
“ Віс н ик  с т о м ат о ло г і ї ” ,  №  2 (1 1 1 ) ,  Т  3 6  -  2 0 2 0  

 

71 

11. Kamalov R.H. The state of dental support for military 
personnel of the Armed Forces of Ukraine and the tasks for fur-
ther improvement of dental care in conditions of insufficient 

funding. Zbir kerivnogo skladu medychnoi' sluzhby Zbrojenyh 
Syl Ukrai'ny 25-27 ljutogo 2004 r.: Z dop. – K.:UVMA, 
2004;ІІ:39-53. 

12. Krjachko A.G. Stomatologichna zahvorjuvanist' 
vijs'kovosluzhbovciv Ukrai'ny ta rozrobka profilaktychnyh 
zahodiv [Dental morbidity of Ukrainian military personnel and 

development of preventive measures]: Abstract of a candi-

date's thesis of medical sciences. Odesa;2009:23.  

13. Kosenko K.N., Kryachko A.G. Dental morbidity of 
conscripts of the Ukrainian Navy. Visnyk stomatologii'. 
2008;2:112-118. 

14. Kryachko A.G. The state of oral health in military 
personnel of the Ukrainian Navy. Vijs'kova medycyna Ukrai'ny. 
2007;1(7):23-25. 

15. Stomatologicheskoe obsledovanie: Osnovnye metody. 
[Dental examination: Basic methods] Zheneva, VOZ;1989:62. 

16. Epidemiologiya, etiologiya i profilaktika bolezney 
parodonta [Epidemiology, etiology and prevention of periodon-
tal diseases] Doklad nauchnoy gruppy VOZ. Zheneva; 1980:66. 

 
Надійшла 27.05.2020 

 
 

 
 
 

 
 

DOI 10.35220/2078-8916-2020-35-2- 
 

УДК: 616.314-089.23-74:615.463 
 

O.V. Mytchenok, phd, N.V. Tabachniuk, phd, 

M.P. Mytchenok, phd 
 

Higher State Educational Establishment of Ukraine 

«Bukovinian State Medical University» 
 

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 ISO 

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 DС 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 ISO and can 
be used for permanent fixation of veneers (RelyXTM ARC 

from 3M ESPE, as well as prostheses of other designs 

(Bifix DC, Cemion). 

Key words: teeth, cement, veneers. 
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ПОРІВНЯЛЬНИЙ АНАЛІЗ 

ВЛАСТИВОСТЕЙ ЦЕМЕНТІВ ДЛЯ 

ФІКСАЦІЇ ВІНІРІВ 
 

Природна краса зубів висуває певні вимоги до 

стоматологічних матеріалів і методів лікування.  

Одним із найбільш популярних методів лікування 

флюорозу зубів є ортопедичне лікування – 

застосування вінірів, які мають істотні переваги 

перед іншими видами реставрації. Вініри надають 

зубу найбільш природний естетичний вигляд і 

повертають коронковій частині зуба початкову 
міцність. І ще вініри – світлопроникні, завдяки чому 

можна добитися природності зовнішнього вигляду 

навіть при ультрафіолетовому випромінюванні. 

Мета. Нами було поставлене завдання – дослідити 

фізико-механічні властивості цементів, зокрема 

визначити товщину плівки кожного цементу при 

фіксації різних ортопедичних конструкцій, в тому 

числі і вінірів. 

Матеріали та методи. Лабораторне вивчення 

досліджуваних нами цементів проводили відповідно 

до рекомендацій міжнародного стандарту ISO. Всі 
зразки були виготовлені при t 23+10C і відносній 

вологості 50+10 %. Замішування цементів проводили 

строго за інструкцією фірми виробника. Якість 

кожного цементу оцінювалося по товщині плівки і 

адгезії цементу (зуб-конструкція). 

Висновки. Для фіксації вінірів, які застосовуються 

для лікування при косметичному дефекті і флюорозі 

зубів, були обрані цементи: RelyXTM ARC фірми ЗМ 

ESPE, Bifix DС фірми Voco, цеміон. Досліджені нами 

цементи за показниками товщини плівки цементу 

різних фірм відповідають вимогам Міжнародного 

стандарту ISO і можуть бути використані для 
постійної фіксації вінірів (RelyXTM ARC фірми ЗМ 

ESPE, так і протезів інших конструкцій (Bifix DС, 

цеміон).  

Ключові слова: зуби, цемент, вініри. 
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СРАВНИТЕЛЬНИЙ АНАЛИЗ СВОЙСТВ 

ЦЕМЕНТОВ ДЛЯ ФИКСАЦИИ ВИНИРОВ 
 

Естественная красота зубов предъявляет 

определенные требования к стоматологическим 
материалам и методам лечения. 

Одним из наиболее популярных методов лечения 

флюороза зубов является ортопедическое лечение – 

применение виниров, которые обладают 

существенными преимуществами перед другими 

видами реставрации. Виниры предают зубу наиболее 

естественный эстетический вид и возвращают 

коронковой части зуба первоначальную прочность. И 

ещё виниры – светопроницаемы, благодаря чему 

можно добиться естественности внешнего вида 

даже при ультрафиолетовом излучении. 
Цель. Нами была поставлена задача – исследовать 

физико-механические свойства цементов, в 

частности определить толщину пленки каждого 

цемента при фиксации разных ортопедических 

конструкций, в том числе и виниров. 

