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COMPARATIVE ANALYSIS OF CEMENT
PROPERTIES FOR FIXING VENEERS

ABSTRACT

The natural beauty of teeth makes certain demands on
dental materials and treatment methods.

One of the most popular methods of treatment of dental
fluorosis recently is orthopedic treatment — the use of
veneers, which have significant advantages over other
types of restoration. Veneers give the tooth the most
natural aesthetic appearance and restore the crown of the
tooth to its original strength. And also veneers are
translucent, so you can achieve a natural appearance
even with ultraviolet radiation.

Aim. We set the task — to study the physicomechanical
properties of these blocks of cement, in particular, to
determine the film thickness of each cement when fixing
various orthopedic structures, including veneers.
Materials and methods. The laboratory study of the
studied blocks of cement was carried out in accordance
with the recommendations of the international 1SO
standard. All samples were fabricated at t 23+10C and
relative humidity 50+10 %.

Cement mixing was carried out strictly according to the
manufacturer's instructions. The quality of each cement

was evaluated by film thickness and cement adhesion
(tooth-construction).

Conclusions. To fix the veneers used for the treatment of
cosmetic treatment and tooth fluorosis, the following
blocks of cement were selected: RelyXTM ARC from 3M
ESPE, Bifix DC from Voco, Cemion.

The blocks of cement we studied in terms of film
thicknesses of cement from different companies meet the
requirements of the International Standard 1SO and can
be used for permanent fixation of veneers (RelyXTM ARC
from 3M ESPE, as well as prostheses of other designs
(Bifix DC, Cemion).
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Bunuit nep>xaBHUI HaBUaIbHUM 3aKi1an Y KpaiHu
«ByKoBUHCHKUIT ep)KaBHUN MEAWYHUI YHIBEPCUTET»

MOPIBHSUIBHUM AHAJII3
BJJACTUBOCTEM IIEMEHTIB 151
®IKCAIIII BIHIPIB

Ilpupoona kpaca 3ybie eucysac nesui 6uMo2u 00
CMOMAMONOSIMHUX MAMEPLANLS8 | Memooi8 iKY 8aAHHSL.
O0Hum i3 HaiOiIbW NONYIAPHUX MemOoOdi8 JiKYEAHHs
@nioopozy  3y0i6 € opmoneduyne  JIKY6AHHA ~ —
3acmocy8ants  GIiHIpiG, AKI Malomb ICMOmMHI nepesacu
nepeo Hwumu eudamu pecmaspayii. Binipu naoaromo
3y0y HaUOIIbW NPUPOOHULl  ecmemuunull Uit i
nogepmaioms KOPOHKOGIU HacmuMi 3y0a Nno4amkogy
miynicmo. I we 6iHipu — C8IMIONPOHUKHI, 3A80AKU YOMY
MOJCHA 00OUMUCA NPUPOOHOCIE  3068HIUHBO20 BULTAOY
HagIms npu yibmpapionemogomy UNPOMIHIOGANHI.
Mema. Hamu 6Oyno nocmaenene 3a60anmsi — OOCAiOUmMu
@i3uKo-MexauiuHi  61ACMUBOCMI  YeMeHmis, 30Kpemd
BUBHAYUMYU MOGUWUHY NIIGKU KOJICHO20 YEMeHMmy Npu
Qikcayii pisHux OpmMoneOuYHUX KOHCMPYKYIL, 6 MOMY
yucni i 6IHIpIS.

Mamepianu ma memoou. Jlabopamophe 6uguenHs
00CHIOHCYBAHUX HAMU YeMEeHmi8 NPo8oOUNU 8iONOBIOHO
00 pexomeHOayil MixcHapooHozo cmanoapmy ISO. Bci
spasku Oyau eueomoeneni npu t 23+10C i 6ioHocHil
gonozocmi 50+10 % 3amiwysanns yemenmie npogoounu
cmpoz2o  3a  iHcmpykyiclo @ipmu  eupobnuxa. Axicme
KOJICHO20 YeMeHmy OYIHIO8ANOCSA NO MOBWUHI NII6KU |
aoeesii yemenmy (3y0-KOHCMPYKYis).

