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Abstract
Background and aims. This study is focused on the analysis of the properties of 
glassionomers following the choice of the type of material by the dentists. The study 
evaluated the properties of glassionomers used for restorations directly by comparing 
those prepared manually with those prepared mechanically, to find an “ideal” 
glassionomer and to counteract the disadvantages of the material.
Method. The study was conducted on the basis of a questionnaire and included 254 
dentists from Romania. It took place between April 6 - 24, 2020 and the questionnaire 
was administered online. The questions focused on: the type of glassionomer chosen 
by every dentist, the doctor’s opinion about the properties, type and clinical indications 
of the material.
Results. The results showed that in Romania, the dentists use the glassionomer for 
a permanent filling in adults because of the financial aspect, as they stated. In their 
opinion the best advantages are the fluoride release and adhesion to dental tissues and, 
on the other hand the biggest disadvantage is aesthetics.
Conclusions. Among the conclusions are the following: the glassionomer is frequently 
used in dental offices, especially the powder-liquid system, as a commercial product; 
no standard type of glassionomer was found.
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Background and aims
In the last few years the dental 

materials, techniques and technologies 
changed to the benefit of clinicians and 
patients [1]. Dental materials for direct 
restoration are defined as materials that 
can be inserted directly into a prepared 
tooth in a single session [2]. There is a 
wide variety of materials, but this article 
will concern the glassionomers.

Glasionomers have become 
materials often used in dental practice, 
due to their adhesion to unprepared dental 
surfaces, fluoride release properties, low 
infiltration, good chromatic stability and 
because they do not require absolute 
isolation from the salivary environment 
[3,4]. 

The concept of discovering and 
using “smart” materials has grown in 
recent times. The glassionomer is the 

only one that meets this quality. It is the 
only material that currently adheres to 
unprepared dental surfaces [5]. 

The main objective of the study 
was to compare the properties of different 
glassionomer materials, focusing on 
the presentation form of powder-liquid 
system or capsules more frequently used 
and took as a first criteria the clinical 
experience of dentists to allow the analysis 
of the doctor’s needs and the facilitation 
of dental work, doctor’s preference for 
a material, and also for determining a 
material that meets the needs of patients.

Methods
To evaluate the properties of 

different types of glassionomer, based 
on the practical experience of dentists, a 
questionnaire was developed using the 
application Google Form (https://docs.
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google.com/document/) which was distributed online to the 
groups of dentists through Facebook and Messenger social 
media applications.

The study was carried out on a group of 254 dentists 
of different specialties. The age ranges 24-30, 31-35, 36-40, 
41-50 and over 51 years of age were used as selection criteria. 
Both men and women were included. The study took place in 
the period 6 - 24 April 2020, during which the questionnaire 
was distributed on online platforms. Dentists from different 
regions of the country were targeted, regardless of the urban 
or rural environment in which they operate.

The questionnaire was anonymous and participation 
in the study was voluntary, comprising a number of 18 
questions.

The results of the questionnaire were collected and 
graphs were automatically generated using “Google Docs”, 
which led to a faster and better interpretation of the data 
obtained. The graphs were also processed and analyzed using 
“Google sheets” and the “Microsoft Excel 2010” package.

Results 
One of the questions addressed to the participants 

was “how do you prefer to use the glassionomer”. The 
options for answering the question were divided as 
follows: long-term filling for children / adolescents, long-
lasting filling in adults, base, temporary material and 
cementation. The options are correlated with the clinical 
indications for use of the glassionomer, but the most 
common uses were given as examples. The conclusion 
of the answers was analyzed using the graph in figure 1, 
which suggests that 68.5% prefer to use the glassionomer 
for cementation, 66.54% apply the material as a long-
lasting filling to children / adolescents, followed by 59.45% 
as basic material in cavities, temporary material 31.5% 
and as long-term filling in adults 14.17%. It follows that 
the glassionomer is mostly used for cementing prosthetic 
works, orthodontic rings, etc. As well as indications for 
use in the cavities of the temporary teeth of children and 
adolescents, the vast majority of dentists use glassionomer 
for this purpose, and it will be used for other indications by 
practitioners but in a lower percentage. At the same time, as 
a result of the properties and indications of the material, it 
is preferred by doctors for cementation purposes.

