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Abstract. Today the development of prosthetic dentistry in the field of fixed prosthetics is
very active. The emergence of new materials and technologies of prosthesis manufacturing has
allowed to significantly increase the efficiency of treatment and reduce the risk of complications.

The majority of fixed prosthetic constructions are retained on the supporting teeth with
the help of fixation materials. The longevity and reliability of the fixed structures depend largely
on the properties of these materials. The dental market offers a large number of materials for
fixation of fixed prosthetic structures. Their classification includes several groups. Some authors
believe that zinc-phosphate, glass ionomer, polycarboxylate and polymer cements are most often
used in prosthetic dentistry, while others distinguish zinc-silicophosphate and composite
materials. Each group has certain properties, advantages and disadvantages. For all fixed
dental prosthesis constructions, the common feature is the presence of a space between the
prosthesis and the tooth tissue, where it is necessary to place the material for fixation and which
serves to reduce the incongruence of surfaces of the prosthesis and the tooth tissue. The volume
of this space is still a matter of great controversy. Some authors consider a gap of 40 microns to
be optimal, others allow values of 100 and 200 microns. The data of many scientists concerned
studies of noble alloys, for nonnoble alloys the space between the metal and tooth tissues turned
out to be several times larger. One thing that remains common is that this space should not
increase during retention. In addition to the secure retention of the prosthetic structure, the
retention materials must have properties that allow them to maintain a stable marginal fit of the
prosthesis over time. With the development of modern technologies, more stringent requirements
are imposed on retention materials: absence of pulp irritation, stability in the oral cavity, good
compatibility with tooth tissues, metals, plastics, porcelain and other structural materials in
terms of physical and chemical parameters, and volume constancy. Fixation materials should
have sufficient strength characteristics such as hardness, compression, shear and tensile
strength to withstand masticatory pressure. Curing time and working time are important for
effective and convenient application. Some authors believe that the most important characteristic
of fixation materials is their adhesion to the hard tissues of the tooth: enamel and dentin, which

allows to ensure minimal marginal permeability.
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For teeth with preserved pulp, zinc-polycarboxylate and zinc-phosphate cements have the
greatest adhesion to enamel, and glass ionomer cements - to dentin. Moreover, all groups of
cements are characterized by greater adhesion to metals than to tooth tissues.

Keywords: zinc-phosphate, glass ionomer, polycarboxylate, orthopedic constructions,
zinc-silicophosphate, glass ionomer materials.

CUJINKO®OCPATHBIE HEMEHTHI, UX CBOMCTBA 1 COBPEMEHHBIE
MNPEUMYUIECTBA

Aunnomayua. B Hacmoswee @pems pazeumue OpMOnEOUYecKoUu CMOoMamonio2uu 8
001acmMuU  HeCLEeMHO20 NPOME3UPOBAHUs NPOUCXO0UM ecoMa akmugHo. Ilosenenue HOGbIX
Mamepuanog u MexHONO2UN U320MOGNIEeHUs. NPOMe308 HNO360JUN0 3HAYUMENbHO HNOBbICUMb
ahpekmusHoOCmb eyeHUss U CHUUMb PUCK OCTOHCHEHUU. Bonbuuncmeo necbeMHbIX NPOMe3HbIX
KOHCMPYKYULL YOepAHCUBAIOMCSL HA ONOPHBIX 3Y0AX C NOMOWBIO PUKCUPYIOWUX MAMEPUATO8.

Honeoseunocms u HAO0EHCHOCMb CMAYUOHAPHBIX KOHCIMPYKYULL 80 MHO2OM 3A8UCAN OM
ceoticme smux mamepuanos. Cmomamono2udeckuil pblHOK npeonazaem O0IbUoe KOIUYECE0
mamepuanog 01 QUKCAyUU HeCLeMHbIX NPOMe3HbIX KOHcmpykyut. Mx Kiaccuguxayus
sKIIOYaAem Heckoibko epynn. Hexomopwvie asmopvl cuumarom, umo 6 o0pmoneouyecKol
cmomamono2uy  Hauje  6ce20  NPUMEHAIOMCS  YUHK-ghochamHble,  CMeKIOUOHOMEPHbIe,
NOAUKAPOOKCUIAMHbIE U NOTUMEPHbIE YeMeHmbl, Opyaie 8blOeIsIOM YUHK-CUTUKODOCHhamHble U
Komnozumuuvle mamepuansl. Kasicoas epynna umeem onpedenenmnvie ceolcmed, npeumyuecmea
u Hedocmamxu. [ 6cex KOHCMPYKYUL HECHeMHbIX 3)YOHbIX Npome308 00WuUM A6ISAemcs
Hanudue npocmpancmeda mexcoy npomesoM U MKAHAMU 3)y0d, KyOa HeoOX00UMO NOMecmumbs
mamepuan Oas  QuKkcayuu U KOMopoe CAYHCUM Ol YMEHbUEHUs HEeKOHESPYIHMHOCHU
nogepxrHocmeil npomesa u mraueti 3y6a. Odvem 3mo2o NPoCmMpancmea 00 Cux nop OCMaemcs
npeomemom boavbuiux cnopos. Hexomopule asmopsl cuumairom onmumanoHuvim 3a30p 8 40 mxm,
opyaue donyckarom 3uauenus 6 100 u 200 mxm. /lannbie MHO2UX YUEHbIX KACATUCH UCCIE008AHULL
O1a20POOHBIX CNIABO8, Ol HEDNACOPOOHBIX CNIAB08 NPOCMPAHCIBO MeHCOY MemAallom U
MKauAMU 3y0a 0KA3ani0Cb 8 HecKoIbkKo pasz bOoavuwe. Odwum ocmaemcs mo, YmMo Mo
HPOCMPAHCMBO He OOJIHCHO YEeIUdUBaAmMbCsl 60 8peMs 3a0epiicku. Ilomumo naoedxcnoul huxcayuu
NPOMe3HOl KOHCMPYKYUU, pemeHYUOHHble MAamepudanvl OO0JNHCHbL 001a0ams Cc8oUCmeamu,
HO36ONAIOWUMU UM COXPAHAMb CMAOUIbHOe Kpaegoe npunie2aHue npomesda ¢ meyeHuem
epemenu. C  paszsumuem COBPEMEHHbIX MEXHON02UU K pPeMmeHYUOHHbIM —Mamepuaiam
NPeOvABNAIOMCA  6ce Oonee dcecmkue mMpebOBAHUA: OMCYMCMEUe pazopadceHusi nyabnol,
CMabulIbHOCMb 68 NOJOCMU PMA, XOPOUIAs COBMEeCMUMOCMb C MKAHAMU 3Y0a, Memaiiamu,
niacmmaccamu, apgopom u Opyeumu KOHCMPYKYUOHHLIMU MAMEPUATAMU NO  DUIUKO-

