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NMOBEPXHA EMAJ1I 3YBA Nnicnagd sBnJiuBy KUCJIOTU 3 PIBHUM HACOM

EKCNO3ULIi: ATOMHO-CUJIOBA MIKPOCKONISA

JIbBiBCbKMIA HALLiOHaNbHUIA MeaU4YHUI YHIiBepcuTteT iMeHi laHuna MNanuubkoro (M. JIbeiB)

HaHe pocnigpkeHHs € ¢dparMeHToM HaykOBO-O0-
cnigHoi poboTn kadenpn TepaneBTUYHOI cTOMaTonorii
®NAO JbBiBCbKOro HauiOHaNbHOr0 MeaMYHOro  YHi-
BepcuTeTy iMeHi [daHuna lanuubkoro «Ekonoria ta na-
POAOHT. B3aemM03B’30K 3axBOpIOBaHb MapoOAOHTa Ta
3aranbHO COMaTMyHOI natonorii. AncdyHkuii CKpoHeBO-
HUXHbOLLIENEeNnoBoro cyrnoby», NenepxaBHOi peecTpa-
uii 0114U000112; IH. 30.000. 004.15.

Bctyn. ATomMHO-cunoBuii mikpockon (ACM) — ue Bu-
COKOTEXHOJIOMYHU HAyKOBWIA Npunag, Wo [O03BOSSE
oTpuMyBaTtn 306inblueHe 306paxeHHs MOBEepxHi mare-
pianis (9K @i3nKo-XiMiYHUX Tak i Meauko-BionoriyHmx)
i3 PO3AiNbHOIO 30ATHICTIO NOPSAAKY KiNIbKOX HaHOMETPIB
Ta MaHinynoBaTM HaHOCKOMIYHMMK 00’ekTamMu, Hanpu-
Knag, okpemMumn monekynamu. Pobota ACM 6a3yetbes
Ha B3aemogii 3o0H4a (30HAOBOro Aarymka) 3 NOBEPXHEIO
nocnigxyesaHoro 3paska. ig B3aemMopaielo po3yMieTbes
BiILUTOBXYBAHHS YN MPUTATYBaHHSA 30HAA OO0 MOBEPXHi
3a paxyHok 651m3bkoainHmx cun BaH-gep-Banbca. Bigxu-
JIEHHS1 30HAA PEECTPYETLCS BiAKanibpoBaHOK ONTUYHO
CUCTEMOIO, fIka CKNagaeTbCs 3 nasepa 1a NPoOCTOPOBO
po3aineHoro ontnyHoro ceHcopa. ACM 3acToCOBYETLCS
ONs ofgepXaHHs Npodinio NOBEPXHI 3pa3ka i Ans 3MiHu
noro penbedy, a Takox s MaHinyaoBaHHA MiKpO- i Ha-
HOCKONiYHMMK 06’ekTamMu Ha noBepxHi. ACM po3sonsie
oTpUMaTN 300paxeHHst LiAiCHO TPUBMMIPHOIO pEsbe-
¢y NoBEpxHi, a HENPOBiAHA NOBEPXHS He NOTpebye Oo-
[ATKOBOro HAHECEHHS TOHKOrO MeTaniyHOro Lapy, sike
4acTO NPU3BOANTL A0 3MiH Ha NoBepxHi. Kpim uporo, ans
po60oTn ACM He noTpiGeH Bakyym, AOCHIAXEHHS B OCHO-
BHOMY BWKOHYIOTbCS Yy MOBITPSAHIN aTtMmocdepi. Takum
YMHOM aTOMHO-cunoBa Mikpockonia (AC-mikpockonis)
€ OOHMM i3 MOTYXHUX Cy4YaCHUX METOLIB OOCNIOKEHHS
Mopdonorii NOBEepXHi MaTepianis Ta NOKaNbHWUX BNAcTU-
BOCTEWN i3 BUCOKOK MPOCTOPOBOIO PO3AiINBHOI0 34aTHIC-
Tto. CbOrogHi NpakTM4HO XoaHe OOCNioXeHHs B obnacTi
maTepiano3HaBcTBa, Qi3VKM NOBEPXHi, TOHKOMIBKOBMX
Ta HAHOCTPYKTYPOBAHMX TEXHOMNOrii HE BUKOHYETbCS 6e3
meToais ACM.

