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Abstract. Characteristics of base materials and acrylates used in removable prosthetics in dental practice (review). 
Poliukhovych Yu.I., Demkovych A.Ye., Bondarenko Yu.I., Shcherba V.V., Lebid O.I., Duda K.M. One of the 
actual problems of modern orthopedic dentistry is the development of optimal materials that, by their physical and 
chemical properties, would be most biocompatible with the mucous membrane of the oral cavity. The purpose of this work 
was to substantiate the use of base materials and acrylates for the manufacture of removable prostheses and to increase 
the effectiveness of orthopedic treatment of patients with complete or partial absence of teeth basing on the review of 
literary sources. A literature review was conducted using PubMed, Web of Science, SCOPUS, Google Scholar from 2019 
to January 2024. There was no restriction on the date of publication or language. Searches were conducted according to 
MeSH (Medical Subject Headings) using the following search terms: "removable prosthetics", "removable prostheses", 
"dental base materials", "acrylates", "materials science", "adaptation". A total of 82 sources of literature were selected 
and processed during the primary analysis. After systematization of the selected information using general scientific 
methods, 70 most relevant sources remained. Exclusion criteria: publications that did not meet the purpose of this review, 
publication language other than English and Ukrainian. Used methods: bibliographic and analytical. The relation 
between the properties of the materials from which the prosthesis is made and the mucous membrane of the prosthetic 
bed was revealed, and the direct dependence of the quality of the prosthesis, the period of wearing, and the level of oral 
hygiene was determined. The base material must be easy to use so that the prosthesis can be manufactured and repaired 
without the use of a significant number of technological processes and equipment. The most common and popular material 
for manufacturing the bases of partial and complete removable prostheses are acrylates due to their low cost and the 
simplicity of the application technology, which does not require expensive equipment. The analysis of these literature 
sources showed that the percentage ratio of the composition of removable prostheses, which includes acrylic plastic, is 
more than 80%. However, except all existing advantages, they have a number of disadvantages. The main unsatisfactory 
quality of acrylic prostheses is their negative impact on the tissues of the prosthetic bed, which is reflected in the sensitivity 
of the mucous membrane and the phenomena of inflammation. Most often, this is manifested as a result of the reproduction 
of pathogenic microflora, which is concentrated on the surface of the base of the prosthesis. It is worth remembering that 
removable prostheses are inherently combined irritants that have a whole set of negative effects on the mucous membrane 
of the prosthetic bed, leading to its chronic inflammation. The above-described negative properties of acrylic plastic 
became the impetus for the creation of other types of materials. This problem is extremely urgent, and despite the serious 
resources spent on its elimination, so far no optimal way to increase not only the functionality and durability of the 
service, but also the safety of using removable orthopedic constructions has been found. 
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One of the most important tasks of modern 

dentistry is orthopedic rehabilitation of patients 
suffering from partial or complete absence of teeth 
[1, 2]. Currently, due to the increase in the average 
life expectancy, the need for the manufacture of 
dental prostheses is constantly increasing [3]. 
Increased requirements for aesthetics, restoration of 
mastication, speech, diction, emotional stability in 
patients, growing allergization of the population, 
fast adaptation time, comfort when using prosthesis, 
dictate the search for new materials with optimal 
properties [4, 5, 6, 7, 8]. In connection with this, the 
relevance of choosing modern designs of removable 
prostheses that meet clinical and individual re-
quirements is beyond doubt [9, 10, 11]. At the 
current stage of development of orthopedic 
dentistry, the requirements for materials used for the 
manufacture of removable dental prostheses, in-
cluding base materials, have increased significantly. 
The quality of these materials determines their 
functional efficiency and biocompatibility [12, 13]. 
Improvement of the quality of basic materials is 
carried out with the help of the following measures: 
modification of acrylic by the method of 
copolymerization; improvement of technology of 
laboratory production of prostheses; development of 
new materials for use in the field of orthopedic 
dentistry [14, 15]. The experience of practicing 
dentists and the results of scientific research confirm 
that the success of dental orthopedic treatment is 
determined by the properties of the materials used in 

the conditions of the oral cavity and under the action 
of chewing pressure forces [16]. The range of 
plastics on the dental market is quite diverse, but at 
the present time, as before, the issues of biocompa-
tibility of these materials remain relevant, which 
implies the absence of toxic, immunogenic, muta-
genic and carcinogenic effects on the human body as 
a whole [17, 18, 19] and negative effects on tissues 
prosthetic bed [20, 21]. That is why the research and 
improvement of the characteristics of basic mate-
rials, and in particular acrylates, used in the manu-
facture of removable orthopedic structures is extre-
mely relevant and is of great importance for the 
development of modern science.  