Материалы и методы. Лабораторное изучение 

исследуемых нами цементов проводили в 

соответствии с рекомендациями международного 

стандарта ISO. Все образцы были изготовлены при t 

23+10C и относительной влажности 50+10 %. 

Замешивание цементов проводили строго по 

инструкции фирмы производителя. Качество 
каждого цемента оценивалось по толщине пленки и 

адгезии цемента (зуб-конструкция). 

Выводы. Для фиксации виниров, применяемых для 

лечения при косметическом дефекте и флюорозе 

зубов, были выбраны цементы: RelyXTM ARC фирмы 

ЗМ ESPE, Bifix DС фирмы Voco, цемион. 

Исследованные нами цементы по показателям 

толщины пленки цемента разных фирм отвечают 

требованиям Международного стандарта ISO и 

могут быть использованы для постоянной фиксации 

виниров (RelyXTM ARC фирмы ЗМ ESPE, так и 
протезов других конструкций (Bifix DС, цемион). 

Ключевые слова: зубы, цемент, виниры. 

 

 

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 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. 

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
TM

 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 ISO standard.  

All samples (83) were fabricated at t 23+1
0
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 μm. 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
); 

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 

μm). 

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 (μm) of blocks of cement 

RelyX
TM 

ARC, Bifix DC and Cemion 
 

 І sample  ІІ sample III sample IV sample V sample 

RelyXTM ARC 25 6 30 16 27 

Cemion 268 270 275 272 271 

Bifix DС 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
TM

 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
TM

 
ARC company 3M ESPE showed that the film 

thickness ranged from 0.006 μm to 0.02 μm. The 

average film thickness is 0.0208 μm (see table.). 

 The results of Voco's Bifix DC cement research 
are as follows: the film thickness ranged from 0.052 

μm to 0.65 μm. The average film thickness is 0.275 

μm. 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
TM

 ARC cement from 3M ESPE 
is 0.0208+0.005, while Voco glass-bimetric cement 

Bifix DС has a film thickness of 0,0568+0.005, 

0.0360 μm more compared to RelyX
TM

 ARC 

cement. 

The film thickness of cement Cemion – 0.271 
μm; this is 0.2482 more than RelyX

TM
 ARC cement 

and 0.296 more than Bifix DC cement. 

Therefore, preference may be given to RelyX
TM

 
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
TM

 ARC from 3M ESPE Bifix DС 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
TM

 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

TM
 ARC from 3M ESPE, as well as 
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prostheses of other designs (Bifix DC, Cemion). 
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РАНДОМІЗОВАНЕ КОНТРОЛЬОВАНЕ 

ДОСЛІДЖЕННЯ КЛІНІЧНОЇ 

ЕФЕКТИВНОСТІ АДГЕЗИВНИХ 

МОСТОПОДІБНИХ ПРОТЕЗІВ 
 

В статті наведені результати рандомізованого кон-

трольованого клінічного дослідження ефективності 

протезування адгезивними мостоподібними протеза-

ми, виготовленими прямим методом, у різні терміни 

спостереження. Найвищу клінічну ефективність че-

рез два і три роки користування продемонстрували 

адгезивні конструкції, виготовлені з додатковим пре-

паруванням вертикальних стінок ретенційних поро-

жнин у вигляді занурень та які були армовані склово-
локонною стрічкою і балкою. Найбільш поширеними 

ускладненнями під час експлуатації адгезивних про-

тезів, виконаних за іншими підходами, були порушен-

ня цілісності і ретенції протезів, а також крайового 

прилягання фотокомпозита. 

Ключові слова: адгезивні мостоподібні протези, пря-

мий метод, ретенційні елементи, дизайн, армування, 

клінічна ефективність. 
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РАНДОМИЗИРОВАННОЕ 

КОНТРОЛИРУЕМОЕ ИССЛЕДОВАНИЕ 

КЛИНИЧЕСКОЙ ЭФФЕКТИВНОСТИ 

АДГЕЗИВНЫХ МОСТОВИДНЫХ 

ПРОТЕЗОВ 
 

В статье приведены результаты рандомизированно-

го контролируемого клинического исследования эф-

фективности протезирования адгезивными мосто-

видными протезами, изготовленными прямым мето-

дом, в различные сроки наблюдения. Самую высокую 

клиническую эффективность через два и три года 

использования продемонстрировали адгезивные кон-
струкции, изготовленные с дополнительным препа-

рированием вертикальных стенок ретенционных по-

лостей в виде углублений и которые были армированы 

стекловолоконной лентой и балкой. Наиболее распро-

страненными осложнениями при эксплуатации адге-

зивных протезов, выполненных другими способами, 

были нарушения целостности и ретенции протезов, а 

также краевого прилегания фотокомпозита. 

Ключевые слова: адгезивные мостовидные протезы, 

прямой метод, ретенционные элементы, дизайн, ар-

мирование, клиническая эффективность. 
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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 еfficiency with di-

rect resin-bonded bridges made in different ways and dif-

ferent terms of observations. 

Objective. 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 III and VI was 29 prostheses in each group 

(96.7%). The efficiency of prosthetics of persons of II, 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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