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Abstract : 

Aim: Dental impression materials may be infected when touched with 

patient plaque, saliva, and blood and immediately contaminated with 

potentially harmful germs. The spread of infection can be prevented 

through disinfection of the impression materials. The disinfection solution 

may change the impression materials' properties, The study goal was to 

investigate the effects of two disinfectants(2% glutaraldehydes (G.A.) and 

hypochlorous acid(HOCl) 200ppm,400ppm for ten minutes) on the 

wettability and surface roughness of the zinc oxide-eugenol (ZOE) 

impression material. 

Materials and Methods: Eighty zinc oxide- eugenol impression material 

specimens were randomly classified into four groups for each test ten 

specimens ,A custom-produced mold, a circular in shape 2mm thickness 

and 20 mm in diameter made. A profilometer device was used for the 

surface roughness (Ra) measurement, and a goniometer device was used 

for the contact angles measurement to determine Wettability, The 

Statistical analysis was done using IBM's Statistical Package for the Social 

Sciences.The One Way Analysis of Variance (ANOVA) test was used to 

data analysis. 

Results: The results of this study revealed that HOCl and 

2%glutaraldehyde demonstrate no effect on the wettability and surface 

roughness of zinc oxide-eugenol impression paste compared to the control 

group (P>0.05). 

Conclusion: Considering the limitation of this investigation, the 

hypochlorous acid (200ppm 400ppm) is recommended for use as an 

efficient disinfection without a negative impact on the surface roughness 

and wettability of the ZOE impression paste 

Keywords: Hypochlorous acid ;Immersion Disinfection; Surface 

roughness; Wettability; ZINC OXIDE-EUGENOL 
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Introduction:  

The dental impressions are used for an accurate register of the patient's tooth form and its 

relation with other oral structures,1When the impressions touch the patient's saliva, blood and plaque, 

they are immediately contaminated with potentially harmful germs. Which could result in cross-

contamination between laboratory personnel, dentists, and dental assistants as infectious illnesses 

spread among them,Many viruses, fungi, and bacteria found in the prosthodontic environment have 

been connected to fatal and debilitating diseases. Therefore, it is imperative to take all possible 

precautions to prevent the cross-contamination of these microbes and the potential transmission of 

diseases in the prosthodontic setting.2In a healthy patient, there is a low danger of contamination from 

other patients, but in a patient with a debilitating illness or weakened immune system, the risk of 

cross-contamination is considerable and poses a significant hazard if a suitable caution is not 

followed.3 Consequently, a technique that prevents cross-infection without altering the Ra and 

Wettability of the impressions is required.4 Numerous studies have focused on removing bacteria 

with various disinfection solutions without altering the Ra and Wettability of the impressions.5,6 

Disinfection methods such as spraying and immersion of impression were usually used. 7,8The 

American Dental Association (ADA) recommended to use the immersion technique due to its permit 

the disinfection solution come into contact with all surfaces of impression. 9 The risk of cross-

infection may be reduced by immersion disinfection technique. However, a harmful effect on the 

dental impression and the resulting dental cast have been frequently documented .10-11 

Nevertheless, the immersion method may modify the dimension of impressions, lowering the 

standard of prosthetic outcomes attained in dental practice.12-13-14There are different concepts of 

whether the disinfecting methods worse impression or altered it.15The Advisory British Dental 

Association Service recommended frequently cleaning the impression by water from the tap 

throughout daily dental practice. Nevertheless, this method may eliminate several bacteria adhering to 

the dental impression surface, but a significant amount remains. While some countries have 

halogenated compounds in their tap water, during routine dental procedures, the Advisory British 

Dental Association Service recommends using tap water for washing impression materials.16 More 

than 90% of bacteria remain on the surface of the impression removed in this way.17 

