-

View metadata, citation and similar papers at core.ac.uk brought to you byfz CORE

provided by Xiamen University Institutional Repository

gAY 10384 HRES LR
% 5. 200425125 UDC
1= I I Y N =
/1 = CO (VAR 7 4

FHRRE RAEE REHEFSRIE

Preparation and characterization of the in situ repair

coating on enamel surface
T 5 &

BEFHITHL o 4R B HI
Ty R RAVLE

WIRLAH : 200 7 F 6 A
WX AFEEH - 200 7 5 6 A
FlRFAH 0 200 7 £ A

BRI
P [54] A

2007 £ 6 A


https://core.ac.uk/display/41409981?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

B TR AL SR B 1 A= B

AR, RANAETINE T NS 58 I T Tk
o RNAEWRSCOMEH 22 HALA NSEEAR BGOSR , BEAE
SCHIIRARRT o A A AR A RIS H e ST e A= AR R 5%
T,

FIHAN (&) .
2007 £ 6 H H



B I TR 2L S VAU F = B

AN TIRETTRFA R o AR S RE « &
IR RUOR B T 11 [ 5K 2 0 1) B R e WL IR AT 18 SC I 4R
R TR, A BCRE A A28 SCH AR R H R 2D 52 0 Je vF
WSCHE N AR TR Y, ATRUR S AL SO A B GAAT KA
PEPEREATIN R, A BCRSA A8 SCAIAR RT3 9 G tH R o DR

G e L BN 5 NAT “ V7

&4 H 341 T
SHlIEEZF H 341 T



B X

B B s I
ABSTRACT -+vvveeeeeeeemmmmmmiitteet ittt et e et st e e e e e e s b s s et e e e e e s s bbaaaseeeee e s e abasaseeeeeeesssnnnns I
BEBE ZEID ettt 1
L0 TGS oovveeeemeeeeeeeee et s 1
LT TFPRIZERE -veveeeeeemeeeee e 1
1.1.2 F R B G R FIFRAL I JTT - wevvovveereeeeeemseeseeemesise e 2
L1201 T T T (TS 225 K] vttt et 2
1122 BB I B RE BT <-oveeerereesememeemreeeeeiesiiie et 3
1123 ST IR AEZEME ST ovevveereeeeeeeereeieeecieie ettt 3

L2 BTG T ZETE Y --vvveevvrseeeessseeessseesssesiessiee e ess sttt 4
120 BEIRTRERIEE oottt 4
1.2.2 BT I BT HL IR o vvvoevteesaneesseeeesseeesse sttt 6

1.3 HETMBEE MR vt 8
1.3.1 T1 B AB BT AT AF e eereeenereeess sttt sttt 9
1.3.2 BRI et 9
1.3.3 HTR B4 - iverireereeeeeie ettt 11
1.3.4 BRI oo s 13
1.3.5 T R ZE BB I coevvvveeeseseessseeessss st ssse sttt 14

1.4 HETHIFRRTIEIL -vvveeeereeemiemieiesce e 15
1A IR TTIE oeevreeereemeeeeeieeeie s 15
142 AEEBZB T oeveeremeememeee et 15
143 HEIHITTIE vvevreremeemeeeeeieiee s 17
1.5 A SCHI ETE TAEPIZEG IR M -oovvevrevreereemseminmeeesissssssesi s 18
BEIETTRR - vvoveeveeereeeeees e 19
BB SIS U EE G T T e 27

p I B - O OO O PO PO PO PP PP 27



2.2 LT ANIBIBLIERE <vvvovereeerseesseresseesseseses sttt es sttt 27

2.3 X BFERATET +ovveeveemmmemmee e 27
2 BT B Y e 28
2.5 X B R GH T RE I oo 28
2.6 FAFEEL T IRIHES - oeorveeeereeree e 29
27 TEEFEL T IBRIEE +rvvvvevrreeerereeesseesses st esse sttt 29
T 1 - I 30
FRIL TR +vvvvevvereeesseessee st esse ettt e 3]
=% R Ca/P SR GBI R RS W B RIS HIE oo “
R 11 OO 32
3.2 TZI cevvveeeereeee et 33
QIR D, 7 L oy g e OO 33
3.2.2 FIEZRJEFTIE croverererrerssereseessessessssisssise oottt sttt 33
3.3 GEBL IR il oo vvee et 34
IR AL o s o OO OO SOOI 34
3,32 FEBEIEIEAIHT +rvovererrersseriteietseessee st st et ss sttt 35
3.3.3 XIRID A -eevveeestnemmteemeeitte et 35
3.3 4 EDS ZFHTcvevevererererereeeieieieieitet sttt 36
3.3.5 TEM ZUNRTLELAP I - evveererereseeresessiee et 37
R I T P 38
FRIL TR «vvvvevvereesseessee ettt 38
EI0E FRFERE DCPD IR ERIEI S RAE oo 40
O =TT TP 40
4.2 FHIEE G FTH wovnevvereessneessesseses sttt 40
B.2.1 128 T HEIREE corvererereeseres et sttt 41
422 BB IFY S TR IR R crrvvvvrererrsssseessseseesss s ssss s 41
B.2.3 LTHMAFRT <vvvrevereeereseseessesesesssss ettt 41
4.2.4 XRID A3 HT eeveeeveemmmemmmeentt e 41