Y ubomy 3B’A3Kky AC-MikpocKkonis MoXxe CTaHOBUTW
K HAyKOBUI TaK i NPaKTUYHUIN iIHTEPEC A9 CTOMATOoNOo-
rii [1, 4, 5]. 3okpema Le CTOCYETbCH AOCNIOKEHHSA TAKOI
BaX/IMBOI XapakTepUCTMKM 3yOHOI emarni K LWOPCTKICTb ii
NOBEPXHi. Y NOPOXHWHI poTa 3yOHa eManb NOCTIAHO nig-
narae pisHuM BnamBam @is3MYHOI i XiMiYHOI Nnpupoan [2,
3, 6], WO 3aKOHOMIPHO BNMBAE Ha CTaH ii noBepxHi. [o
YNHHWUKIB, SKi NPU3BOAATL A0 3MiHM MOPGONOrii NOBEPXHI
3y6HOT emani, HanexaTb eHaoreHHi kKucnoTtu. Mosiea K1c-
NIOT Yy NOPOXHWUHI poTa Moxe OyTU BUKIMKaHA Pi3HUMM
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npMYNHaAMK: e — napu NPOMUCIOBUX KUCNOT; HagMip-
HE BXWBAHHA KMCMMX COKIiB, HamMoiB, PppykTiB, pedniokc
LUAYHKOBOr0 BMICTY TOLLO. 3MiHW LLOPCTKOCTI MOBEPXHi
emMani npu uboMy y MiKpO- i HAQHOPO3MIpHMX MacLuTabax
[EeTanbHO LUEe He BUBYEHI.

MeTa pocnig)XeHHs. Anpobaljis 3acToCyBaHHSA Me-
Toay AC-mikpockonii onsi BuB4YeHHs Tonorpadii NoBepxHi
HOopMasibHOI 3y6HOI emani Ta emani, Wo nignarna KUCnoT-
Hil Oii 3 pi3HMM YacoM eKCro3unuii KNCNOTN.

006’ekT | MeTOoAN AocnipXeHHs. Jns NpoBeaeHHs
aTOMHO-CUI0BOI Mikpockonii 6yno BUroTOBNEHO 3pas3Kku
3pinoi 3ybHoi emani OeB’atn TpeTtix monspis 6e3 6yab-
SIKMX 3aXBOPIOBAHb TBEPAMX TKAHWH. 3yOu ONs BUrOTOB-
JNIeHHs1 3pas3kiB emani 6yno B34TO Nicns ix BUOANEHHS Y
nauieHTiB 4oNoBivoi cTaTi Bikom 25 pokiB.

LLloriHo BupaneHi 3ybun obpobnsann 13% po3vymHOM
nepexkncy BOAHIO, PETENLHO NPOMMBANY AUCTUILOBAHOIO
BOZ010, BUCyLLyBanu. LLIiyHY noBepxHio emani po3pisanu
Ha 3pa3ku 3a AOMNOMOroK afmMasHoro amcka.

3 KoxXHOro 3yba rotysanm Tpu 3paskv emani: 1 3pasok
— 3[10pOBa emaJib; 2 3pa3oK — NoBepxHsa eMani obpobne-
Ha 0,1% pO34MHOM XJIOPUCTOBOAHEBOI KMCAOTU NMPOTS-
rom 15c¢; 3 3pa3ok — noBepxHsa emani obpodneHa 0,1%
PO34YNHOM XJIOPUCTOBOAHEBOI kncnotu npoTtarom 30 c.

TononoriyHi 306paxeHHs1 NOBEepxHi 3pas3kiB emani
3yb6a oTprMyBann 3a A0MOMOrol0 aTOMHO-CUIOBOrO Mi-
kpockona Solver P47-PRO (NT-MDT) y HaniBKOHTakTHO-
MYy pexumi poboTn 3 4acToTol PO3ropTkn 1My, Y poboTi
BUKOpPUCTOBYBann 30HAOBI gatymkn NSG10-A 3 pagiy-
COM 3a0KpyreHHs BicTps 10 HM. Y pe3ynbrati oTpMMaHo
HN3KY 300paxeHb NOBEPXHi emani pisHOro macwraby Ta
pO3ainbHOK 3paTtHicTIo 256256 Touvok. OnpaLltoBaHHS
eKCNepUMEHTaNbHUX AaHUX | BUKOHAHHS 0B4YMCNEHb na-
pameTpiB MOpP@ONOorii NOBEPXHi A0CNiIAXYBaHNX 3Pa3kKiB
emMani 3y6iB 34jliCHIOBaNMCbL 3 A0MOMOroi0 NPOrpamMHo-
ro nakety Image Analysis (HT-MAT). TononoriyHi focni-
D>KEHHS 3paskiB emani BukoHaHi y HHLL «®PpakTan» J1bsis-
CbKOro HaLiOHaNbHOr O YHiBepCcUTETY iMeHi IBaHa PpaHka
KaHanpaTom @isnko-mareMaTmyHux Hayk Kynvkom B. A.

