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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
in dentistry [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)
according to the methods provided by
the international standard 1SO 10139.

The results obtained were pro-
cessed and analyzed using variance
statistics, including calculating the
mean value, the mean squared de-
viation, and the standard error of the
mean value. Mean values were com-
pared using the Student’s t-test, with a
difference between groups considered
statistically significant at p<0.05, which
is standard in medical research. All our
calculations were performed on a Win-
dows 10 operating system computer.

Research results and their discus-
sion.

In general, most of the studied
physicochemical properties of mod-
eling materials met the normative re-
quirements of 1ISO-10139 and are listed
in table 1.

Thus, the % of residual monomer
was from 0.42 to 0.51. The smallest
value was the material “Pi-Ku-Plast”
Bredent (0.42+0.11%) and probably
(p<0.05) — “Modeplast” JSC “Stoma”
(0.43+£0.09%) compared with “Cerin”

Spofa Dental (0.51+0.10%) and
“Txowax” Yeti Dental (0.49+0.12%)
(table 1).

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/cm3), “Cerin” Spofa Dental (28.3+0.8 mg/

Table 1 — Results of laboratory study of physicochemical properties
of auxiliary dental modeling materials
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3 and 1, °— material 4 and 1; — material coefficients: S — relative standardized; h0 is qualitative.

Plast” Bredent (0.41+0.05%) and “Txowax” Yeti Dental

cm?) and “Txowax” Yeti Dental (29.1 £0.7 mg/cm3).

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)
(fig. 1).

The linear shrinkage values for the
studied materials also corresponded
to 1SO-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-

(0.4610.04%).
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 1SO-10139.

Thus, the microporosity indicators of the surface

of the studied dental materials ranged from 0.038 to

-

B

"Modeplast" JSC  "Pi-Ku-Plast"
"Stoma", Ukraine Bredent,
Germany

M % of residual monomer
] ashiness
[ specific weight

"Cerin", Spofa
Dental, Czech

Republic

Mwater absorption
M linear shrinkage

"Txowax" Yeti
Dental, Germany

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-
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0.046 mm? with probably (p<0.05) lower values for the
materials of the company “Modeplast” JSC “Stoma”
(0.038+0.001 mm?) compared to “Pi- Ku-Plast” Bredent
(0.046+0.001 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

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-

0.5 cially with “Pi-Ku-Plast” Bredent (p<0.05).
0.45 The ash values also differed, and “Mod-
0.4 eplast” was less than “Cerin” and “Tx-
0.35 owax”, but more than “Pi-Ku-Plast”
0.3 o Bredent (p<0.05). The microporosity of
P [T7i the materials was within the established
e : standards, but “Modeplast” differed
0‘015; from other materials in its microporosity
00’5 (p<0.05). Regarding stress bending and
: o [ = ' tensile strength, Modeplast was stronger
"Modeplast” JSC  "Pi-Ku-Plast", "Cerin", Spofa Dental, Ty than other materials, including Bredent’s
Stomes?, § Heedent aeck Republic Dental, Germany ~ Pi-KU-Plast, Spofa Dental’s Cerin, and Yeti
Dental’s Txowax (p<0.05).

R T B Microbardness Prospects for further research.

[ Reflection coefficient B Bending stress In the future, it is planned to describe

B Tensile strength

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

of ashless plastics for modeling.

the methodology and the results of re-
search obtained with the help of com-
puter modeling.
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NOPIBHANBbHA OLIIHKA ®I13UKO-MEXAHIYHUX TA ®I13UKO-XIMIYHUX
BNACTUBOCTEM BITYU3HAHOI BE330/IbHOI AKPMNOBOI NNIACTMACU
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CmomamosoziyHe mamepiaano3Hascmeo 3ocepedeHo Ha pPo3pobui HoBUX | BOOCKOHAMAEHUX yxce 8i0oMux
mamepianie 0418 30CMOCY8AHHA 8 KAIHIYHIU npakmuyi cmomamosnoeii. TpaduyiliHi memoodu niKy8aHHA, MakKi AK
BUKOPUCMAHHA KOPOHOK Ma HE3HIMHUX YaCMKOo8UX rpomesis, € edheKmusHUMU 075 8i0HOBMAEHHA yHKYIl ma
ecmemuku npu 8HympiwHix 3y6ax.

Memotr 0aHo20 docnidieHHA bya0 nposecmu nopieHAMNbHY OUiHKY (hi3UKO-MexXaHiYHUX ma i3uKo-xXimidyHux
ssracmusocmeli 8im4yu3HAHOI 6€33071bHOI AKPUI080I NAACMMAcCU 3 3aKOPOOHHUMU aHAA02aMU.