Bucnoexu. J{na ¢ixcayii 6inipis, aKi 3acmoco8yiomsvcs
0714 NUKY8AHHA NpU KOCMemuuHomy Oegexmi i ¢hirooposi
3y0ie, oyau obpani yemenmu: RelyXTM ARC ¢ipmu 3M
ESPE, Bifix DC ¢ipmu Voco, yemion. [ocniosxceni namu
YyemeHmu 3a NOKAZHUKAMU MOBWUHU NII6KU YeMeHmy
pisuux ipm  ionogioaroms eumozam MixcHapoonoeo
cmanoapmy 1SO i moxcymv 6ymu euxopucmati 0ns
nocmiunoi ¢ixcayii einipie (RelyXTM ARC ¢ipmu 3M
ESPE, max i npomesie inwux xoncmpykyiu (Bifix DC,
yemioH).

Knrouoei cnosa: 3you, yemenm, ginipu.
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Bricmiee rocymapcTBeHHOE YUeOHOE 3aBE/ICHIE Y KPAWHBI
«BYKOBUHCKHI rOCYAapCTBEHHBIA MEIUIIMHCKUI
VHUBEPCHUTET)

CPABHUTEJIbHUI AHAJIN3 CBOVMCTB
LEMEHTOB JJI51 ®DUKCALIUY BUHHUPOB

3y008 npeovssisiem
CMOMAMON02UHECKUM

Ecmecmeennas Kpacoma
onpedenenHvle  MpeOOBAHUST K
Mamepuanam u Memooam ie4eHus.

Oonum u3 Haubolee NONYIAPHLIX Memo008 JleHeHUs
@mooposa 3y608 sensiemcss opmoneduyeckoe nedeHue —
npumenenue BUHUPOS, Komopule obnaoaiom
CYWECTNBEHHbIMU — NPEUMYWecCmeamy  nepeo  Opyeumu
sudamu pecmaspayuu. Bunupel npedaiom 3y0y naubonee
ecmecmeeHHbll  ICMemuyeckutl  6U0 U  6036PAWAIOM
KOPOHKOBOU yacmu 3y0a nepeoHayanvhylo npounocme. M
ewé GUHUPLI — CBemonporuyaemsl, 0O1a200aps yemy
MOJCHO O00OUMbC  eCMECMBEHHOCIU  BHEUHE20 BU0d
oaoice npu Y1bmpaguonemosom usLyHeHuu.

Henwv. Hamu 6viia nocmagnena 3aoauva — ucciedo8amo
Quszuro-mexanuyeckue — C8OUCMEA  YEMEHMOS, 8
YACMHOCIU  ONpedenums MOMYUHY HIAEHKU KaAdHCO020
yemenma npu  QUKCAYUU PAZHLIX  OPMONEOUUECKUX
KOHCMPYKYULl, 8 MOM YUCTE U GUHUDOB.

Mamepuanvt u memoowt. Jlabopamoproe u3yuenue
ucciedyemvlx — HAMU — YEMEHMO8  NpPOoGOOUIU 6
COOMBEMCMBUU C  DEKOMEHOAYUSIMU  MENCOYHAPOOHO2O0
cmandapma 1SO. Bce obpasyvl Obliu uz2omogiensvt npu t
23+10C u omnocumenwvhoti eraxcrocmu 50+10 %.
3amewusanue  yemenmos  NPOGOOUNU  CMPO2O  NO
uncmpykyuu  Qupmsl  npouzsooumens.  Kavecmeo
Kadc0020 YeMeHma OYeHUBanIoCh No MOauuHe NIeHKU U
aoze3uu yemenma (3y06-KOHCMpPYKYUs).

Buvieoowr. J[nisi puxcayuu 6uHupos, npumeHsemuix Ons
Jleyenusi npu  Kocmemuyeckom Oegexkme u  ¢huoopose
3y6086, 6vinu vibpanvl yemenmol. RelyXTM ARC ¢hupmu
3M ESPE, Bifix DC ¢upmwt Voco, yemuon.
Uccnedosannvie Hamu yemenmvl nO  NOKA3AMENIM
MOMUHBL NIACHKU YeMEHMA PA3HblX (UpM Oomeeyarom
mpebosanuam Medxcoynapoonozo cmandapma 1SO u
Mo2ym Obimb UCHONB306AHbL OISl NOCMOSHHOU (uKcayuu
sunupog (RelyXTM ARC ¢upmer 3M ESPE, max u
npome3so6 opyeux koncmpykyuii (Bifix DC, yemuon).
Knrwouessle cnosa: 3y0vl, yemenm, GUHUDDL.

