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QUALIMETRICS COMPARATIVE
EVALUATION OF TOOTH-TECHNICAL
DENTAL MATERIALS FOR
THE MANUFACTURE OF DENTURES

Abstract. Taking into account the significant number of
basic and auxiliary dental materials used in the stages
of orthopedic treatment, the urgent need to carry out a
comparative qualitative assessment of tooth-technical
dental materials, the main function of which is to inform
the doctor about their optimal selection, becomes clear.
The purpose of the study was to conduct a comparative
multivariate qualitative analysis of structural and
auxiliary dental materials. Of the structural materials for
orthopedic dental structures, we studied dental plastics,
coating varnishes and cements for permanent fixation
of dental prostheses in laboratory and experimental
conditions, as well as functional and structural
materials (silicone lining and adhesive) and obtained the
corresponding qualitative indicators, the informativeness
of which is high and fluctuating within the limits: for hot
polymerization plastics — (0.343+0.349) bits, for cold
polymerization plastics — (0.052+0.203) bits, for coating
varnishes (0.169+0.333) bits, for cements for permanent
fixation — (0.228+0.297) bits, for adhesive materials —
(0.157+0.327) bits. The bond strength (U, kgf/cm?) of the
material for soft substrates ranges from (5.29+19.2) kgfiem?

and meets regulatory requirements. We additionally
calculated the corresponding technological indices of
metal-dentin biadhesion of cements for permanent fixation,
the value of which varies within (2.3+2.5) units. With the
goal of conducting a comparative multifactorial qualitative
analysis of structural and auxiliary dental materials, we
obtained data that integrally characterize the quality of
the material according to a set of indicators using a single
method of comprehensive assessment of their properties.
Key words: qualimetric evaluation, dental materials,
compliance, dental design.
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IMOPIBHAJBHA KBAJIIMETPUYHA
OHUIHKA 3YBOTEXHIYHUX
CTOMATOJIOTTYHUX MATEPIAJIIB JJIS1
BUI'OTOBJIEHHS 3YBHUX ITPOTE3IB

Anomauin. 3eadicarouu Ha 3HAUHY KIIbKICMb OCHOBHUX
i OONOMIDICHUX CIMOMAMONOSIYHUX MAMEPIANie, uo GUKO-
PUCIOBYIOMbCSL HA emanax OpmoneouyHo20 iKy8aHHS,
cmae  3pO3yMiNO0  HA2anbHA nompedd Yy NposeoeHHI
NOPIBHANLHOI  KBANIMEMPUUHOT OYIHKU  3YO0MexXHIuHUX
CMOMAMONO2IYHUX ~ MAMEPIANi8, OCHOBHOW — (DYHKUYIEID
KO € [HGOpMYSaHHS JNIKAPS U000 ONMUMANBLHO20 IX
niobopy. Memoro docnidxcenns 6yi10 nPosedeHHs Nopie-
HAIbHO2O 0A2amopaKmopHO20 KEANIMEMPUIHO20 AHANI3Y
KOHCIMPYKYIUHUX Ma  OONOMINCHUX —CHIOMAMONO02IYHUX
mamepianig. I3 KoHcmpyKyitiHux mamepianié 0 opmo-
NeOUYHUX CMOMAMONOSIUHUX KOHCMPYKYIL HAMU 8 1a00-
PAMOPHO-eKCNEPUMEHMATbHUX YMOBAX BUSUEHI CMOoMa-
MONOTUHI NAIACMMACY, NOKPUGHT TAKU Ma YeMenmu Os
nocmitinoi ixcayii 3y6HuX npomesis, a maxoxc QyHKYi-
OHANbHO-KOHCMPYKYINiHI mamepianu (niOKAAOOYHI CUlli-
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KOHOBI ma ao2e3usHi) ma ompumaHi 8iONOSIOHI KEali-
MEmpuyHi NOKA3HUKU, [THHOPMAMUBHICIb AKUX BUCOKA
ma KOMUBAEMbCS Y MeHCAx: 015 NIACMMAC 2apsyoi nomi-
mepusayii — (0,343+0,349) 6im, ona niacmmac xonoo-
noi nonimepusayii — (0,052+0,203) 6im, ora noxpuenux
aaxie (0,169+0,333) 6im, o3 yemenmie 051 NOCMIUHOT
Qikcayii — (0,228+0,297) 6im, o adeesuenux mamepia-
e — (0,157+0,327) 6im. Miynicme 36 s3ky (U, xec/cm?)
Mmamepiany 05 M AKUX NIOKAAOOK KOTUBAEMBCS Y MENCAX
(5,29+19,2) kec/cm? ma 6ionogioac HOpMamueHuUM 8UMO-
eam. Hamu 0ooamxoso pospaxosani 8i0nogioHi mexHo-
JNI02TYHI THOEKCU Memano-0eHmuHo8oi biadzesii yemenmis
onst nocmiunol Qixkcayii, 3HAUeHHS SAKUX KOAUBAEMbCS
v mexcax (2,3+2,5) 00. Mawouu Ha memi nposedeHHs
NOPIGHANbHO2O 0A2AMOpAKMOPHOLO  KEANIMEMPUUHO2O
AHANIZY KOHCMPYKYIUHUX MA OONOMINCHUX CHOMAMON0-
2IUHUX Mamepianie, HaMU 3a €OUHOI0 MEMOOUKOIO KOMN-
JIeKCHOI oyinku ix eracmueocmeti ompumaui Oawi, wo
iHmezpanbHo Xapakxmepuzyioms AKiCmb mamepiany 3d
KOMNJIeKCOM NOKA3HUKIG.