4.2.5 2 A IS RIFTIE BLEE AT -+rvvvvveeesseeeessesesssesssss e 41



4.2.6 FREBFREDUAI - ooveerreemmee e 42

B.2.77 VEABAETIR +vvveeverereserssereseesseesses s st st sss sttt sttt 42
4.2.8 TR EEPETUTR +rvvovverererseesseresseesseesseessesssessseesssessesss st ssesss st sss st ssesssassssesens 42
4.3 ZEEL T coovveereeeeseesses ittt 43
431 FT-IR 2 HTGE B oo 43
432 XRD ZFHTGE B -+ oveeveemee e 44
4.3.3 LA AR HE A AT ZE B ooevvvneeereeeeees ettt et 46
4.3.4 BPETEEEMTRZE B -oevvreeeerersseeesessssessesssessses st sse st ettt esens 49
4.3.5 VEABEMEMITR ZE L ovvvneeereresseesseeesee sttt s ettt 50
4.3.6 T BEPETIIRLE L -vvvveeerereseesseeses sttt sss bt as et 57
Bl JINEE oo 52
FRIE TR ++vvvevvereesseessee st esse et e 53
BRI RETEMLBEERIT oo 55
EI T 11 OSSOSO 55
5.2 FAIEL G FT T wevvverreressneessieenie sttt 55
5.2.1 SR TG FRHLIIAE T .coovvvocieieeeeesee ettt 55
5.2.2 TFTIREE c+vovvveemioreim et 56
5.2.3 XPS FHT ccveverercierermneeeeiee ettt 56
5.2.4 SEIM A BT coevveereemmmemteene e 56
5.2.5 TEIVL Z]HT -veveverererereeemiesieisitisststssststs ettt 56
5.3 ZEEL IR covveeeeseeesseessessise st ss ettt 57
5.3.1 SEM FI XPS 3T -ereeeeerererererenenininisisisise ettt 56
5,32 TEIM AT coveeeeeemmemmmeenteete et 59
5.3 3 PH ABLRLI -+ evvevverrerseessessetseie e 61
Bul N e 62
FRIE LR +vvvvevereeesseesseesseesss e s as et 62
BANE FTHRRATEGREREGERIE e 65
6.1 BT covverereesmeessseests et s st 65

6.2 FEBEE JTTE: coeveeeemieeeece e, 66



6.2.1 Cu/Zn B2 KEREEIB IR IR AT BRI BB - ovovveeeeeeeereerememsseiessness s, 66

6.2.2 Cu/Zn 322 DCPD IR B AR - oveerverrereenene s 66
6.2.3 TETELETTEE «eveevererereserieiesisesesise st si ettt 67
6.3 ZEIR LTI crorereeereresreeseseteesi ettt 67
6.3.1 IR, XRD, EDS FAF Cu/Zn BZG KBS ILBEIR AT oo 67
6.3.2 CW/Zn BZRH DCPD YR B RHE -+ overveemverremeenieien i 71
6.8 ZINEE e 75
L TILHR - vvervveemmeemme et 76
FE G I G B s 78
B R i me L VR: | Do 3 D M ) [ 30

B T e 81



Table of Contents

ADSEEACE T1L CREIIESE -+ vvevveeeeveveeeeeeeeeeeeeeeeeseee e sese s se e s ses s s saesenesaesenesessenanens I
Abstract in English ........................................................................................................... I
Chapter I o Preface oo 1
1. 1TOOth INEFOAUCHION -+--++++evverveerrermermmemreereetese et et e e st e st esae et e saee b canesneesueesneeanes 1
1.1.1 The StrUCLUTE OF tOOTI «++«+eeveererrremmeemtemtententtett ettt st esae ettt caeeiee e abeeaesanesaeesbeenneeanes 1
1.1.2 The microstructure and the physical and chemical properties of enamel.---------- 2
1.1.2.1 The MiCrOStUICtULE Of ENAME] -+++++erveerreereisreermearmiimerreererreseesseeneseesseeseennes 2