The natural beauty of teeth makes certain
demands on dental materials and treatment methods
[1].

A change in the color of the teeth as a result of
endodontic treatment, or as a result of various
disorders in the human body that occurs during the
mineralization of hard tissues of teeth, leads to the
occurrence of a disease such as a tooth fluorosis. If
these color changes relate to the frontal group of
teeth, such a patient goes to the dentist more often
than others.

One of the most popular methods of treatment

of dental fluorosis recently is orthopedic treatment —
the use of wveneers, which have significant
advantages over other types of restoration. Veneers
give the tooth the most natural aesthetic appearance
and restore the crown of the tooth to its original
strength. And also veneers are translucent, so you
can achieve a natural appearance even with
ultraviolet radiation.

Of primary importance is the cement, on which
veneers are fixed. Blocks of cement are also subject
to certain requirements [2, 3].

The materials that will be fixed are evaluated
according to generally accepted standards, which
reflect the main characteristics of the cement group
of materials for fixing: normal batch density (should
be kneaded strictly according to the manufacturer's
instructions); marginal fit; hardening time; cement
film thickness; adhesion to tissues of the tooth,
veneer, plastic, etc. [4, 5].

In order to study the basic characteristics of
materials for fixing veneers, we chose blocks of
cement: RelyX™ ARC — 3M ESPE firms, Bifix DC
— Voco firms, and glass-anomalous cement Cemion
(Russia).

Aim. We set the task — to study the
physicomechanical properties of these blocks of
cement, in particular, to determine the film thickness
of each cement when fixing various orthopedic
structures, including veneers.

Materials and methods. In the available
literature, there are a sufficient number of sources in
which the authors studied the physicomechanical
properties of a number of blocks of cement.

The laboratory study of the studied blocks of
cement was carried out in accordance with the
recommendations of the international 1SO standard.
All samples (83) were fabricated at t 23+1°C and
relative humidity 50+10 % .

Cement mixing was carried out strictly
according to the manufacturer's instructions. The
quality of each cement was evaluated by film
thickness and cement adhesion (tooth-construction).

The strength of fixation of the prosthesis
(including veneer) is the higher, the smaller the film
thickness. The thinner the film, the smaller the gap
between the veneer (or crown) and the tooth, and
therefore, the more secure the fixation and the less
the possibility of cementation.

According to literature according to the
requirements of the international standard, the film
could be 20-40 pum. However, manufacturers of
fixing blocks of cement are improving their
technology and these figures may currently differ.

A thin film of cement provides an exact
marginal fit of veneers (crowns), which improves
fixation and the duration of use of this prosthesis.

The methodology for determining the film
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thickness of each cement is as follows.

Were required:

1. Two optical flat, round glass plates of the
same thickness (5 mm) and contact surface area
(200+10 mm?);

2. A device with which you can apply a force
of 147 H (15 kg mass) perpendicular to the surface
of the glass, between which the cement.

On the lower surface of the load, there is a
metal rod, the surface of which should be horizontal
and parallel to the base and have a sufficient size to
cover one of the glass plates when it comes in
contact with it.

The load device provides the gradual
application of the load without any (circular)
movements. Each glass plate is fixed to the load
device (its platform) with the help of supports that
prevent the displacement of the glass plates during
the application of the entire weight of the load.

3. Micrometer (with a measurement error of 1

pm).

Results. An accurate measurement was made of
the thickness of two optically flat glass plates folded
together (reading A). Each cement was kneaded
strictly according to the manufacturer's instructions;
a certain amount of cement mixure was placed in the
center of one of the plates and the plate was installed
in the fixing supports. Another glass plate was laid
with its central part on cement.