CnineHo 3 HAWUMU NApPMHEPAMu 3 aKkpedumosaHoi 00cni0HUYbKoi nabopamopii cmomamosoziyHux
mamepianie komnaHrii "Cmoma" 8 Xapkosi, YkpaiHa, mu nposenu demanvHull aHani3 6e3307b6HUX naacmmac 015
X0s100HOI nonimepu3ayii. Y Hawux 00Cai0HeHHAX MU O0KAAOHO 8UBYA/U (hiBUKO-MEXAHIYHI Xapakmepucmuku yux
mamepianie, makKi AK Mikporiopucmicme nosepxHi, Mikpomaepoicme, KoegiyieHm 8i0bUBAHHA c8iMaA, BU2UHAbHA
Hamnpyaa ma MiyHicms npu po3msaysaHHi. Takox 6yau 0ocaioxceHi ix ¢izuko-ximiyHi enacmusocmi, maki Ak emicm
MOHOMepY, 8000M027UHAHHA, 30/16HICM®b, AiHIlHA ycadka ma numoma eaea.

Y pe3ynsmamax nposedeHo020 0ocnioxeHHA byno nokasaHo, wo mamepian «Modenaacm» 8i0 AT «Cmoma»
8UABUBCA 1epesaMHUM Y MOPIBHAHHI 3 IHWUMU 00CiOHy8aHUMU Mamepianamu. BiH 8i0pi3HABCA MeHWUM 8MiCmMom
MoHomepy 8i0 «Pi-Ku-Plast» 8id Bredent ma 6ys binbw miyHuUM i cmilikum, 30Kpema 8 MUMAaHHAX 8000M02/IUHAHHA
ma mikpornopucmocmi. «Modernaacm» MAKOX 8UABUBCA CUAbHIWUM Yy 8URUHAHHA HAMpyau ma miyHocmi npu
po3ms2ysaHHi, W0 pobume (io2o0 nepcrnekMusHUM Mamepiaanom 0718 BUKOPUCMAHHA 8 CMOMAMOs02iYHil Npakmuuyi.

Key words: 6e330n16Hi naacmmacu, MoOento8aHHSA, He3HiIMHe npome3ys8aHHS, i3UKO-MexaHiYHi enacmusocmi,
hisuKo-ximiyHi  8nacmusocmi, momasbHi OeheKmu KOPOHOK, Wmugpmosi KOHCMPYKyii, Mikpornpome3su,

MOOesnIi0B8aHHA KAPKACI8, KYKCO8i BKAAOKU.

3B’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CAIA-
HUMM poboTamu.

[aHa poboTa € pparmeHTOM HayKOBO-A0CAIAHOT po-
60T1 XapKiBCbKOTO HaLiOHa/IbHOFO MEANYHOTO YHiBep-
cUTETY, 30Kpema Kadeapu optoneamyHoOi CTOMAToNOTriT
«BiAHOBNEHHA SKOCTI KUTTA MALiEHTIB 3 OCHOBHUMMU
CTOMATO/IONYHMMM 3aXBOPIOBAHHAMW OPraHiB Ta TKa-
HUWH LLeNenHo-MLeBOI AiNAHKM 33 JONOMOro opTone-
AMYHOTO NiKyBaHHA Ta peabiniTauii», Homep AeprKaBHOI
peecTpauii 0122U000350).

Bcryn.

CTtomaTtonoriyHe MaTepiaso3HaBCTBO CNpAMOBaHe
Ha CTBOPEHHA HOBWX i BAOCKOHA/IEHHA BXe BiAOMMWX
maTepianis, BUBYEHHA iXHIX TEXHONOMYHUX i KNIHIYHMX
B/IaCTUBOCTEN, WO MAlOTb BiAHOWEHHA A0 KAiHIYHOI
npaktuui B ctomatonorii [1]. TpaguuiiHuii meTos, Niky-
BaHHA KOPOHKaMM Ta HE3HIMHMMM YaCTKOBMMM NpoTe-
3aMu € fobpe BCTAaHOBNEHOO Ta ePEKTUBHOI Ha Npak-
TULi oNs BigHOBAEHHA OYHKLIi Ta ecTeTUKM Npu BTpaTi
oaHoro abo Kinbkox 3y6is [2]. [lnA BU3HAYEHHSA NOTpebu
Ta BUBOPY HAaMKPALLOTo NiKyBaHHA NPOBOANUTLCA KAiHIY-
Ha OLiHKa CTOMATOJ/IONYHOrO CTaTyCy NaLieHTa, @ TAKOX
PETENbHUIN aHaNi3 MOXAMBUX METOAIB BiAHOBNEHHS
dYHKU,i Ta 30BHiWHbOro BUrNsaay 3ybo-LienenHoro ana-
paty [3]. HuHi, HayKoBUi Ta NpaKTUKylUi NiKapi-cTo-
MaTOJIOTM, aKTMBHO NPaLLOIOTb HaZ PO3POOKO MeHL
TPaBMaTUYHUX i Binbll ePEKTUBHUX METOAIB NiKyBaHHSA,
30Kpema npw BiAHOBNEHHI 3y6iB 33 A4OMNOMOrol Kopo-
HOK i HE3HIMHMX YaCcTKoBMX NpoTesiB. Kapiec, TpaBmu Ta
iHWi NOLWKOAXKEHHA 3yBiB MOXKYTb CIPUYMHUTH iX BTpa-
Ty ab0 pyMHYBaHHA KOPOHKOBOI YaCTMHMU, ane 3a/uLu-
TW iIHTaKTHI KopeHi [4]. Jenaki 4oCnigHUKM CTBEPAKYIOTH,
Wwo 98% TaKMx KOPeHiB MOXXHa BMKOPWUCTOBYBATU AO/A
nofasnblloro NpoTe3yBaHHA 3yba, ane Ha NpakTuLi Le