XumudecKkum nokasameiim, noCmoAHCne0 obvema.
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Mamepuanvt 0ns  Quxkcayuu 001%CHbL 001a0aAMb  OOCMAMOYHBIMU  NPOYHOCHIHBIMU
Xapakxmepucmuxamu, makumu Kaxk meepoocms, NPOYHOCMb HA cocamue, cO8u2 U pacmsaxiceHue,
umobbl  8bl0epHCUBAMb  dcesamenvbHoe OaesieHue. Bpemsa omeepowcoenus u paboyee 8pems
8adICHbL 0151 3¢hhekmusrnoco u y0obHoeo HaHnecenus. Hexomopwvie asmopwvi cuumarom, uwmo
sadicHeliuell XapaKkmepucmukou GUKCUpyrOwux Mamepuaios A6I1emcs ux adees3ust K meepovim
MKAuAM 3y0a: dMaiu U OeHMUHy, umMo No380Jsaem obecneyums MUHUMATLHYIO Kpaegyio
npounuyaemocmo. s 3606 ¢ COXpaAHEHHOU NYIbNoU HAuboIbuell adze3uell K aIMaiu 001aoarm
YUHK-NOIUKAPOOKCUNAmMHble U YUHK-ochammuble  yemenmol, a K  OEHMUHY  —
CMeKIoUOHOMepHble yemenmul. TIpu 5mom éce epynnvl yeMenmos xapakxmepuszyiomes Oonvuiell
aoeesueti K MEMauiam, 4em K mKaHsim 3y0a.

Knrwoueswie cnosa: yuHk-gpocgham, CMeKI0UoHOMED, noauxapboxkcuiam,

opmonedultecmte KOHCMPYKUYUu, L;uHK-quzukoqbocqbam, CMEKTIOUOHOMEPHbLE MamepPUdailol.

An important parameter for luting materials is their stability in the oral cavity. All
cements that are cured by acid-alkaline interaction are susceptible to some degree of dissolution
in the oral fluid. This process depends on a variety of factors: cement composition, mixing
quality, maturation period and final crystallization and polymerization, thermal expansion
coefficient, thermal deformation ability, maintenance of volume constancy and strength
characteristics. An important factor influencing cement solubility is the acid-base state of oral
fluid. Its shift to the acidic side, which occurs in places of bacterial accumulation and dental
plaque formation, increases the solubility of cements, since zinc-phosphate, zinc polycarboxylate
and glass ionomer materials are not resistant to acids. Fixation of orthopedic constructions with
metal framework is mostly performed on glass ionomer, zinc-phosphate or zinc-polycarboxylate
cements. The most frequent complications of fixed prosthetic constructions include failure of
fixation and the development of caries of supporting teeth and its complications, which in turn is
due to loss of material at the denture-tooth interface [84]. Zinc-phosphate cements have been
used in prosthetic dentistry for more than 110 years. This period of time has allowed, unlike
other types of materials, to accumulate rich practical experience, to see all the positive and
negative sides. With the development of modern technologies, the emergence of new fixation
materials and increased requirements to them, the use of zinc-phosphate cements has decreased.

Zinc-phosphate cements are produced in the form of powder, consisting mainly of zinc
oxide and added to it magnesium oxide and other metals, and liquid, which is an aqueous
solution of phosphoric acid, partially neutralized by aluminum and zinc. When mixing the
material, an amorphous substance of zinc and aluminum phosphates with unreacted powder

particles located in it is formed.
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The advantages of zinc-phosphate cements include ease of use, easy mixing, sufficient
strength properties (e.g. compressive strength is 80 to 100MPa), good flowability, cohesion.

Another advantage of zinc-phosphate is its low cost in comparison with all other fixing
materials.

The disadvantages of zinc-phosphate cements include poor adhesive properties. Zinc-
phosphate cements are known to have only cohesion, i.e. the rougher the surface, the higher the
bonding force. When kneaded, the cement mass is sufficiently tacky, but during final
crystallization, true adhesion to tooth tissues, metals and other structural materials is not
observed. According to various studies, zinc-phosphate cements take the last place among
cements cured by acid-base interaction in terms of adhesion to tooth tissues, and in terms of
adhesion to metals they occupy an intermediate position between glass ionomer and zinc-

polycarboxylate cements.
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