Pe3ynbratv pocnimgxeHb Ta Ix 06roeopeHHs. Ha
puc. 1 npeacrTaBneHo 300paxeHHs 3pa3kiB emani 300-
poBoi i emani npoTpasneHoi 0,1% pPO3YNHOM XJIOPUCTO-
BOOHEBOI KNCNOTU (3 Pi3HNM HYaCOM eKCMNO3uLLi KNCNOTK).
3006paxeHHsa 3paskiB eMani NnoaaHo y ABOX Maclutabax
D15 KOXHOro 3paska: 1x1 Mkm 1a 2,5%x2,5 mkm. CTpykTypa
noBepxHi 340P0oBOI emani (a) npeacTtasnse coboto Cykyn-
HICTb LLiNbHOYNaKoBaHUX emanesux npmam. Mpn ubomy
rofIOBKM NPU3M BUCTYNalOTb HAZ NOBEPXHEID eMani; ne-
XaTb HA OAHOMY 3 HelO PiBHI i BUAOHI TiNIbKW iIXHi KOHTYpWU;
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pigwe — npencTaBnsioTb co600
3arnnéneHHs. Penbed noBepxHi
emani ocobnmeo nobpe BUAOHO
Ha 306paxXeHHsIX AiNSHOK Po3-
MipomM 1x1 MKM (BMLLA KPaTHICTb
om  30iNbLUEHHS).
lMpoTpasneHi KUCNIOTOO
3pasku emani (puc. 1 — 6, B) Bi-
3yasibHO HE3HAYHO BiOPI3HAIOTb-
C$1 Big, NOBEPXHi 340POBOI emanni.
Ana BW3HA4YEeHHs reome-
TPUYHUX PO3MIPIB  emaneBux
npPM3M Ha [OCAiAXYBaHUX MO-
BEPXHSAX emali ckopucTanmcs
npodinamu, €Ki BiATBOPIOIOTb
nepepia TpMBUMIpHOro 3o06pa-
XXEHHSA 3 MoWMHOW. Taki npo-
¢ini npenctaeneHi Ha puc. 2
Ha BIOPI3Ky 2,5 MKM Ona KOX-
HOro 3 OOCNIOXYBaHMX 3Pas3kiB.
Mpuamn emani B Hawmnx ACM-
300paxXeHHsIX HE € 0QHAKOBOIO
po3Mipy, iXHA BUCOTa cCknagae
LECATKM HAHOMETPIB, B TOWM 4ac
AK giaMeTp  (WwmpuHa) Moxe
Oyt Ginbwmm 100 HM.
AHania npodino noeepx-

mn

Puc. 1. TpuBuMipHi 306paxxeHHs NOBepxHi eMani 3y6a AinsgHOK po3mipamMmu Hi AC-Mikpockonielo [003BOJIAE
2,5%x2,5 mkm i 1x1 MKM oTpumaHi 3a gponomoroio ACM pns 3paskiB: a) 3pa3ok 1; OUiHUTM AedeKkTU Yy CTPYKTYpI
6) 3pasok 2; B) 3pa3ok 3. [OCHiIXyBaHOi MOBEPXHi, 30-

Kpema BCTaHOBUTU  PO3Mipu
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«yLLEeSINH», AKi yTBOPIOIOTLCH NpU
Oii Ha MOBEPXHIO arpecuBHUX
| YUHHUKIB. TOMY MaKCUMabHi
ALY 3HAYEHHS PI3HML MiX MakCumy-
L V MOM i MiHIMyMOM Ha rictorpami
_ MOXYTb CBig4MTU, NPO Pe3ysb-

Ak - TaTt Takoi Agji. Y Hawomy gocni-
S ' [)KEHHI BnacHe MakCUMalbHi

_ nepenagy BMCOTU, 0BYMCIIEH 3

y o npodinie, BiANOBIAANM 3paskam
| emani, aki nignaranm o6poobui
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Puc. 2. Npodini noeBepxHi emani 3paskis
1-3 Ha Bigpi3Ky 2,5 MKM.

vs 1o is . @ KNCNOTOI0, @ MiHIMasbHI — 3pas-
Ky 300POBOI emani.

