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Abstract.  Alginate impression materials can be a source of infection transmission in dental practice, and disinfection methods may impact their dimensional stability. Garlic, known for its antimicrobial properties, offers potential as an alternative disinfectant. This study aims to evaluate the effect of using ethanol extract of garlic bulbs as a solvent for alginate impression materials on dimensional changes, and to assess whether increasing concentrations of the extract influence those changes. A true experimental laboratory design with a post-test only control group was used in this research. The material used in this research used ethanol extract of garlic bulbs as a solvent for the alginate impression material, then printing was carried out using a tube mold measuring 32 mm in diameter x 22 mm in height, then incubation was carried out for 30 minutes at a temperature of 25°C and humidity of 96%. Measure the diameter and height of the mold using a caliper and calculate the average change in dimensions and the average percentage change in dimensions. The results of this study show that there is no effect of ethanol extract of garlic bulbs as a solvent on changes in the dimensions of the alginate impression material in accordance with the results of the one-way ANOVA analysis, which shows a significance value of p>0.05 and all groups meet ADA standard No. 18 by 3%. The conclusion drawn from the research is that the alginate impression material using the ethanol extract solvent of garlic bulbs does not experience dimensional changes
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introduction
Alginate impression materials have several disadvantages, including tearing requiring immediate filling with plaster stone, being single-use only, having porous surfaces, and imbibition, or water absorption, which makes them more susceptible to expansion and syneresis, or shrinkage, when left exposed to air for extended periods. These imbibition and syneresis properties can cause dimensional changes and inaccuracies in impressions.1
Dimensional changes are usually caused by various factors, including pH2, the cross-linking density of the alginate's chemical components3, the storage room temperature4, the ability to recover elasticity, and the storage time.5 According to the American Dental Association No. 18, the limit for dimensional change in alginate impression materials is 3%. If the impression experiences dimensional changes exceeding this limit, the impression is considered inaccurate.6
Several studies have suggested that the use of alginate impression materials poses a risk of infectious agents in dentistry, three times higher than other dental treatments. This is because alginate impressions contain various infectious agents from the patient's body, such as saliva, pus, debris, and blood.7 Disinfection is a procedure to prevent cross-infection in alginate impressions. There are two methods for disinfecting alginate impressions: spraying and immersion.8 Spraying and immersion disinfection procedures have various drawbacks, including causing dimensional changes in the form of expansion or swelling of the alginate impression and being less effective in killing microorganisms.9
Various studies have reported that the use of disinfectant solutions as solvents for alginate impressions is known to be effective in preventing cross-infection without statistically changing its dimensional stability.10 Commonly used disinfectant chemicals for disinfecting alginate impressions are sodium hypochlorite, glutaraldehyde, iodophor, and phenol, but these chemicals have various drawbacks.11 Currently, many herbal ingredients are starting to be used as disinfectants. One plant that has antimicrobial and antibacterial activity and can be used as an alternative disinfectant is garlic (Allium sativum L.).12 The active ingredients in garlic (Allium sativum L.) include allicin, flavonoids, ajoene, tannin, essential oils, and various other organosulfur compounds.13 Various studies have explained that garlic ethanol extract has long been known to have antibacterial activity against various pathogenic bacteria in the human body.14,15 
MATERIALS AND METHODS
This study employed a true experimental laboratory method with a Post-Only Control Group Design. Twenty-five samples of regular-set alginate impression material were cast using a 32 mm x 22 mm tube mold. The control group used distilled water as the solvent, while the treatment group used garlic bulb ethanol extract at concentrations of 5%, 10%, 20%, and 40% diluted with distilled water.
All samples were incubated for 30 minutes at 25°C and 96% humidity. Their diameter and height were then measured using vernier calipers. The measurement data were then entered into the tube volume formula, then subtracted from the volume of the tube mold used to obtain the average dimensional change. The calculated data, expressed as a percentage, is then compared with the ADA No. 18 statute, which states 3%. This data is used to evaluate whether the results are in line with the specified standards.
RESULTS AND DISCUSSION 
The measurement results were obtained by measuring the diameter and height of the samples. The sample measurements were then entered into the cylinder volume formula and subtracted from the volume of the alginate impression used. The average dimensional change and standard deviation are presented in Table 1.