1.1.2.2 The physical Properties of enamel-- - 3

1.1.2.3 The chemical Properties of enamel: -« -creerrirmiinieinicicce. 3

1.2 The pathogenesis and the mechanism of CAries -« weereeeereiriciniciniciiin, 4
1.2.1 The Pathogenesis Of CATIES +-+:+++-++t-sterrrrerrtiemiiritiniiinie s 4
1.2.2 The MEeChANISII OF CAITES: -+ +tc veerreerrreerremrueemrerieenteerteesateseeeteessaessseesseesseessees 6

1.3 The present dental restorative Materials - - -t eurrerniiemniinineces 6
1.3.1 Classification of dental restorative MAterials -« -« - - eeeeerrerreerreereriuerreerreerueenes 9
1.3.2 COMPOSIE FESTIL-+++e+evreverreseemturmsemiietitiettiei ettt 9
1.3.3 AMAIZAI AlIOY -++++++eveeseeresemresemiieieieiiei et 11
1.3.4 Procelain MAtETIals ««--««-«--ce-rerreerreemermueriuemeemersteseesseesseesseseesseessesseseeseessesssens 13
1.3.5 Restorative materials of @NamIel -« -« -ccceereerrerrrerrrerriereerrenieereesteereseeseesneenens 14

1.4 Preventive IALEIHAlS « -« «--ccrseerrerreemremruemuententetenseenteentestesseesseesesasesieensesnsesnnenne 15
1.4.1 MeChanical IMEHROAS: -«--«-+«eveereerreerreeruerirereenteeteeresteesseereeeesseesaeeneseresaeesneennens 15
1.4.2 Chemical TNEtROGS --««-««+«e-veerverrereememierrententeete et estee st eteeseesree st essesaresaeensesnnens 15
1.4.3 Biolo@ical MEthodS «------w-cvreveeeuremeiriieiiiciiieii e 17

1.5 Significances and Main Content of This Dissertation:-----------cccccooevveeenniiiinnnne. 18
REFEIEIICES -+ vverveemreemrenmeeteeteatesutesteeeaesatenteesesatesteeteeaseeusesbeesseensesaee st enseeanesaeeneennens 19
Chapter II. Experimental methods and instruments ..o, 27

2.1 Experimental IELROAS -+ 27



PIRID. € 1 ) YT USSP STRURRUPRRRPIN 27
D FT-RAINMAIL -+ ++eeveeereerreerseensesmuerueenseaeesstenseasesssesseenseensesssesseenseensesseenseensesssesseensesnsens 28
D5 PSS vveenveeenreanueeanteeauteateesute e tt e et e st e ea bt e aute et e e eat e e bt e e bt e hteenbeeenae e beeenbeeneeenteenneeenbeans 28
2.6 STV -+eenveemeerueeteenteeute st e et et eue e et e bt et e e et e sbt et e e st e sa b e bt e bt ea b e eh e e bt et en b e ebe e bt et e entenaeenees 29
D77 TIEIVL -+++evvveenveesseeenseeaneeaueesnseanseeaaseanseesuteesueeeateesaseanseeambe e st e enbeeeneeenseesnneastannseenneeenseens 29
K3 [ OO ST UPUPRIP 30
REFEIEIICES -+ +++e+rveeerseesmreemueesmneanueeaseenseeanseesueeanseesaseaseesnseenseeansedente s taeshbeenitesnseenneesnseans 31