[nsa obuncneHHs cepeaHbOi BUCOTU emManeBux npuam byna nobyno-
BaHa TaK 3BaHa rictorpamMa — 3asexXxHiCTb KiJibkOCTi TOYOK Bif, iXHbOi BU-
COTM Ha NoBepxHi. Ans nobynosu rictorpamu 6yno BUKOPMCTaHO 300pa-
XEHHS OinsHOK NoBepxHi po3aMipom 2,5°2,5 MkMm, ki po3breannck Ha 65
TUC. To4ok. Ha puc. 3 306paxeHa Taka rictorpama ajs HeobpobaeHoro
KMUCnoToo 3paska emani 3yba. Makcumym rictorpamu Bianosinae ce-
penHboMy (Hanbinbl MMOBIPHOMY) 3HAYEHHIO BEPTUKANILHOMO PO3Mipy
npusmMu.

CepeaHbokBagpaTuyHa LWOPCTKICTb NMOBEPXHi Rq, BM3Ha4anacb 3a
dopmyrnoto:

(1)

e Z — B1CcOTa TOYKM, Zave — cepenHs BucoTa no nosepxHi, N — Kinb-
KiCTb TOYOK.
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Counts

60

Puc. 3. Tictorpama-po3nopain HeogHopiaHOCTEN 3a
TXHbOIO BUCOTOIO Ha NOBEPXHi HEOOPOOGIEHOro KUCIOTOIO
3paska 3yOHOoI emani.

OTpuMaHi 3Ha4YeHHs cepenHbOi BUCOTU NPU3M i ce-
pPeaHbO-KBaApPaTUYHOI  LWOPCTKOCTI MOBEPXHi  3paskiB
emani npeacTasneHi y Burnagj giarpamu (puc. 4).

CepenHbO-KBaApaTUyHa LUOPCTKICTb SK  MOKa3HMK
HeonHOPIgHOCTI, «rpybocCTi» 4n AedEKTHOCTI MOBEPXHI
emarni y 3paskax, ski nigaaBsanncb BMANBY PO3YMHY XJ0-
PUCTOBOOHEBOI KMC/IOTU € BULLLOIO HiXX B HEOBPOBIEHOMY
KNCNOTO 3pa3Ky. AHanoriyHa noBegiHka CrocTepiraetb-
csl NpW OUjiHLUi cepenHboi BUCOTU Npu3M emMarni. 3po3y-
Mifio, WO KNCNOTa HE NPM3BOAUTL A0 POCTY KPUCTANITIB,
36iNbLUEHHS] BUCOTU 3YMOBJIEHE BMMUBAHHSAM KWUCJIOTOMO
OKPEMMX MiCLb Ha MOBEPXHI, LLO Npn3BOaUTbL A0 36inb-
LLIEHHS BIiAHOCHWX Nepenagis BUCOTW HA NMOBEPXHI.

180+
160-
140
120+
100+

1 2 3

O CepeaHa Bucota
KpucTanitis

M CepeaHn
LWOPCTKICTb

Puc. 4. PesynbTatv 064ncnieHHs NoBepXHEeBUX napa-
MeTpIiB AiNaAHKM emani po3mipom 2,5*2,5 MKM y TpbOX
3pa3kax (Hm).

BucHoBkwu.

1. AC-mikpockonis  BiAKPWBAE HOBi  MOXJIMBOCTI
DOCNIOXEHHS CTaHy MoBepxHi 3yOHOI emani, BMBYEH-
HA 1i cTpykTypu, Mmopdonorii i ob4McneHHs napameTpis
MOBEPXHi.

2. AC-mikpockoniss Moxe OyTn BUKOpUCTaHa B
HayKoBilA POOOTI 30KpemMa [OJii eKCnepUMEHTaNIbHOro
BMBYEHHS NPOLLECIB AeMiHepani3aLii 3y6iB HEKapiO3HOro
MOXOOKEHHS.