BigbyBaeTbca nmwe B 2% Bunaakis [5]. CyyacHi gocni-
[OXKEHHA CNPAMOBAHI Ha BAOCKOHA/NEHHA 06’EKTUBHOCTI
OLiHKKN Konbopy, mopdosnorii Ta nabopaTopHUX eTanis
BUIOTOB/IEHHA KOHCTPYKLiN. BOHM BUKOPUCTOBYIOTb Me-
pefoBi TexHONO i, Taki AK cnekTpodoTOMeTpiA Ta y/b-
Tpa3BYKOBA AiarHOCTMKa, a TaKoX GopmanisoBaHi meTo-
AW peecTpauii pisHmMx napamertpis [6, 7].

Y cy4yacHilt cToMaToNOriYHilM iHAYCTPIl iCHYE pisHOMa-
HITTS WTUHTOBUX CUCTEM, MPOTE BE/IMKA KiNbKiCTb A0Chi-
[OKeHb NiATBEPAMKYE, LU0 BUKOPUCTAHHA KYKCOBOI BKNAA-
KM € Hanbinbl ePpeKTUBHUM METOAOM A/1A BiAHOBNEHHS
noLuKoAXKeHux 3y6iB [8]. Hemoniku npu BUroTOBAEHI KYK-
COBWX BKAZOK, 0c0BAMBO, AKLLO KOHCTPYKLiA Byae pos-
TaloBaHa HUXKYE ACEHHOIO Kpato, € BUCOKMI PU3BKK, LLLO ii
Kpai MOKe He HaNeXXHUM YMHOM MPUAAFATA 4O TBEPAUX
TKaHWH OMOPHOTO 3y6a, LLLO 3aULLNANCA | MOXKE NPU3BEC-
TW [0 CTBOPEHHA A0AATKOBOIO MOLUKOAMKEHHA TKaHWH
NapoAoHTY Ta NMPUBECTM A0 MepeayvyacHOro MopyLleHHA
dikcauji BKNagkuM y KopeHeBomy KaHani [9, 10]. Tomy,
Ha HaWwy AYMKY, aKTyaJlbHUM € BUKOPWUCTAHHA Cy4YacHMUX
3y60-TEXHIYHMX MaTepianiB Ha eTanax MOAENtOBaAHHA
BK/IAZOK, AK NPAMUM METOAOM, TaK i B 3y60-TeXHiYHil na-
6opaTopii, AKi 403BONATb EKOHOMWUTU Yac CTOMATO/IOriB-
opToneAiB Ta 3ybHUX TEXHIKIB Ta A40CAITM Bifbll TOYHOTO
NPUAAraHHA MIKPOKOHCTPYKLii A0 TBEpAMX TKAHWH OMo-
pHux 3y6is [11, 12].

MeTta gocnigKeHHs.

MpoBecTn MOPIBHANbHY OLiHKY }i3MKO-MeXaHiYHUX
Ta i3nKO-XiMIYHMX BNACTUBOCTEN BITYN3HAHOT 6€330/1b-
HOI aKpWMI0BOI N1aCTMAcK 3 3aKOPAOHHMMM aHAIOraMM.

06’eKTu | meTOAM poCNifKEHHA.

Pasom i3 Hawunmm Koneramm 3 aKpeguTOBaAHOI A0-
CNigHULbKOI labopaTopii CTOMATONOrIYHMX MaTepianis
KomnaHii «Ctoma» B MmicTi XapkiB, YKpaiHa, mn npose-
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Tabnuusa 1 — Pe3synbtatn nabopaTtopHoOro BUBYEHHA Pi3nKo-XimiuHUX
B/IaCTUBOCTEM AONOMiXKHUX 3y60-TEXHIYHUX MOAENIOBaIbHUX

