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Bilobrov R. V.

COMPARATIVE EVALUATION OF PHYSICAL, MECHANICAL AND PHYSICOCHEMICAL

PROPERTIES OF DOMESTIC ASHLESS ACRYLIC PLASTICS
Kharkiv National Medical University (Kharkiv, Ukraine)
rv.bilobrov@knmu.edu.ua

Dental materials science is focused on developing new and improved, already-known materials for use in the
clinical practice of dentistry. Traditional treatment methods, such as crowns and fixed partial dentures, effectively
restore function and aesthetics to internal teeth.

This study aimed to conduct a comparative assessment of the physico-mechanical and physico-chemical proper-
ties of domestic ashless acrylic plastic with foreign analogues.

Together with our partners from the accredited research laboratory of dental materials of the company "Stoma
in Kharkiv, Ukraine, we conducted a detailed analysis of ashless plastics for cold polymerization. In our research, we
have studied these materials' physical and mechanical characteristics, such as surface microporosity, microhardness,
light reflectance, bending stress, and tensile strength, in detail. Their physicochemical properties, such as monomer
content, water absorption, ash content, linear shrinkage and specific weight, were also investigated.

The research results showed that the "Modeplast" material from JSC "Stoma" turned out to be superior com-
pared to other studied materials. It differed from Bredent's "Pi-Ku-Plast" with lower monomer content and was more
potent and stable, particularly regarding water absorption and microporosity. Modeplast also proved more decisive
in bending stress and tensile strength, making it a promising material for dental practice.

Key words: ashless plastics, modeling, fixed prosthetics, physical and mechanical properties, physical and chemi-
cal properties, total crown defects, post and rail structures, microprostheses, framework modeling, stump inlays.

Connection of the publication with planned re-
search works.

This work is a fragment of the research work of the
Kharkiv National Medical University, in particular, the
Department of Orthopedic Stomatology “Restoration of
the quality of life of patients with major dental diseases
of the organs and tissues of the maxillofacial area with
the help of orthopedic treatment and rehabilitation”,
state registration number 0122U000350).

Introduction.

Dental materials science aims to create new and im-
proving already known materials, studying their techno-
logical and clinical properties relevant to clinical practice
indentistry [1]. The traditional method of treatment with
crowns and fixed partial dentures is well-established
and effective in restoring function and aesthetics when
one or more teeth are lost [2]. To determine the need
and choose the best treatment, a clinical assessment
of the patient’s dental status and a thorough analysis
of possible methods of restoring the function and ap-
pearance of the dental and jaw apparatus [3]. Currently,
scientists and practising dentists are actively working on
developing less traumatic and more effective treatment
methods, mainly when restoring teeth with the help of
crowns and fixed partial prostheses. Caries, injuries and
other damage to teeth can cause the loss or destruction
of the crown part but leave the roots intact [4]. Some
researchers claim that 98% of such roots can be used
for subsequent tooth prosthetics, but in practice, this
happens only in 2% of cases [5]. Modern research aims
to improve the objectivity of assessing color, morphol-
ogy and laboratory stages of construction manufactur-
ing. They use advanced technologies, such as spectro-
photometry and ultrasound diagnostics, and formalized
methods of recording various parameters [6, 7].

In the modern dental industry, there is a variety of
pin systems, but many studies confirm that using stump
inlays is the most effective method for restoring dam-
aged teeth [8]. Disadvantages of making stump inlays,
especially if the structure will be located below the gin-
gival margin, there is a high risk that its edge may not
properly adhere to the remaining hard tissues of the
supporting tooth and may lead to the creation of ad-
ditional damage to the periodontal tissues and lead to
premature failure fixation of the tab in the root canal
[9, 10]. Therefore, in our opinion, it is relevant to use
modern dental materials at the stages of inlay modeling,
both by the direct method and in the dental laboratory,
which will save the time of orthopedic dentists and den-
tal technicians and achieve a more accurate fit of the
microstructure to hard tissues supporting teeth [11, 12].

The aim of the study.

To carry out a comparative assessment of the phys-
ico-mechanical and physico-chemical properties of do-
mestic ashless acrylic plastic with foreign analogues.

Object and research methods.

Together with our colleagues from the accredited
research laboratory of dental materials of the compa-
ny “Stoma” in Kharkiv, Ukraine, we conducted a report
analysis of ashless plastics for cold polymerization. Our
research studies the physico-mechanical parameters
of these materials, such as surface microporosity, mi-
crohardness, reflection coefficient, bending stress, and
tensile strength, as well as their physicochemical prop-
erties, such as monomer content, water absorption,
ash content, linear shrinkage, and specific weight. For
our research, we used four different dental materials:
“Modeplast” from JSC Stoma in Ukraine, “Pi-Ku-Plast”
from Bredent in Germany, “Cerin” from Spofa Dental in
the Czech Republic and “Txowax” from Yeti Dental, as
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well from Germany. We examined 120
samples (30 samples of each material)

Table 1 — Results of laboratory study of physicochemical properties
of auxiliary dental modeling materials

according to the methods provided by o2 = >
the international standard 1SO 10139. Lo f ‘ é g S § o - g
The results obtained were pro- | Properties %g 23 g@ F5= >§' =
cessed and analyzed using variance | of modeling 2 a8 = 253 S
statistics, including calculating the | materials =3 = zé é = =g
mean value, the mean squared de- 25 = v e =
viation, and the standard error of the =~ Ty - =
mean value. Mean values were com- |2 3| o 0,50 0,43+0,09° | 0,42+0,11 | 0,5140,10° | 0,49+0,12¢
pared using the Student’s t-test, witha |8 2[ 1,0 0,860 0,840 0,980 0,980
difference between groups considered |5 2 X
statistically significant at p<0.05, which B hy bit ° 0,187 9211 9,029 0,028
is standard in medical research. Allour | § Mim'g 32,0 26,4+0,9° 27,8+1,2 28,3+0,8° 29,1+0,7°
calculations were performed on a Win- | 2 g me/sm
dows 10 operating system computer. 2 g S L0 0,850 Q868 8134 8203
Research results and their discus- ©| h, bit 0 0,162 0,177 0,317 0,094
S : g | iNEm), <0,020  |0,015+0,001°(0,012+0,001 |0,018+0,001°| 0,019+0,001°
In general, most of the studied | § % : ’ : : : : : : ’
physicochemical properties of mod- % S 1,0 0,750 0,600 0,900 0,950
eling materials met the normative re- | < .
quirements of 1ISO-10139 and are listed hy bit 0 011 02 0,157 0%
in table 1. _ & (M;jm)' <1,50 0,30£0,03% | 0,41+0,05 | 0,20£0,03° | 0,46%0,04¢
Thus, the % of residual monomer g% so 0 p— _— 0493 p—
was from 0.42 to 0.51. The smallest |5 = 4 4 s . .
value was the material “Pi-Ku-Plast” | | h, bit 0 0,913 0,711 0,887 0,696
Bredent (0.42:0.11%) and probably | | Mim, | 43 494 |0933:0,00170,937:0,003 [0,936£0,001°( 0,938+0,001°
(p<0.05) — “Modeplast” JSC “Stoma” |& &, units
(0.43+0.09%) compared with “Cerin” g'g S 1,0 0,995 0,996 0,996 0,996
Spofa Dental (0.51#0.10%) and |” h, 0 0,007 0,006 0,006 0,006
“Txowax” Yeti Dental (0.49+0.12% 3 ——
(table 1). ( & Generahzei?ﬁﬂ;tty . 0,316 0,309 0,275 0,174

The values of water absorption for

the studied materials were in the range
of 26.4-29.1 mg/cm* and with prob-
ably (p<0.05) lower values for “Modeplast” JSC “Stoma”
(26.4£0.9 mg/cm?®) compared to “Pi-Ku-Plast” Bredent
(27.8+1.2 mg/cm?®), “Cerin” Spofa Dental (28.3+0.8 mg/
cm?®) and “Txowax” Yeti Dental (29.1 0.7 mg/cm?).