Figure 1. Indications for use of glasionomer.

The glassionomer has low resistance to abrasion 
and bending, and the indication is for temporary filling for 
adults. Subjects, on the other hand, were asked whether they 
applied it as a durable material in the cavities; a relatively 
insignificant percentage reported using it for this purpose.

Figure 2. Forms of presentation of the glassionomer and their use 
by dentists.

The vast majority of the doctors (71%) prefer the 
classic way of presentation, the powder-liquid system. The 
capsules are chosen by 26% and paste-paste by 3%.

Although both the encapsulated glassionomer and 
the paste-paste form have a number of advantages in terms 
of pre-dosing, handling and application, practitioners opted 
for the powder-liquid system.

In order to avoid errors that occur during the 
handling of the material, we wanted to know if the 
dentists observed the proportions recommended by the 
manufacturer, performed an empirical dosing, or resorted 
to pre-dosed capsules. 

Figure 3. Material preparation.

Figure 3 shows how the manipulation of 
glassionomer is made: 53% observed the indications of 
dosing of the producer. Dentists who use glassionomer 
capsules are represented by a percentage of 25% and 
empirical dosing is preferred by 22% of the subjects. 
The handling of the material depends on the practitioner, 
namely knowledge and skill, skill or care as appropriate, 
and clinical experience.  
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Figure 4. The advantages of the glassionomer from 
thepractitioners’ viewpoint.

The properties of the glassionomer include the 
release of fluoride, considered a major advantage by 35% 
of doctors. In the next place, 29% subjects appreciates the 
adhesion of the material to the dental tissues. Working time 
is seen as an advantage by 13% and the setting time by 11%. 
As it is well known, the aesthetic criterion is not met with 
success by glassionomer, therefore a reduced percentage 
(1%) of the respondents said that aesthetics would be an 
advantage. Another advantage not to be overlooked is the 
acceptable price which makes it an affordable material, 
comprising 9% of responses. The advantage of adhesion 
in the humid environment was seen as minor, only 2% 
specifying this fact.

Figure 5. Disadvantages of the glassionomer form the 
practitioners’ viewpoint.

Figure 5 comprises the results as follows: the most 
important disadvantage taken into account by 32.23% of 
dentists is improper aesthetics of the material. Solubility 
over time in the presence of saliva is considered a 
disadvantage by 27.81% of study participants, followed by 
the deficient finishing in a percentage of 14%, setting time 
by 9.94%, glassionomer preparation method by 8.66%, 
working time by 6.26% and low abrasion resistance 1.1%.

Figure 6. The choice of the glassionomer in terms of reporting 
clinical yield-price and fee collection.

The participants in the present study chose 
according to the ratio clinical yield-price and fee collected 
for the powder-liquid system (77.5%) compared to capsules 
(22.4%).

Figure 7. The choice of glassionomer according to the quality-
price ratio and the clinical yield.

Subjects responded that the clinical yield of the 
material weighed more in choosing a capsule or powder-
liquid system 83% of respondents, and the price,though 
an important decision factor in the use of a certain type of 
material, only influenced 16.9% of the dentists.

Discussion
Glass ionomers are used by a large number of 

practitioners due to the unique features of dental materials, 
namely the release of fluoride and physical and chemical 
adhesion to dental tissues [6]. In order to be able to choose 
the right materials for each clinical situation, practitioners 
need to know the properties, how they behave and the 
handling techniques of the material [7].

The properties and aesthetics make the glassionomer 
less commonly used for long-lasting permanent dentures. 
But studies show that it is a good dentinal substitute, by 
using it as a base in closed or open sandwich techniques.