The most common disinfectants used are glutaraldehydes, chlorhexidine, Sodium hypochlorite 

and hydrogen peroxide.18 since no disinfection can be used for all impression materials, choosing a 

disinfectant that has a potent antibacterial capabilities without compromising dimensional stability or 

the impression’s surface quality is essential .19 A disinfectant must meet two requirements: killing the 

bacteria without altering the size of the impression materials or the cast made from it. It is crucial if 

you want a completed appliance that fits properly and functions as intended.20 

Zinc oxide-eugenol was extensively used in dentistry and became available since the 1930s; 21-22 

it is a rigid and irreversible impression material, widely used for complete denture final impression 

made due to special features of the ability to record fine minute tissue details, distribute pressure 

equally and accuracy, cost-effectiveness and ease of manipulation.23-24-25 

The ZOE is hydrophobic; the disinfection procedure should be done without affecting the 

characteristics of the impression, like the wettability and surface roughness, to ensure the success of 
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the cast made from the impression.25 Hummodi,2019 evaluated the result of disinfection of ZOE 

through immersion methods in Lemon Juice and Apple Vinegar on surface roughness for 10 and 15 

minutes; the result showed an adverse impact on the ZOE surface roughness.26 

Gluteraldehydes are recommended for disinfection of the ZOE impression paste.25 it serves as a 

positive control in this investigation. Gluteraldehydes have adverse effects on the respiratory system, 

such as difficulty breathing, bronchitis, wheezing, coughing, asthma, skin rash, discolouration, 

allergic reactions, and dermatitis. All workplace safety measurements must utilize local ventilation 

and change the air every hour (greater than 15 cycles each hour).27 Shetty et al. examined how the 

Wettability of the polyether impression material changed when it was immersion for 10 and 30 

minutes in 2% G.A., 5.25% phenol, 0.05% iodophor, and 5% sodium hypochlorite, respectively. Only 

the iodophor showed The contact angle did not significantly change.28 

One of the most effective natural and nontoxic chemicals is Hypochlorous acid 29.The Prevention 

and Control of Diseases and The U.S. Environmental Protection Agency, because of extensive usage 

of HOCL, consider it a very high-level disinfectant. Several viruses and bacteria have uncomplicated 

chemical compositions that can death rapidly and essentially.8-30 

This investigation aimed to evaluate the effect of different concentrations of HOCl 

(200,400)disinfectant by the immersion method for ten minutes on the ZOE impression paste's 

wettability and surface roughness. 

The null hypothesis states the immersion ZOE impression paste in HOCl solution has no adverse 

effect on wettability and surface roughness, while alternative hypothesis States the immersion of ZOE 

impression paste in HOCl solution will adversely affect its surface roughness and Wettability. 

Methods:  

        Eighty specimens of zinc oxide-eugenol paste(WHITE, Prime Dental Manufacturing Ltd, 

Gemba House, Stephenson Drive Gloucester, GL2 2HAUK) were split blindly into four test groups; 

each test group had ten specimens,40 specimens for surface roughness test and 40 specimens for 

wettability test. 

There were four test groups as follows: 

•Control group (C): no treatment. 

•Experimental group (GA 2%): the ZOE impression paste specimens were disinfected by immersing 

for 10 minutes in 2% Glutaraldehydes, which is considered a positive control. 

•Experimental group (HOCl 200ppm): the ZOE impression paste specimens immersion in 200 ppm 

HOCl for 10 minutes. 

•Experimental group (HOCl 400ppm): the ZOE impression paste specimens  immersion in 400 ppm 

HOCl for 10 minutes. 

Specimen preparation of ZOE impression paste: 

A custom-produced mold, circular in shape, 2mm in thickness and 20 mm in diameter, were 

produced.31 Following the guidelines of the manufacturer's instruction, the zinc oxide-eugenol 

specimens(WHITE, Prime Dental Manufacturing Ltd, Gemba House, Stephenson Drive Gloucester, 

GL2 2HAUK )  were made. Two glass slabs, one above and one below the mold were used; this 

produced a uniform dimension of the specimens and extracted them without causing any distortion. 
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Manual pressure was applied to make a flat surface for 30 seconds; after setting the ZOE specimens, 

the specimens were removed from the water bath maintained about 35 °C  to resemble the warmth of 

the oral cavity . The tweezer handled the impression specimens and kept them in a container to 

prevent external contamination during the experiment.12 

Disinfection procedure: 