Knrouosi cnosa: reanimempuuna OyiHKa, CMOMamono-
2IYHI mamepiany, KOMRIAAEHMHICMb, CMOMAMON02IYHI
KOHCMPYKYII.

Introduction. At present, the problem of the rela-
tionship between the type of orthopedic construction,
the used structural and auxiliary materials, and the
frequency and nature of complications during ortho-
pedic treatment with dental prostheses cannot be con-
sidered systematically investigated. A decrease in the
clinical and technological quality of orthopedic struc-
tures immediately after orthopedic treatment and in
the distant period can be determined by the properties
and technological quality of constructive, auxiliary
materials and dental cement used for fixation of the
orthopedic structure [2, 4, 6, 8]. Taking into account
the significant number of basic and auxiliary dental
materials used in the stages of orthopedic treatment,
the urgent need to carry out a comparative qualitative
assessment of dental technical dental materials, the
main function of which is to inform the doctor about
their optimal selection, becomes clear. [1]. The exist-
ing danger of the negative impact of an unsuccessful
selection of dental materials reveals an urgent need
for the development and implementation of qualita-
tive approaches in professional activities to ensure
the necessary quality of structures and their clinical
and functional properties [3, 5].

The existing classifications of dental materials
can only conditionally be used when determining the
"related" selection of dental materials, since in each
specific case of orthopedic treatment, the factors lim-
iting the doctor's selection are the presence of cer-
tain dental materials in the medical and preventive
institution and, directly, individual patient factors
(presence of contraindications to the use of a specific
material) [7, 9].

The purpose of the study is to conduct a
comparative multifactorial qualitative analysis of
structural and auxiliary dental materials.

Materials and methods. Of the structural
materials for orthopedic dental structures, we studied
dental plastics, coating varnishes and cements for
permanent fixation of dental prostheses, as well as
functional and structural materials (silicone and
adhesive linings) in laboratory and experimental
conditions.

Qualitative assessment of hot polymerization plas-
tics was investigated according to the indicative prop-
erties of structural materials: deformation during com-
pression, bending stress, impact toughness, abrasion
resistance of the polymer and specific content of resid-
ual monomer and water absorption of the material.

In the system of qualitative assessment of cold
polymerization plastics, the indicative properties of
structural materials were investigated: deformation
during compression, microhardness, microporosity,
specific weight of the residual monomer, abrasion
resistance of the polymer and specific content resid-
ual monomer and water absorption of the material.

The comparative qualitative evaluation of topcoats
was performed according to indicators of their basic
properties, in particular: structuring time, reflection
coefficient, microhardness of samples, surface poros-
ity, ability of varnish to adhere to plastic and metal;
varnishes "EDA-03", "Sinma M+V", "Conalor"
were studied, and the criteria for evaluation were the
requirements contained in ISO-14569.

On the example of the materials "Compomer",
"Fuji Plus", "Ketac Cem", a comparative analysis of
the quality of cements for permanent fixation of den-
tal denture was performed according to the properties
provided by ISO-9917: mixing time, hardening time,
film thickness, compressive strength, dissolution
acidity and adhesion to metal / dentin.

The physico-mechanical properties of functional
and structural dental materials for the production of
soft linings for the bases of removable prostheses,
according to the Technical Specifications, include:
compound consistency (D, mm), compression defor-
mation (S, %), recovery of the material after com-
pression deformation (IB, % ), the relative elonga-
tion of the material to the moment of rupture (fr)
and the bond strength of the soft substrate with the
base (acrylic polymers) of the prosthesis (NP, H).
The bond strength (U, kgf/cm?) of the material for
soft substrates was investigated on the bases made
of acrylic polymers (the most common in domestic
orthopedic dentistry for the manufacture of the base
of removable dentures).
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A comparative study of the properties of adhesive
materials used to improve the fixation of removable
dental prostheses was performed according to the
following parameters: consistency, tensile strength,
solubility, adhesion to plastic and metal, as well as
the level of viscosity.