Depending on the clinical indication, practitioners 
choose other materials as an alternative to the detriment of 
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the glassionomer, due to the properties that are adapted to 
each therapeutic situation [8].

Composites are preferred for cosmetic restorations, 
especially in the frontal area but also in the posterior 
area due to their superior mechanical properties [9]. A 
2016 study in New Zealand asked dentists about dental 
preferences and indications. Different clinical findings have 
shown that: the use of composite is preferred for extensive 
direct reconstitutions,  glassionomer is chosen over zinc 
phosphate cement for prosthetic cements, although in 
the United Kingdom physicians often use zinc phosphate 
cement in adhesives [10]. Zinc is one of the most commonly 
used cements with temporary indication because it also has 
the advantages of low cost, easy handling and application, 
anti-inflammatory, bacteriostatic and analgesic effect [11]. 
Zinc phosphate cement has a high compressive strength, 
low price, low tensile strength, no chemical contact with 
dental tissue, high solubility and all these disadvantages do 
not make it a favorite material among dentists. Compomers 
are a combination of composite and glassionomer materials, 
combining the properties, advantages and disadvantages of 
the two materials, but the balance is tilted in favor of the 
benefits of composites [12]. These arguments support the 
choice of compomers by the subjects included in the study.

Calcium hydroxide has superior antibacterial and 
neodentinogenesis properties preferable to glassionomer. 
Clinical indications lead to the use in endodontic treatments 
and in traumatic pathology of the pulp. Calcium hydroxide 
cannot be applied in large amounts in cavities due to poor 
mechanical properties [13]. Consequently it is not the most 
common material used in the dental office, therefore it is 
not the first choice for dentists when discussing restorative 
materials.

Giomers are also a mix between composites and 
glassionomers. In the case of giomers, studies say that the 
indication of choice is the application of cervical lesions. 
Handling is easier than composites, proper adhesion and 
fluoride release [14].

The presentation forms of the glassionomer 
material are in correlation with the indications for use. The 
syringes facilitate application in deep cavities, acting as a 
liner or base, avoiding touching the walls with material. 
The capsules offer the most favorable characteristics to 
the glassionomer material, but practitioners choose the 
powder-liquid system given that many of them have never 
or very rarely tried the encapsulated glassionomer.

Commercial glassionomer products are chosen 
according to the preferences of doctors, based on various 
criteria.

Other studies referring to different commercial 
products have shown that there are differences between the 
release of fluoride, so that the conventional glassionomer 
releases smaller quantities compared to the modified resin 
[15].

Glassionomer materials offer multiple advantages, 
the ones preferred by practitioners are the release of fluoride 

and adhesion to the dental tissues. In fact, both conditions 
were met by a new material on the dental market and the 
glassionomers were able to meet the requirements [3].

Glass ionomers have an imbalance in terms of 
advantages and disadvantages. Practitioners claim that the 
major disadvantages are poor aesthetics and solubility in 
the salivary environment.

Practitioners have not made any suggestions in 
facilitating the procedures of use with glassionomers, 
although tricks are discovered following the experience in 
offices for different materials.

Restorations, cementation and other clinical 
indications have an increased durability depending on the 
manufacturer’s instructions on the type of glassionomer. 
Although there are for powder-liquid systems, measuring 
spoons and vials for liquid dentists or nurses, at the time of 
dosing perform the portioning of the elements empirically 
or following the instructions of the leaflets. Consequently, 
dosing is considered a very important or important measure 
by those who observe the doses. A small percentage of 
practitioners said they did not notice a difference when 
performing empirical manipulation.

To analyze the effectiveness of different handling 
systems, the subject’s responses also reflected the powder-
liquid system to be more useful, as a consequence of very 
rarely using the capsules. Practitioners take into account 
the benefits of the resulting yield, ease of handling in 
relation to the price paid. Only a relatively small proportion 
of physicians consider the importance of the cost required 
when compared to the properties of the material.

