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TBEPAbIX TKAHE 3YBOB
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JaHHaa pabota siBnsetcs ¢dparmeHtom HUP ka-
degpbl NponeaeBTUYECKOn ctomMartonornn JoHeuko-
ro HauMOHaNIbHOr0 MEOULMHCKOINO YHUBEPCUTETA UM.
M. Topbkoro «KniHiko-nabopaTopHe O0OrpyHTYBaHHS
KBaNTONOr4YHUX NiOXOAIB Yy pecTaBpauifiHii cToMa-
Tonorii», Neroc. peructpauum 0109U008735, wndp
YH 10.07.08.

BctynneHune. B nocnegHue pecartmnetus, 6naro-
[aps UCNonb30BaHMIO CBETOOTBEPXAAEMbIX BOCCTa-
HOBUTESIbHBIX MaTepuanos, CTan0 BO3MOXHbIM MpPO-
BeJeHne 3CTeTMYecKnx pectaspaumin 3yéos [1,2]. Bo
BpeMs MOJIMMeEpU3aumm Takux MaTepuanoB CBETOBOM
noTok oTononmepmsaTopa Hen3bexHo TepseT CBO
VHTEHCUBHOCTb U B TBEPAbIX TKAHAX BOCCTAHAB/VBae-
MbIX 3y60B, 1 B MOPLMSX CAMUX PECTABPALMOHHbIX Ma-
TepuanoB. AT 3aKOHOMEPHOCTM A0CTATO4YHO XOPOLLO
onvcaHbl B Hay4yHown nutepartype [6,7]. Konnyectso n
VHTEHCUBHOCTb MpOLUEALero CBeTOBOro noToka 3a-
BUCAT OT TOJILLMHBI TBEPALIX TKAHEN, CNOS MaTepuanos
1, B HEMAOW CTENEHU, OT UX ONTUHECKON MIIOTHOCTW.
C nocnepHeli HENOCPEACTBEHHO CBs3aHa Npo3pad-
HOCTb, KOTOPYIO 06513aTeNIbHO HEOBXOAMMO YUNTLIBATb
npv NpoBeAeHNN acTeTnyeckux pectaspauuii [4]. Oa-
HAKO KONIMYECTBEHHAs OLLEHKa NPO3PaYyHOCTN TBEPAbIX
TKaHel 3y6oB He pa3paboTaHa, a eé Bo3pacTHas auHa-
MKKa He n3yyeHa. B cBa3m ¢ aTuM, B pecTaBpaumoHHON
CTOMATOJIOrMM HeT 0O6BLEKTMBHO OOOCHOBAHHbLIX PEKO-
MeHJauuii OTHOCUTENbHO BOCCO34aHNs B BOCCTAHOB-
NeHUnsIX GPOHTaNbHbIX 3yBOB TaKOro BaXHOro B 3CTETU-
4YeCKOM MNaHe NapamMeTpa, Kak NPO3pPavyHOCTb.

Llenb uccnepoBaHua — n3yyeHne OAMHAMUKU UH-
TEHCUBHOCTM CBETOBOIO NOTOKA CBETOANOOHOIo GOTO-
nosiMmepursaTopa npu NPoxXoXaeHUn CckBo3b obpasupl
TBEPAbIX TKAHEeM 3y00B, yaaneHHbIX Y 1L, Pa3HOro BO3-
pacTa, 1 nokasaTtenern Nnpo3pavyHOCTN 3TUX TKAHEN.

OObekT n MeToabl uccnepoBaHusa. OO6pasLbl
ONS UCCneaoBaHusa npeacTaBnsanm cobon gpparmMeHTbl
TBepAbIX TkaHen 3y6oB TonwmHom 2,0 mm. Bce obpas-
ubl 6Gb pasaeneHsl Ha 4 rpynnbl: B NEPBYIO rpynny
BOLLIM 0Bpa3Lbl TBEPAbIX TKAHEM MOCTOSHHbLIX 3y60B,
yOANEHHbIX NO XMPYPruyeckum MnokasaHusM y OeTen
10-12 neT, BO BTOpPYIO rpynny — obpasupl 3ybos, yaoa-
JIEHHbIX MO OPTOAOHTUYECKUM U XMPYPrUYECKUM NOKa-
3aHusaM y nuu, 18-20 neT, TpeTbto rpynmny coctaBuam 06-
pa3subl 3y6oB, yaaneHHbix y nuy, 40-45 net, v 4eTBepTylo
— 0b6pasLbl TBEPAbIX TKAHEW 3yOOB, YAANIEHHbIX Y UL, B
Bo3pacTe cBbile 60 net. B cBOIO o4epenp, B Kaxaon