«AT Ctoma» B YKpaiHi, «Pi-Ku-Plast»
Big Bredent B HimeuuumHi, «LepiH»

matepianis Big Spofa Dental B Yexii Ta «Txowax»
3 . Bia Yeti Dental, TakoxK 3 HimeuunHu.
. 2 a'® 2 5 < B3 Mwu gocnigxysanm 120 3paskis (no 30
BnacTuBOCTI oA 5= @I o3 > s . ;
e od 2= 2= 2 sf e 3paskiB KOXXHOro maTtepiany) 3a meTo-
S - | A N .
HUX MaTepi- ‘§° g‘ ca 2% é s % 53 Jamu, nepeadaveHnMmn MiXKHapOAHUM
anis g0 gz s = g 25 craHgapTom 1SO 10139.
= %L’} ¥ < ¥ 0 OTpumaHi pesynbtatu 6yam o6-
S 2] (Mtm), . . | pobneHi Ta npoaHanisoBaHi 3a Ao-
§ g % 0,50 0,43+0,09 0,42+0,11 | 0,51+0,10 0,49+0,12 [TOMOroto BapiaLLiVIHO'I' CTaTUCTUKM,
E% S 1,0 0,860 0,840 0,980 0,980 BKNKOYaO4YM pPO3pPaxXyHOK cepeaHboro
§ s - 3HAYEHHSA, cepeHbOrO KBaZPaATUYHOTO
2 0 . .
X 8| hy bit 0 0,187 0,211 0,029 0,028 BiAXWNIEHHA Ta CTaHZAPTHOI NoMWI-
s | Mim, 32,0 26,4+0,9° | 27,84#1,2 | 28,3%0,8° | 29,1+0,7° | KM CEpPeAHbOi BENNYUHU. MOPIBHAHHSA
§ % meg/sm cepefHix 3HayeHb 6yn0 npoBegeHo
gz S 1,0 0,880 0,868 0,744 0,909 3a [Jonomoroto Kputepito CryaeHTa,
R h,, bit 0 0,162 0,177 0,317 0,094 Npu LbOMY Pi3HULA MiXK rpynamm BBa-
¥KanacAa CTaTUCTUYHO 3HAYYLLO Npu
2 (Motm), <0,020 0,015+0,001°/0,012+0,001|0,018+0,001°| 0,019+0,001°¢ . yu P
Q % 3HayeHHi p<0,05, wo € craHgapTHUM
I . . .
2 S 1,0 0,750 0,600 0,900 0,950 Y MeANYHUX AO0CNigXKeHHAX. YCi Hawwi
] i -
@ | h,, bit 0 0,311 0,442 0,137 0,047 obuncneHHs 6an14 BUKOHaHI Ha quco
(Mzm) Ha/IbHOMY KOMN't0Tepi 3 onepawinHowo
C g ;/) ! <1,50 0,30+0,03® | 0,41+0,05 | 0,20+0,03° | 0,46%0,04° | cuctemoro Windows 10.
I : .. )
2 g S 10 0,020 0,273 0,133 0,306 Pe3ynbrati AocniaKeHHsa Ta ix 06
E - roBOpeHHA.

h,, bit 0 0,913 0711 0,887 0,696 B uinomy nepesaxHa b6inbLwicTb go-
© '\:':Irtr; 0,93-0,94 |0,933+0,001°|0,937+0,003 |0,936+0,001°| 0,938+0,001¢| CNiAXKYBaHNX Gi3NKO-XIMIYHWX BAACTU-
© ~ . .

s C BOCTEM MOAENI0BaNbHUX MaTepianis
= @©
s “ S 1,0 0,995 0,996 0,996 0,996 BiANOBiAaNa HOPMATMBHUM BMMOTam
h, 0 0,007 0,006 0,006 0,006 ISO-10139 i HaBefeHa B Tabauu,i 1.
y3ara::::T'?v—MHn%?Ta3HMK 0,316 0,309 0,275 0,174 Tak, % 3a/ULKOBOro MOHOMEepPY
d cKknagas Big 0,42 po 0,51. HalimeHwe

MpUMITKK: — JOCTOBIPHI BigMiHHOCTI Ha piBHI p<0,05 mix: > — maTepianom 1 Ta 2, ® — maTepi-
anom 3 1a 1, ©— matepiasiom 4 Ta 1; - KoedilieHTU maTepiany: S — BifHOCHWUI CTaHZ4APTU30Ba-

HUIA; ho— KBaNIMETPUUHUNA.

X 3BITHUIA aHani3 6e330/1bHUX NAACTMac A/1A XON04HOT
nonimepusauii. Y Hawux AOCAIAMKEHHAX BMBYAKOTbCA
bi3MKo-mexaHiuyHi napameTpu LMXx maTepianis, Taki fAK
MiKPOMOPWUCTICTb MOBEPXHI, MiIKpOTBEPAiCTb, KoedilieHT
BifOOparKeHHA, BUIMHAlOYa Hampyra Ta MiLHICTb npu
pO3TAryBaHHI, @ TAKoX iX ¢i3MKo-XiMiuyHi BNacTMBOCTI,
TaKi AK BMICT MOHOMeEpPY, BOAOMOMIMHAHHA, 30/IbHICTb,
NiHilHa ycaaKa Ta NMTOMa Bara.