Conclusions
1.	 Glassionomer is a material frequently used in 

dental offices.
2.	 Practitioners have kept the classic use of powder-

liquid systems, but some of them opt for modern capsule 
techniques or syringe systems.

3.	 There are dentists who have tried glassionomer 
capsules or other forms too few times, so their medical 
knowledge is not updated, or there is a personal reluctance 
to  change.

4.	 There are no discrepancies between the studies 
in literature and the opinions of the subjects regarding 
the properties, advantages and disadvantages of the 
glassionomer.

5.	 Classical techniques and known instruments 
are still used by practitioners, no easier practical method 
has been discovered to counteract the adherence to the 
instrumentation of the glassionomer.

6.	 A standard used by most practitioners was not 
found for commercial products.

7.	 It has the clinical efficiency, the ease of handling 
compared to the costs involved in the material.

8.	 Dentists prefer the powder-liquid system at the 
expense of the capsules to meet the clinical return-price 
ratio and fee collected.
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ANNEX
Questionnaire on the use of glassionomer by 

dentists
1.	Your age is between:
• 24-30 years
• 31-35 years
• 36-40 years
• 41-50 years
•> 51 years
2.	Select your gender:
• Male
• Female
3.	Do you have a specialization?
• General dentist
• Orthodontics
• Pedodontics
• Dento-alveolar surgery
• Endodontics
• Prosthetic dentistry
• Periodontology
• Oral and maxillofacial surgery
4.	Do you use glassionomer in your office?
•	 Yes
•	 Not
5.	How do you prefer to use the glassionomer more 

often?
• Lasting obturation in children / adolescents
• Long-lasting obturation in adults
•As a base
• Provisional material
• Cementation
6.	What alternatives regarding dental materials do 

you prefer to the detriment of the glassionomer?
• Zinc eugenate
• Zinc phosphate cement
• Composite materials
• Compomers
• Giomeri
• Others: ....
7.	What is the form in which you use the 

glassionomer?
• Powder-liquid system
• Capsules
• Other: ...
8.	How do you prepare the material?
• Empirical dosing
• Compliance with the proportions recommended by 

the manufacturer
• Pre-dosed capsules
9.	How important do you consider compliance with 

the powder-liquid dosing proportions of glassionomer for 
therapeutic success?

•Very important
• Important
• Relative
•Without importance

10.	What type of Gis do you prefer to use:
a.	GC Fuji Automix LC 

b.	GC Fuji II

c.	GC Fuji II LC capsule 

d.	GC Fuji IX GP

e.	GC Fuji Lining LC
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f.	Kavitan Plus

g.	Other: ...

11.	What are the most important advantages of the 
glassionomer from your point of view?

• Fluoride release
• Aesthetics
• The price of the material
• Adhesion to dental tissues
• Setting time
• Working time
• Other: ...

12.	What are the most important disadvantages of 
the glassionomer from your point of view?

• Aesthetics
• Preparation
• Finishing the material
• Solubility over time
• Setting time
• Working time
• Other: ...

13.	Have you ever used glassionomer in capsule 
form?

• Once
• Yes, I have tried several times
• Not
• Yes, I use it frequently

14.	Following the practical experience, which of the 
options do you consider to have reliable results over time?

• Capsules
• Powder-liquid

15.	What are the useful tools that you consider and 
often use for the optimal application and handling of the 
glassionomer?

• Shutter
• Mouth spatula
• Applicator (microbrush)
• Using the capsule applicator gun
• Other: ...

16.	In terms of clinical return-price ratio and fee 
collected, which option do you consider better?

• Powder-liquid
• Capsules

17.	According to the quality-price ratio and clinical 
yield, what influences you to choose a certain glassionomer?

• The price
• Clinical yield

18.	According to the value for money and ease 
of handling, what influences you to choose a particular 
glassionomer?

• The price
• Ease of handling
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