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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, kgficm?) of the
material for soff substrates ranges from (5.29+19.2) kgfen?

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.

LB. Aniwen,

OOKMOp MeOUUHIUX HAYK, npogecop,
3a8i0veay Kagheopl OpmoneoudHoi cmomMamonozii,
Xapxigcoxuti HayioHanbHUti MeOuyHUil YHigepcmen,
npocn. Hayxu 4, m. Xapxis, Yxpaina, inoexc 61000,
iv.yanishen@knmu.edu.ua

0./1. @edomosa,
KQHOUOAM MeOUYHUX HAVK,
odoyenm xageopu opmoneouyHol cmomamonoaii,
Xapxiscoxuti HayioHansHuti MeoudHuil yHieepcumen,
npocn. Hayxu 4, m. Xapxis, Yxpaina, inoexc 61000,
ol.fedotoval@knmu.edu.ua

H.JI Xnucmyn,
KQHOUOAmM MeOUYHUX HAVK,
20NI0GHUTL JIIKAP CIMOMAmMON02IYHOT KIiHiKy «Mpiay,
eyiL. B. Bunnuuenxa, 94, m. Jlobomun, Xapriecoka 061.,
Yxpaina, inoexc 62433, natalja khlistun(@i.ua

H.B. Kpuuxa,

KAHOUOAM MeOUYHUX HAVK, O0leHm,
ooyenm xageopu opmoneouyHol cmomamonodii
Xapxiscoxuti HayioHanbHuti MeoudHuil yHieepclmemn,
npocn. Hayku 4, m. Xapxis, Yxpaina, inoexc 61000,
nv.krychka@knmu.edu.ua

HOPIBHAJIBHA KBAJIIMETPUYHA
OLIHKA 3YBOTEXHIYHUX
CTOMATOJIOI'TYHUX MATEPIAJIIB AJisA
BUI'OTOBJIEHHA 3YBHUX ITPOTE3IB

Anomayin. 3eaxcarouy Ha 3HAYHY KiTbKicmb OCHOBHUX
i OONOMICHUX CIIOMAMONO2IMHUX MAMEPIAnia, o 8UKO-
PUCMOBVIOMBCSL HA emanax opmoneouyHozo JiKyeanHs,
cmae  3posyMiNion HA2aNbHA nompeba Yy NposeOeHHi
NOPIGHSILHOI  KeANIMEMPUYHOT  oyinKy  3y60mexHiuHux
CHIOMAMONO2IYHUX  Mamepianig, OCHOGHOM (HYHKYIE
aKoi € [HQOPpMYBAHHA JIKAPA 000 ONMUMATILHO2O IX
niobopy. Memoio dociiosicenus 63710 nposedenns nopie-
HANBHO2O 6a2amOGhaKmopHO20 KEANIMEMPUIHO20 AHANI3Y
KOHCMPYKYIHHUX Ma  OONOMIJNCHUX —CIHOMAMONIO2IYHUX
Mamepianig. I3 KoHcmpyKyitinux Mamepianie ona opmo-
NEOUUHUX CIMOMAMONIOLTYHUX KOHCMPYKYIT Hamu & Jiabo-
PAMOPHO-EKCNEPUMEHMATBHUX YMOBAX GUEYEHI CmoMa-
MONO2IYHI NAACMMACH, NOKPUSHI 1aKy ma yemenmuy O
nocmitinoi ghixcayii 3y6HuUX npomesis, a maxodic QyHkyi-
OHATbHO-KOHCMPYKYITiHI Mamepiany (niOKNaooyHi cumi-
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KOHOBI ma ao2es3usHi) ma ompuMaHi gionogioni xeani-
MempuyHi NOKASHUKY, iHPOPMAMUSHICMb AKUX BUCOKA
Ma KoIeaemvea Y Medcax: OJa nAACmMac 2apa4oi noui-
mepuzayii — (0,343+0,349) 6im, ona niacmmac xonoo-
Hol nonimepusayii — (0,052+0,203) 6im, Ons nokpugHux
aaxie (0,169+0,333) 6im, ona yemenmie O NOCMItIHOL
¢ixcayii — (0,228+0,297) 6im, ona aozezusnux mamepia-
aie — (0,157+0,327) 6im. Miynicme 36°a3xy (U, xec/cm?)
Mamepiany Ona M AKUX NiOKIAO0K KOTUBAEMBCA Y MENCAX
(5,29+19,2) xec/cM? ma 8ionogioae HOpMAMUSHUM GUMO-
eam. Hamu 000amrogo pospaxoeari 8ionogioHi mexHo-
JI02IYHI [HOeKCU Memano-0eHmuHoeol biadzesii yemenmie
ona nocmitinol  ixcayii, 3HAUeHHA AKUX KOTUBAEMBC
y Mexcax (2,3+2,5) 00. Marouu Ha memi npogedenHs
NOPIGHANBHO20  6a2AMOpAKIMOPHO2O  KEATIMEMPUUHO20
AHANI3Y KOHCMPYKYIHHUX Ma OONOMINCHUX CIMOMAMOono-
2IYHUX Mamepianie, HAMU 30 EOUHOIO MEMOOUKOKO KOMH-
JIleKCHOI OyiHKY Ix enacmugocmeil OmMpuMaHi Oawi, wo
iHmezpanbHO XapaKkmepusyioms AKicme mamepiany 3a
KOMNJIEKCOM NOKA3HUKIB.