As for the ash content of the studied materials (it
was in the range of 0.012-0.019%), it was found that
the company “Pi-Ku-Plast” Bredent had better qual-
ity (0.012+0.001%) and probably (p<0.05) JSC “Mod-
eplast” “Stoma” (0.015+0.001%) compared to “Cerin”
Spofa Dental (0.018+0.001%) and “Txowax” Yeti Dental
(0.01940.001%).

The specific gravity value for the
studied materials ranges from 0.933
to 0.938 units. At the same time, prob-
ably (p<0.05) slightly lower values were
established for the materials “Mode-
plast” JSC “Stoma” (0.933+0.001 units)
compared to “Pi-Ku-Plast” Bredent
(0.937£0.003 units), “Cerin” Spofa
Dental (0.936+0.001 units) and “Txo-
wax” Yeti Dental (0.938+0.001 units) 0
(fig. 1).

The linear shrinkage values for the
studied materials also corresponded
to I1SO-10139 standards and ranged
from 0.20 to 0.46%. Smaller values
were found for materials “Cerin” Spofa
Dental (0.20+0.03%) and probably
(p<0.05) — “Modeplast” JSC “Stoma”
(0.30+£0.03%) compared to “Pi-Ku-

M % of residual monomer
[l ashiness
[ specific weight

Notes: — significant differences at the p<0.05 level between: * — material 1 and 2, * — material
3 and 1, “—material 4 and 1; — material coefficients: S — relative standardized; hu is qualitative.

Plast” Bredent (0.41+0.05%) and “Txowax” Yeti Dental
(0.46£0.04%).

We also determined the physical and mechanical
properties of the studied materials, which are presented
in table 2.

It should be noted that almost all the values of the
physical and mechanical properties of the examined
auxiliary dental materials completely met the require-
ments of ISO-10139.

Thus, the microporosity indicators of the surface
of the studied dental materials ranged from 0.038 to

r lil .|l ..l

"Modeplast" JSC
"Stoma'", Ukraine

"Pi-Ku-Plast" ;Cerin"éspn:a "Txowax" Yeti
Bredent, aEEAL S tac Dental, Germany
Republic
Germany
Wwater absorption
M linear shrinkage

Figure 1 — Comparison of qualitative indicators of physical and chemical properties of

ashless plastics for modeling.
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Table 2 — Results of laboratory study of physical and mechanical
properties of auxiliary dental modeling materials

MH/m?) and probably (p<0.05) — “Mode-
plast” JSC “Stoma” (234.3+0.4 MH/m?) in

O v = > contrast to “Cerin” Spofa Dental and “Tx-
c o - . .
o 23 ge £ e z g owax” Yeti Dental (respectively 242,7+1.2
e o 2 = Q
Properties g 23 2e Sos 25 and 202.5£0.6 MN/m?).
of modeling = e 5 - 23 §_ g9 The values of the reflection coefficient
materials s = ol g5« 22 of the researched dental materials fully
= > g v 0 e met the regulatory requirements of 1SO-
21 v 10139 for all manufacturers, being within
3 ( m‘r:;)' 0,046 [0,038+0,001% 0,04610,001 |0,044+0,002°|0,042+0,003 the range of 3.8-4.3%, and the highest in-
£8 > _— T y— — dicators were found for “Modeplast” JSC
3 £ d d d 4 : “Stoma” (4.3+0.2 %) significantly (p<0.05)
‘€| h, bit 0 0,228 0,000 0,062 0,064 compared to “Pi-Ku-Plast” Bredent,
2 | (Mem), i i N 41 % L “Cerin” Spofa Dental and “Txowax” Yeti
-§ MN/m? 28,2 a0 | 228205 | WAL | 2025500 | patsl (respectively 4.0£0.3; 3.8+0.2 and
@ 0,
= S 1,0 1,026 1,000 1,063 0,887 4.10.3%). . L
5 : The bending stress indicators for
S | hybit 0 0,038 0,000 0,014 0,122 the studied materials of all companies
5 £|(M<m), %/ <50 4,3+0,2° 4,0£0,3 3,8t0,2° | 4,1x0,3¢ | ranged from 98.7 to 117.6 MPa with
T S 10 0,860 0,800 0,760 0,820 Brobably (p”50.05) hllgher |'r,1d|cators for
= "g : Modeplast” JSC “Stoma” compared
« 3| h, bit 0 0,187 0,258 0,301 0,178 to “Pi-Ku-Plast” Bredent, “Cerin” Spofa
o ('\:/IiP”;)' >650 | 117,6+3,2° | 101,6¢2,0 | 98,7:4,1° | 99,2¢3,3c | Dental and “Txowax” Yeti Dental (respec-
£8 tively 117.6+3.2; 101.6+2.0; 98.7+4.1 and
é = S 1,0 0,556 0,643 0,656 0,526 99.2+3.3 MPa).
h,, bit 0 0,471 0,410 0,399 0,477 The tensile strength of all materials
(M£m), (values from 24.5 to 32.0 MPa) also de-
= 220,0 28,041,0° | 32,041,0 | 24,5¢0,5° | 25,2+0,7° i " :
= ol MPa termined full compliance with 1SO-10139
(=
ol s 1,0 0,714 0,625 0,816 0,838 standards and amounted to 28.0+1.0
= +
[ h,, bit 0 0,347 0,424 0,239 0,126 MPa for “Modeplast” JSC “Stoma”, for
Generalized qualty “Pi-Ku -Plast” Bredent — 32.0+1.0 MPa,
indicatar— d, Bit 0,254 0,218 0,203 0,193 for “Cerin” Spofa Dental — 24.5+0.5 MPa

Notes: — significant differences at the p<0.05 level between: * — material 1 and 2, ® —
material 3 and 1, *—material 4 and 1; — material coefficients: S — relative standardized; hu

is qualitative.