Chapter III. Microwave Synthesis and Characterization of nano-sized

Calcium Deficient Hydroxyaptite with Different Ca/P Ration oo 32
3.1 IIEEOQUCHIONL -+ vvvvrrrrreeeeeeemmmmmrrteeeeeeesaeaitrreeeeeeeeeaanetaeeeeeeeeeaaaaansrareeeeeessnnanrseaees 32
3.2 EXPEIIIMEIES  +++cvcrevrerererentsenentuenenesetmmies shinebuessthesenseacienseneiensessienseasien st ien s senseaaes 32
3.2.1 Synthesis of NaN0-8ize CDHA - eveveiememeiiiiiiiiiiiii e, 33
3.2.2 Characterization Of IMETIOS «-««---««« - ceeareeemreeamueeerieeanteeareeeenreesssreeesieeessneeeans 33
3.3 ReSUIS AN QISCUSSIONS +++++++receeeeerrrrrrrrreeeeeeammmmmmrrteeeeeeeeaarrrrreeeeeessannmrerreeeeeessasnnnns 34
3.3.1 IR analysis -0 - eieimiiiiniiiiiii 34
3.3.2 RAMAN ANALYSES: -+ e-eveveverrereentseieieiiii 35
3.3.3 XRID QNALYSES -+ ceeeeeerererrerermmieieietisin s 35
3.3.4 EDS QNALYSIS -+ ceeereeremereesemsmemrinietsitieiie e 36
3.3.5 TEM AnalysiS - eeeeeeeererrerermmmemeietiisiniise s 37
A SUMMATY ++c+ovvvveersisisemsisisiniiisiiiiiiiittsistss st st ssstassssstsessrstssses 38
REEEIEIICES ++++++ceevvvereeesmmrteeeaiuntteesattttee e ettt e e e ettt eeeeeabbteeeaaabeeeeesaabbteeesaabbeeeeeaasbeeeeannseeeens 38

Chapter IV. Preparation and characterization of DCPD coating on

L 1T 11 115 EE OSSPSR 40
A1 TIUEEOAUCHIONL: - ++++++++vereerreemsermuermeerseaueritenteenseantesseenseenseessesseenseensesseenseensesnsesseenseannens 40
4.2 MaterialS and IMEthOAS --«---«--eeerseereeemmeemrueameermreeneeenseesseesseesseesseessseesseesseessseens 40
4.2.1 Preparation of t00th SAIPIEs: - wereerereriintiniinieie e 41
4.2.2 Preparation of the paste and coating Samples -« cowerreeriniinieieinn. 41

B3 FT-IR - -+eeevvveeerveeesreeesaueeanaueeeaasteessteeaseeesasaeessteaasaeessseesnsseessseeasseessseassseesasseanns 41



B4 XRID:-++eenveeesveerseessseesueasseessseasseessseessssasseessssasssesseessssassesssseesssssssesssseansesssseessessssenns 41

4.2.5 SEM and metallic MICIOSCOPE +++++++s-rereuerrestieirimiieiiiicieiitieiiee e, 41
4.2.6 VCTONATAINESS FEST  ++++vveeeeeeermrmrrrreeeeeerammirrrtteeeeeaaaairrrrreeeeessaanmrrereeeeesssmnnmmereees 42
4.2.7 SOIUDIILY tESE ---eereveeeuememrmriiiiiiiiiiiii s 42
B.2.8 WEAT FESISTATICE - ++++++++++rvveeeersrrrreeessmmreeessnsteeessnsseeeesanssaeeesassteeessissteeessssseeessnnsseees 42
4.3 ReSUIS ANA AISCUSSIOMS <+ +++++++++++vreeeerrrrreeeemmmreeemmirreeeaiitteeeairreeeessireeeesiomreeeessnseeeens 43
431 IR ADALYSIS - ovovevrvevrensirenensiviiinncnniiiiciniecsnssicsscnss o A MMM 43
4.3.2 XRD analysis -------eoeerseererersmennincnnnnsnscninenneenndl Mt B 44
4.3.3 SEM and metallic microscope analysis - - o 46
4.3.4 Microhardness test analysis - -« - ceereueureriieineiiieiiniiiii e, 49
4.3.5 SOIUtION test AMALYSIS +++-+---eserevesememriiereiiiet it 50
4.3.6 Wear resistance analysis - -« et 52
4.4 SUMIATY ---+cvvvveerserecnmmsnsennmenensisisennnoe g Mg fcunssincnninicniiciiinssiesistscsasssenns 32
REEEIEIICES -+ vvveeeeeemmrreeeanuruteesaautettt e ettt e e et teeeeasbteeesaabbaeeesaabbaeeesaabbeeeeeaasbeeeesanneeeens 353