rpynne mccnegosanu 15 obpasLoB aManu TONLMNHOMN
2,0 mm, 15 006pasLoOB AeHTUHA TONWMHOM Takxke 2,0
MM 1 15 06pa3uoB aManu ¢ NoAfexawmm AEHTUHOM
obuwein TonwmHor 4,0 mm. Becero nccneposaHo 180 06-
pasLoB TBEPObIX TKAHEN 3yO0B.

JnHamMnKy MHTEHCUBHOCTM CBETOBOIO MNOTOKA CBe-
ToonogHoro doTononMmepusaTopa npy NPOXoXaeHUn
€ro CkBO3b 06pa3Libl TBEPAbIX TKAHEN 3yOOB (B % OT 1UC-
XO[OHOI) n3yyanu no meToauke, pasdpabotaHHoli B [1o-
HELUKOM HaLMOHaNIbHOM MEeAMLIMHCKOM YHUBEPCUTETE
uMm. M. TopbKkOro, ¢ MCNOJIL30BaHNEM OPUTMHANIBHON
nabopaTtopHoOn ycTaHOBKM [5].

Mpo3payHoCcTb 06pa3uoB TBEpAbIX TkaHen 3yOoB
1nccnenoBanM C NOMOLLBIO KOMMbIOTEPHOrO aHanmaa
umdpoBoro un3obpaxeHus B pa3paboTaHHOM Mpo-
rpamMmmMmHomM npoaykte «LEKA 1» [3]. LUudposbie poTo-
CHUMKM 006pa3suoB, BbINOJIHEHHbIE C COOMIOAEHMEM
HeobxoanMbIX TPebOBaHMI, BBOAUIN B KOMMbIOTEPHYIO
nporpammy. Npo3pavyHOCTb B YCNIOBHbIX €4MHULLAX NPO-
rpamma onpenensna aBToMaTuyeckn cpasy Xxe nocne
BblAENeHNs B UMPPOBOM 1U306paxeHnn obpasla uc-
cnenyemoii obnactu.

PesynbraTbhl MCCNefo0BaHUA N NX 0GCyXAaeHne.
MpoBeneHHblE UCCNeaoBaHMa Mnoka3anu, 4to B 06-
pasuax amanu 3y6oB, yOoaneHHbIX Y N1l NEPBO BO3-
pacTtHown rpynnbl (Bo3pacT 10-12 neT), MHTEHCUBHOCTb
CBETOBOro MoTOKa MOC/IE MPOXOXAEHUS Yepe3 9Tu
obpasubl coctaBuna, B cpegHem, 71,43+0,51% ot uc-
XoOHo. MNony4eHHbIn B xoae uccnenosaHms 06pasuos
3mManu BTOPOW rpynnbl (BO3pacT NaLlneHTOB, Y KOTOPbIX
Oblnn yoaneHbl 3yobl, 18-20 neT) nokasaTenb CTaTUCTU-
yeckn (p<0,05) otnnyancs oT npegplaywero n cocra-
Bun 81,40+0,62%. B ob6pasuax TpeTbei rpynnbl 4epes
amMaJsib 3y00B, yaaneHHblx y naunenTos 40-45 neT, npo-
wno 85,19+0,32% cBeTOBOr0 NOTOKA, 3TOT pe3ynbTar
Takxe cTaTucTmnyeckm sHadmmo (p<0,05) otnnyancs ot
OBYX, MONy4eHHbIX paHee. B amann 3y6oB nuu, B BO3-
pacte cBbille 60 net (obpasubl 4YeTBEpPTOW rpynnbl)
vuccnenyemblii napameTp Obln HUXE nokasaTenen B
obpasuax BTOpon un TpeTbelh rpynnbl — 76,45+0,64 %
(p<0,05), ogHako BhilLEe TakOBOro B 06pasLax nepBoi
rpynnbl (p<0,05).