0.046 mm? with probably (p<0.05) lower values for the
materials of the company “Modeplast” JSC “Stoma”
(0.0384£0.001 mm?) compared to “Pi- Ku-Plast” Bredent
(0.04610.001 mm?), “Cerin” Spofa Dental (0.044+0.002
mm?) and “Txowax” Yeti Dental (0.042+0.03 mm?)
(fig. 2).

Also, it is determined that the closest to 1ISO-10139
standards in terms of microhardness indicators among
the studied materials (values from 202.5 to 242.7 MN/
m?) was the company “Pi-Ku-Plast” Bredent (228.2+0.5

0.5
0.45

0

0.4
0.35
0.3 ‘
0.25 M
0.2 —— | i
0.15 |
0.1 j \
0.05 \

and for “Txowax” Yeti Dental — 25.2+0.7.

Conclusions.

Several parameters of dental materi-
als from different manufacturers were
studied, including the content of residual monomer,
water absorption, ash content, specific weight, micr-
oporosity, microhardness, reflection coefficients, bend-
ing stress and breaking strength.

It was noted that Bredent’s “Pi-Ku-Plast” material
has a lower monomer content than with “Modeplast”
JSC “Stoma” (p<0.05). The “Modeplast” material was
smaller than “Cerin” from Spofa Dental and “Txowax”
from Yeti Dental (p<0.05). Regarding water absorption,
“Modeplast” had a lower value, espe-
cially with “Pi-Ku-Plast” Bredent (p<0.05).
The ash values also differed, and “Mod-
eplast” was less than “Cerin” and “Tx-
owax”, but more than “Pi-Ku-Plast”
Bredent (p<0.05). The microporosity of
the materials was within the established
standards, but “Modeplast” differed
from other materials in its microporosity
(p<0.05). Regarding stress bending and
tensile strength, Modeplast was stronger

"Modeplast™ JSC
"Stoma", Ukraine

"Pi-Ku-Plast”, "Cerin"", Spofa Dental,
Bredent, Germany  Czech Republic

B Microhardness
B Bending stress

B Surface microporosity
[ Reflection coefficient
B Tensile strength

Figure 2 — Comparison of qualitative indicators of physical and mechanical properties

of ashless plastics for modeling.

than other materials, including Bredent’s
Pi-Ku-Plast, Spofa Dental’s Cerin, and Yeti
Dental’s Txowax (p<0.05).

Prospects for further research.

In the future, it is planned to describe
the methodology and the results of re-
search obtained with the help of com-
puter modeling.

"Txowax"Yeti

Dental, Germany
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NOPIBHANNbHA OUIHKA ®I3UKO-MEXAHIYHUX TA ®I3UKO-XIMIYHUX

BNACTUBOCTEM BITYU3HAHOI BE330/1bHOT AKPUNOBOI MNJIACTMACHU
XapKiBCbKuii HawioOHaNbHKUIE MeguYHMiA yHiBepcuTeT (M. XapkiB, YKpaiHa)
rv.bilobrov@knmu.edu.ua

CmomamorsoziyHe mMamepiano3Haecmso 30cepedreHo Ha po3pobui Hosux | 8OOCKOHANEHUX yie 8i0oMUX
mamepianie 0519 3acmocy8aHHA 8 KAiHIuHIl npakmuui cmomamonoeii. Tpaduuilini memodu niKyeaHHA, MaKi AK
BUKOPUCMAHHA KOPOHOK Ma He3HIMHUX 4YaCcmKO8UX ripomesis, € ehekmusHUMU 019 8i0HO8eHHA (YHKUII ma
ecmemuku rnpu sHymMpiwHix 3ybax.

Memoto daHoz20 docnidxceHHA 6yaA0 nposecmu MOPIBHANLHY OUIHKY (Di3UKO-MEXAHIYHUX ma i3UuKOo-XiMiYHUX
asniacmusocmel] 8imyu3HAHOI 6e330/1bHOI GKPUAOBOI MAGCMMACU 3 3AKOPOOHHUMU GHOA020MU.

CninbHO 3 HAQWUMU napmHdepamu 3 axkpedumosaHoi 00cniOHUUbKOI nabopamopii cmomamoso2iyHux
mamepianie komnarii "Cmoma" e Xapxoei, YkpaiHa, mu rnposenu demasbHull aHania 6e33071bHUX aacmmac 004
X0A00HOI nosimepusauii. ¥ Hawux 60caiOHeHHAX MU OOKAAOHO sus4au (hi3UKO-MexaHiyHi XapaKmepucmuKu yux
mamepianie, Maki AK MiKporiopucmicme rnosepxHi, Mikpomaepoicms, KoegpiuieHm 8i0buUBAHHA C8iM/IA, 8U2UHAAbHA
Hanpyaa ma MiyHicme ripu po3msazysaHHi. Takoxc 6yau 0ocnidxceHi ix isuKko-ximiyHi enacmuasocmi, maki AK emicm
MOHOMepy, 8000M02/1UHGHHSA, 30/bHICMb, AIHIlHG ycadKa ma numMomd eaad.

Y pesyabmamax nposedeHo20 0ocnidxiceHHA 6ysa0 NoKasaHo, wo mamepian «Modennacms» 8id AT «Cmoma»
8UABUBCA ITepPesaXcHUM Y IMOPIBHAHHI 3 IHWUMU 80CAiOHy8aHUMU Mamepianamu. BiH 8iopiaHasca MeHW UM eMicmom
MoHomepy 8i0 «Pi-Ku-Plast» 8id Bredent ma 6ye 6inbl MiuHUM i cmiliKum, 30Kpemad 8 MUMaHHAX 8000M02/IUHAHHSA
ma mikpornopucmocmi. «Modernnacm» maKo# 8USBUBCA CUMbHIWUM Y 8USUHOHHA HaAnpyau ma miyHocmi npu
posmsazysaHHi, wo pobums 020 rnepcriekmusHUM Mamepianom 0419 BUKOPUCMAHHA 8 cmomamonoaiyHill npakmuu.

Key words: 6e330abHi naacmmacu, MooentosaHHA, He3HiMHe rpomesy8aHHA, (i3uKo-mexaHiyHi enacmusocmi,

izuKo-XiMivHi  enacmusocmi, MmMomanvHi
MOOenB8AHHA KAPKACI8, KYKCO8i BKAAOKU.

38’a30K ny6nikauii 3 N1aHOBUMMU HayKOBO-AOCNIf-
HUMU poboTamu.

[aHa pobota € pparmeHTOM HayKOBO-AOCAIAHOI poO-
60TK XapKiBCbKOrO HalioOHa/NbHOIMO MegU4HOro yHiBep-
cUTeTY, 30Kpema Kadeapu opToneanmuHoi CTomaTonorii
«BigHOB/MIEHHA AKOCTI *KWUTTA MaLi€HTIB 3 OCHOBHUMMU
CTOMATONONYHUMMN 3aXBOPIOBAHHAMM OpraHiB Ta TKa-
HUWH LLEe/IenHOo-/IMLLEBOI AiIAHKM 3a AONOMOIOl0 opTone-
OVYHOTO NiKyBaHHA Ta peabinitalii», HoMep Aep:KaBHOI
peecTpauii 0122U000350).

