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Introduction. In our time, due to the large number of technological innovations, 

orthopedic dentistry has raised and increasingly stringent requirements for basic and 

auxiliary dental materials, since their qualitative characteristics largely determine the 

functional value of the prosthesis. Therefore, there is a need for a differentiated 

approach to the selection of material for each orthopedic work individually. This is 

due, first of all, to the large variety of basic materials supplied to the domestic market.
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On the other hand, there is a danger of the negative influence of the unsuccessful 

selection of dental materials, which reveals the urgent need for the development and 

implementation of qualimetric approaches in professional activity in order to provide 

the necessary quality of structures and their clinical and functional properties [1, 2].

These main areas of practical dentistry determine the maximal approximation 

to the workplace of the orthopedist-dentist of information on dental materials 

(information block) and new results regarding the properties and features of the 

"related" selection of the application of the necessary and exhaustive list of dental 

materials in clinical practice, focused on patient (clinical-technological unit) [3].

Existing classifications of dental materials can only be used conventionally in 

determining the "related" selection of dental materials, since in each particular case of 

orthopedic treatment factors limiting the selection of a physician are the presence of 

certain dental materials (medical- organizational unit) and, directly, the individual 

factors of the patient (the presence of contraindications to the use of a particular 

material) [4, 5]. Oh, the doctor dental orthopedist in each particular case planning 

treatment independently decides on the "related" selection of dental materials. In this 

case, it is known that the use of even the best and most valuable materials is not always 

able to provide a high quality design. That is, it is a question of choosing the clinical 

and technological compliance of the "related" selection of dental materials [6].

In view of the significant number of basic and auxiliary dental materials used 

in the stages of orthopedic treatment, it becomes clear that there is an urgent need for 

the development of a professional consultative system for the quality assurance of 

dentures, the main function of which is to inform the physician of the optimum " 

related" selection dental materials.

Materials and methods of research. As is known, each of the dental materials 

is characterized by its own compliance with the requirements of ISO and, accordingly, 

with specific qualimeter indices, which determine the generalized qualimetric 

construction index. Accordingly, the most comfy dental materials are those that, when 

" related" selection at the stages of manufacturing an orthopedic design, determine 

(provide) the highest indexes of ordering (compliance) of the system "material-
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construction". Thus, the basic and consistent components of an individualized quality 

assurance system for an orthopedic design are (a four-level system):

I. medical-organizational level (qualification of the doctor, level of the 

institution's provision with specific dental materials).

II. Clinical and informational level (selection of technologically "linked" list of 

dental materials for manufacturing of concrete construction with the necessary level 

of compliance of the system "materials-design"; innovative methodological and

scientific and methodological support for the production of orthopedic constructions).

Ill. Clinical and technological level (properties of dental materials and 

conditions of clinical and laboratory stage).
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IV individual level (type of design, indications and contraindications for the

use of specific dental materials in the concurrent patient).

Research results and their discussion. It is precisely from these positions 

and with the use of own innovations in the qualitic stratification of dental materials 

that complicated complexes for the manufacture of various types of orthopedic 

constructions are substantiated. The results of the analysis of 10,206 compliant 

systems "material-design" (Table 1) obtained in the course of research indicate that 

only due to qualitatively based selection of materials the level of compliance of the 

"material-construction" system, depending on the type of dentures, may increase 

from 18.2% to 36.5%. The greatest reserves of improvement are characterized by 

the reliability of materials for the manufacture of bellows prosthesis - 36.5%, the 

smallest - removable orthopedic constructions - 18.2%; the material-design system's 

suitability for the construction of fixed structures of dentures due to the harmonized 

selection of dental materials may be increased by 31.1%.
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Table 1

Absolute indicators (bit) of the quality of orthopedic dental structures 

depending on the materials used in their manufacture

Types of 
orthopedic 

constructions

Intervals of the quality index (bit) of the 
orthopedic construction

Difference 
min / 
max%

Compliant 
options, pcs.3agoBmbHHn goôpnn BHCOKHH

Crown
(plastic) 3,727'3,342 3,341'2,955 2,956'2,571 31,1% 4374

Bridge prosthesis 3,727'3,342 3,341'2,955 2,956'2,571 31,1% 4374
Byugel prosthesis 2,184'1,918 1,917'1,652 1,653'1,387 36,5% 486
Complete
denture 2,880'2,715 2,714'2,549 2,550'2,385 18,2% 486

Partially
removable
prosthesis

2,880'2,715 2,714'2,549 2,550'2,385 18,2% 486

Note: Determination of the number of compliant options for the use of dental materials is 

carried out in the presence of three materials of each type in a medical-preventive institution.

