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Currently, the issue of increased dentin sensitivity after operations for hard dental tissue preparation during the therapeutic treatment
of the carious process, as well as during orthopedic treatment of various types with non-removable dentures, has retained its rele-
vance. Pain management is the prevention of postoperative complication development and ensures high-quality treatment results.

Aim. The purpose of the literature review in this paper was to draw specialists’ attention to the use of low-solvent adhesive systems
of various types to manage postoperative sensitivity of hard dental tissues.

Materials and methods. More than 30 literature sources focused on studying action mechanisms of known generations of dental
adhesive systems and their effects on changes in postoperative sensitivity of dental hard tissues as a result of a high-quality
protective film formation on the dentin surface have been analyzed.

Results. The use of various adhesive systems to reduce postoperative sensitivity of soft tissues with the formation of a high-quality
protective film on the dentin surface that seals the dentinal tubules is of great importance for obtaining qualitative treatment re-
sults and increasing its effectiveness. However, various reactive substances (solvents, acetone), which are components of most
adhesives, have a strong impact on their quality and significantly reduce the indications for their use.

Conclusions. Thus, studying the action mechanisms of adhesives on dental tissues, searching for the formulation of new adhesive
systems with a lower solvent content would expand the indications for their use as therapeutic and prophylactic drugs to reduce
pain sensitivity of hard dental tissues after preparation.
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BnauB aare3uBiB Ha YyTAMBICTb TKaHWH 3y6iB

1. A. AropiHa, |. B. AHiweH, B. . TominiH, 0. B. Mosuah, I. 0. Nepelwusannosa, B. 0. biptokos

AKTyanbHWM 3anULLIAETHCA NUTAHHS LOAO BUHWUKHEHHS MIABULLEHOT YyTIMBOCTI AEHTUHY NiCNS Marinynawii npenapyBaHHs TBep-
AMX TKaHUH 3y0iB nig Yac TepaneBTUYHOTO NiKyBaHHS KapiO3HOrO NPOLIECY, @ TaKOX NPOTSrOM OPTONEANYHOTO NiKyBaHHS PisHUMM
BUOAMM HE3HIMHUX KOHCTPYKLiN 3y6HWX npotesis. MpocpinakTvka Bonto, Wo BUHKKaeE, cnpusie 3anobiraHHio nicnsonepawiniim
yCKnaaHeHHM | 3abe3nevye SKiCHUIA pe3ynbTar nikyBaHHS, ke OTPUMYE NaLieHT.

Merta po6ot — Ha nifcTasi aHanisy BinomMocTelt haxoBoi nitepaTypu 3BepHyTH yBary axiBLiB Ha MOXMMBOCTI BUKOPUCTAHHS!
CyYaCHUX CTOMATOMOMYHNX aZre3VBHUX CUCTEM Pi3HUX TUMIB AMNS 3HVXKEHHS NiCNsionepaLliiHol Yy TNMBOCTI TREPAMX TKaHUH 3y6a.

Marepianu i meTopm. [MpoaHanisysanum noHaa 30 mxepen HayKoBOi NiTepaTypu, O NPUCBSAYEHI BUBYEHHIO MEXaHi3My il BifoMMX
MOKOMiHb CTOMATONOMYHUX aAre3VBHUX CUCTEM i IXHBOTO BNAMBY Ha 3MiHY nicnsionepaLiiiHoi YyTIMBOCTI TBepANX TKaHUH 3ybiB y
pesynbTaTi CTBOPEHHS SIKICHOT 3aXVUCHOI NNIBKM HA NOBEPXHI AEHTHHY.

Pe3yAbTati. BUKOPUCTaHHS Pi3HNX afreavBHUX CUCTEM AJ15 3HUKEHHS MiCNsionepaLiiHoi YyTNMBOCTI TBEPAUX TKaHUH 3y6iB 3
YTBOPEHHAM Ha NOBEPXHi AEHTWUHY AKICHOT 3aXMCHOI NNIBKKW, SKa 3aKyMNoploe AEHTUHHI KaHarnbLi, Mae Benuke 3Ha4yeHHs Ans
OTPUMaHHS SKICHOrO pe3ynbTaty nikyBaHHS i NiABULLYE AOr0 eheKTUBHICTb. BTiM, pi3Hi peakTUBHI PEYOBUHU (PO3YMHHWKN,
aLETOoH), LU0 BXOASATb [0 cknagy GinbLIoCTi aareaviB, MakoTb CUIbHWIA BMAMB Ha iXHIO SKICTb | 3HAYHO 3MEHLLYIOTb NOKa3aHHs!
[0 3aCTOCYBaHHS.

BucHOBKU. BrBUYEHHS MexaHi3My BNnvBY afreaviBiB Ha TKaHWHW 3y6iB, NOLLYK peLenTypy HOBIMX aAre3uBHUX CUCTEM i3 MEHLLNM
BMICTOM PO34YMHHWKIB AadyTb 3MOTY PO3LLMPUTY NOKa3aHHA [0 iX BUKOPUCTaHHS SiK NiKyBanbHO-NPOMiNakTuiHX npenaparis Ans
3MeHLLEHHSs 60MNbOBOI YyTNMBOCTI TBEPAMX TKaHWH 3y6iB Nicns onepaii npenapyBaHHs.