Beryn.

CtomaTosioriuHe MaTepiano3HaBCTBO CNpAMOBaHe
Ha CTBOPEHHA HOBWX i BAOCKOHA/IEHHA BXKE BiZOMMUX
maTepianie, BUBYEHHA iXHIX TEXHONOTYHUX i KAIHIYHUX
BNACTUBOCTEH, WO MaloTb BiAHOLIEHHA A0 KAiHIYHOT
npakTuui 8 cromatonorii [1]. TpaauLiiHWI meToa, NiKy-
BaHHA KOPOHKaMMW Ta HE3HIMHUMM YACTKOBUMMU NpoTe-
3amu € fobpe BCTaHOBNEHOIO Ta ePeKTUBHOIO Ha NMpakK-
TUUi A4N9 BiAHOBNEHHA GYHKLiI Ta eCTeTUKKU NpKu BTpaTi
onHoro abo Kinbkox 3y6is [2]. [1nA BU3HaYeHHA NoTpebun
Ta BU6OpY HalKpallloro AikyBaHHA NPOBOAUTLCA K/iHIY-
Ha OLiHKa CTOMaTOo/NONYHOrO CTaTycy NMaujieHTa, a TaKoXK
peTenbHU aHasi3 MOMIMBUX METO/iB BiAHOBJEHHA
$YHKUji Ta 30BHiLIHbOTO BUINALY 3yOO-LUENenHoro amna-
paty [3]. HuHi, HayKoBLi Ta NpakTUKyloUi fikapi-cTo-
MaTo/10rM, akTUBHO MPaLoOTb Haj, po3poOKOI0 MeHLU
TpaBMaTUUHUX i 6iNbll ePEeKTUBHUX METOAIB /liIKyBaHHA,
30Kpema npu BigHOB/EHHI 3ybiB 3a 4OMOMOroI0 KOpo-
HOK i He3HIMHUMX YacTKoBUX NpoTesie. Kapiec, TpaBmu Ta
iHLWI NolKoAXKeHHA 3y6iB MOXYTb CMIPUUMHUTHU iX BTpa-
Ty ab60 pyliHyBaHHA KOPOHKOBOI YaCTUHU, aje 3a/ULLn-
TW iHTaKTHI KopeHi [4]. JenAki gocniaHUKN CTBEPOKYIOTb,
wo 98% TaKkuMx KOPeHiB MOXKHa BUKOPMUCTOBYBATH ANA
noaanbluoro npotesyeaHHA 3y6a, ane Ha MpakTuui Ue

dechekmu KOPOHOK,

wmugmosi KOHCMPYKuUii, Mikporipomesu,

Big6yBaeTbca nuwe B 2% Bunaakis [5]. CyyacHi gocni-
OMEHHA cnpAMOBaHi Ha BAOCKOHaNeHHA 06’ eKTUBHOCTI
OLIHKK Konbopy, mopdonorii Ta nabopaTopHUxX eTanis
BMTOTOB/IEHHA KOHCTPYKLj. BOHW BUKOPUCTOBYIOTD Me-
penosi TEXHONOTII, TaKi AK CNeKTpopOoTOMETPIA Ta y/b-
Tpa3BYKOBa AiarHOCTMKa, a TakoX ¢opmanisoBaHi meTo-
AW peecTpalii pisHux napametpis [6, 7].

Y cyyacHili cTomaToNoriYHil iHAyCTpii icHye pisHoma-
HITTA WTUPTOBUX CUCTEM, NPOTE BE/IMKA KilbKiCTb A0CAi-
J¥KeHb MiATBEPAKYE, L0 BUKOPUCTAHHA KYKCOBOI BKNag-
KM € Hallbinbll epeKTUBHUM METO0M ANA BiHOB/IEHHA
noLukoarkeHux 3y6is [8]. Hegoniku npu BUroTOBAEHI KYK-
COBWX BKIAAO0K, 0cOB/NBO, AKLIO KOHCTPYKLA Byae pos-
TalLOBaHa HUXKYE ACEHHOTO Kpalo, € BUCOKUI PU3MK, LLO Ti
Kpail MOKe He Ha/lerKHUM YUMHOM NPUAATATU L0 TBEPAUX
TKaHWH ONOpHOTO 3y6a, Lo 3a/IMLLNNCA | MOXKe NpU3Bec-
TM [0 CTBOPEHHA A0AaTKOBOIO MOLUKOAMKEHHA TKaHWH
NMapogoHTy Ta NpUBECTU A0 NepeavyacHoro MopyLueHHs
dikcauji Bknagku y KopeHeeomy KaHani [9, 10]. Tomy,
Ha Hawy AyMKY, akTyaJlbHUM € BUKOPUCTAHHA CyvacHUX
3y6O-TEXHIUHMX MaTepianie Ha eTanax MOAEeNIOBaHHA
BKI/10K, AK NPAMUM METOA0M, TaK i B 3y60-TexHiuHil na-
6opartopii, AKi 403BONATL EKOHOMWUTU Yac CTOMATONOrIB-
opTonegie Ta 3yGHUX TexHiKiB Ta Aocartn Ginbl TOYHOro
NpUAsraHHA MIKPOKOHCTPYKLii A0 TBepAUX TKAHWH OMo-
pHux 3y6ie [11, 12].

MeTa gocnigKeHHs.

MNpoBecTn NopiBHANbHY OLIHKY i3sMKO-MeXxaHiuHUX
Ta ¢izMKo-XiMiYHMX BNaCTUBOCTEN BITUN3HAHOI 6€330/b-
HOI aKpW/I0BOI N/1IaCTMAcK 3 3aKOPAOHHUMMU aHa/IoraMM.

O6’eKkTH | meTOAM AoCNigKeHHA.

Pasom i3 HalwMmK Koneramu 3 akpeauToBaHoi Ao-
cnigHUUbKoi nabopaTopii cTomaTonorivHUx matepianis
KomnaHii «Ctoma» B MicTi XapKis, YKpaiHa, M1 npoBe-
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Tabnuuya 1 — Pesynbratn 1abopaTopHOro BUBYEHHA BisMKO-XiMiuHMX
B/IACTMBOCTEN AONMOMIKHUX 3yB0-TEXHIYHUX MoaenoBabHUX