[Ona Hawwmx pocnigykeHb MU BUKOPUCTOBYBA/IM YO-

3HauyeHHA MaB MaTepian «Pi-Ku-Plast»
Bredent (0,42+0,11 %) i BiporiaHo
(p<0,05) — «Mogennact» AT «CTtoma»
(0,43+0,09%) nopisHaHO 3 «LllepiH» Spofa Dental
(0,51+0,10%) i «Txowax»Yeti Dental (0,49+0,12%)
(gmB. Tabn. 1).

3HayeHHA BOAOMOMMHAHHA ANA  AOCNIAXKYBaHUX
martepianis 3Haxoguaucs B mexax 26,4-29,1 mr/cm?
i 3 BiporigHo (p<0,05) MeHWWMM MNOKa3HMKaMKU AR
«Mogennact» AT «Ctoma» (26,4+0,9 mr/cm?) nopisHa-
HO 3 «Pi-Ku-Plast» Bredent (27,8£1,2 mr/cm3), «LiepiH»
Spofa Dental (28,3+0,8 mr/cm®) i «Txowax»Yeti Dental

TMPK pi3Hi 3yboTexHiYHi maTepiann: «Mogennact» Bif, (29,140,7 mr/cm3).

A Lo cTocyeTbcA 30/4bHOCTI  A0-
0.9 CnigsKyBaHUX maTepianis  (3Haxoau-
0.8 naca B mexax 0,012-0,019%), 6yno
0.7 3’AcoBaHO Kpaly AKicTb y dipmn «Pi-
gg Ku-Plast» Bredent (0,012+0,001%) i
0.4 | BiporigHo (p<0,05) «Mogaennact» AT
0.3 «Croma» (0,015+0,001%) nopisHAHO 3
0.2 i } «Llepin» Spofa Dental (0,018+0,001%)
o1 1 il ek i «Txowax»Yeti Dental (0,019+0,001%).

«MopenaacT» AT «Pi-Ku-Plast». «Tepin», Spofa «Txowax»Yeti 3HaueHHA nuTOMOI Barv Ana Ao-
«CronMay. YEpaiHa Bredent. Dental. Wexis ~ Denfal. HiMeTHHa CNigyKyBaHMX MaTepianiB 3Haxo4A4YMCb
s B Mexax Big 0,933 go 0,938 oa. Mpwu

ubomy, BiporigHo (p<0,05) 6ynn BcTa-

¥ %% 3ATHIIKOBOTO MOHGMEPY ¥ BO 10T THHAHHSA HOB/IEHI [eLlo HWXYI 3HaYeHHA AnA

0 30MBHICTE
HEIIHTOMA Bara

PUCYHOK 1 — MOpiBHAHHA KBa/NliMETPUYHMX NOKA3HUKIB Pi3UKO-XiMIYHUX BNACTMBOCTEN

6e330/1bHUX N1AcTMAc ANA mogentoBaHHA.

W TTigifiHEA ycamka

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

3HayeHHA NiHiHOI ycaakuM ana ao-
CNiAXyBaHMX MaTepianiB TakKoX BignoBi-
panu Hopmatmeam ISO-10139 i 3Haxogm-
nnca B mexax Big 0,20 go 0,46%. MeHwi
3HAYEHHA KOHCTATyBa/ncA ANA maTepia-
nis «UepiH» Spofa Dental (0,20+0,03%)
i BiporigHo (p<0,05) — «Mogaennact»
AT «Ctoma» (0,30+0,03%) nopiBHAHO
3 «Pi-Ku-Plast» Bredent (0,41+0,05%) i
«Txowax»Yeti Dental (0,46+0,04%).

TaKoXK, MW BCTaHOBWUAU 1 di3nKO-me-
XaHiYHi BNACTUBOCTI A0CANIAKYBAHUX Ma-
Tepianis, AKi NpeacTaBieHi y Tabauui 2.

Cnig, BKa3aTu, WO NPaKTUYHO BCi 3Ha-
YeHHA Qi3MKO-MexaHiYHUX BAacTUBOCTEN
OOCNIAXKYEMUX AONOMIXKHUX 3yHO-TEXHIU-
HWX CTOMATONOFIYHMX MaTepianis LiNKo-
BWTO Bignosiganu sumoram 1ISO-10139.

