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Flexure Strength and Hardness Number of Conventional Denture Base Material 
after 2.4% Glutaraldehyde Disinfection

Abstract

This study reassesses the effect of glutaraldehyde disinfection on the flexure strength and hardness of commercial acrylic resin den-
ture base material. Thirty specimens from a commercial heat cured denture base material were prepared according to the ADA speci-
fication No. 12 for denture base resins. Specimens for each test were divided into two groups. The first group was stored in distilled 
water for 48 hours (control) and the other one was soaked in glutaraldehyde for ten hours. I concluded that immersion of Stellon 
QC-20 for ten hours in 2.4% glutaraldehyde did not significantly affect its flexure strength, while reducing its hardness. 
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Since early synthesized by Walter Bauer in 1936, acrylic resin became most commonly used denture base material than traditional 

metal base materials in clinical setting [1,2]. Although there have been dramatic developments in removable prosthodontics in recent 

years, the use of complete and removable partial acrylic resin dentures continues to be of significant value, particularly in the elderly 

population [3]. Acrylic resin prosthesis has been identified as a source of cross contamination between patient and dental personnel [4]. 

Because illness in elderly is complicated by physical changes of aging and by multiple medical problems, it is essential for dentists; dental 

laboratory technicians to proper sterilize and disinfect all prostheses and dental appliances in both dental office and laboratory before 

being intraoral inserted as a standard precaution. 

It is well known that chemical disinfectants are the recommended method to sterilize acrylic resin base materials. The commonly 

used chemical agents for disinfection of acrylic resin prostheses are chlorine compounds [5]. However, their sporicidal efficiency is more 

often presumed than proven. Furthermore, the sporicidal effect of 2% glutaraldehyde for ten hours is well documented [6,7].

An increased frequency of resin failure can be demonstrated by flexural strength testing, likewise, reduction in the hardness might 

adversely affect the function and the aesthetics of resin prostheses [8]. Although, several studies have attempted to determine whether 

disinfection of acrylic resin with common chemical methods can affect its flexure strength and hardness, no much effort have been de-

voted concerning the effect of 2.4% glutaraldehyde on the flexure strength and hardness of acrylic resin [9-18].

Considering these facts, the present study is undertaken to evaluate the effect of 2.4% glutaraldehyde sterilization on the flexure 

strength and the hardness of a commercially used heat cured polymethyl methacrylate.
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A total of sixty samples were divided into two groups. The first group (FS) was used to test flexure strength and the second one (H) 
was used to test hardness. Each group was subdivided into two subgroups. The first two subgroups (FS-1, H-1) were used as a control, 
soaked in distilled water for forty-eight hours at room temperature (RT) , while the other two subgroups (FS-2, H-2) were tested after 
soaking in glutaraldehyde (CIDEX, Johnson& Johnson, UK) for ten hours and distilled water for thirty-eight hours at RT (Table 1). 

In order to prepare standardized samples for flexure strength and hardness tests a specially designed copper mold was fabricated 
(Figure 1A). The special mold contained five rectangular beds, each with inner dimensions of, 65 mm length, 10 mm width, and 2.5 mm 
thickness, (Figure 1B) as was recommended by the ADA specification No. 12 for denture base polymers [19]. The copper mold was de-
signed to be placed in a specially designed copper flask used for curing the samples (Figure 1C). 

The studied heat-cured resin Stellon QC-20 (DENTSPLY limited, DENTSPLY, UK) was selected as representative of the conventional 
polymethyl methacrylate heat-polymerizing acrylic resins that are commonly used for denture resin fabrication. 

A universal testing machine (Instron 5500R, Instron, USA) was used to determine the transverse strength by a three point loading 
test (Figure 2A, 2B). A Vickers micro hardness tester (Vickers micro hardness tester, Shimadzu micro hardness, Tokyo, Japan) was used 
to measure the hardness of the prepared specimens under a load of 245.2 mN. The indenter was pressed into the samples by an accu-
rately controlled test force [20-21]. 