«AT Ctoma» B YKpaiHi, «Pi-Ku-Plast»
Big, Bredent B HimeuuuHi, «LepiH»
Big Spofa Dental B Yexii Ta «Txowax»

martepianis
P Big Yeti Dental, Takoxk 3 HimeuunHu.
o < I - @ = . i
: = 2@ 2w 5 > 23 Mwu pocnigrkysanu 120 3paskis (no 30
Bnactusocri o M e v I 23 = ; ;
o o RS e S [2E 22 o 3pa3kiB KOXKHOTO MmaTtepiany) 3a meTo-
MoaenoBanb- = O = 7 a gz T < T T i
HUX MaTepi- g S =z 2% 2 IT $== Aamu, nepeabavyeHU MU MidKHaPOAHUM
anis Ecg Iz g § 5 2t cTaHgapTom 1SO 10139,
= =5 ¥ v ° ¥ 0 OtpumaHi pesynbratn 6yanm 06-
& 2] (M+m), } ] _ | pobneHi Ta I'Ip.03I.-IaJ1i§OBaHi 3a fo-
§ 9y 0,50 0,43t0,09" | 0,42¢0,11 | 0,51+0,10° | 049%0,12° | nomorol  papialliifHOi  CTATUCTUKM,
Q
Eg S 1,0 0,860 0,840 0,980 0,980 BR/IIOYAIOYN PO3PaXyHOK CepPefjHbOro
E = uT 5 o187 o1 5029 5028 3HaYeHHA, cepesHbOro KBagpaTUUHOIO
s O . i
x ] hy bt d ! ! ! BIOXWAEHHA Ta CTaHAApPTHOI MomMWA-
z . mMi;gﬁs 32,0 26,4t0,9° | 27,8+1,2 | 28,3t0,8° | 29,10,7° | KM CepeAHbOi BeMUYNHW. TOPIBHAHHA
oz g cepefHix 3HayeHb 6yn0 NpoBeaeHo
gz S 10 0,880 0,868 0,744 0,909 3a pgonomoro Kputepito CryaeHTa,
Q@ h,, bit 0 0,162 0,177 0,317 0,094 npy UbOMY PiSHULA MiX rpynamu Bea-
+ YKanacs CTaTUCTMYHO 3HAYYLLOI NpU
2 (M;m)' <0,020  |0,015+0,001%0,012+0,001 |0,018+0,001° 0,019+0,001° . yu P
L % 3HaveHHi p<0,05, wo € craHgapTHUM
E S 1,0 0,750 0,600 0,900 0,950 Y MeAUYHUX AO0CNiAMEHHAX. Yci Hali
) i =
% [ h, bit o 0,311 0,442 0,137 0,047 06UYUCNEeHHA 6yn’V| BUKOHaHi Ha nepco
M) HasibHOMY KOMIT'toTepi 3 onepauiiHoto
o % <1,50 0,30£0,03* | 0,41+0,05 | 0,20+0,03° | 0,46+0,04° | cuctemotro Windows 10.
z : a 3
3 g S 10 0,020 0,273 0,133 0,306 Pe3synbratu gocnipykeHHs 1a ix o6
= : roBOpeHHs.
hy bit o g3 0,711 9,887 9,696 B uinomy nepesaxHa 6ibLicTb A0-
n : ; L
g '\l:'r;i':;' 0,93-0,94 [0,933£0,001°(0,937+0,003|0,936£0,001% 0,938+0,001¢| CAiANYBaHUX Pi3UKO-XiMIYHWX BAACTH-
S < BOCTE MmopenioBasbHUX MaTepianis
= 5 1,0 Q895 0888 0,398 0,308 Bignoeifana HopMaTMBHMM BUMOTaMm
h, 0 0,007 0,006 0,006 0,006 ISO-10139 i HaBegeHa B Tabnuui 1.
YaaranbHeHuii nokasHuk 0,316 0,309 0,275 0,174 Tak, % 3a/ULIKOBOIO MOHOMEpPY
At —H, Bit cknagas Big 0,42 po 0,51. HalimeHwe

MpumiTKK: — AOCTOBIPHI BigMmiHHOCTI Ha piBHi p<0,05 mix: ® — maTepianom 1 Ta 2, * — maTtepi-
anom 3 1a 1, © — matepianom 4 Ta 1; - koediuieHTn maTepiany: S — BiAHOCHWI cTaHAapTU3OBa-

HUIA; hD— KBaNiMETPUUHUIA.

/1 3BiTHUI aHani3 6e330/1bHUX NNacTMac A1 XONOAHOI
nonimepusauii. Y HalMx AOCAIAMEHHAX BUBYAOTbCA
di3nKo-mexaHiuHi mapameTpu UMUX maTepianie, Taki AK
MIKPOMOPUCTICTb NOBEPXHIi, MiIKPOTBEPAICTb, KoediLieHT
BigoOparkeHHs, BUIMHalo4Ya Hamnpyra Ta MiLHICTb npwu
po3TAryBaHHi, a TakoX iX ¢isMKo-XiMi4yHi BAACTUBOCTI,
TaKi fIK BMICT MOHOMepY, BOLOMOIIMHAHHSA, 30/1bHICTb,
NiHiliHa ycaaKa Ta NMTOMa Bara.

[na Hawux gocnifxKeHb MU BUKOPUCTOBYBaAWU YO-
TUpKU pi3Hi 3yboTexHiuHi maTepianun: «MogennacT» Big,

i
0.9
0.8
0.7
0.6
0.5
0.4

3HauyeHHA maB matepian «Pi-Ku-Plast»
Bredent (0,42+0,11 %) i siporigHo
(p<0,05) — «Mogennact» AT «CTtoma»
(0,43+0,09%) nopieHAaHO 3 «LlepiH» Spofa Dental
(0,51+0,10%) i «Txowax»Yeti Dental (0,49+0,12%)
(oms.. Tabn. 1).

3HaueHHA BOAOMOIMIMHAHHA ANA  AOCAIAMYBaHUX
mMaTepianie 3HaxoAMIUCA B mexax 26,4-29,1 mr/cm®
i 3 BiporigHo (p<0,05) MeHWWMWU MOKa3HUKamMKU A1A
«Mopgennact» AT «Ctoma» (26,4+0,9 mr/cm®) nopisHAa-
Ho 3 «Pi-Ku-Plast» Bredent (27,8+1,2 mr/cm?), «LepiH»
Spofa Dental (28,3+0,8 mr/cm®) i «Txowax»Yeti Dental
(29,1+0,7 mr/cm®).

LUlo crocyetbca 30AbHOCTI  A0-
cnifyKyBaHUX Matepianis  (3Haxoau-
Naca B Mmexax 0,012-0,019%), 6yno
3’AcoBaHO Kpally fKicTb y ¢ipmu «Pi-
Ku-Plast» Bredent (0,012+0,001%) i
BiporigHo (p<0,05) «Mogennact» AT
«Ctoma» (0,015+0,001%) nopisHAHO 3
«LlepiH» Spofa Dental (0,018+0,001%)
i «Txowax»Yeti Dental (0,019+0,001%).