TakK, NOKa3HMKM MIKPONOPUCTOCTI No-
BEPXHi J0CNiAXKYBaHUX 3yBO-TEXHIYHMX
maTepianisa KOAMBANUCA B MeXax Big,
0,038 1o 0,046 mmK? i3 BiporigHo (p<0,05)
MEHLWIMMM 3HAYEeHHAMM ANA  maTepia-
nie ¢ipmm «Mogennact» AT «Ctoma»
(0,038+0,001 mMmK2) nopiBHAHO 3 «Pi-
Ku-Plast» Bredent (0,046+0,001 mmk?2),
«LlepiH» Spofa Dental (0,044+0,002 mmK?)
i «Txowax»Yeti Dental (0,042+0,03 MmK?)
(pumc. 2).

TaKOX, BM3HAYaAETbCA, WO HalbinbLu
HabauxKeHnMM go HopmaTtueis ISO-10139
33 MOKa3HMKaMM MIKpOTBEpAOCTi cepes,
BMBYAEMUX MaTepianie (3HayeHHA Bifg
202,5 oo 242,7 MH/m?) Buasunaca dipma
«Pi-Ku-Plast» Bredent (228,2+0,5 MH/m?)
Ta BiporigHo (p<0,05) — «Moagennact» AT
«Ctoma» (234,310,4 MH/m?) Ha BigmiHy

Big, «LlepiH» Spofa Dental i «Txowax»Yeti Dental (Bigno-

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

3HayeHHA KoedilieHTy BigOOpaKeHHA [O0CNiAXKY-
Ba/IbHUX 3yDOO-TEXHIYHUX MaTepianiB MOBHICTIO Bigmno-
Bigann HopmatmBHum Bumoram 1SO-10139 ana ycix
BUPOOHMKIB, 3Haxogauncb B mexkax 3,8-4,3% i KoH-
CTaTyBa/IM HaMBULWi NOKasHWKKM ana «Mogennact» AT
«Croma» (4,3+0,2%) siporiaHo (p<0,05) nopiBHAHO 3

«Pi-Ku-Plast» Bredent, «LlepiH» Spofa
Dental i «Txowax»Yeti Dental (BignosigHo
4,040,3; 3,8+0,2 i 4,1+0,3%).

MoKa3HMKM BUIMHAKOYOI Hanpyrn gna
[ocniaxKyBaHUX MaTepianiBycixpipmbyan
3i 3HaueHHAMM Big, 98,7 po 117,6 MMa i3
BiporigHo (p<0,05) 6iNbWMMMU NOKA3HK-
Kamn gna «Mogennact» AT «Ctoma» no-
piBHAHO 3 «Pi-Ku-Plast» Bredent, «LlepiH»
Spofa Dental i «Txowax»Yeti Dental (Bia-
nosigHo 117,6+3,2; 101,6+2,0; 98,7+4,1 i
99,2+3,3 MMa).

MiyHicTb e npu  po3TAryBaHHI
ycix matepianis (3HauyeHHs Big 24,5 go
32,0 MTIa) Tako»K BU3HauWMIa NOBHY Bi-
nosigHictb Hopmatmeam 1SO-10139 i
cknana pgna «Mogennact» AT «Ctoma»
28,0+1,0 MMa, pana  «Pi-Ku-Plast»

Tabnuusa 2 — Pe3synbtatn nabopatopHoro BuB4YeHHsA ¢isunko-
MeXaHIYHUX BNaCTUBOCTEN AONOMINKHUX 3y6O-TEXHIUHUX
MmopaentoBanbHUX MaTepianis

o :: :g a £ S S
| 28 52 | BoE 2% 2.t
BnactusocTi od 8= Ses nz 2® s
MOZEeN0Bab- 5= =e 33T 3 £ SEZ
HuX MaTepianisl = Q g2 X =3 S So =
T ° 8 = 73 g T
z s 5 < J >
¢ E| (Mm),
3 al e 0,046 |0,038+0,001° 0,046+0,001 |0,044+0,002°/0,042+0,003¢
© o
[ =
8 % S 1,0 0,826 1,000 0,956 0,931
x
= ‘E ho' bit 0 0,228 0,000 0,062 0,064
& (Mm), 228,2 234,3+0,4® | 228,2%0,5 242,7+1,2® | 202,5+0,6¢
[} 2
@ 4| MN/m
=
2g S 1,0 1,026 1,000 1,063 0,887
= hO, bit 0 0,038 0,000 0,014 0,122
x
= I |(Mxm), % <5,0 4,3+0,2° 4,010,3 3,8%0,2¢° 4,1+0,3¢
w
EES
_g_é S 1,0 0,860 0,800 0,760 0,820
O O
x 'ln:_n[ ho, bit 0 0,187 0,258 0,301 0,178
2o MM ses50 | 117643,20 | 101,6:2,0 | 9878410 | 99,2433
% = MPa
< % S 1,0 0,556 0,643 0,656 0,526
& *| h, bit 0 0,471 0,410 0,399 0,477
—=
S E| MIm) [ 5o00 | 280£1,00 | 32,0610 | 24,5050 | 25,2:0,7
53 MPa
szl s 1,0 0,714 0,625 0,816 0,838
e
£
s § ho' bit 0 0,347 0,424 0,239 0,126
Y3aranbHeHMit MOKasHUK 0254 0218 0203 0193
AKocTi — H, 6iT ’ ’ ’ ’