Glutaraldehydes (G.A.) functioned as a positive control in the research as recommended for 

disinfection of the ZOE impression paste; it is considered a high-level disinfection.25 Many research 

indicates it's used to disinfect zinc oxide-eugenol paste for 10 minutes without affecting the quality of 

impression material.32 The ZOE specimens were immersed in a 2%GA group, ready to use and 

available in the market (Iraq- Baghdad -Al-Madaan) for 10 minutes. The HOCl (200 and 400 ppm) 

was made on-site according to the manufacturer's instructions(Top sanitize, china). The ZOE 

specimens in HOCl were immersed for 10 min, and the control group had no treatment. Each group's 

specimens used distilled water to wash them (Pioneer, Iraq) for fifteen seconds and after being 

properly dried, kept in closed containers.33 

Wettability : 

The Wettability of each specimen surface was evaluated with an Optical Tensiometer (FI-02130 

Espoo,  Finland). Each specimen's contact angle was calculated using mean of two values(12), as 

shown in (Figures 1 and 2). 

 
Figure 1. The contact angle goniometer 

 
Figure 2. Wettability measurement of zinc oxide-Eugenol specimens 
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Surface roughness:  

The surface roughness of the specimens was measured strictly within 0.001 μm in accuracy using 

a stylus type, and the digital roughness tester (Ra) was used  (Profilometer, JIMEC, China). The 

reading should show on the digital scale recorded in the surface roughness parameter when the stylus 

touches the initial point and moves over the sample surface. The roughness value was reported as the 

mean of the three values,19  as shown in Figure 3. 

 
Figure3. Surface roughness tester (profilometer). 

Statistical Analysis: 

Statistical analysis done using SPSS software  IBM's Statistical Package for the Social Sciences 

(IBM® SPSS® Statistics, Version 26.0. Armonk, NY), analyzed the data to compare means for the 

roughness and Wettability among the groups One Way Analysis of Variance (ANOVA) test was 

used, a probability P values greater than 0.05 were regarded as statistically insignificant. In contrast, a 

probability P values less than  0.05 were regarded as statistically significant. 

Results:  

 The average and standard deviation of wettability and the surface roughness findings are shown 

in (Table 1 and Table 2), the mean value for control group of surface roughness was 0.69 ,the higher 

mean was for HOCl 200ppm 0.77,the lower mean was for HOCl 400ppm 0.73,while in between for 

2%G.A. 

Table 1. descriptive statistics for Surface Roughness and Wettability. 

Variables Groups N Min Max Mean SD SE 

Surface 

Roughness 

Control 10 0.16 1.159 0.69 0.29 0.09 

HOCl 200ppm 10 0.48 1.27 0.77 0.23 0.07 

HOCl 400ppm 10 0.22 1.22 0.73 0.31 0.09 

2%G.A 10 0.38 1.11 0.74 0.26 0.08 

 

Wettability 

 

Control 10 91.25 101.90 98.2380 3.41239 1.07909 

HOCl 200ppm 10 90.62 104.80 97.5080 4.73025 1.49584 

HOCl 400ppm 10 93.42 108.50 99.6950 5.91857 1.87162 

2%G.A 10 91.59 106.30 97.5440 4.86518 1.53850 
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Table 2. ANOVA for Surface Roughness and Wettability. 

Variables 

 

Sum of 

Squares df Mean Square F Sig. 

Surface 

Roughness 

Between 

Groups 
.034 3 .011 .147 .931 

Within Groups 2.811 36 .078   

Total 2.845 39    

wettability Between 

Groups 

Within 

Groups 

Total 

31.371 

834.472 

865.844 

3 

36 

39 

10.457 

23.180 

. 451 .718 

 

    The mean value for control group of wettability was 98.2380, the higher mean was for HOCl 

400ppm 99.6950,the lower mean was for HOCl 200ppm 97.5080, while in between was for 97.5440. 

According to the ANOVA analysis shows an insignificant difference between all test groups 

compared to the control group, with P value >0.05. 