Knrouoei cnosa: reanivmempuuna oyiHka, cmoMamono-
CIYHI  Mamepiany, KOMIAAEHMHICb, CIMOMAMOI02iYHI
KOHCMPYKYIT.

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 cach
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) kgt/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) kgf/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 — (19.2+0.25) kgt/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 =0 rotacty 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 manufacture of the base of a removable h, bit
prosthesis 0,348 0,343 0,349
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
N Acrylic plastics of hot polymerization for the L2 b "Sinma M" "Sinma M+V" gli[]);:rpont
manufacture of fixed dental prostheses I bR 0.131 0.027 0.062
5 Coverinp: saridh fersuring complizr) ISO-14569 |"EDA-03" "Sinma M+V" | "Conalor"
OVETIg VATNISh (CSUTNE COMpPHAnce h, bit 0,169 0,333 0.263
6 Dental cement for permanent fixation of ISO-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 = - : ISO-10139 | "Ufi Gel P" "PM-SN" "Silagum"
Silicone lining materials for removable " "
structures of dental prostheses Voco L) DMG
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 1SO, 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.

Bibliography:

1. Appleby R.C., Kirchoff W.F. Immediate maxillary
denture impression. J. Prosth Dent. 2012. No5. P. 443.

2. Bradm M., Canston B.E. Use of polymeric material
in dentistry. Flastm Polim. 2011. Nel153. P. 140-144.

3. Donovan T.E., Hirst R.G., Campagni W.V. Phisical
properties of acrilic resin polemerized by four different
techniques. The Journal of Prosthetic Dentistry. 2015,
Ne 4. P 522-524.

4. Hill EE., Lott J. A climically focused discussion
of luting materials. Dent J. 2011. No56(1). P. 67-76. doi:
10.1111/.1834-7819.2010.01297 x.

5. ISO 9917-1:2007-1:2007. Dentistry — Water-
based cements — Part 1: Powder/liquid acid-base cements.
2007.2:23. URL: https://www.iso.org/standard/45818.
html

6. Poxko M., [Tomosuu 3., Kypoemosa B. Cromaromo-
ris. Kuis: Memununa. 2013. T, 1. 872 ¢.

7. Sailer 1., Balmer M., Husler J., Hammerle CHF.,
Kanel S., Thoma D.S. 10-year randomized trial (RCT)
of zirconia-ceramic and metal-ceramic fixed dental
prostheses. J Dent. 2018. Ne76. P. 32-9. doi: 10.1016/}.
jdent.2018.05.015. PMID: 29807060.

8. Smimren 1. B., ®emorosa O. JI. IIpobnema komi-
JAEHTHO-OPIEHTOBAHMX IHHOBALIH 3yOOTCXHIYHOTO MaTe-
plajio3HABCTBA B KOHTCKCTI MIABHINCHHS C(CKTHBHOCTI
CTOMATOJIOTIMHOTO JIKYBAHHS. VKpaiHcoKuti cmomamono-
eiunuil anvmarnax. 2016. Ned. C. 60-68. URL: http://nbuv.
gov.ua/UJRN/Usa 2016 4 15

References:

1. Appleby, R.C. & Kirchoff, W.F.( 2012). Immediate
maxillary denture impression. J. Prosth Dent., 5, 443.

2. Bradm, M. & Canston, BE. (2011). Use of
polymeric material in dentistry. Flastm Polim., 153,
140-144.

3. Donovan, TE., Hirst, R.G. & Campagm, W.V.
(2015). Phisical properties of acrilic resin polemerized
by four different techniques. The Journal of Prosthetic
Dentistry, 4, 522-524.

4. Hill, EE. & Lott J. (2011). A clinically focused
discussion of luting materials. Dent J., 56(1), 67-76. doi:
10.1111/5.1834-7819.2010.01297 x.

5. ISO 9917-1:2007-1:2007. (2007)
Dentistry — Water-based cements — Part 1: Powder/liquid
acid-base cements.;2:23. Available at: https:/www.iso.
org/standard/45818 html

6. Rozhko, M., Popovych, Z., Kurojedova, V. (2013).
Stomatologija [ Dentistry]. Ky1'v: Medycyna [in Ukrainian].

7. Sailer, I, Balmer, M, Husler, J, Hammerle ,CHF.,
Kanel, S. & Thoma, D.S. 10-year randomized trial
(RCT) of zrconia-ceramic and metal-ceramic fixed
dental prostheses. J Dent. 2018;76:32-9. doi: 10.1016/.
jdent.2018.05.015.