MpUMITKK: — fOCTOBIPHI BiAMIHHOCTI Ha piBHi p<0,05 mixk: * — maTepianom 1 Ta 2, ® — maTe-
pianom 3 Ta 1, ©— maTepianiom 4 Ta 1; — KoediLieHTU maTepiany: S — BiAHOCHUIN CTaHAAPTHU-

30BaHWit; h — KBanimeTpUUHWiA.

Bredent — 32,0+1,0 MMMa, ana «LepiH» Spofa Dental —
24,5+0,5 MMa Ta ana «Txowax»Yeti Dental — 25,2+0,7.

BucHoBKM.

[ocniaxkeHo psaa napameTpis 3y60OTEXHIYHUX maTe-
pianis pi3sHMX BUPOBHUKIB, BKIOYAKOYM BMICT 3a/IMLLIKO-
BOr0O MOHOMEPY, BOAOMOMIIMHAHHA, 30/IbHICTb, MUTOMY
Bary, MiKpOMoOpUCTiCTb, MiKpoTBepAicTb, KoedilieHTn
Bif0OPAXKEHHS, BUIMHAOTb Hanpyry Ta MiUHIiCTb npwu

PO3MyCKaHHi.

0.5
0.45
0.4
0.35
0.3
0,25
0.2
0,15
0.1
0,05
0

«Moznemiact» AT «Pi-Ku-Plast». «Ilepia», Spofa «Txowax»Yeti

«Ctoman, VEpaiHa Bredent. Dental, Yexiz Dental,
Hinewameaa Hivewamaa
B MiKpOoIOpPHCTICTE TOBEPXHI B MikpoTEepIOicTs

DX oediuieHT BioGpameHts M Burinaoda Hampyra

B MinHICTE TIPH PO 3TATYBaHHI

PUcyHOK 2 — MopiBHAHHA KBaNiMETPUYHNX NOKA3HUKIB Pi3UKO-MeXaHiYHUX
BNnacTuBocTei 6€330/1bHMX NACTMAC ANA MOAENIOBAHHA.
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BiasHaueHo, wo Mmatepian «Pi-Ku-Plast» Bredent
MA€E MeHLWMU BMICT BMICTY MOHOMepy pa3om 3 «Mo-
pennactom» AT «Ctoma» (p<0,05). MaTtepian «Mo-
aennact» 6y meHwum 3a «LlepiH» Big Spofa Dental i
«Txowax» Big Yeti Dental (p<0,05). LWLoao Bogonornu-
HaHHsA, «MogennacT» MaB HUXKYe 3Ha4YeHHs, 0cobMBO
3 «Pi-Ku-Plast» Bredent (p<0,05). MoKa3HMKKN 30/1IbHOCTI
TaKOX BigpisHanuca, i «Moaennact» 6yB MeHWMM Bifg,
«LepiH» i «Txowax», ane 6inblwmm, Hix «Pi-Ku-Plast»
Bredent (p<0,05). MikponopucTicTb maTepianis byna B
Me¥Kax BCTaHOB/MEHMX HOpPMaTuBiB, ane «MogennacT»

BifPI3HABCA MEHLLOK MiKPOMOPUCTICTIO Bif, iIHLINX maTe-
pianis (p<0,05). LLloao BUrMHAHHA HaNpyru Ta MilHOCTI
npw po3TAryBaHHi, «MogennacT» BUSBUBCA CUNbHILLIMM
3a iHWi maTtepianun, BkAoYatoum «Pi-Ku-Plast» Bredent,
«UepiH» Big Spofa Dental Ta «Txowax» Big, Yeti Dental
(p<0,05).

MepcneKkTMBM NOAANBLUNX [OC/NIAMKEHD.

Y nopanbwomMy NAaHYETbCA OMUCAHHA METOAMKM Ta
OTPMMaAHMX 33 Heto pesy/bTaTiB AOCAiAXKeHb 33 Aomno-
MOFM KOMN'IOTEPHOIO MOZENOBaHHS.
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MOPIBHAIbHA OLIIHKA ®I3UKO-MEXAHIYHUX TA ®I3UKO-XIMIYHUX BNACTUBOCTENM BITYU3HAHOI BE3-
30/1bHOT AKPM/I0BOT NIACTMACHU

bino6pos P. B.