Chapter V. Investigation of mechanism of DCPD coating. .o 55
5.1 IIEEOQUCHIONL -+ coeevvrrrrrereteseimmmmrtnteeeeeesarattrteeeeeeeeaaaaarareeeeeesesannnrasaeeeeeesssnnarrnneees 55
5.2 MAterialS and MEthOS -« ««ccceeevereeermmmmeeeamiiiteeenitieeeeairteeesaireeeessbreeeessrreeeesaseeeens 55
5.2.1 The mode of coating MEChAMISII -+ wevevrerrieiriniieiiiciii e, 55
5.2.2 Preparation of t00th SAMPIES: - - eureeueurmmiieiniiieiiieie e, 56
5.2.3 XIS iovveeerureeemuteenteeeauteesteeesteee sttt e s abe e e s be e e st e e et e e te e e e b et e st e e eb et e nbeeeeneeennneenan 56
Lo B 1Y EE PO OO PP PP PP RO PP PPPPRRPPPP 56
B.2.5 TIEIVL - evvvvvveeeeeeeeaammmmmuenteeeeesaanaineeareeeeessaaaassttteeeeeesaaaasesseeteeessesannnrssaeeeeesssnnnsssseees 56
5.3 ReSUIS ANA DASCUSSION - +++++++++++vreeerrrrrreeeermmmmreeamirreeeanirteeesairreeesssreeeesssreeessssmeeeens 56
5.3.1 XPS and SEM analysis: -« ceeeeeeesermmmmiiis 56
5.3.2 TEM QnalysiS - eeeeeeeeeseerermimeirieiiiiniiiis s 59
5.3 PH EFF@CHION ----c-cvovreverevemememiniieiiiiciet 61
5.8 SUIIIIATY «+cv0veveereressstminiminiitittis sttt bbb bbb s bbb s 62
REEFEIEIICES -+++veeeervveeeeeermmmeeeeanunteesanuttteesaausteeeaausteeesastaeeesaasbaeeesaasbaeeesnabbeeeeesasbeeeesansseeens 62

Chapter VI. Preparation and characterization of zinc-doped



antibacterial coating ON CNAIMEL -+ oo 65

6. 1 IIMEEOQUICHIONL: ++++++++vvveeeesmrmreeranureeesaittteeesairteeeesatteeesabbaeeesaatbteeesssbbeeeesaasseeesennsneeens 65
6. 2 Materials and VLIS -« -+ vrrerreeeeeemmmmmiiitieeeeeearrirrreeeeeeessainrarreeeeeeesseannnneees 66
6.2.1 Preparation of Zn/Cu doped CDHA e, 66
6.2.2 Preparation of Zn/Cu doped COAting - ereeuerrieiemniiieiiiiciiiceee. 66
6.2.3 Characterization Of MIEtIOMS -««««---+««ceeerrreeeemmmreeermmrreeerairreeesrisiieeesinreeesannneeess 67
6.3 ReSUILS ANd QISCUSSIONIS +++++++vvvrrrrreeeeeermmmmmmirrtteeeeeeanirrrrteeeeesianmnibeeteeiesineennrneees 67
6.3.1 Characterization of Zn/Cu doped CDHA by IR XRD EDS -cccccooeevviiiiinnnen. 67
6.3.2 Characterization of Zn/Cu doped coating -« ceeeemiinieiniicinicienne. 71
6.4 SUMIIATY ++-+ovvvverersirisensmsisenimnisenssisesisisensmsiscnsmocser g Lo PRI iiiiciian, 75
REFEIEIICES +++-+vvvveeeeeeeemmammmrnnteeeeeeeaaiurtteeeeeeesaaeaaatbeteee e eeaainnaeeteeeeeesaaarraaeeeeeeeesanarrnneees 76
Main conclusions and QULIOOK ettt 78
Papers Published during the Study for Master Degree - -ooooeenninn. 80

Acknow]edgements .......................................................................................................... 81






IS

=
Wilp T NS R W LI, At 5 DA 50% 11 s RERI 30 442 N BT Bl o
bl R, ANSALRIEUNIETS, (HERES AR 2 SUE SOREA kL gt
s e, i H™ SR AR IS T EBUH A R LT RE AR AT K
Pt LA ZA(WHO) gevl, DI i vE FE A9 AR LA SRR N, IRl
B AN AR R IR = KR L

FRMERRPEHEA B R B MY EZ AR o TR R E RS, #20L
JETEn > e E S AR E PR o s DAUR G e AR, JRE LR SRR N 3%
&t EYRIRNE SO DG R AR I AN R Y AL A S22 L. T3 o
5E&eMAEDMBEEDIMK . EEWARINETERRE 2, ANEH &S BORH I
PR INL 3R R G EEPE SER U ALV TS vk 3T ¢/ M PN v a1
PRI TTIRE S BN BRI  Ey » RIGeE & eRoR e . AT
AL SIS EAPRDRG A A E XM P0Re AN T S ok e B e (2 1 o 41
XL BB IR B SR AR, AR BT k. D, HARSAE Kazuo 2%
TN B RT IR RAE S R Rl BRI R VE &
il F) J5 S A7 PR A 200 1 FL A5 19 28 R B AT DU i 1

