den-
ture resin”. Clinical Materials 17 (1995): 125-129.

19. Kirsch A and Ackerman KL. “The IMZ osseointegrated implant 
system”. Dental Clinics of North America 33 (1989): 733-791.

20. Rodrigues RC., et al. “Comparative study of circumferential 
clasp retention force for titanium and cobalt- chromium re-
movable partial dentures”. Journal of Prosthetic Dentistry 88 
(2002): 290-296.

21. Kawara M., et al. “Scratch test of thermoplastic denture base 
resins for non-metal clasp dentures”. Journal of Prosthodontics 
Research 58 (2014): 35-40.

https://www.sciencedirect.com/science/article/abs/pii/0022391378901191
https://www.sciencedirect.com/science/article/abs/pii/0022391378901191
https://www.sciencedirect.com/science/article/abs/pii/0022391378901191
https://pubmed.ncbi.nlm.nih.gov/325198/
https://pubmed.ncbi.nlm.nih.gov/325198/
https://pubmed.ncbi.nlm.nih.gov/325198/
https://pubmed.ncbi.nlm.nih.gov/15583562/
https://pubmed.ncbi.nlm.nih.gov/15583562/
https://pubmed.ncbi.nlm.nih.gov/15583562/
https://pubmed.ncbi.nlm.nih.gov/10150599/
https://pubmed.ncbi.nlm.nih.gov/10150599/
https://pubmed.ncbi.nlm.nih.gov/2680660/
https://pubmed.ncbi.nlm.nih.gov/2680660/
https://pubmed.ncbi.nlm.nih.gov/12426499/
https://pubmed.ncbi.nlm.nih.gov/12426499/
https://pubmed.ncbi.nlm.nih.gov/12426499/
https://pubmed.ncbi.nlm.nih.gov/12426499/
https://pubmed.ncbi.nlm.nih.gov/24332086/
https://pubmed.ncbi.nlm.nih.gov/24332086/
https://pubmed.ncbi.nlm.nih.gov/24332086/

	_GoBack