The result showed an insignificant influence on ZOE specimens' surface roughness and 

wettability after immersion in HOCl (200ppm,400ppm) for ten minutes; the null hypothesis was 

accepted, and the alternative hypothesis refused.   

Discussion:  

The potential for cross-infection and contamination through dental impressions has long been 

discussed.34 The immersion technique was used in this research because it is more efficient. This 

could be due to the disinfectant covering all of the impression’s surfaces and the longer time for 

exposure by immersion of the impression material to the disinfectant rather than through spraying 

HOCl in a watery solution, which could function as a strong oxidizer produced by breakdown into 

OCL- and H+ and gathering and denaturing proteins. Furthermore, HOCl produces chloramine, 

nitrogen with nitrogen-centered radicals that inactivate viruses and subsequently cause single- and 

double-stranded DNA breaks of microorganisms, washing impressions with water alone is ineffective 

in disinfection. Therefore, dentists must disinfect the impression before sending it to the laboratory . 

The current study used hypochlorous acid in two concentration 200ppm and 400ppm  as a new 

disinfection solution for the immersion of ZOE impression material. 

The topography and physiochemistry of a specific surface affect its Wettability and surface-free 

energy.35 The contact angle indicates how much a liquid has wetted the substrate. It is a crucial metric 

for determining a surface’s wettability  and free surface energy—the greater the contact angle, the 

lower the wettability value. 36 " A tangent to both the solid surface and the liquid drop forms the 

contact angle " .37 
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The research outcome agrees with Kadhim and Abass, 6who evaluated the wettability and surface 

roughness of polyether impression material altered followed being immersed in the chemical 

disinfectants (200 ppm HOCl for 15 minutes and 2% glutaraldehyde for 10 minutes), which was 

found the Wettability no statistical difference when compared with the control group (P>0.05). 

Also, the outcome of the research agrees with Mohammed and Abass ,38 study of how the surface 

roughness and Wettability of the addition silicon impression was modified followed by immersed in 

the disinfectants 200 ppm hypochlorous acid (HOCl) for 15 minutes and  5.25% sodium hypochlorite 

(NaOCl) for 10 minutes, which discovered that HOCl was efficient at disinfecting without changing 

addition silicon surface wettability. 

The result agree with Abdulaali and Abass12,study how the wettability change of the addition 

silicon impression after immersed in 16 mg/ml Propolis disinfectant for 10 min, which found 

insignificant effect on the Wettability property of additional silicone materials after disinfection. 

The result of the research disagrees with Shetty et al. ,28 this may be due to the use of different 

impression materials and the long disinfection period. 

surface roughness : 

Another significant issue is the roughness of the surface; the dental cast and impression material 

should both accurately mirror the features of the oral cavity. Ultimately, in the prosthesis. The surface 

roughness of casts made from rough impressions will be higher than that of the impression; thus, the 

roughness of the impression is not supposed to be changed through sterilizing or disinfecting 

procedures; the prosthesis's rougher surfaces have the potential to inflame the soft tissues that support 

it quickly. 39-40  

This outcome agrees with Kadhim and Abass  while disagreeing with Mohammed and Abass this 

may be due to using different impression materials or different test measurements, which found the 

Ra was significantly decreased in the Hocl group compared to the control group.6-38 

The result of the study disagrees with Hummodi, which may be due to the use of natural 

disinfection, which affects the roughness of the surface.26 

Also, the result disagree with result of Farooqui and Aras31,which found the surface roughness of 

two polyvinylsiloxane impression materials following chemical disinfection, may be due to used 

different impression and disinfection. 

Study limitations :Some of the limitations of this study the difficulty in mixing and handling of 

ZOE, small size of the specimens ,future study need to evaluate the effect of HOCl on the details 

reproduction and dimensional stability. 

Future research need to evaluate how HOCl acid effect on other properties of ZOE impression 

paste such as surface details ,dimensional stability and compatibility with gypsum product. 

Conclusion:  

Consider the limitations of this research, ZOE impression paste can be immersed in HOCl 

(200,400) for 10min for disinfect it, without effect on surface roughness and wettability. 
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