DCPD 1A= WAA A A DAy i 2% 1) J2 R IR A e A R v T RD VAT, DRI ABA A 2
HATUF R AEYG R e — B2 AT BEIR S sh (R R4 N A e Al
RS R RIS MR B RN R TR A5, 72 KL I 8] N AR DA% 42 4 DCPD, i H.
S ARG o BRI E I, Bl i R M e R LR TR
PJFON A RS EAT RO IR s, DA H DCPD kfs 5 WIS BT — & AL 35
AIH CDHA ERRMESAT FAEA R FUR AL i DCPD, 1t RIRE, WEE
S22k 60~80um. ¥4 2B IR\ XRD. EDS. SEM. TEM % FEERILRE, H i
AR L0 125 (VHN)Z IEH RS 40% /e, IRIARENS 55 2 Rl Uit 45
P, HIMJEWT AR . KRN SCERE S HOE T 2o, Cu™ S5 BAT 2 IR,
ST A HEBB AT MVEH] . 45 DCPD ¥ )2 (M5Ehl F, Sadtin A Zn*/ Cu**iB 4%,
TR Zn** Cu™ B 24T DCPD IR . HHTHEMER IR, HUR R AT 100%.

KBEIR B2 RPTRIERE AT KRR A



ABSTRACT

ABSTRACT

Dental caries is one of the most common diseases. At least 50% of the population
of the whole world, that is more than 30 hundred million, is suffering caries. Caries can
give rise to acute inflammation, focal infection or immunological disease. In the
meantime, it seriously destroys the masticator, decreases the function of the digestive
system and causes the disease of the system. According to the statistics of WHO, the
depletion of human hygienic resources due to caries is astonishing. Caries is listed as
one of the top three diseases which badly influence the human health.

The widely accepted theories available for the pathogenesis of caries are the
“chemico-bacterial theory” suggested by Miller in 1890 and the “proteolysis theory”
suggested by Gottlieb, Frisbin in 1947 and Pincus ef al in 1950. Those theories all

involve bacteria destroying and acid demineralization.

It is important that to develop dental restorative materials to repair tooth. Up to
now, there are two types of dental restorative materials according to their properties.
One is the metallic restorations, the other is non-metallic restorations. Dental amalgam
is one of the metallic restorations; resin composite material is one of the non-metallic
restorations. Amalgam restorations may be preferable to resin composite materials for
the restoration of the portion of a posterior tooth subject to considerably greater bitting
forces because of strength and wear resistance considerations. But amalgam restorations
are subject to the effect of corrosion when exposed to conditions present in the ora
cavity. Resin composite restorations are usually chosen for restorative task, but resin
composite materials are weaker than metals. Applying these repair materials require
mechanical removing of the affected part and filling of the hole with a resin or alloy.
These methods will inevitably destroy surrounding healthy tooth to facilitate the
adhesion of the filler. So it is not an ideal method in the case of tiny gap and early caries.
Recently, K. Onmua et al developed a synthetic enamel method to repair the enamel,
but the thickness of this synthetic enamel was limited to 20 um and the repair layer did
not have antibacterial activity.

A number of studies had reported the relationship between dental erosion and

II



ABSTRACT

acidic foodstuffs. In addition, a report indicated that the mechanisms of DCPD growth
and dissolution were of interest because of the importance of this calcium phosphate in
the development of dental caries under acidic condition. DCPD is the most stable
calcium phosphate under acidic condition. The aim of this study was the preparation and
characterization of an antibacterial and highly crystalline zinc-doped DCPD coating on
enamel. DCPD coating was prepared on enamel surface by the rapid growth of high
crystalline DCPD crystal under strong acidic condition. The microstructure and
hardness of the coating were characterized. The formation of the coating was
characterized by FT-IR, XRD SEM, TEM, and EDS. Inhibition of the formation and
metabolism of dental plaque by zinc salts has been documented. It has been previously
reported the mechanism of inhibition of zinc ions on S. mutans, studies suggested that
free zinc ions were responsible and that the inhibition of acid production was corrected
with adsorption of zinc on the bacterial. Moreover, zinc ions have been included in
several dental products, unlike other potential anti-plaque agents, zinc ions tend to cause
no unpleasant clinical side-effects.The antibacterial activity against E. coli was
examined and the microhardness was tested.

Keywords: Coating; CDHA; DCPD
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