The purpose of this work was to substantiate the 
use of base materials and acrylates for the manu-
facture of removable prostheses and to improve the 
effectiveness of orthopedic treatment of patients with 
complete or partial absence of teeth basing on the 
review of literary sources. 

MATERIALS AND METHODS OF RESEARCH 
The literature review is based on the analysis of 

a significant volume of digital publications, which 
were found as a result of a literature search  on 
global databases, such as PubMed 
(https://pubmed.ncbi.nlm.nih.gov), Web of Scien-
ce Core Collection 
(https://www.webofscience.com/wos/woscc/basic-
search), Scopus (https://www.scopus.com) and 
Google Scholar (https://scholar.google.com.ua). The 
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review of literary sources was conducted in order to 
identify and process publications in which the 
characteristics of basic plastics and the influence of 
orthopedic structures made of various materials, in 
particular acrylates, on the organs and tissues of the 
oral cavity, as well as the significance of changes in 
the homeostasis of the organism as a whole for 
adaptation to dental prostheses, were investigated. 
The literature review covered the period from 2019 to 
January 2024 to analyze the most recent evidence. 
Searches were conducted using MeSH terms (Me-
dical Subject Headings) using synonyms and com-
binations of the following search terms: "removable 
prosthetics", "removable prostheses", "dental base 
materials", "acrylates", "materials science", "adap-
tation". In addition to the electronic search, a similar 
search in the bibliographic references of the selected 
articles was performed. A total of 82 sources of 
literature were selected and processed during the 
primary analysis, which included evidence-based 
randomized trials, systematic reviews, and others. 
After further systematization of the selected infor-
mation using general scientific methods (analysis, 
synthesis, generalization, critical evaluation of the 
collected data), 70 most relevant sources remained. 
Exclusion criteria: publications that did not meet the 
purpose of this review, results, publication language 
other than English and Ukrainian. Methods used for 
design and writing of the article: bibliographic and 
analytical. The study was approved by the Bioethics 
Commission of the Ternopil National Medical Uni-
versity named after I.Ya. Gorbachevskiy of the Mi-
nistry of Health of Ukraine (protocol No. 76 dated 
January 15, 2024). 

RESULTS AND DISCUSSION  
Since artificial teeth and the base of the prosthesis 

during chewing are subjected to force loads and to 
friction, all materials used in orthopedic dentistry for 
the manufacture of dental prostheses must have high 
strength – the ability to withstand the action of 
mechanical forces that cause deformation or 
destruction of the material [22].  

The most common methods of research of strength 
are testing for stretching, compression, impact, 
bending, and twisting [23]. One of the important 
characteristics is hardness (modulus of elasticity) – 
this is the ability of a material to resist when a harder 
body is introduced into its surface under the action of 
a certain force [24]. At the same time, the modulus of 
elasticity of the material characterizes its wear 
resistance, that is, the ability to resist abrasion [25]. 
Another indicator of strength is impact viscosity – 
this is the ability of a material to stretch under the 
action of a tension load. Higher indicators of impact 

viscosity prevent the destruction of prostheses during 
their use [26].  

Plasticity is the ability of a material to change its 
shape under the influence of a load and not to return 
to its original state after its termination. The plasticity 
and mechanical strength of the base material mainly 
determine the functional qualities and durability of 
the prosthesis [27].  