B xome panbHenwux uccnegoBaHUi 3TUX Xe 00-
pa3LoB YCTAaHOBMEHO, YTO CPeaHWI nokasaTesnb npo-
3payHOCTN 06pasLLOB aMann NepPBOI rpynnbl cocTa-
Bun 7,38+0,16 ycn. en. (omMana3oH nokasartenen oT
6,5 pno 7,7 ycn. epn.), oH 6bin cywecTtBeHHO (p<0,05)
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HUXe rnokasaTernsi, Nosly4eHHOro BO BTOPOM rpynne o6-
pasuos, — 7,77+0,10 ycn. ea. (ot 7,0 oo 8,3 ycn. ea.).
MokasaTenb Npo3payHOCTN 06pa3LOB aMann TPeTbEN
rpynnsl 661 MakCMManbHbIM B UCCNEeA0BaHNM CTaTUC-
Tn4ecku 3Haudumo npesbiwan (p<0,05) nokazatenu
obpasuosB Bcex rpynn — 8,73+0,08 ycn. en (avana-
30H OT 8,1 no 9,2 ycn. ea.). lNMocnegHas, vyetTsepTas,
rpynna obpasuoB umena nokasaTesb Npo3pavyHOCTU
SMasnn Ha ypoBHE TaKOBOro 06pasLoB BTOPOM rpynmnbl
-7,91+0,11 ycn. en. (amana3oH ot 7,2 0o 8,6 ycn. en.),
NOHATHO, YTO OTAMYME ITUX OBYX NoKasaTenen mexay
coboii HepocToBepHo (p>0,05).

B o6pa3suax AeHTUHA MHTEHCUBHOCTbL NpoLuenLero
4yepes3 HUX CBETOBOro NnoTtoka Oblla cucTeMaTUYeCKM
cTaTucTmyieckn aHadnmo (p<0,05) bonee HU3KOM, YEM
B obpasuax amanu, npu aToM B NMepBoii rpynne o6-
pasuoB OeHTUHa AaHHbii napametp (51,24+0,20%)
Obin cTatucTnyeckn Bolwe (p<0,05), yem BO BTOpPOI
(48,19+0,36 %), a B crnenylowux AByX rpynnax obpas-
LOB nokasartenu 6biin ctatuctnydeckn (p<0,05) Huxe,
yem B 00eunx npeablayLimx, B HaCTHOCTU, B TpeTbel
rpynne —42,17+0,33 %, B 4yeTBepTon — 39,18+0,41%, B
CBOIO 04epeb, OT/IMYME OBYX NOCIEAHNX MeXay cobol
[0CTOBEPHO (p<0,05).

MokasaTtenu npo3padyHoOCT 0O6pa3LoB AEHTUHA
BCEX IPynmn B ONpefeneHHoN CTeneHn noBTopuam 3a-
KOHOMEPHOCTb, YCTAHOBJIEHHYIO B OTHOLUEHUW AMHA-
MWK WHTEHCMBHOCTM CBETOBOr0 MOTOKA CBETOOVOA-
HOro ¢poTonoNMMepr3aTopa, 1 0Kasanmcb, YTO BOJIHE
€CTeCTBEHHO, cTaTucTu4eckn aHa4ymmo (p<0,05) Huxe,
yeMm Te Xe NapamMeTpbl, NoNy4YeHHbIE B 00pasuax aManu:
B NepBoW rpynne o6pa3uos aeHtuHa — 5,54+0,13 ycn.
en. (omanasoH ot 5,1 go 7,0 ycn. ea.), BO BTOPOA —
5,29+0,09 ycn. en. (ot 4,9 po 6,0 ycn. en.), TpeTben n
yeTBepTon — 4,83+0,06 ycn. en. (ot 4,1 no 6,2 ycn. en.)
n 4,27+0,07 ycn. en. (ot 3,2 0o 4,7 ycn. en.), cooTeBeT-
cTBeHHO. Taknm 06pa3om, MakCUMarbHbI NokasaTesb
NpOo3paYyHOCTN 3aperncTpupoBaH B obpasuax AeHTU-
Ha 3y6oB, yaaneHHbIX y Aetei B Bo3pacte 10-12 net
(nepBas rpynna), MUHUManNbHbIA — B 0BpasLax AeH-
TnHa 3yOO0B N1, B BO3pacTe cBbille 60 net (YeTBepTas
rpynna). 3Tu nokasaTenm CTaTUCTUHECKU OTIMHaKTCA
(p<0,05) opyr oT gpyra 1 oT oCTaNbHbIX NoKa3aTenen,
NOJly4EHHbIX B AaHHOM dparMeHTe unccnenoBaHui,
OTINYMs HenoCToBePHbI (P>0,05) TONbLKO Mexay noka-
3arensMu 06pasLLoB NePBO U BTOPO rpynmbl.