MepcnekTnBn nopganblinxX AoOcChigXeHb. [lnaHy-
€TbCSA MoJasnblle BUBYEHHS 3MiH Tororpadii noBepxHi
emarni npu BNJMBI €K30reHHNX KNCNOT 3 METOIO YAOCKO-
HasieHHs AiarHOCTMKM, PO3pobKKM Ta AoChioKeHHs edek-
TUBHOCTI METOLIB NiKyBaHHS i NPOIiNakTMKN HEKAPiIO3HMX
ypaxeHb 3y06iB.
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MOBEPXHS EMAJ1I 3YBA NICNS BMJIUBY KUCJIOTU 3 PIBHUM YACOM EKCNO3ULLIT: ATOMHO-CUJIOBA
MIKPOCKoONIA

Miunbko J1. 10.

Pesiome. Y cTatTi npeacTaBneHi pesynsrtatv 4OCNIAKEHHS NOBEPXHI eMani 3yba nicng BnanBy KUCNOTU 3 Pi3HUM
4aCOM eKCNo3uLji 3 3aCTOCYBaHHAM aTOMHO-CUI0OBOI MiKpockonii. BcTaHOBNEHO, LLO NPOTPaBAEHi KNCNOTOIO 3pa3sku
emarni BisyasibHO HE3HA4YHO BiOPI3HAIOTLCS Bif MOBEPXHI 300POBOI emMani. Pe3ynbrat gocnigkeHb Npodinto BKasykoTb,
L0 MakcuManbHi nepenaam BUcoTu, obuncneHi 3 npodinis, Bignosiganu apaskam emani, aki nignaranm oo6poobu;i kuc-
N0TOI0, @ MiHIManbHi — 3pa3ky 340poBoi emani. CepeaHbo-KBagpaTnyHa LWOPCTKICTb MOBEPXHI emani y 3paskax, fki nig-
[,aBanvCh BNIMBY PO3YMHY XJIOPUCTOBOAHEBOT KUCNIOTU € BULLLOKO HiXX B HEOOPOBIEHOMY KMCNOTO 3pa3ky. BignosiaHi
MOKa3HWKN CMOCTEPIranncs nNpu OLiHLI cepeaHboi BUCOTU NPU3M emali.

Kniouyogi cnora: mopdon0oris NoBEpPXHi emMani, KNCNOTHE PO3YMHEHHS eMaii, aTOMHO-CUI0Ba MIKPOCKOMis.
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MOBEPXHOCTb SMAJIU 3YBA TMOCJIE BO3OAENUCTBUA KWUCJZIOT C PA3JIM4HbIM BPEMEHEM
9KCNO3ULUN: ATOMHO-CUJTIOBAA MUKPOCKPIMNSA

Munbko J1. 0.

Pesiome. B ctatbe npepcraBneHbl pe3ynbTaTbl MCCNEA0BaHUS NMOBEPXHOCTU amanu 3yba nocrne BO3AeNCTBUS
KMNCNOTbl C Pa3HbIM BpeMeHeEM 3KCno3munm c npuMeHeHnem aTOMHO-CUI0BON MUKPOCKOMUN. yCTaHOBJ'IeHO, 4yTO
NPOTPaBNIEHHbIE KMUCNOTON 06pasubl aManyM BU3yaNbHO HE3HAYUTENbHO OTIMYAIOTCS OT MOBEPXHOCTU 340POBOW
amMann. PeSyJ'IbTaTbI I/ICCﬂeﬂ,OBaHVIﬁ FIpOCbVI]'IFI YKa3bIBaloT, HTO MakKCuMalibHble nepenagbl BbiICOThbl, BblIHNCNIEHHbIE N3
npodunein, oTeevanu obpasuam amanu, nognexawimx o6padoTke KMCNOTON, a MUHUMabHblIE — 0Opa3sLly 340P0BOM
amMann. Cpe,u,HeKBap,paqueCKaﬂ LLIePOXOBATOCTb NOBEPXHOCTN SMann B o6pasu,ax, KOTOpble noaseprajancb BOS,D,GI7I-
CTBUIO PacTBOpa COJIIHOW KUCNOThI BhiLLE, YHeM B HEOOpaboTaHHOM KMCOTon o6pa3ue. COOTBETCTBYOLLME NOKa3aTe-
N1 HabNaanNncb NPU OLLEHKEe cpeaHel BbICOThl MPU3M aMarnu.