The use of adhesives to reduce dental sensitivity and
protect dentin tubules opened after odontopreparation
has become possible after the creation of adhesive
systems of the third and following generations of bonds
with the presence of pharmaceutical substances in their
compositions. When using first-generation adhesives, a
significant increase in postoperative sensitivity of dental
tissues was noted.

Microdots along the edges of second-generation adhe-
sives have been found by the authors. The use of third-gene-
ration adhesives, consisting of a primer and a bond, has

allowed for a significant reduction in postoperative tissue
sensitivity. But recurrence of sensitivity was noted after a
time. The authors observed a significant long-term reduction
in dental sensitivity after using fourth-generation adhesives.

Aim
The purpose of the literature review in this paper was to
draw specialists’ attention to the use of low-solvent adhe-

sive systems of various types to manage postoperative
sensitivity of hard dental tissues.
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Materials and methods

More than 30 literary sources have been analyzed for the
review article, providing information on both the adhesive
system composition of various generations and their rela-
tionship with dentin, and the influence of these systems on
the dental hard tissues postoperative sensitivity.

Results

The replacement of hydroxyapatites with water contained
on the dentin surface with an adhesive resin occurs after
the use of a new generation of adhesives, which is also
called the hybridization generation. They enter the tubules
and intertubular dentin when used together, so the adhesion
force increases significantly. The fifth-generation materials
were designed in a one-bottle system. They significantly
reduced postoperative tissue sensitivity. Sixth-generation
adhesives did not require separate etching of dentin and
also significantly reduced tooth sensitivity. Seventh-gene-
ration adhesives were the first one-component systems
that did not involve mixing, etching, or primer application.
They caused minimal sensitivity after the use. Researchers
observed either no or less postoperative tissue sensitivity
after their use [1].

The technical solution of reducing the sensitivity
and protecting dental tissues after odontopreparation
by applying adhesive systems solved another important
problem — the stable adhesion of the composition to the
dentin. Based on the fact that the less dense adhesion
of compositions to dentin in relation to enamel is deter-
mined by the peculiarities of the dentin structure, it is
more heterogeneous than enamel with a lower level of
calcification and a higher water content. Compared to
highly calcified enamel, dentin consists of a combination
of collagen-hydroxyapatite and water, 45 % inorganic.
Dentin is a tubular tissue; dentin tubules diverge from
the pulp to the enamel-dentine junction. Tubules of living
dentin are filled with liquid under low pressure [2]. But, in
order to penetrate into the tubules as deeply as possible
and thereby increase the strength of adhesion, first of all,
it is necessary to remove the lubricated layer that forms
after the manipulation of odontopreparation.

The smear layer is formed by particles of denatured
collagen, hydroxyapatite, remnants of destroyed processes
of odontoblasts, residues of blood, saliva and cooled aerosol
liquid. The layer also contains bacteria, a mineral compo-
nent pressed into the dentin tubule in the form of plugs. The
lubricated layer can penetrate into open dentin tubules to a
depth of 2 to 6 microns. This layer is formed as a result of
odontopreparation with a high-speed abrasive instrument
producing a large amount of heat. Once the smear layer is
removed, the dentin tubules open, and the dentin surface
gets moist due to leakage of dentin fluid [3].

The presence of dentin fluid is a problem that prevents
the creation of reliable, strong adhesion of enamel bonds
to dentin. To solve this problem, the authors of the studies
paid attention to the relationship between the moisture
content of the dentin surface and the depth and speed of
the primer / adhesive diffusion into the dentin. Impregnation
was achieved due to the use of hydrophilic monomers in
the composition that dissolved in a liquid with low surface
tension, such as acetone or ethanol. Later generations
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of hydrophilic dentin adhesives involve total etching and
perform better in moist dentin environments [4].

The peculiarity of the pulp blood supply is expressed
in the fact that it is occurred in the tooth chamber with rigid
walls. Under these conditions, pulse fluctuations in the arte-
rial part of the vascular system cause an increase in tissue
tension and, depending on the manifestations of the vascular
reaction, there is a danger of the pulp functioning disruption.

Studies on pulp vessel reactions in response to the use
of adhesive systems have proven that the presence of ace-
tone or ethanol in the compositions can cause a constrictor
reaction of the vessels, which either passes quickly or persists
for some time after the system application. Due to the fact
that vasoconstrictor reactions are insignificant and do not
cause long-term spasm, changes in the pulp are reversible.
However, adhesive systems without acetone have been
found to be less irritating to the pulp. Based on these data,
the use of acetone adhesive systems should be limited [5].