PesynbTathl nccnepoBaHus OUHAMUKW CBETOBOMO
notoka B obpasuax, BKIOYAOWMX dManib U OEHTUH,

UMENU OT/IMYMS OT TakoBbIX, MOJIy4EHHBLIX B 06pasLax
TONIbKO 3Mann 1 TONbKO AEHTMHA (COOTBETCTBYIOLLME
BO3pacTHble nokasaTenn Oblnn CTaTUCTUYECKM 3HAYU-
MO HUXe, YeM B aManu 1 B AeHTuHe, p<0,05). Tak, B nep-
BOW rpynne nokasatesfb npoLieaero 4yepesd obpasubl
ceBeTa Obl1 O0OCTATOYHO HU3KUM — 17,23+0,42%, BO
BTOPOW OH 6bin Bbiwe — 20,36+0,44 % (p<0,05), noka-
3aTefib 00pa3uoB TBEPAbLIX TKaHen B TPeTbei rpynne
okaszancs eulé sblwe — 23,06+0,51 % (p<0,05), a yeT-
BEPTOI rpynne oH 6bin ctatucTndecku (p<0,05) camblit
HU3kn — 14,32+0,32 %.

JnHamuka cpegHux nokasaTtesneili npo3paqyHoCcTu
06pa3LoB aManu 1 aeHTnHa Oblna cneayoLein: B nep-
BoM rpynne — 2,95+0,11 ycn. en. (amanasoH ot 4,8 oo
5,3), Bo BTOpPON — 3,11+0,07 ycn. ea. (o1 6,0 0o 6,7), B
TpeTtben rpynne — 3,61+0,06 ycn. en. (ot 7,3 #o 7,9),
yeTBepTol — 2,78+0,05 ycn. eq. (o1 6,4 no 7,0). Cambiii
BbICOKUWI MOKasaTtesb, Kak BUAHO U3 pe3ynLTaToB, 3a-
duvkcupoBaH B obpasuax TPETbel rpynnbl, OH cTa-
TUcTMyeckn otnmyancs (p<0,05) oT Bcex ocTasibHbIX,
camblii HU3KUIA — B oBpa3sLax YeTBepTon rpynnbl, 04-
HaKO 3TOT Noka3aTesb A4OCTATO4YHO B/IM30K K TAaKOBOMY,
nosly4eHHoMy B 06pasuax nepeoii rpynnsi (p>0,05).