During the time specified in the manufacturer's
instructions, a load of 147 H (15 kg of mass) was
carefully applied perpendicularly to the upper glass
plate using a load device and held for 8 minutes. It
was ensured that the cement completely filled the
space between the plates.

The thickness of 2 glass plates with cement was
measured (testimony B). Then the difference: the
readings of 2 plates without cement (readings A) and
the readings of 2 plates with cement (readings B) —
was the thickness of the cement film.

Table
The result of determining the film thickness (um) of blocks of cement
RelyX™ ARC, Bifix DC and Cemion
I sample 1T sample 111 sample IV sample V sample
RelyX™ ARC 25 6 30 16 27
Cemion 268 270 275 272 271
Bifix DC 60 65 45 52 62

Then the load device was removed and it was
possible to determine visually uniform and complete
distribution of cement (to the edges of the glass
plates), the spreadability of RelyX™ and Bifix DC
cements is quite good. And the film itself between
the glasses is extremely transparent. After 60
minutes, the structure of the film did not change, and
the glass firmly adjoined to each other.

As for the cement Cemion, the solidification
time under the cargo device ranged from 8'-10'.
After removing the glasses from under the cargo
device, the film between the glasses did not spread
to the edges of the plate (the spreadability of the
cement is different), and the film between the glass
plates is not transparent, and after a while (about 30'-
40" cracks appeared.

The results of the study of cement RelyX™
ARC company 3M ESPE showed that the film
thickness ranged from 0.006 pm to 0.02 pm. The
average film thickness is 0.0208 um (see table.).

The results of Voco's Bifix DC cement research
are as follows: the film thickness ranged from 0.052
um to 0.65 um. The average film thickness is 0.275
um. Thus, taking into account that one of the
important points in assessing the quality of cement
for fixing is the film thickness, the smallest film
thickness of RelyX™ ARC cement from 3M ESPE
is 0.0208+0.005, while Voco glass-bimetric cement

Bifix DC has a film thickness of 0,0568+0.005,
0.0360 pum more compared to RelyX™ ARC
cement.

The film thickness of cement Cemion — 0.271
um; this is 0.2482 more than RelyX™ ARC cement
and 0.296 more than Bifix DC cement.

Therefore, preference may be given to RelyX™
ARC cement from 3M ESPE.

Conclusions. To fix the veneers used for the
treatment of cosmetic treatment and tooth fluorosis,
the following blocks of cement were selected:
RelyX™ ARC from 3M ESPE Bifix DC from Voco,
Cemion.

A study was made of the physicomechanical
properties of these blocks of cement - the
determination of the film thickness of each cement
when fixing the veneers. For this purpose, a
specially made load device was used, with which a
force of 147 H (15 kg mass) was applied. The results
of the study of blocks of cement showed that the
smallest film thickness of RelyX™ ARC cement,
which can be used to fix veneers during tooth
fluorosis.

The blocks of cement we studied in terms of
film thicknesses of cement from different companies
meet the requirements of the International Standard
ISO and can be used for permanent fixation of
veneers (RelyX™ ARC from 3M ESPE, as well as
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prostheses of other designs (Bifix DC, Cemion).
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PAHJOMI3OBAHE KOHTPOJILOBAHE
TOCJLTKEHHS KJITHIYHOI
E®EKTABHOCTI AITE3UBHUAX
MOCTONOAIEHUX ITPOTE3IB

B cmammi nasedeni pezynomamu paHO0omMi308aH020 KOH-
MPONLOBAHO2O KIIHIYHO20 OOCHIOMNCEHHS eeKmUSHOCMI
npome3sy6anHa a02e3UGHUMU MOCMONOJIOHUMY npome3a-
MU, 8USOMOBLEHUMY NPAMUM MEMOOOM, y PI3Hi mepMiHu
cnocmepeoscenna. Hatiguwy KniniuHy egpekmuericms ue-
pes3 06a i mpu poKu KOpUCMy8anHs npoOeMOHCIMpPYSanu
a02e3usHi KOHCIMPYKYIL, 8U2OMOBIIeHi 3 000AMKO8UM npe-
NapySanHAM GepMUKANbHUX CMIHOK pPemeHYilinux nopo-
JHCHUH Y 8U2TIA0T 3aHypeHb ma AKi OYIU apMOBaHI CKI080-
JIOKOHHOIO cmpiukoro i 6ankor. Hatibinow nowuperumu
VCKAAOHEeHHAMU Ni0 Yac eKCnayamayii ao2e3susHux npo-
me3i6, GUKOHAHUX 3a THWUMU NIOX00amu, OYIu nopyuleH-
HA yinichocmi | pemenyii nPpomesis, a MaKoic Kpaiogozo
NPUNALAHHA POMOKOMNOZUMA.