Research results. For hot polymerization plas-
tics, appropriate qualitative indicators were obtained,
their informativeness is high and varies within
(0.343+0.349) bits (Table).

For cold polymerization plastics, correspond-
ing qualitative indicators were also obtained, the
informativeness of which is high and ranges from
(0.052+0.203) bits.

In addition, the corresponding technological indi-
ces of metal-plastic biadhesion of topcoats were cal-
culated, the value of which varies within (14.0+11.1)
units. Corresponding qualitative indicators were also
obtained for the specified materials, the informative-
ness is high and varies within (0.169+0.333) bits.

We additionally calculated the corresponding
technological indices of metal-dentin biadhesion of
cements for permanent fixation, the value of which
varies within (2.3+2.5) units. Corresponding qualita-
tive indicators were also obtained for the specified
materials, the informativeness is high and varies
within (0.228+0.297) bits.

The bond strength (U, kgf/cm?) of the material
for soft substrates was investigated on the bases
made of acrylic polymers (the most common in
domestic orthopedic dentistry for the manufacture
of the base of removable dental prostheses), ranges
between (5.29+19,2) kgf/cm? and meets regula-
tory requirements. However, it was found that the
index of bond strength of MMP "PM-SN", which is
(5.29+0.23) kgt/cm?, is somewhat lower than that of
the material "Silagum AV Comfort" — (5.85+£0 ,19)
kgf/cm? and significantly (p<0.05) lower than that
of the "Ufi Gel P" material — (19.24+0.25) kgf/cm?
(Table 1).

It was found that at the lowest conditional vis-
cosity, the adhesion of removable dental prostheses
decreases and their fixation and stabilization during
clinical use is impaired, which significantly prolongs
the adaptation period of patients and reduces the qual-
ity of life. For adhesive materials used to improve the
fixation of removable dental prostheses, correspond-
ing relative standardized and qualitative indicators
were obtained, which ranged from (0.157+0.327)
bits.

Conclusions. With the aim of conducting a com-
parative multifactorial qualitative analysis of struc-
tural and auxiliary dental materials, we obtained data
that integrally characterize the quality of the material

Table 1
Functional purpose of structural dental materials studied at the laboratory stage
and their integral qualimetric indices
Functional purpose of dental material Researched materials
Acrylic plastics of cold polymerization for 1SO-10139 | "P M 'R, " "Vertex
1 the manufacture of the base of a removable SO-10139 | "Protacry edont castapres"
prosthesis h, bit 0,265 0,289 0,314
Acrylic plastics of hot polymerization for ISO-10139 | "Ethacryl-02" |"Ftorax" "Vertex rapid"
2 the manl}facture of the base of a removable h, bit 0.348 0.343 0.349
prosthesis
3 Acrylic plastics of cold polymerization for the  |ISO-10477 | "Acrodent" "SNAP" "TEMPRON"
manufacture of fixed dental prostheses h, bit 0,203 0,052 0,176
ISO-104 . .
4 Acrylic plastics of hot polymerization for the SO-10477 "Sinma M" "Sinma M+V" (Sjlfl)gerpont
manufacture of fixed dental prostheses h. bit 0.131 0.027 0.062
5 Coveri ish ( . i ) ISO-14569 | "EDA-03" "Sinma M+V" | "Conalor"
overing varnish (ensuring compliance h, bit 0.169 0333 0.263
6 Dental cement for permanent fixation of 1SO-9917 |"Compo-mer" |"Fuji Plus" "Ketac Cem"
prostheses h, bit 0,297 0,228 0,266
7 Adhesive materials for improving the quality of |[ISO-10873 | "Stomafix" "Corega" "Lacalut"
fixation of removable dental prostheses h, bit 0,317 0,327 0,157
8 Sili lini ol f bl ISO-10139 | "Ufi Gel P" "PM-SN" "Silagum"
Sileon ing mtrl o remo bl oo 'Somr DG
" P h, bit 0,999 0,499 0,665

Note: ISO is the international standard for the quality of dental material; h is a generalized indicator of the quality of the dental
material, taking into account its indicative properties, provided by ISO, bit
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according to a set of indicators using a single method
of comprehensive assessment of their properties. We
used the obtained data to substantiate and develop
a professional advisory system for the selection of
compliant dental materials in the manufacture of
removable and non-removable structures of dental
prostheses.

Thus, our own scientific achievements regarding
the comparative evaluation of the physical-mechan-
ical and clinical-technological features of structural
and auxiliary dental materials with the performance
of their comparative qualitative assessment accord-
ing to the indicators of properties significant in the
orthopedic dentistry clinic are comprehensively pre-
sented.
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