The results of the performed research and information modeling of the 

optimal complicated complexes for the manufacture of orthopedic stomatological 

constructions with the use of automated material retrieval (taking into account the 

qualimetric significance) allowed to conclude that there are alternative compliant 

systems "materials-construction" that according to the properties of materials meet 

the requirements of ISO, however , provide the oscillations of the generalized quality 

index of a particular type of structures.

Crown and bridge prosthesis (plastic). Informational and qualitic modeling and 

analysis of its results in relation to crowns (4374 compliant variants) and bridging 

prostheses (also 4374 compliant variants) revealed that due to better alignment of the 

properties of 7 dental materials, the quality of consist is improved by 31.1%.

An analysis of the results of the information-qualimetric modeling has 

revealed that the alternative variants of the compliant systems of materials for the 

manufacture of plastic crowns are (Fig. 2, Table 2) the following:

- variant (fig. 2, AVK-1) of the clinical and technological selection of materials with 

the least disorganization of the compliant material-construction system (NSC = 2,571 

bits; hmin = 0,367 units), for which the imprint material is used - Stomavid ( A-

504



silicone), gypsum - "GV-G-10 A-III", modeling wax - "GC", insulating varnish - 

"Izokol-69", plastics - "Sinma M + V", cement for fixation - "Kompomer" , lacquer 

cover - "Sinma M + V".

- variant (fig. 2, AVK-2) of the clinical and technological selection of materials with the 

greatest disorganization of the compliant system "material construction" (NK = 3,727 

bits; hmax = 0,532 units), for which the imprint material is used - Sielast K (base, C- 

silicon), gypsum - Base Stone, model wax - «Vlad Miva», lacquer insulation - "Izalgin", 

plastic - "Sinma M", cement for fixation - "Fuji Plus", varnish cover - "EDA-03".

Bugelnye prosthesis. Informational and qualimetric modeling and analysis of its 

results in the field of dental prostheses (486 compliant options) revealed that, due to 

better alignment of the properties of four dental materials, the quality of the design can 

be improved by 36.5%.

The analysis of the results of the information - qualimetric modeling has shown that 

alternative variants of compliant systems of materials for the manufacture of bellows 

prostheses are at Fig. 3.

Fig. 2. Distribution of variants of alternative compliant systems 

"Materials-design" for the quality assurance of non-removable dental structures:

plastic crown and bridges
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- the variant (fig. 3, ABB-1) of the clinical and technological selection of materials 

with the least disorganization of the compliant system "material construction" (NB = 1,387 

bits; hmin = 0,347 units), for which the imprint material is used - "Stomavid "(A-silicon), 

gypsum -" GV-G-10A-III ", varnish-insulating -" Isokol-69 ", plastics for the basis -" Vertex 

rapid "(hot polymerization).

- the variant (fig. 3, ABB-2) of the clinical and technological selection of materials with the 

greatest disorganization of the compliant system "material construction" (NK = 2,184 bits; 

hmax = 0,546 units), for the implementation of which are used: the reflective material - 

"Sielast K "(Base, C-silicon), gypsum -" Base Stone ", insulating varnish -" Izalgin ", 

plastics for the basis -" Protaklil M".

Removable tooth-plate prostheses (full and partial). Knowledge-based 

qualimetric modeling and analysis of its results for partial and complete removable 

plate prostheses (486 compliant variants) revealed that by improving the consistency 

of the properties of 5 dental materials, the quality of the design can be improved by 

18.2%. An analysis of the results of information - qualimetric modeling has found 

that alternative variants of compliant systems of materials for the manufacture of 

partially and complete removable plate prostheses are in Table 1, Fig. 4.