0

ol -_l .l_l.. l

3HayeHHA NUTOMOI Baru Ans Ao-

«MomemIacT» AT «Pi-Ku-Plast». «ITepin»., Spofa «Txowax»Yeti
«CToMay. VEpaiHa Bredent. Dental. Yexisn Dental, HiveTHHA CNigyKyBaHUX maTepiaiB 3HaXo4AYMCb
e iEns B mexkax Big 0,933 go 0,938 og. MNpu
ubomy, BiporigHo (p<0,05) 6ynu BCTa-
™ %% 3ATHINKOBOTO MOHOMEPY B B0 J0NOI THHAHHS HOB/IEHI AeWo HUXYi 3HAaYeHHA AnA

£ 30MBHICTE
HEIIHTOMA Bara

MW TTigifiEa ycamka

PucyHok 1 —NopiBHAHHA KBaNiMeTpUUHUX NOKazHUKIB i2uKo-ximiuHUX BnacTuBOCTEH

6e2330/1bHUX NAIACTMAC Ana moAentoBaHHA.

maTepianis «Mogennact» AT «Ctoma»
(0,933+0,001 op) nopieHAHO 3 «Pi-
Ku-Plast» Bredent (0,937+0,003 oa),
«LlepiH» Spofa Dental (0,936+0,001 oa)
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i «Txowax»Yeti Dental (0,938+0,001 opn)
(puc. 1).

3HauyeHHA MiHiHOT ycagku Ana Ao-
cNigrKyBaHUX MaTepiasiB TaKoXK Bigno.i-
hanu Hopmatueam ISO-10139 i 3Haxoam-
nuca B mexax Big, 0,20 po 0,46%. MeHLwi
3HaYeHHA KOHCTaTyBa/aMCA ANA MaTtepia-
nis «Uepin» Spofa Dental (0,20+0,03%)
i BiporinHo (p<0,05) — «MopaennacT»
AT «Crtoma» (0,30%0,03%) nopisHAHO
3 «Pi-Ku-Plast» Bredent (0,41+0,05%) i
«Txowax»Yeti Dental (0,46+0,04%).

TaKo»K, MW BCTaHOBU/U U di3nKo-me-
XaHiYHi BNacTUBOCTI AOCAIAKYBAHUX Ma-
Tepianis, AKi NpeacTaBaeHi y Tabnuui 2.

Cnig BKasaTu, WO NPaKTUYHO BCi 3Ha-
YyeHHA ¢i3nKo-mexaHiuHUX BAacTMBOCTEN
[OCNIAKYEMUX AOMOMIMHUX 3y6O-TeXHIU-
HUX CTOMATO/IONIYHMX MaTepianis Li/IKo-
BUTO Bignosiganu sumoram ISO-10139.

TaK, MOKa3HUKKU MIKPOMOPUCTOCTi No-
BEPXHi AocniaxKyBaHUX 3y6o-TeXHIUHUX
maTepianie Ko/MBanuMcA B Mexax Big,
0,038 10 0,046 mmK? i3 BiporigHo (p<0,05)
MEHLIMMWU 3HaYeHHAMU FJaa maTepia-
nis ¢ipmu «Mopennact» AT «Ctoma»
(0,038+0,001 mmK?) nopieHAHO 3 «Pi-
Ku-Plast» Bredent (0,046+0,001 mmk?),
«LlepiH» Spofa Dental (0,044+0,002 mmK?)
i «Txowax»Yeti Dental (0,042+0,03 mmK?)
(puc. 2).

TaKoK, BU3HAYaETbCA, WO HalbinbL
HabnnxxeHMmu Ao Hopmatusie ISO-10139
3a MOKasHMKaMW MIKPOTBEpAOCTi cepes,
BMBYAEMUX MaTepianie (3HauyeHHA Big
202,5 no 242,7 MH/m?) suasunaca ipma
«Pi-Ku-Plast» Bredent (228,2+0,5 MH/m?)
Ta BiporigHo (p<0,05) — « Mogennact» AT
«Ctoma» (234,320,4 MH/m?) Ha BigmiHy

Tabnuua 2 — Pesynbrat N1abopaTopHOro BuB4eHHA Pisuko-
MeXaHiYHUX B/1aCTUBOCTEN AONOMIXKHUX 3y60-TeXHIUHUX
MmozenioBaibHUX maTtepianis

akocTi— H, 6iT

= ©
2 o = % 2 a % =z T o
E o B~ <
BaacTtusocTi =2 &< é“ E g %# >§- = §
MoeoBab- 58, g 5% 3 s z g 3
HUX MaTepianis = 8 I g S a B ==
g= ore S 58 =
=z > 5 2
¢ E| (Mtm), . 1 )
2 o - 0,046 |0,038+0,001° 0,046+0,001 (0,044+0,002°0,042+0,003
(oI
=
2 % S 1,0 0,826 1,000 0,956 0,931
X
> E ho' bit 0 0,228 0,000 0,062 0,064
& (Mtm), +0.4° " +1 98 0.6
g | Mn/me 228,2 234,3+0,4 228,2+0,5 242,7+1,2 202,5+£0,6
= F
sgl s 1,0 1,026 1,000 1,063 0,887
= ho' bit 0 0,038 0,000 0,014 0,122
=
= Z|(M£m), % <5,0 4,340,2° 4,0£0,3 3,8+0,2° 4,1+0,3¢
i)
o =
5 S S 1,0 0,860 0,800 0,760 0,820
3t
x 'c:_n[ ho’ bit 0 0,187 0,258 0,301 0,178
3 © (Mm), >65,0 117,643,272 101,6+2,0 98,7+4,1° 99243, 3¢
% =| MPa
£ % S 1,0 0,556 0,643 0,656 0,526
& | h,bit 0 0,471 0,410 0,399 0,477
= = m
o I {hizpe, >20,0 28,0+1,0° 32,0+1,0 24,5+0,5° 25,2+£0,7¢
5c MPa
§ E S 1,0 0,714 0,625 0,816 0,838
e
o :
s 8 ho' bit 0 0,347 0,424 0,239 0,126
Y3arasbHeHW MOKasHUK 0.954 0918 0903 0193

MpumiTKK: — AOCTOBIPHI BiAMiHHOCTI Ha piBHi p<0,05 mixk: ° — maTepianom 1 1a 2, ® — maTe-
piasom 3 Ta 1, ©°— matepiasiom 4 Ta 1; — KoedilieHTM maTepiany: S — BiAHOCHWI cTaHOaPTH-
30BaHW; hD— KBaMiMETPUUHUNA.

Bredent — 32,0+1,0 Mla, agna «LlepiH» Spofa Dental —

Big «LlepiH» Spofa Dental i «Txowax»Yeti Dental (igno-

BigHO 242,7+1,2 Ta 202,5+0,6 MH/Mm?).

3HaueHHA KoedilieHTy BigoOparkeHHA AOCAIAXKY-
Ba/IbHUX 3yOO-TEXHIYHMX MaTepianiB MOBHICTIO Bigno-
Bi4anu HopmaTUBHMUM BuMoram ISO-10139 ans ycix
BUPOOHUKIB, 3HaxogAuucb B mexax 3,8-4,3% i KOH-
cTaTyBa/M HalBULLj NMOKasHUKKU gns «Mopennact» AT

«Croma» (4,310,2%) siporigHo (p<0,05)
«Pi-Ku-Plast» Bredent, «LllepiH» Spofa
Dental i «Txowax»Yeti Dental (ignosigHo
4,0+0,3; 3,810,2 i 4,1+0,3%).

lMoKa3HUKKN BUIMHAOUOI Hanpyru ana
pocnigrkyeaHuxmarepianisycixgipmobynm
3i 3HaueHHamuM Big 98,7 po 117,6 MMNa i3
BiporiaHo (p<0,05) 6inblIMMU MOKa3HU-
kamn ana «Mogennact» AT «Ctoma» no-
piBHAHO 3 «Pi-Ku-Plast» Bredent, «LlepiH»
Spofa Dental i «Txowax»Yeti Dental (Big-
nosigHo 117,643,2; 101,6+2,0; 98,7+4,1 i
99,2+3,3 Mla).