Knrouosi cnosa: aozesusHi mocmonoodioni npomesu, nps-
MUtl Memoo, pemeHyiliHi eremMenmu, OU3aiH, apmyeanHs,
KIiHIYHA egheKmusHicmb.
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JloHeuKkuii HaMOHAbHBIM METUIIMHCKUI YHUBEPCUTET,
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PAHIOMMU3NPOBAHHOE
KOHTPOJIMPYEMOE UCCJIEJOBAHUE
KJIMHUYECKOMN Y®»®EKTUBHOCTH
AATI'E3NBHBIX MOCTOBHUJIHBIX
INPOTE30B

B cmamve npusedenwvt pezyivmamol panoomMuzuposanto-
20 KOHMPOIUPYEMO20 KIUHUYECKO20 UCCLe008aHUsL -
GexmueHocmuy NPOME3UPOBAHU AO2E3UBHBIMU MOCTHO-
BUOHBIMU NPOME3AMU, U320MOGIEHHBIMU NPIMbIM MEMmo-
o0om, 6 paznuunvie cpoku Haomooenus. Camyio 8blCOKYIO
KIUHUYECKYIO d¢hhexmusnocmsb uepe3 06a u mpu 200a
UCNOABL30BAHUS NPOOEMOHCIMPUPOBATU AO2E3UBHbIE KOH-
CMPYKYUY, U320MogieHHble ¢ OONOIHUMENbHbIM NpPend-
PUpOBaHUeM 8ePMUKATbHBIX CIMEHOK PEeMeHYUOHHbIX NO-
nocmetl 8 gude yanyoneHull u Komopbule Obliu apMUposaHbl
CMEKN060I0KOHHOU Jlenmotl u banxou. Haubonee pacnpo-
CMPAHEHHBIMU OCIOJICHEHUSAMU NPU IKCHIYamayuu aoze-
3UBHBIX NPOME308, GbINOIHEHHLIX OpPYeUMU CHOCOOAMU,
ObLIU HApYUIEeHUsL YeTOCIHOCIU U PeMeHYUU NPOme308, a
MaKaice Kpaeso2o Npuie2anuuss (PomoKoMno3uma.
Knrouesvie cnosa: aozezugnvie MoOcmoguoHvie npomesul,
npsSMOU Memoo, PemeHYUOHHbLe dJIeMeHmbl, OU3alH, ap-
MUpogaHue, KIUHU4ecKas dQhexmusnocmo.
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RANDOMIZED CONTROLLED STUDY OF
CLINICAL EFFICIENCY OF RESIN-
BONDED BRIDGES

Abstract. The article presents the results of a randomized
controlled clinical study of prosthetics efficiency with di-
rect resin-bonded bridges made in different ways and dif-
ferent terms of observations.

Obijective. To evaluate a clinical efficiency of direct resin-
bonded bridges with different designs.

Materials and methods. The study included 180 patients
with dentition defects of short length. Patients were divid-
ed into six groups, 30 people each, depending on the
method of manufacturing resin-bonded bridges. Patients
were scheduled for estimating of clinical efficiency the
day after manufacturing bridges, 24 and 36 months. In
order to assess the clinical condition of bridges used our
own qualimetric system, according to which we deter-
mined the compliance of prostheses with absolute and
relative clinical criteria.

Results and discussion. After 24 months, the number of
functioning prostheses without disorders of patients of
groups Il and VI was 29 prostheses in each group
(96.7%). The efficiency of prosthetics of persons of I, IV,
and V groups was lower, in particular, 23 prostheses
(76.7%) in each group had no deviations. The number of
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