Fig. 3. Distribution of variants of alternative compliant systems "Material-construction" 

for ensuring the quality of dental materials structures: bellows prosthesis
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Fig. 4. Distribution of variants of alternative compliant systems "Materials­

design" for the quality assurance of dental structures: removable dental lamellar

prostheses (partial and full)

- the variant (fig. 4, AWS-1) of the clinical and technological selection of materials 

with the least disorganization of the compliant material-design system (NZP = 2.385 bits; 

hmin = 0.475 units), for which the imprint material is used - Empress ( alginate), plaster - 

"GV-G-10A-III", plastics for the basis - "Vertex rapid" (hot polymerization), insulating 

varnish - "Izokol 69", material for fixing the design - "Corega".

- variant (Fig. 4, AVZP-2) of the clinical and technological selection of 

materials with the largest disruption of the compliant material-design system (NK = 

2,880 bits; hmax = 0,576 units), for which the use is made of: imprinting material - 

«Ypeen- Premium "(alginate), gypsum -" Base Stone ", plastics for the base -" 

Protaclar-M "(cold polymerization), insulating varnish -" Izalgin ", material for fixing 

the design -" Lacalut ".

It is these alternative complicated complexes "material construction" used by us 

in the study of the clinical efficacy of indo-oualized orthopedic dental treatment using 

crowns, bridges, balusters and removable plate dentures. In order to determine the 

compliance of the material-design system with the selection of dental materials, 

clinical practice directly developed and introduced the use of professional information
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quality system (ISQ-Pro) by dental surgeons for consulting (including remote access) 

for the provision of a substantiated clinical selection of dental materials, in particular 

and for full and partly removable plate dentures.

The comparative estimation of the suitability of the systems "material- 

construction" is performed on the relative (maximum and minimum) indicators of the 

co-yen properties of the materials used. In particular, it has been found that the most 

consistent (with a high degree of compliance) systems of "mother-al-construction" may 

be a consistent consistency of materials for the development of removable plate 

prostheses (full, partial), while dental materials for the manufacture of bellows 

dentures are characterized as less compliant (have greater potential for improvement). 

That is what determines the directions of further priority and promising materials- 

science-assurance of the quality of structures of dentures in scientific and technical and 

clinical and technological developments in the field of dental materials.

It is for this purpose, on the basis of taking into account many properties of the 

materials of our materials, using the methodology of system analysis and scientific 

synthesis of data on their properties, a system of reasonable selection of a compliant 

structure of orthopedic structures of various types is worked out. An integral part of 

this system is patient-oriented innovations in the clinical and laboratory stage of 

prosthetics.

Conclusions. Based on the foregoing and with the aim of generalizing the 

above-mentioned results on the development of new domestic stomatological 

materials, improvement of the clinical and laboratory stage of the manufacture of 

orthopedic constructions and the selection of compliant systems "material 

construction", we have substantiated the stages of ensuring the quality of orthopedic 

stomatological treatment.

The development of new dental materials (structural and auxiliary) is 

considered to be the first stage since the development of dental material science 

should take into account the needs of clinical practice (the development of so-called 

"target" dental materials, for example, materials with additional properties, the
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presence of which is not provided by the relevant ISO, then as in clinical practice, 

these properties may be signs of a prioritized choice of dental material);

The second qualification system for the selection of complicated complexes of 

dental materials for the manufacture of various types of orthopedic constructions was 

firstly grounded to our second stage. Despite the fact that all available dental 

materials comply with the requirements of ISO, at the same time - differ both in their 

own properties, and in the degree of difference from ISO.

It is precisely for a reasonable selection of complicated complexes "material- 

construction" that we have substantiated the clinical and technical task for the 

development of a computer program for the selection of "related complexes" of 

dental materials for plastic crowns and bridges, prostheses, lumbar prostheses.

This computer program implements the possibility of professional materials 

science advising on the quality of future orthopedic structures (high, medium and 

satisfactory level); By the third stage attributed the author's technologies for 

improving the clinical and laboratory stage of the manufacture and clinical operation 

of ortho-pedicle constructions.