8. Yamishen, I.V. & Fedotova, O.L. (2016). Problema
komplajentno-orijentovanyh innovacij zubotehnichnogo
materialoznavstva v konteksti pidvyshhennja efektyvnosti
stomatologichnogo likuvannja [The problem of com-
pliance-oriented innovations in dental materials science
in the context of improving the effectiveness of dental
treatment]. Ukrai'ns'kyj stomatologichnyj al'manah —
Ukrainian dental Almanac. 4, 60-68 Available at: http:/
nbuv.gov.ua/UJIRN/Usa 2016 4 15 [in Ukrainian]


https://www.iso.org/standard/45818
http://nbuv
https://www.iso

SMICT

EKCIIEPUMEHTAJIBHO-TEOPETHYHA CTOMATOJIOT'TA
C.M. 3Bsrin, 10.B. Jlaxtin. Cran oKCUT€HAL] SICEH MIPU CYTPAOKITIO31 HHIX
CHIBBITHOIIEHHSIX OKPEMHUX 3YOIB Y BIKOBOMY QCTICKTL.............cooiiiiiiiiieiiieeieee e 2

T.M. lllepouna, K.M. JIuxora. Po3mmpeHnst BEpXHBOI IeJIeny He3HIMHIM
anaparoM RME y MAI€HTIB, IO 3POCTAROTD.............c.oeoviiieeee e 9

TEPAITEBTUYHA CTOMATOJIOI'TA
B.O. Binan, FO.JI. Banapiscbkuii. Oniaka cTaHy MiKpoO1OIeHO3y sICeHHUX OOpo3eH
y TaLi€HTiB-BICbKOBOCTYk00BLIB 3CY 3 XpOHIYHUM KaTapajJbHUM TIHTIBITOM............................ 17

A.V. Sergeieva. Validity of complex modern radiologic examination of patients
with generalized marginal periodontitis of chronic treatment.................................................... 24

XIPYPI'TYHA CTOMATOJIOI'TA

0.0. I'ynap’san, A.M. JIazapenko. O1iHKa BIUTUBY 3aTsKHOTO 3aaJIbHOTO
YCKJIaJJHEHHs ICHTAJIBHOI IMITJIAHTALl] Ha MPOLIEC OCTEOIHTerpaLii BCTAHOBIEHUX
BHY TPI ITHBOKICTKOBIX IMIITAHTATIB.. ... ....ooii ittt 30

B.I. JIynry, K.B. JIynry. IlinBuinesHs NpOTUNYXJIMHHOTO €(PEeKTy MPH JIKyBaHHI

PAKY TIOPOIKHIHM POT@.......eeiiiiiiiiie ettt ettt ettt ettt ettt 37
JA.M. lleguenko, A.I'. I'yarok, H.I. Moauaniok, B.A. Jloraii. YnsrpactpyKkTypHi 3MiHH
KICTKOBOi TKAHWHH Ta OKICTS MiCJIsl BOTHETIAJBHOTO Ta HEBOTHEMAIBHOTO

TOLITKOKEHHS IIEJETT Y Iy PIB B €KCIICPHUMEHTL ...........ooiiiiiiiiioe oo 40
B.B. ®inonenko, O.A. Kanopa, H.B. Bigenxo, B.Il. €pumenko, A.O. SAxoBeHko.
MeHemKMEHT IiTel 13 BpOIKeHUMH OOHOOIYHUMH HE3POLIEHHAMU ryOn

Ta maHeOIHHS 13 3aCTOCYBAHHIM MYJIBTHIUCUUATUTIHAPHOTO TIAXOMY. ... ... .eeoveeeeieieeeeeeeieeeee 47

OPTOIIEAUYHA CTOMATOJIOI'IA

3.P. Oixoran, A.B. Kpoxmanb. AkTyalbHI aCIIEKTH A1arHOCTUKHU 1 TIPOTHO3Y BAHHS

3aXBOPIOBAHb CKPOHEBO-HIKHBOIIECTTHUX CYTTIOOIB. ............iiiiiiiiie oo 60
A. M. lIpomenko. O1iHKa SIKOCTI KUTTS MALIEHTIB

13 BHY TPIITHBOCY ITIOOOBUMU TOPYIIEHHIMEL ..............oiii i oee e, 64
N.S. Proshchenko, K.O. Sorokina. Analysis of the use of analog and digital technologies

in orthopedic treatment of PAtieNtS....................oooo it 71
L.V. Yanishen, O.L. Fedotova, N.L. Khlystun, N.V. Krychka. Qualimetrics comparative
evaluation of tooth-technical dental materials for the manufacture of dentures ........................... 81

OPTO/JIOHTIA

O.E. Nomerovska, V.N. Gorokhivskyi. The duration of the processes
of virtual braces placement by an orthodontist on the jaws digital models
and modeling and correction of templates for their transfer to the oral cavity............................. 85

CTOMATOJIOI'TA AU TAYOI'O BIKY

B.B. I'opoxoBcbknii, O.B. Jlenbra. J{ocnmiakeHHs BILUTHBY JIiKyBaJIbHO-TIPO(1IAKTHIHOTO
KOMIUIEKCY Ha CTaH TBEPIUX TKAHHUH 3yOiB y miTen
3 PAHHIM MPOPI3YBAHHAM MOCTIHHUX 3YOIB..........ooo it oo, 91