MiuHicTb e npu  po3TAryBaHHI
ycix maTepianis (3HauyeHHs Big 24,5 po
32,0 MIa) Tako»K BU3HauW/Ia MOBHY Bif-
nosigHictb HopmatuBam 1SO-10139 i
cknana pgna «Mogennact» AT «Ctoma»
28,0+1,0 MMNa, pana  «Pi-Ku-Plast»

NopiBHAHO 3

0.5
0,45
0.4
Q.35
0.3
0,25
0.2
0,15
0,1
0,05

24,5+0,5 MIa Ta gna «Txowax»Yeti Dental — 25,2+0,7.

BucHoBKM.

Locnig:eHo pag napameTpie 3y6OTEXHIYHUX maTe-
pianiB pisHUX BUPOOHUKIB, BKAOUAIOUM BMICT 3a/IMLLKO-
BOrO MOHOMEpY, BOAOMNOINHAHHA, 30/bHICTb, NUTOMY
Bary, MIKpOMOPUCTICTb, MIKPOTBEpPAICTb, Koe®ilieHTH
Bigo6paXKeHHA, BUTMHAIOTb Hanpyry Ta MiLHICTb npwu
PO3MyCKaHHi.

n

«Mozmemiacty AT
«Ctoman, VEpaiHa

«Pi-Ku-Plast»,

Bredent,
Himewaraa

B MikpoIopHETICTE TOBEPXHI
OKoediuiest sigobpamens
B MinHICTE TPH PO 3TATYBAHHI

«lepim», Spofa «TxowaxnYeti
Dental. Yexiz Dental,
Hivenamaa
B MikpoTEepIicTs

B Burinanda Hampyra

PucyHoK 2 — MopiBHAHHA KBaNiMeTPpUUYHUX NOKa3HUKIB ¢i2uKo-MexaHIUHNX
BNacTMBOCTEl 6e330/IbHUX NAAcTMac ANA MofeNoBaHHA.

ISSN 2077-4214. Bicuk npo6nem Gionorii i meguuunn — 2023 — Bun. 4 (171)/ Bulletin of problems in biology and medicine — 2023 — Issue 4 (171)

291



METOAUN TA METOAUKU / METHODS AND METHODOLOGIES

BigsHaueHo, wo matepian «Pi-Ku-Plast» Bredent
Ma€e MeHLIWI BMIiCT BMICTY MOHOMepy pasom 3 «Mo-
aennactomy» AT «Ctoma» (p<0,05). Matepian «Mo-
aennact» 6ys meHwum 3a «Lepin» Big Spofa Dental i
«Txowax» Big Yeti Dental (p<0,05). LLlogo sogonoru-
HaHHSA, «MogennacT» mMmaB HUKYe 3HaYeHHA, 0cobnnBo
3 «Pi-Ku-Plast» Bredent (p<0,05). NoKka3HUKKN 30/1bHOCTI
TaKOX BigpisHanuca, i «Mogennact» 6yB MEHLUMM Bif,
«LlepiH» i «Txowax», ane 6inbwum, Hixk «Pi-Ku-Plast»
Bredent (p<0,05). MikponopucTicTb maTepianis 6yna B
MeXax BCTaHOB/eHUX HopmaTtugie, ane «Mogennact»

BiAPi3HABCA MEHLIOI MIKPOMOPUCTICTIO Bif, iHWNX MaTe-
pianie (p<0,05). LLlono BUrMHAHHA HAMpPyrX Ta MiLHOCTI
npu po3TaryesaHHi, « Mogennacr» BUABUBCA CU/IBHILIMM
3a iHWi maTtepianu, Bratovaloun «Pi-Ku-Plast» Bredent,
«Llepin» Big Spofa Dental Ta «Txowax» Big Yeti Dental
(p<0,05).

MepcnekTUBM NOJANBLUUX AOCAIAKEHD.

Y nopanblomy NAaHYeETbCA ONMUCAaHHA METOAUKU Ta
OTPMMaHUX 3a Helo pesynbTaTiB A0CigXKeHb 3a A0Mo-
MOTU KOMM IOTEPHOTO MOAENIOBaHHSA.
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MOPIBHA/ILHA OLIIHKA ®I3UKO-MEXAHIYHUX TA ®ISUKO-XIMIYHUX BJACTUBOCTEM BITYM3HAHOT BE3-
30/1bHOI AKPMU/TIOBOI NIACTMACHU

bino6pos P. B.

Pestome. CromaTonoriyHe maTepiasio3HaBCTBO CpAMOBaHe Ha po3poOKy HOBUX Ta BAOCKOHA/IEHHA BXKe iCHY-
IOUMX MaTepianis ANA BUKOPUCTAHHA B CTOMATO/OrIT. Y CTOMaTONOTIYHIN NPaKTULL BUKOPUCTOBYIOTb Pi3Hi WITUdTOBI
cUCTeMM, aJie 3a pesy/bTaTami A0C/iAKeHb KYKCOBa BK/aflka BUABNAETLCA HalbiNbl eheKTUBHUM METOA0M Bif-
HOB/IEHHA NOLWIKOAKeHUX 3y6iB. Ane, € NeBHi HEAOMIKN MPU BUTOTOBAEHHI iX, TaKi AK PU3UK HETOUHE NPUAATaHHA
KOHCTPYKL,ii 40 onopHoro 3yba, Lo MOXKe NPU3BECTU A0 MOLUKOAMKEHHA TKAHUH NAapOAOHTY Ta NopyLweHHs dikcau,ii
BK/1aAKW B KOpeHeBOMY KaHasi. ToMy BaXK1MBO BUKOPUCTOBYBATU CyvacHi 3yBOTexHiuHi maTepianun Ha eTani moge-
NIOBaHHA BKIaA0K A/1a 3abe3neyeHHA TOUHOTo NPUAAraHHA KOHCTPYKLIT A0 TKAaHMHU OMopHUX 3y6iB Ta epeKTUBHOrO
NiKyBaHHA.

Mema 0ocnidncerHa. MpoBecTn NopiBHANbHY OLHKY }izMKo-mexaHiuHUX Ta i3MKO-XiMIYHUX BNacTMBOCTEN Bi-
TYU3HAHOT 6€3301bHOT aKPUAOBOI N/IACTMACK 3 3aKOPAOHHUMM aHaNoramMu.