The results of the performed research and information modeling of the 

structure of dental materials in the composition of compliant complexes for the 

manufacture of orthopedic stomatological constructions, taking into account the 

quantitative qualimetric approach, led to the conclusion that there are alternative 

compliant systems "materials-construction" that according to the properties of 

materials meet the requirements of the ISO, however, provide the volatility of the 

generalized quality index of a particular type of structures is determined by us.

An analysis of the results of information-qualimetric modeling has shown that 

alternative variants of compliant systems of materials for the manufacture of plastic 

crowns are:

- option (AVc-1) of the clinical and technological selection of materials with the 

least disorganization of the compliant material-design system (NSC = 2,571 bits; hmin 

= 0,367 units), for which the imprint material is used - Stomavid (A- silicone), gypsum
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- "GV-G-10A-IH", modeling wax - "GC", insulating varnish - Izokol-69, plastics - 

"Sinma M + V", cement for fixation - "Compomer", varnish cover - "Sinma M + V".

- variant (AVc-2) of the clinical and technological selection of materials with the 

greatest disruption of the compliant material-design system (NK = 3,727 bits; hmax = 

0,532 units), for which the imprint material is used - Sielast K (base, C "Silicone"), 

gypsum - "Base Stone", model wax - "Vlad Mila", insulating varnish - Isalgin, plastic - 

"Sinma M", cement for fixation - "Fuji Plus", varnish cover - "EDA-03" .

In order to determine the suitability of the material-design system for the selection 

of dental materials directly in clinical practice, the professional "Information Quality 

System" ("ISQ-Pro") for the use of orthopedists by dentistry has been developed and 

implemented for the advisory support of the substantiated clinical selection of dental 

materials, in particular for plastic non-removable structures of dentures.

The analysis of the results of information - qualimetric modeling has revealed 

that alternative variants of compliant systems of materials for the manufacture of 

bellows prostheses are:

- variant (AVb-1) of the clinical and technological selection of materials with 

the least disorganization of the compliant system "materials-design" (NB = 1,387 

bits; hmin = 0,347 units), for which the imprint material is used - Stomavid (A- 

silicone), gypsum - "GV-G-10A-III", varnish-insulating - "Isokol-69", plastics for the 

basis - "Vertex rapid" (hot polymerization).

- variant (AVB-2) of the clinical and technological selection of materials with the 

most disrupting of the compliant material-construction system (NK = 2,184 bits; hmax = 

0,546 units), for which the reference material is used: "Seelast K" ( base, C-silicone), 

plaster - "Base Stone", lacquer insulation - "Isalgin", plastic for the basis - "Protaklil M".

The analysis of the results of information - qualimetric modeling has shown 

that alternative variants of compliant systems of materials for the manufacture of 

removable plate prostheses are:

- option (AVrp-1) of the clinical and technological selection of materials with 

the least disrupting of the compliant material-design system (NZP = 2.385 bits; hmin 

= 0.475 units), for which the imprint material is used - Empress (alginate) , gypsum -
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"GV-G-10A-IH", plastics for the basis - "Vertex rapid" (hot polymerization), 

insulating varnish - "Izokol 69", material for fixing the design - "Corega".

- an option (AVrp-2) of the clinical and technological selection of materials with 

the most disorganization of the compliant material-construction system (NK = 2,880 

bits; hmax = 0,576 units), for which the use is made of: imprinting material - "Ypeen- 

Premium" (alginate), gypsum - "Base Stone", plastics for base - "Protakril-M" (cold 

polymerization), insulating varnish - "Izalgin", material for fixing the design - "Lacalut".

Prospects for further research. As a result of the work, the scientific 

achievements concerning the selection of complicated complexes of stomatological 

materials for the manufacture of specific orthopedic constructions, the principles and 

logic of development and the results of the clinical application of a special program 

for the selection of compliant complexes "materials-design", as well as author's 

innovative developments in the field of dental materials.

Key words: dental materials, "material-construction", compliance, dental 

construction.
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