TABLE 1. Mean and standard deviation of dimensional changes (mm3)
	
	 
	Dimensional Change

	Treatment Group
	N
	

	 
	 
	( X ± SD)

	Control
	5
	160.49 ± 7.068

	Garlic extract 5%
	5
	165.30 ± 11.927

	Garlic extract 10%
	5
	167.70 ± 7.632

	Garlic extract 20%
	5
	170.09 ± 8.730

	Garlic extract 40%
	5
	172.33 ± 8.937


 
The data were then tested for normality using the Shapiro-Wilk test and for homogeneity using Levene's test. All groups yielded significance values greater than 0.05, indicating that all data were normally distributed and homogeneous, or had equal variance.
The results of the normality and homogeneity tests met the requirements for a parametric One-Way ANOVA. Based on the results of the One-Way ANOVA test, the significance value was 0.310 (p>0.05), indicating that there was no significant effect or significant dimensional change between the control and treatment groups. The non-significant difference between the control and treatment groups indicates that the ethanol extract of garlic bulbs (Allium sativum L.) at concentrations of 5%, 10%, 20%, and 40% as a solvent for alginate impression materials had no effect on dimensional change.
[image: ]The calculated percentage data were then compared with ADA No. 18, which states 3%. This data was used to evaluate whether the results met or did not meet the specified standard.16 The results of the calculation of the average percentage change in dimensions of alginate impression materials are presented in Figure 1.
FIGURE 1. Graph of the average percentage change in dimensions of alginate impression material with ethanol extract of garlic bulbs (Allium sativum L.) in various concentrations.
Figure 1 shows that the average percentage change in the dimensions of the alginate impression material in each group increased. The results of this study indicate that all concentrations of garlic (Allium sativum L.) ethanol extract as a solvent for alginate impression material on dimensional changes showed less than the specified ADA standard of 3% and did not significantly affect the control group and treatment groups. This is consistent with research on changes in the dimensional stability of alginate impressions between spraying and immersion disinfection techniques, showing no significant differences.17
The replacement of the alginate impression solvent with the disinfectant ethanol extract of garlic (Allium sativum L.) bulbs containing allicin (C6H10S20), ajoene, essential oils, and flavonoids will disrupt the cross-linking of dissolved alginate with calcium sulfate, which will react to form insoluble calcium alginate during the gelation process and undergo an imbibition process that causes expansion or swelling of the alginate impression.18 The damage to the alginate cross-links during the gelation process will result inthe alginate having a less dense surface structure. The chemical reaction of dissolving the ethanol extract of garlic bulbs as a solvent for alginate impression materials is explained in the following reaction: Na Alginate (s) + CaSO4 + C6H10S20 + H2O → CaH10S20 (gel) + Na2SO4 + H2O


[image: ]
FIGURE 2. Scanning Electron Microscopy (SEM) of control alginate impressions
[image: ]
FIGURE 3. Scanning Electron Microscopy (SEM) of alginate impressions treated with concentration 4
Figures 2 and 3 show the difference between the control and treated alginate impressions using ethanol extracted from garlic bulbs (Allium sativum L.) at a concentration of 40%. The Scanning Electron Microscopy (SEM) results show that alginate impressions treated with a 40% ethanol extract of garlic bulbs have a less dense surface structure compared to the control alginate impressions. This conclusion is consistent with the previously discussed theory that adding ethanol extract of garlic bulbs (Allium sativum L.) as a solvent in alginate impression materials can disrupt cross-linking, affecting the surface structure of the alginate impression material and causing imbibition, which results in expansion or swelling of the alginate impression. 19
conclusion
Based on the research results above, it can be concluded that the use of ethanol extract of garlic bulbs (Allium sativum L.) as a solvent for alginate impression materials did not statistically affect dimensional changes, and increasing the concentration of ethanol extract of garlic bulbs (Allium sativum L.) did not affect dimensional changes.
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