BbiBoAbl. Takum 06pa3oM, MccnenoBaHus Mnoka-
3aiM, 4TO NMpPU BbICOKMX MOKasaTensix npo3payHoCTu
06pa3uoB TBEPObIX TKaHEl 3yOOB nokasaTenn UHTEH-
CUBHOCTM CBETOBOIO NOTOKA, NMPOLUEALLEro Yyepes aTu
obpasubl, Takxe BbICOKU. B 6onbluen cteneHn aTa 3a-
KOHOMEepHOCTb OBHapyxmBaeTcsi B obpa3sLax amanu,
ropa3go MeHee OTYETIMBO OHa MposiBnsieTcs B 006-
pasuax amanu BMecTe C AeHTUHOM. Hanbonee Hu3kue
pesynbraTbl U NPO3PAaYHOCTU, N MHTEHCUBHOCTU CBe-
TOBOr0O MOTOKa Mony4YeHbl B 06pasuax aeHtuHa. bes-
YCNOBHO, MHTEpEeC NpeacTaBasieT aHaIn3 NoJly4eHHbIX
pe3ynbTaToB B BO3PACTHOM acrnekte. Camoii npo3pau-
HOM 9Manb Okasanachk B 06pa3uax 3y6oB, yaaneHHbIX y
nuy 40-45 net, HaumeHee Npo3payHon amasnb 6bina B
obpasuax, N3roToBJIEHHbLIX N3 TBEPObIX TKaHeil 3y0oB.,
yoaneHHolx y petenn 10-12 net. B 10 e Bpewms, B
39TOM BO3pacTe AEHTUH caMblil NPO3paYHbIi, a cambli
Henpo3pauyHbIii OH y N, ctapue 60 ner.

MepcnekTuBbl AanbHENWIUNX UCCNef0BaHUN.
MnaHupyeTcsa nNpoaosiXeHne WuccnenoBaHuin OTHO-
CUTENbHO W3YYEeHUs KOJIMYECTBEHHLIX MoOKasaTtenen
Npo3paYyHOCTV TBEpPAbIX TKaHel 3yOOB B KIMHU4YEC-
KWX YCNIOBUSIX C Y4ETOM BO3PaACTHbIX 0COOEHHOCTEN C
Luenblo BblpabOTKM pekoMeHpauuii onsi npoBeneHus
3CTETUYECKNX pecTaBpauuii 3y6oB.
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AOCNIAXXEHHA AUHAMIKU CBITJIOBOIO NOTOKY ®OTOMOJIIMEPI3ATOPA B 3AJIEXKHOCTI BIf, MPO-
30POCTI TBEPAUX TKAHUH 3YBIB

Ypopn O. A., AvTinoBa l. M.

Pesiome. Y cTaTTi npeacTasneHi pesynstatn AOCNIAXEHHS NOKA3HMKIB IHTEHCUMBHOCTI CBITSIOBOro NOTOKY CBITNO-
niogHoro orononimepizaTopa NPy NPOXOAXEHHI MOro CKPi3b 3pasku TBEPAMX TKAHWH (emMani, AeHTUHY, emMani Ta AeH-
TUHY) 3y6iB, BMAaNeHnx y ocib pisHoro Biky, Ta NOKa3HWKIB MPO30POCTi LMX Xe 3pa3kiB, BUBYEHMX 32 OPUriHANIbHOIO
METOAMKOIO 3 BUKOPUCTAHHSAM KOMM'IOTEPHOIO aHanisy undpoBoro 306paxeHHs. BcTaHOBNEHI B3aEMO3B’'A30K Ta 3a-
KOHOMIPHOCTI BiKOBOI AMHAMIKW UMX NapaMeTpiB.

KniouoBi cnoBa: TBepaj TkaHHM 3y6iB, MPO30pPICTb, CBITNOBUI NOTiK poTONONIMEpN3aTopa, BikoBa ANHAMIKa.
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UCCNEAQOBAHUE AUHAMWKN CBETOBOIO NMNOTOKA $OTOMOJIMMEPU3ATOPA B SABUCUMOCTHU OT
NPO3PAYHOCTU TBEPAbIX TKAHEX 3YEOB

Ypoop A. A., AHTunoesa U. M.