MposeaeHa oLiHKA BAAaCTUBOCTEN pisHMX 3y6OTEXHIUHUX MaTepianie 3a TaKUMKU MapameTpamu rOBOPUTH, LLO:
BMICT 3anuLuKoBoro moHomepy: «Pi-Ku-Plast» Bredent mae Ha 0,01% meHLe, Hixk «Mogennact», a «MogennacT»
6ys Ha 0,08% meHwe ana «LepiH» i Ha 0,06% meHLWe ana «Txowax»; BOAONOIMUHaHHA: « Mogennacrt» 6yB meH-
wum Ha 1,4 mr/cm® gna «Pi-Ku-Plast» Bredent, Ha 1,9 mr/cm® meHwwmnm ana «LlepiH» i Ha 2,7 mr/cm® meHLum ans
«Txowax»; 30/bHicTb: «Mogennacr» 6ys Ha 0,003% meHwe 3a «LlepiH» i Ha 0,004% meHLe 3a «Txowax», ane Ha
0,003% 6inbuwe 3a «Pi-Ku-Plast» Bredent; nuToma Bara: 3HaueHHs gna « Mogennaact» 6ynu Ha 0,004 Big meHwe ana
«Pi-Ku-Plast» Bredent, Ha 0,003 eig meHwe ans «LepiH», Ha 0,005 Big meHLwWwe 1A «Txowax»; MiIKPONOPUCTICTb:
ansa «Mopgennacty» 3HaueHHA 6ynn Ha 0,008 mmk?> meHwe ana «Pi-Ku-Plast» Bredent, Ha 0,006 MmmK?> meHLIe Ann
«LepiH» i Ha 0,004 MmK? meHLlIe Ana «Txowax»; MiKpoTsepaicTb: «Pi-Ku-Plast» Bredent 6ys Hailbinbli HabnuxKe-
HUM Ao I1SO-10139, Ha 6,1 MH/m? meHLue ana «Mogennacty», Ha 8,4 MH/m? meHuwe ana «Llepiny» i Ha 31,8 MH/m?
6inblunii 3a « Txowax»; KoeodilieHT BigobparkeHHA: «Mogaennact» 6ys Ha 0,3% 6inblue ana «Pi-Ku-Plast» Bredent,
Ha 0,5% 6inblue ana «lepiH», Ha 0,2% 6inblle Ana «Txowax»; BUrMHalOua Hanpyra: « Moaennacrt» mas 6inbLinii
NoKa3sHUK Ha 16 MIla nopisHaHO 3 «Pi-Ku-Plast» Bredent, Ha 18,9 MIla Buwe y «LlepiH» i Ha 18,4 MIla 6inbLe y
«Txowax»; MiLHICTb NpK po3TArysaHHi: ana «Mogennacty» 6yno cepegHe 3HaueHHs i Ha 4 Mla meHwe ans «Pi-Ku-
Plast» Bredent, Ha 3,5 MIa 6inblie ans «LepiH» i Ha 2,8 MIa eulle ana «Txowax».
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BucHoeku. Pi3Hi 3y6oTexHiUHi maTepia/in MaloTb YHIKa/IbHi BNacTUBOCTI, i BUGip maTepiany nNoBuHeH Bignosiga-
TU KOHKpeTHUM noTpebam AnA 3acTOCYyBaHHA NpPU BUIOTOB/IEHI KapKaciB pisHOMaHITHUX HEe3HIMHUX KOHCTPYKL
3y6HUX nporTesis.

KnrouoBsi cnosa: 6€330/1bHi N1acTMacuK, MoAeNioBaHHA, He3HIMHe NpoTe3yBaHHA, $i3MKO-MexaHIYHi B1acTUBOC-
Ti, i3UKO-XiMiUHI BNAcCTUBOCTI, TOTa/IbHi AePeKTU KOPOHOK, WTUGTOBI KOHCTPYKLii, MiIKpONpOTE3U, MOAENIOBAHHA
KapKaciB, KYKCOBi BKNagKu

COMPARATIVE EVALUATION OF PHYSICAL, MECHANICAL AND PHYSICOCHEMICAL PROPERTIES OF DOMESTIC
ASHLESS ACRYLIC PLASTICS

Bilobrov R. V.

Abstract. Dental materials science is aimed at developing new and improving existing materials for use in
dentistry. In dental practice, various pin systems are used, but according to the results of research, the stump
inlay is the most effective method of restoring damaged teeth. However, there are certain disadvantages in their
manufacture, such as the risk of an inaccurate fit of the structure to the abutment tooth, which can lead to damage
to periodontal tissues and impaired fixation of the inlay in the root canal. Therefore, it is important to use modern
dental materials at the stage of inlay modeling to ensure an accurate fit of the structure to the abutment tissue and
effective treatment.

The purpose of the study. To make a comparative assessment of the physical, mechanical, and physicochemical
properties of national ashless acrylic plastics with foreign analogues.

The evaluation of the properties of different dental materials according to the following parameters shows that:
residual monomer content: «Pi-Ku-Plast» Bredent had 0.01% less than «Modeplast», and «Modeplast» was 0.08%
less for «Cerin» and 0.06% less for «Txowax»; water absorption: «Modeplast was 1.4 mg/cm?® less than Bredent’s
Pi-Ku-Plast, 1.9 mg/cm? less than Cerin, and 2.7 mg/cm?® less than Txowax; ash content: «Modeplast» was 0.003%
less than «Cerin» and 0.004% less than «Txowax», but 0.003% more than «Pi-Ku-Plast» Bredent; specific gravity:
the values for «Modeplast» were 0.004% less than «Pi-Ku-Plast» Bredent, 0.003% less than «Cerin», 0.005% less
than «Txowax»; microporosity: for « Modeplast» the values were 0.008 mm? less than for «Pi-Ku-Plast» Bredent,
0.006 mm? less than for «Cerin» and 0.004 mm? less than for « Txowax»; microhardness: «Bredent’s Pi-Ku-Plast was
the closest to ISO-10139, 6.1 MN/m? less than Modeplast, 8.4 MN/m? less than Cerin, and 31.8 MN/m? more than
Txowax; reflection coefficient: «Modeplast» was 0.3% higher for «Pi-Ku-Plast» Bredent, 0.5% higher for «Cerin»,
0.2% higher for «Txowax»; bending stress: «Modeplast» had a higher value of 16 MPa compared to «Pi-Ku-Plast»
Bredent, 18.9 MPa higher for «Cerin» and 18.4 MPa higher for «Txowax»; tensile strength: for «Modeplast» was
the average value and 4 MPa lower for «Pi-Ku-Plast» Bredent, 3.5 MPa higher for «Cerin» and 2.8 MPa higher for
«Txowax».

Conclusions. Different dental materials have unique properties, and the choice of material should meet the
specific needs for use in the manufacture of frameworks of various fixed denture structures.

Key words: ashless plastics, modeling, fixed prosthetics, physical and mechanical properties, physical and
chemical properties, total crown defects, post and rail structures, microprostheses, framework modeling, stump
inlays
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