Pestome. CTomaTosioriyHe MaTepiasio3HaBCTBO CNPAMOBAHe Ha Po3pOobKy HOBMX Ta BAOCKOHANEHHS BXKe iCHY-
HOUYMX MaTepianis 419 BUKOPUCTAHHA B CTOMATOANOTIT. Y CTOMATO/IONYHIN NPaKTULi BUKOPUCTOBYIOTb Pi3Hi WTUPTOBI
CUCTEMM, ane 33 pe3ynbTaTaMu SOCNIAKEHb KYKCOBA BKNAAKA BUABMAETLCA HaNbinbll epeKTUBHUM METOAOM Bif-
HOBJIEHHS MOLIKOAMKEHUX 3y06iB. ANe, € NeBHi HEZONIKN MPU BUFOTOB/EHHI iX, TaKi AK PU3NK HETOUYHE MPUASATAHHA
KOHCTPYKL,ii 40 onopHOoro 3y6a, Lo MOXKe NPU3BECTU A0 MNOLWKOAMKEHHA TKAHUH NAPOAOHTY Ta NopyLweHHs dikcauii
BK/Ia4KMN B KOPEHEBOMY KaHani. ToMy Ba*K/IMBO BUKOPMCTOBYBATU Cy4dacHi 3yOOTEXHIYHI maTepianu Ha eTani moge-
NOBAHHA BKNAAOK A8 3abe3neyeHHA TOYHOro NPUAAraHHA KOHCTPYKLIT 40 TKAHWHKW ONOPHMX 3y6iB Ta eheKTUBHOIO
NiKyBaHHA.

Mema docnidxceHHsA. NPoOBECTU NOPIBHANbHY OLHKY $i3MKO-MeXaHiuYHMX Ta Pi3MKO-XiMiYHMX BAACTMBOCTEN Bi-
TYN3HAHOT 6€330/1bHOI aKPMJIOBOI NAACTMACK 3 3aKOPAOHHUMM aHaN0ramu.

MpoBeaeHa OLUiHKA BNACTMBOCTEN Pi3HUX 3yOOTEXHIYHMX MaTepianiB 3a TaKUMKU NapameTpamu roBopuUTb, LUO:
BMICT 3a/1MWKOBOro moHomepy: «Pi-Ku-Plast» Bredent maB Ha 0,01% meHLwe, Hixk «MogennacT», a «Moaennacr»
6yB Ha 0,08% meHwe gna «LepiH» i Ha 0,06% meHwWwe ana «Txowax»; BOAOMNOMIMHAHHSA: «MogennacT» byB MeH-
wum Ha 1,4 mr/cm® gaa «Pi-Ku-Plast» Bredent, Ha 1,9 mr/cm® meHwum ans «LlepiH» i Ha 2,7 mr/cm® meHwum ans
«Txowax»; 301bHicTb: «Mogennact» 6yB Ha 0,003% meHwe 3a «LlepiH» i Ha 0,004% meHLwe 3a «Txowax», ane Ha
0,003% 6inblue 3a «Pi-Ku-Plast» Bredent; nutoma Bara: 3HauyeHHs gnsa «MogennacTt» 6yam Ha 0,004 Big meHwe ana
«Pi-Ku-Plast» Bredent, Ha 0,003 Big, meHwe gns «LepiH», Ha 0,005 Big MeHwe Ana «Txowax»; MiIKPONOPUCTICTb:
ans «Mopgennacty» 3HayeHHa 6y Ha 0,008 mmKk? meHwe ana «Pi-Ku-Plast» Bredent, Ha 0,006 MmK? meHLWe ans
«UepiH» i Ha 0,004 MMK? meHLe ana «Txowax»; MiKpoTBepaicTb: «Pi-Ku-Plast» Bredent 6yB Halbinbl Habauxe-
HUM 10 1SO-10139, Ha 6,1 MH/m? meHwe ana «Mogennacty», Ha 8,4 MH/m? meHwe gna «LlepiHy» i Ha 31,8 MH/m?
6inblumii 3a «Txowax»; KoediuieHT BigobpaskeHHA: «MogennacTt» bys Ha 0,3% 6inbwe ans «Pi-Ku-Plast» Bredent,
Ha 0,5% 6inblwe ana «LlepiH», Ha 0,2% 6inblie ana «Txowax»; BUrMHato4a Hanpyra: «MogennacT» mas 6inbwnit
NMOKasHWK Ha 16 MIa nopisHAHO 3 «Pi-Ku-Plast» Bredent, Ha 18,9 MTla Buwe y «LepiH» i Ha 18,4 Ma 6inbwe y
«Txowax»; MiLHICTb NpY po3TAryBaHHi: ansa « Mogennacty» 6yno cepeaHe 3Ha4eHHs i Ha 4 MlMa meHwe ana «Pi-Ku-
Plast» Bredent, Ha 3,5 MIMa 6inblue ans «LepiH» i Ha 2,8 MIa Buwwe ana «Txowax».
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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 1ISO-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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