Since the base of the prosthesis should be as light 
as possible, the base material should have a low 
specific gravity. The base material should be chemi-
cally inert and insoluble in oral fluid, as the mecha-
nical properties of the material, the stability of the 
size and shape of the prosthesis largely depend on it 
[28]. In this regard, important properties of polymer 
materials are water resistance and water absorption 
[29], as dental structures are in the moist environment 
of the oral cavity for a long time. Water resistance is 
the ability of polymers to retain their properties under 
the influence of water, which can penetrate through 
the surface into the depth of the material. Most often, 
water resistance is characterized by water absorption 
– the amount of water absorbed by the material in 
24 hours of being in water at a temperature of 18-
22°C, expressed as a percentage of the sample mass 
[30]. Such a property as thermal conductivity (the 
ability of the material to conduct heat) depends on the 
chemical nature and structure of the polymer matrix, 
the composition and amount of the filler (plasticizer). 
Since the thermal conductivity of basic plastics is 
very low, it is an insulator, which negatively affects 
the physiology of the oral cavity [31]. With low 
thermal conductivity of the base plastic, patients 
using removable prostheses may experience 
unpleasant sensations under the base of the 
prosthesis, associated with a violation of temperature 
perception by the tissues of the prosthetic bed [32]. 

Along with thermal conductivity, the base mate-
rial must have thermal resistance to resist distortion 
due to thermal softening. Despite the fact that the 
temperature in the oral cavity ranges from 32°C to 
37°C, the polymer of the dental prosthesis should 
have a much higher values of vitrification tempera-
ture [33], because it can be exposed to hot drinks with 
a temperature of up to 70°C. Vitrification temperature 
is an important key characteristic for polymers, as it 
determines the range of their use [34].  

In recent years, the requirements for the aesthetic 
properties of the prosthesis have increased signi-
ficantly [35]. The most important parameter of pro-
sthesis aesthetics is its color [36]. The material of the 
base in the oral cavity is in contact with various 
substances with a high ability to coloration. 
Depending on the degree of water absorption, the 
adsorption of liquids occurs, which leads to a change 
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in the initial color, so color stability is one of the 
most important factors when choosing base mate-
rials for dental prostheses [37]. The base material 
must be easy to use so that the prosthesis can be 
manufactured and repaired without the use of ex-
pensive technological equipment. In addition to the 
indicators listed above, the choice of material for 
dental use is determined by such factors as economy 
and availability [38, 39].  

At present, the requirements for the basic 
materials have increased significantly, and one of 
the essential problems of modern orthopedic den-
tistry is the development of optimal materials that, 
by their physical and chemical properties, are most 
biocompatible with the mucous membrane of the 
oral cavity [40].  

Base materials are filled materials characterized 
by the phenomenon of degradation, caused by 
thermal, mechanical, chemical, photochemical and 
biological factors. Degradation of plastics leads to 
wear of prostheses, their fractures, increased fragility, 
and discoloration. As a result, the physical, mecha-
nical and chemical properties of acrylates change, a 
break in the chains of macromolecules occurs. At the 
same time, it is possible for some components to enter 
the oral cavity [41].  

Currently, the market is rich in a huge number of 
various base materials with various qualities and 
characteristics [20]. According to literature sources, 
85-90% of removable orthopedic structures are made 
of polymethyl methacrylate copolymers, which have 
excellent technical properties [42], in particular, they 
are easily molded into the form of plastic dough, 
which makes it possible to manufacture these 
prostheses individually in plaster molds in a water 
bath, without requiring significant pressure on 
pressing or temperatures above 100°C; easily dyed in 
a color imitating the soft tissues of the oral cavity; 
provide good attachment of artificial acrylic teeth to 
the base [43]. 

At the end of the eighteenth century, targeted 
experiments were conducted in the search for 
materials for dental structures and devices. At that 
time, the first prosthesis of porcelain was made by the 
French apothecary Duchateau. But the porcelain was 
prone to a lot of shrinkage, which had a negative 
effect on the compliance of the tissues of the 
prosthetic bed. In the future, attempts were made to 
make the base of the dental prosthesis from metals of 
noble alloys. Prostheses bases were obtained by 
bending gold plates [10].  

