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Abstract 
 Objective To study the effects of ultraviolet 

C (UVC) radiation at various exposure times on 

tensile bond strength between heat- and 

chemical-cured acrylic resin. Materials and 

methods Fifty dumbbell-shaped, heat-cured 

acrylic resin specimens were prepared according 

to the ASTM standard No. D683 and randomly 

divided into five groups (10 per group). Each 

specimen was cut into two symmetrical parts. 

The cross-sectional area of each specimen was 

irradiated with UVC for a period specified for 
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± ± MPa

(p<0.05)

each group (0, 1, 5, 15 and 60 min) then 

chemical-cured acrylic resin was added to restore 

the dumbbell shape. A universal testing machine 

was used for the tensile bond strength testing 

(TBS). The data were analyzed by one way 

ANOVA and multiple comparison test at the 95% 

confidence interval. Results The tensile bond 

strength value at the boundaries between the 

heat- and the chemical-cured acrylic resin of the 

1-and 5-min UVC irradiation groups (18.77±3.62 

and 18.41±3.79MPa) were significantly higher 

than those of the other groups (p<0.05). 

Conclusions The heat-cured acrylic surface 

modification with UVC irradiation in the range 

of 1-5 minutes can significantly increase the 

tensile bond strength between the heat- and 

chemical-cured acrylic resin. 
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(Vertex™ Rapid Simpli-

fied®,Vertex-dental B.V)

(MoPao 160E, 

Laizhouhuayin Testing instrument Co,Ltd, China)

ASTM  NO. D683

(IsoMet® 1000, Buehler, Illinois USA)

(MoPao 160E, 

Laizhouhuayin Testing instrument Co,Ltd, China) 

(TOA water proof, 

TOA industry Co.Ltd, Bangkok Thailand)

(Ultrasonic cleaner 5210, Bran-

sonic, Germany)

Table 1 Trade name, manufacturer and chemical compositions of testing materials. 

Product name/Manufacturer Material Composition 

Vertex TM Rapid Simplified® 

(Vertex-dental B, Netherlands) 

Heat cured acrylic resin Powder: Polymethyl 

methacrylate, Benzoyl peroxide, 

pigments 

Liquid:  Methylmethacrylate, 

ethyleneglycoldimethacrylate, 

N,N-dimethyl-4-toluidine, 

Tinuvin P 

  

UnifastTrad® 

(GC corporation, Tokyo, Japan) 

Chemical cured acrylic resin Powder: methylmethacrylate, 

ethyl methacrylate copolymer 

Liquid: methyl methacrylate, 

ethylenglycoldimethacrylate, 

tertiary amine 

(G10T8 10 watt UV 

Germicidal bulb, Light spectrum Enterprises, 

Philadephia USA)

(UnifastTrad®, GC corporation)

(sprinkle on technics)

(Meiji 

ML 9300, Meiji Techno Co,Ltd, Japan)
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Figure 1 Preparation of the heat cured acrylic resin dumbbell shaped specimen according to ASTM D683 

for tensile bond strength testing. 

 a: Thedumbbell metal plate  

 b: Flasking 

 c: The dumbbell shape heat cured acrylic resin 

 d: The half of heat cured dumbbell shaped acrylic resin 

 e: Surface modification by UVC irradiation 

 f: Silicone mold 

 g: The adding of the chemical cured acrylic resin to the half dumbbell shape heat cured acrylic 

resin 

(a) (b) (c) 

(f) (e) (d) 

(g) 
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(Universal testing machine 8872, Fareham 

UK.) (load cell)

(cross head speed)

(SPSS for Window 

version 17, SPSS Inc., Chicago, Illinois, USA)

(one-

way ANOVA)

(Sheffe multiple comparison)

± ± MPa

(p<0.05)

(adhesive failure)

(cohesive failure)

(p>0.05)

Loyaga-Rendon

Loyaga-

Rendon

(network)

(terminal group)

Efimenko

Hillborg Fourier 
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Table 2 Mean tensile bond strength (MPa) with standard deviation and the percentage of fracture pattern. 

group irradiation time 

(minute) 

Mean TBS ± SD  

(MPa) 

Significance 

(α = 0.05) 

Failure type and 

percentage 

control 0 13.91±3.05 a AF : 100 

1 1 18.77±3.62 b AF : 80  CF 20 

2 5 18.41±3.79 b AF : 100 

3 15 13.78±1.96 a AF : 100 

4 60 14.10±1.75 a AF : 100 

(p>0.05)

No significant difference (p>0.05) within groups denoted by the same letter. 

CF (cohesive failure) 

AF (adhesive failure) 

Table 3 types of failure after testing. 
UV irradiation time/group 

Control (n=10) 1 min (group1/n=10) 5 min (group 2/ n=10) 15 min (group 3/ n=10) 60 min (group 4/ n=10) 

AF CA CB AF CA CB AF CA CB AF CA CB AF CA CB 

10 0 0 8 0 2 10 0 0 10 0 0 10 0 0 

AF: (adhesive failure) 

MF: (mixed failure) 

CF: (cohesive failure) 

transofrom infrared spectroscopy (FTIR)

(degradation of polymer backborn)

MacManus

X-ray photoelectron spectroscopy (XPS)

Logaya-Rendon 

(SEM) FT-IR

FT-IR

XPS

FT-IR XPS 

Logaya-Rendon

Rogaya- 

Rendon



CM Dent J Vol. 33 No. 2 July-December 2012

Rogaya-Rendon

Rogaya-Rendon

Rogaya-Rendon

Eve Mohr Caykara

Güven

(p>0.05) 
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