KnioueBble cnoBa: mopdonorns noBepxHOCTU 3Manun, KUCNOTHOE PaCTBOPEHME 3SManu, aTOMHO-CUIoBas
MUKpocKonu4.
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The Surface of Tooth Enamel and Its Reaction to Acid with Different Time Exposure: Atomic Force
Microscopy

MinkolL. Yu.

Abstract. The article presents study results of tooth enamel surface after immersion in acid with different time ex-
posure. Introduction. Atomic force microscopy (AFM) is one of the most powerful modern methods to research the mor-
phology of material surfaces and their local properties with high spatial resolution. In this regard, AFM may be of scientific
and practical interest for dentists. In particular this refers to the study of such important characteristics as enamel surface
roughness. The tooth enamel in the mouth cavity is constantly being subject to various influences of physical and chem-
ical nature, which naturally affects the state of the surface. Among the factors that lead to changes in the morphology of
dental enamel surface, are endogenous acids. Changes in surface roughness of enamel while in micro- and nanosized
scale are not yet fully examined. The aim of study is to test the application of the method of AFM in order to investigate
the topography of normal tooth enamel surface, and enamel that was subject to acid action with different exposure time.
Object and methods. To carry out the atomic force microscopy procedure samples were taken from mature enamel of
nine third molars with no diseases of hard tissues. Teeth for making enamel samples were taken after their removal in
male patients aged 25.

Once removed teeth were treated with 13 % hydrogen peroxide solution, carefully washed with distilled water and
dried. Buccal enamel surface was cut into samples with diamond disc. 3 enamel samples were prepared from each
tooth: 1t sample — healthy enamel; 2"* sample — enamel surface treated with 0.1 % solution of hydrochloric acid for
15seconds; 3™ sample — enamel surface treated with 0.1 % solution of hydrochloric acid for 30 seconds.

Topological images of tooth enamel surface samples were obtained using an atomic force microscope SolverP47-
PRO (NT-MDT) in semi contact mode with a scanning frequency of 1 Hz. During the experiment probe sensors NSG10-
A with a radius of the tip curvature of 10 nm were used. As a result, a series of images of the enamel surface of various
scale and resolution of 256256 points were generated. Processing of experimental data and performing calculations
of morphology parameters of studied samples of tooth enamel surface were carried out using the software package
Image Analysis (NT-MDT).

Results of study and discussion. Images of samples of healthy enamel and enamel etched with 0.1% solution of
hydrochloric acid (with different exposure times) are presented in two scales for each sample: 1 x 1 um and 2,5 x 2,5
um. The surface structure of healthy enamel is a collection of tightly packed enamel prisms. The prism heads protrude
above the enamel surface, or are on the same level with it and only their contours can be seen; seldom they look like
dents. The relief of enamel surface is especially well seen in the areas of images sized 1 x 1 um (higher magnification).
Acid etched enamel surface samples visually only slightly differ from the samples with healthy enamel surface. In order
to determine the geometrical dimensions of enamel prisms on the studied enamel surfaces the profiles that reflect
the cross-section of the three-dimensional image on the segment of 2.5 um for each of the samples were used. The
research results indicate that the maximum height differences calculated from the profiles, correspond to the enamel
samples which were subject to acid treatment, and minimal —to samples of healthy enamel. To calculate the average
height of enamel prisms a histogram was built, for the construction of which the images of surface areas sized 2,52,5
um, breaking into 65 thousand points, were used. Maximum of the histogram corresponds to the average (most likely)
value of the vertical size of the prism. Medium-square roughness as an indicator of heterogeneity, «rudeness» or de-
fectiveness in the enamel surface samples that were exposed to hydrochloric acid solution is higher than in untreated
acid samples. A similar behavior is observed when evaluating the average height of enamel prisms. It is clear that the
acid does not lead to the growth of crystallites, the increase in height is caused by acid leaching of some areas on the
surface, which leads to an increase in the relative height difference.

Conclusions. Atomic force microscopy (AFM) opens up new possibilities for investigating the state of the sur-
face enamel, study its structure, morphology and calculates surface parameters. Atomic force microscopy (AFM)
can be used in scientific research, especially in experimental studies concerning tooth demineralization process of
non-cariousorigin.

Key words: enamel surface morphology, acid dissolution of enamel, atomic force microscopy (AFM).
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