Methods

Material Control Group Experimental Group
Flexure Strength (FS) FS1 FS2
Hardness (H) H1 H2

Table 1: Test and Control Groups.

Figure 1: Hany M Khattab.
(A) The copper split mold 
(B) Diagram of specimen’s dimensions (65 mm length, 10 mm width, and 2.5 mm thickness) 
(C) The copper flask.

Measurements of Flexure Strength and Hardness

Data were analyzed by Student’s t-test and values of p equaling 0.05 or less considered to be significant.
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The results of the flexure strength testing are shown in Table 2. Group FS-1 presented mean shear bond strength value of 81.33 N/
mm2, whereas group FS-2 presented mean value of 80.9 N/mm2. Results showed no significant difference between the mean bending 
strength of both groups (p-value: 0.940). As can be seen in Table. 3, group H-1 promoted higher mean hardness number values of 19.04, 
compared with 17.39 in H-2 group. Differences were statistically different when specimens were immersed in glutaraldehyde (p-value: 
0.001).

This study was undertaken to evaluate the alteration in the flexure strength and hardness of a commercial heat-polymerized denture 
base acrylic resin material after soaking in glutaraldehyde. The results showed that the flexure strength of the tested heat cured resin 
denture base material was not significantly affected after being soaked in glutaraldehyde for 10 hours, while a significant difference 
between the hardness of both groups was inspected.

Our findings was in accordance with Polyozois., et al. [20,22], who observed, no change in the flexure strength of the resin after im-
mersion in 2% glutaraldehyde for one hour. The data presented in Table 3 showed, that there was a significant difference in the hardness 
of group H-1 and H-2. This was in agreement with Polyozois., et al. [20] who observed, that the immersion of an acrylic denture base in 

Results

Discussion

Figure 2:  (A) Universal testing Instron machine 
                   (B) Three point loading test.

Group FS1 Group FS2 n p - value
Mean SD Mean SD

81.33 14.52 80.9 16.23 15 0.940

Table 2: The effect of glutaraldehyde on the flexure strength of the tested resin.

Table 3: The effect of glutaraldehyde on the Vickers hardness number of the tested resin.

Group H1 Group H2 n p - value
Mean SD Mean SD

19.04 0.93 17.39 0.52 15 0.001**
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2% glutaraldehyde for even one hour resulted in a decrease in its micro hardness [20], however contradicted the work of Dr. Asad and 
his colleages [23]. A possible explanation for the decrease in hardness might be the disinfectant plasticizing effect. Upon immersion of 
the acrylic samples in glutaraldehyde, the latter was sorbed and slowly dissolved the surface leading to softening and possible change 
in the surface characteristics of the polymer. This assumption was supported by Nolte [24], who stated, that the low surface tension of 
glutaraldehyde permitted easy penetration of the solution into the exposed surface. The easy diffusion of the solution into the polymer 
progressively relaxed the polymer chains and subsequently lowered the hardness of the acrylic resin denture base material.

The results of this study showed that surface mechanical property like hardness is affected by the glutardehyde sterilization, but 
principle mechanical property like flexture strength was not affected after immersion of Stellon QC-20 for ten hours in 2.4% glutar-
aldehyde solution. Within the limits of this study, further efforts are required in the development of sterilization protocols for acrylic 
resin denture base materials in prosthodontics to advance long-term care for elderly patients. Yet, it is essential notifying the reported 
adverse health effects of glutaraldehyde, accordingly this method is not a familiar process that can be used by denture wearers, never-
theless are restricted to be used in dental clinics by recognized control methods to prevent or diminish exposure hazards. New methods 
for denture disinfections, for instance the use of reactive oxygen species (ROS) are recommended for further improvement of dentures 
disinfection strategies, however the sporicidal effect of this disinfectant together with its adverse effect on the mechanical properties of 
acrylic resin denture base material are still questionable [25-26].
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