The authors have been achieved an increase in the
strength and density of bonding agent adhesion through
improved wetting of the dentin surface by using a modified
BIS-GMA resin, partial or complete removal of the smear
layer and sequential treatment of the dentin surface with
so-called bonding activators. Under these conditions, the
adhesive agent, penetrating the dentin tubules, creates
strong, tight contact with the cleaned and partially decal-
cified dentin surface. Simultaneous wetting of the dentin
intertubular substance along with penetration into the tubule
creates a combined micromechanical and adhesive bond,
which leads to high resistance and separation. The layer
created by this way at the dentin level seals the tubes,
closing access to bacteria, preventing pulp inflammation
and postoperative hyperesthesia.

BIS-GMAIis used with other components such as EDTA
with a pH between 6.5 and 7.0 to remove the smear layer
and condition the dentin surface, which is then treated with
hydroxyethyl methacrylate (NEMA) and glutaraldehyde.
NEMA provides hydrophilia, and glutaraldehyde provides
affinity for collagen and the etched surface as well as only
BIS-GMA application. But a strong bond between the ad-
hesive and dentin became possible only after researchers
created the 3"-generation bonding agents [6]. These ad-
hesives sealed dentin for the first time, eliminating leakage
beyond its boundaries.

Some authors believe that the bonding agent is secon-
dary or micromechanical, but modern research has proven
the possibility of creating chemical adhesion to the collagen
matrix. Almost all new adhesive resins contain a hydrophilic
group, tropic to the condensed dentin surface.

Thus, in order to better connect with the wet dentin
surface and reliably seal the dentin tubules to protecti them
from negative influences, all adhesive systems are based
on a combination of hydrophobic compositions (BIS-GMA)
with hydrophilic resins and solvents.

HEMA s often used as a hydrophilic monomer. Acetone,
alcohol and their combinations are used as hydrophilic
solutions in these compositions. Several adhesive systems
contain water in varying proportions to produce mixtures
as aqueous solutions. At the same time, the strong hy-
drophilic constituent of one-component adhesive systems
makes them quite effective. Hydrophilic particles bind
well to dentin precisely because of its high-water content.
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Hydrophilic monomers, as solutions, are attracted to water
and are therefore able to penetrate into dentin along with
hydrophobic resins. To achieve effective hydrophilicity, some
adhesive systems must contain a sufficiently large amount
of acetone or alcohol [7].

However, a close correlation between the hybrid layer
thickness, which is formed by impregnating collagen fibers
with an adhesive, and the effectiveness of the adhesive
connection has not been observed. This is because the
hybrid layer formation is a phenomenological process of
acid demineralization and resin infiltration. When using uni-
versal adhesives, it is important that after acid etching, the
adhesive monomers completely penetrate the entire depth
of the demineralized layer. That is why the issue of using
either wet bonding techniques or aqueous moisturizing
solutions becomes relevant [8]. By penetrating the adhe-
sive into the openings of the open dentin tubules, a layer
of retaining projections is created. Excessive drying of the
dentin surface by air flow reduces the fine collagen fibers.
Therefore, the reliability of their infiltration by the adhesive
and the formation of a fixing hybrid layer are reduced [9].

It has been proven that after acid etching and rinsing
with water, the mineral phase of dentin is dissolved and
destroyed, and only the collagen matrix remains of the pri-
mary dentin. The adhesive material penetrates between the
dispersed fibers, infusing the collagen matrix and forming a
layer that is neither adhesive nor dentin, but some kind of
hybrid. If the layer is formed correctly, it is very stable and
hard. Total etching of enamel and dentin provides access to
the mineralized collagen matrix; however, itis a rather fragile
structure and is destroyed even under the influence of an
air stream. Therefore, there is a need to use an additional
strengthening or priming layer, the so-called primer, capable
of straightening collagen fibrils. Only after such straightening
can the adhesive polymer be infiltrated.

It has been observed that if water remained in the
etched dentin, the adhesion force of the bond doubled. This
is because wet bonding formed a thicker hybrid layer. The
fact cited by the authors confirms not quite the correct use
in some cases of acetone or ethanol in adhesive systems
that absorb water from wet collagen fibers. Water diffuses
intensively into organic solutions and displaces dissolved
monomers, disrupting the adhesive polymer polymerization.
This reduces the formation of granules, the number of fixing
protrusions and the adhesion force. This factor most often
determines the postoperative sensitivity of dental tissues
after odontopreparation [10].

Discussion

Positive results of significant adhesion force to wet dentin
and in in dealing with postoperative sensitivity are achieved
by using third-generation adhesives, i. e. three-component
adhesive systems. At the same time, one-component
adhesives with similar properties differ slightly from third-
generation ones.

Conclusions

Thus, adhesive systems of different generations, name-
ly from the third to the seventh generation, can be used to
deal with postoperative sensitivity. However, the presence

of ethanol, acetone and others in many of them makes
their irritating effect undesirable; the presence of liquid in
the dentin makes the bond of the adhesive with the dentin
not very strong, which also does not help to reduce the
postoperative sensitivity of tissues after odontopreparation.

Prospects for further research. It should be noted that
the national market is promising for local manufacturers.
Therefore, the development of modern dental adhesive
systems for the postoperative sensitivity of hard dental
tissues is a promising direction for further scientific research.
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