Pe3iome. B ctatbe npencrasneHbl pe3ynbratbl CCAeg0BaHUS nokadaTenen MHTEHCMBHOCTM CBETOBOMO NMOTOKA
CBETOAMOAHOro GpoTONONMMEpPU3aTopa Npu NPOXOXAEHNM ero CKBO3b 00pasLpbl TBEPAbIX TKaHen (aManu, AeHTUHa,
aManu u geHTuHa) 3y6oB, yaaneHHbIX Y 1L, pa3HOro Bo3pacTa, 1 nokasartenein npo3payHoCTn 3TUX Xe 00pasuos,
M3Y4YEHHbIX MO OPUrMHANbHON MEeToAuke C UCMOJIb30BAHMEM KOMIMBIOTEPHOrO aHanm3a umMdpoBOro n3odbpaxeHus.
YcTaHOBMEHbI B3aIMOCBSA3b 1 3aKOHOMEPHOCTM BO3PACTHOM VHAMUVKN 3TUX MapaMeTpoB.

KnioueBble cnoBa: TBepable TkaHn 3y60oB, NPO3PaYHOCTb, CBETOBOW NMNOTOK ¢hOTOMNOMMEPM3aTOpa, BO3pacTHas
OVHamuka.
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Operational Analysis of the Luminous Flux of Photopolymerization Apparatus Depending on the Hard
Teeth Tissues Transparency

Udod A. A., Antipova l. M.

Abstract. /ntroduction. Polymerization of light-cure materials is accompanied by the loss of intensity of luminous
flux of photopolymerization apparatus in hard teeth tissues and in the materials layer. The intensity of luminous flux,
passed through the tissues or material, depends on their optical density, which is directly related to transparency. How-
ever, the quantitative assessment of hard teeth tissues transparency is not developed yet, and its age-related dynam-
ics is not studied. Therefore, there are no objectively reasonable recommendations in restorative dentistry concerning
recreation of transparency in frontal teeth restorations from the point of view of aesthetics.

The purpose of the research is operational analysis of luminous flux intensity of LED photopolymerization apparatus
while passing through samples of hard teeth tissues, extracted from individuals of different age, as well as the analysis
of tissues transparency indices.

Materials and methods. Samples of hard teeth tissues were divided into 4 groups: the first group included sam-
ples of hard teeth tissues extracted from children, aged 10-12 years old, the second, third and fourth groups included
samples of hard teeth tissues extracted from individuals, aged18-20, 40-45 years old years and over 60 years old,
respectively. Samples of enamel and dentin of 2. 0 mm thick, as well as enamel samples with subjacent dentine with
total thickness of 4. 0 mm have been studied in each group. 180 samples have been studied in all. Operational analysis
of luminous flux intensity has been performed by technique, developed at Donetsk National Medical University, named
after M. Gorky, utilizing the original laboratory facility. Transparency of the samples has been examined by computer
digital image analysis using the developed software product “LEKA 1”.

Results of the research and their discussion. Once a luminous flux passed through the enamel samples its highest
intensity was detected in the third age group and constituted 85,19+0,32%. The index of transparency of the highest
intensity was also detected in the same group and constituted 8,73+0,08 a. u. (arbitrary units). Minimal indices have
been detected in the enamel samples of the first group, i. e., 71,43+0,51 % and 7,38+0,16 a. u., respectively.

In all dentin samples the intensity of penetrated luminous flux and transparency was statistically lower than in
enamel samples. The highest results were detected in the first group of samples and constituted 51,23+0,50% and
5,54+0,13 a. u., and the lowest ones were registered in samples from the fourth group and constituted 39,18+0,45 %
and 4,27+0,12 a. u., respectively.

The results of operational analysis of intensity of luminous flux and transparency in samples of enamel and dentin were
the following: the highest indices were in the samples from the third group and constituted 23,06+0,51% and 3,61+0,06 a.
u., and the lowest indices were detected in samples from the fourth group and constituted 14,32+0,32% and 2,78+0,05 a. u.

Conclusions. Thus, under the high indices of transparency of samples of hard teeth tissues the indices of intensity of
luminous flux, passed through the samples, were also high. The most transparent enamel was in the samples of teeth,
extracted from individuals, aged from 40 to 45 years old, and the least transparent enamel was in samples, made from
hard teeth tissues, extracted from children, aged 10-12 years old. At the same time, at this age dentin is the most trans-
parent, and the least transparent it is in individuals older than 60 years old.

Key words: hard teeth tissues, transparency, luminous flux of photopolymerization apparatus, age-related
dynamics.
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