In the middle of the 19th century, a method of 
vulcanizing rubber was discovered, this became a 
breakthrough in the development of dental pro-
sthetics. A century later, rubber was used as a basis 

for making removable prostheses. After that, rubber 
became the main material for the manufacture of 
bases of removable prostheses [26]. As a result of the 
successes of the chemical industry, physics and 
progress in many other branches and spheres of 
science and technology, appropriate objective condi-
tions for the appearance of more advanced new dental 
materials have been created. In the 30s of the 20th 
century, a method of processing acrylic resins in the 
form of a convenient polymer-monomer composition 
was invented, this gave rise to the progress of dental 
prosthetics [37]. Due to their properties, hygiene, and 
good aesthetic qualities, removable prostheses made 
of acrylic plastics have become much more functional 
compared to their precursos. 

Until now, acrylic plastics have remained the most 
common materials for manufacturing the bases of 
removable prostheses due to their low cost and the 
simplicity of the application technology, which does 
not require expensive equipment [44, 45]. The average 
service life of an acrylic prosthesis is five years. The 
shortening of the period of effective use of the 
prosthesis is facilitated by inadequate preparatory 
measures associated with the lack of sanitation of the 
oral cavity, ignoring exostoses and bony protrusions, 
violation of the rules of their use by patients [46].  

Acrylates have become widespread since the 
1930s, which continues to this day [47]. During this 
time, many different basic materials appeared, dif-
fering from each other in physical and chemical 
properties and having both advantages and disad-
vantages. However, the main materials used to create 
removable prostheses  are plastics based on acrylic and 
methacrylic acid. Analysis of literature sources 
showed that the ratio of the use of removable 
prostheses based on acrylic plastic is up to 83% [48]. 

Modern domestic materials for the manufacturing 
rigid bases of prostheses are hard plastics: "Ftorax", 
"Akronil", "Ethacryl", "Stomacryl", "Bacryl" and co-
lorless plastics [49]. "Bacryl" is an acrylic plastic that 
has excellent resistance to cracking, abrasion, impacts 
and bending. "Ethacryl" is a material for the bases of 
prostheses, which is a static tercopolymer of methyl 
methacrylate, ethyl methacrylate and methyl acrylic 
ether [50]. Acrylic plastic "Ftorax" is a fluorine-con-
taining acrylic copolymer for the manufacturing of 
bases of removable prostheses with good physical and 
mechanical properties: strength, chemical resistance, 
low water absorption, color and transparency, well 
imitates the soft tissues of the oral cavity [51].  

The physical and mechanical properties of plastics 
supplied to Ukraine from abroad are comparable to 
domestic ones. Rigid-based polymers include thermo-
setting plastics: "Villacryl H Plus", "Villacryl SP", 
"Futura", "Vertex Implacryl", "Acron MS" [50], etc. 
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However, as long-term practice shows, although 
polymers have many advantages, they can have a 
negative effect on tissues that are in contact with the 
prosthetic bed and the body as a whole [52, 53]. The 
main unsatisfactory quality of acrylic prostheses is 
their negative impact on the tissues of the prosthetic 
bed. Many patients note impaired sensitivity of the 
mucous membrane, resulting in inflammatory phe-
nomena [54, 55]. Most often, this is manifested as a 
result of the reproduction of pathogenic microflora, 
which is concentrated on the surface of the base of the 
prosthesis [56]. Microporosity arising in the 
polymerization process contributes to the formation 
of space for the reproduction of aerobic micro-
organisms on the surface of the base and their active 
contamination. They have a negative effect on the 
tissues of the prosthetic bed, and subsequently acrylic 
stomatitis may be diagnosed. The removable ortho-
pedic structure subsequently associates on its surface a 
dense microbial layer consisting of microorganisms 
and their metabolites. It contains over 1000 organisms 
per gram in raw weight and has essentially the same 
structure as dental plaque on natural teeth [57, 58, 59]. 
It has been proven that this microbiota causes a 
disturbance in the balance of the microbiome of the 
tissues of the oral cavity, at the same time 
inflammation of the mucous membrane occurs – the 
so-called "intolerance of plastic prostheses" [60]. 

Long-term practice of using prostheses made of 
acrylic polymers has shown that they often lead to the 
occurrence of intolerance to basic plastics. They have 
a cytotoxic and sensitizing effect on the mucous 
membrane of the mouth, which is in direct contact 
with the base of the prosthesis [47, 61]. One of the 
main reasons causing these disturbances is the 
residual monomer, which remains after the 
polymerization reaction in the amount of up to 7-8% 
and is released from the base of the prosthesis for 
several years [62]. The frequency of cases of 
increased sensitivity to acrylic materials in the bases 
of prostheses varies from 1% to 13% [63].  

The rigidity and porosity of the inner surface of 
the prosthesis bases can also be the main cause of 
mechanical trauma to the mucous membrane of the 
prosthetic bed, especially during rebasing of the base 
using a cold hardening material [64]. 

It should be noted that the issue of the strength of 
this material has not been resolved either, during 
clinical use due to low static bending strength, insuf-
ficient specific viscosity, breakages often occur, this 
leads to a reduction in service life [65]. The low 
elasticity of this material affects the difficulty of using 
it in patients with sharp bony protrusions, a thin 
mucous membrane of the prosthetic bed and pro-
nounced atrophy of the alveolar ridge [66]. The rigidity 

and porosity of the inner surface of the prosthesis base 
are the main causes of mechanical injury to the mucous 
membrane, especially when reconstructing the base 
using cold polymerization materials [67]. Also, 
acrylate polymers have a fairly large shrinkage of 6-
8%, due to which there is a mismatch of the inner 
surface at the base of the prosthesis and the prosthetic 
bed [68]. The material of the base of the dental 
prosthesis made of acrylic plastic has a high ability to 
absorb water and various impurities [69].  

The base of a removable orthopedic prosthesis 
must accurately reproduce the microrelief of the 
mucous membrane of the tissues of the prosthetic bed. 
However, during the polymerization of acrylic 
plastics, linear and volumetric changes due to 
shrinkage may occur [70]. This can lead to a mis-
match between the reliefs of the prosthetic bed and 
the base of the prosthesis, which in turn can cause 
uneven distribution of chewing pressure, functional 
overload and, as a result, breakage of the base of the 
removable prosthesis [16]. 

Therefore, the manufacture of removable pro-
stheses, due to the high demand among the popu-
lation, today, as before, remains a popular and 
affordable type of orthopedic care.  

The analysis of scientific sources of information 
indicates that even with the improvement of the 
chemical composition of basic plastics and techno-
logies for manufacturing prostheses, it was not 
possible to completely eliminate their shortcomings. 
The main imperfections of partial and full removable 
prostheses with acrylic bases include the negative 
effect of excess monomer on areas of the prosthetic 
bed, adhesion of microorganisms to the plastic due to 
its porosity, and discoloration over several years of 
use. However, despite a number of imperfections, 
acrylic plastics have a simple technology, are eco-
nomically available, do not require expensive equip-
ment, and therefore are the most common material for 
manufacturing the bases of removable orthopedic 
structures. Many authors note that there is no high-
quality alternative to acrylic plastic today. No poly-
mer has optimal physico-mechanical, biological and 
surface characteristics, therefore the search and 
development of new materials and polymerization 
methods that eliminate the negative impact of 
materials on the tissues of the prosthetic bed and 
increase their mechanical strength remains a pro-
mising direction and is one of the most relevant topics 
in modern orthopedic dentistry. 

CONCLUSIONS 
1. Successful prosthetics of patients is related to 

the properties of materials exposed to the oral 
environment and the action of forces of mastication 
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load, therefore the issues of biocompatibility and 
strength of these materials remain relevant.  

2. The main materials used to create the bases of 
removable prostheses are plastics made on the basis of 
acrylic and methacrylic acid, which are very widely and 
quickly used in orthopedic dentistry practice.  

3. Many years of experience in the use of pro-
stheses made of acrylic polymers have shown that 
they often lead to phenomena of intolerance to base 
plastics, causing cytotoxicity and sensitizing during 
contact with the base, the main cause of which is the 
presence of residual monomer.  

4. The effect of basic materials, in particular acry-
lates, on the mucous membrane and structures of the 

oral cavity and on the body as a whole has not been 
sufficiently studied and requires further research.  
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