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The objective of this study was to investigate effect of flowable resin composites (Tetric®Flow.
Filtek™Flow uax Aeliteflo™) compared with MTA on cultured human periodontal ligament cells. The
effect of the elution from materials to human periodontal ligament cells after 1, 2, 3 and 4 days immersion
of material in cultured medium and also the direct contact on these material surfaces were observed in
this study. The study also focused on the morphological appearances of cells in contact with material
surfaces using scanning electron microscope (SEM). The result showed that elution from materials was
not cytotoxic at all periods. But in the beginning, Filtek™ Flow presented more Cytotoxicity compared to
control. However, after cells were in direct contact to materials, freshly mixed of all material had high
cytotoxlcmy to human periodontal ligament cells. MTA showed to be significantly more cytotoxic than
Temc Flow at this period (p<0.05). But Cytotoxicity level of MTA decreased rapidly after 1 day of
immersion and became not different from Temc Flow and Filtek™ Flow. Aeliteflo™, on the other hand,
revealed significantly more toxicity compared to others until 2 days after immersion. For morphological
assay, Tetric® Flow and MTA demonstrated good spreading and adhesion of cultured HPDL cells.
Filtek™ Flow revealed good spreading of cells but not well attach to material. Aeliteflo™ was the most
toxic showing cell in discoid shape and not attached well on the material surface. It was concluded that
eventhough freshly mixed materials were toxic, after materials were immersed HPDL cells could normally
grow and attach on flowable resin composites and MTA. But Tetri::@ Flow, in particular, had more

positive effects on HPDL cells than other materials.

Department Operative Dentistry Student's signature......... Viapun  Thchaiyages
=~ o
Field of study Endodontology Advisor's signature.......: % }vW‘M . 'T E'f?.‘f’.‘.?‘.‘?ff e

Academic year 2006 Co-advisor's signature



Vi

ACKNOWLEDGEMENTS

I would like to express my sincere gratitude and appreciation to
Associated Professor Piyanee Panitvisai, Department of Operative Dentistry,
Faculty of Dentistry, Chulalongkorn University, my advisor, for her guidance,
encouragement, supervision, suggestion and kindness throughout the course
of my Master degree program. | am extremely indebted to my co-advisor,
Assistant Professor Doctor Kitti Torrungruang, Department of Microbiology, for
his grateful guidance, supervision, valuable technical advice and correction of
this thesis. | wish to thank my thesis committee members; Associated
Professor Kwanta Jaru-ampornpan, Associated Professor Doctor Chaiwat
Maneenut and Dr. Chootima Ratisoontorn for their suggestions and kindness
in being committee members.

Sincere appreciation is expressed to Assistant Professor Doctor
Rangsini Mahanonda for providing the laboratory facilities and the opportunity
to work in her lab which made this research possible. | particularly thank Mr.
Noppadol Sa-Ard-lam and Ms. Pimprapa Rerkyen for their assistance in
setting the experiments and preparing this manuscript. | also would like to
thank Mr. Chaiwat Jiraritthamrong for technical assistance.

| would like to acknowledge research grant from the Graduate School,
Chulalongkorn University for the partial financial support for this study. My
sincere appreciation is also extended to the staffs of the Department of
Operative Dentistry, Faculty of Dentistry, Chulalongkorn University for
supporting and encouraging. Without them this project would be impossible.

Finally, | would like express my most sincere thank to my father, my
mother, my siblings and my friends for their love, caring, understanding and

encouragement.



TABLE OF CONTENTS

Page

p o ] (= (o1 O 2 =1 U EEERERRRN v
ADSETACt (ENGISN) oottt e v
ACKNOWISHQEIMONTE. s vuimuiin i s s s s s Vi
Table Of COMIEMIS suuvnnmnsaummmni e isies o s s o P e VS s S SR S W vii
LIS IOT RAIDIEIS: ss-msicus s sl i A N B 8 R AR B N B ST R R X
LISE O fIQUIES .ottt et e s e et s e e e bans X
i Ol A DT VIBHONE «3inisiiasssnmssm i raeai e R A s SRS e s e S S Xii

Chapter

o IErOAOEHION v NN L it « v st oai S S S s s vains 1

1.1 Background of the'present study ...............ccocoeeeiviiniiiinninnnn, 1

1.2 Research QUESHIONS .......ciuiiein e ie e eeeeaa 3

1.3 Research objectives |........covviiiiiieiiee e 3

1.4 HYDPOINGBIS/, . G 10\ te e s o5 5avevasns mersonsnns snnsos srsnonnensnns 4

1.5 ExperimontalVRBRIERNTY. .\ iq. i viasimsismmansisvans sosdossis vassissn 4

16 KOy WO R R R < b 5’ v s bk s 4 5 S s e 5

1.7 ReSEaICh ABSION Li. ittt it creereernarareneenseeeessaenans 5

1.8  Limitation of reSearch ........ciiiiveiiveiiieiii e eeene 5

18 BORENS rimmniniars i oiies soten i minssSives svvel nvetssnns ssmmnnsstas 5

110 Fthical ConSideration . g swsimsmasiammitesin 6

W LHErBlUISTIBVIBW oommssmonmssssmus s tomsssmms s vass oS s s s s s 7

INEFOAUCHION .. e e, f

s S R A R s A A ST 8

Zinc oXide-eugenol CEMENES ..........iviiieeririreierirreireeernnseenneesenss 10

RESIN COMPOSIES ..ottt 12

CytotoxiCity testing ........vveriiiiee e, 14

Periradicular wound healing ...............cooeivuiveiieeeeeiieseeiiieeeervnn, 16



Chapter Page
. Materials and Methods .........c.covuiiiiiiniii e 18

B MAEEIIAIS .ovvee e 18

32 BRI scssvamaimi s s S R e 19

3.3 Preparation for cell GURUIE. ... cssansimmemi sivssuiss iz 20

3.4 Preparation of flowable resin composites and MTA .................... 20

3.5 Colorimetic (MTT) assay for cytotoxicity of extracted medium from
Materials (EIUION) .. v . et ee e e e 21
3.6 Colorimetic (MTT) assay for cytotoxicity of materials
(Direct COMARBRRNME /A o svissmimmisanmvinavmss sisios s sinanis 22

3.7 Cell morphology and attachment by scanning electron

(alloier>Tne} = = PP/ A TN TSRS 24
3.8 Statistic ANAIYSIS 1 v ittt 25
IV BESURS ot/ NI b NN s s e e e 0 T om0 s e 26

4.1 Colorimetic (MTT) assay for cytotoxicity of extracted medium from
materials (EIUtION) ... .o ereer et e e, 26

4.2 Colorimetic (MTT) assay for cytotoxicity of materials

(DireCTCRILACE)Y:ssisessismiss it tsadere s oe e eeeennnnennasenmernamennanersonessns 28

4.3 Cell morphology and attachment by scanning electron
PNETOBCRIDIE vicvin wocwonwiniiggesis v i ssavsintsis s i s isiacs 30
V. Discussion and CONCIUSION ....evveerrvriiiiniee e eeeeeeeiee e e e eee e, 37
RETOTEIIEES 5auwuuaussuuion e i ssiai 8 o0 rv i S H s 1Ak s mmn e a8 D A A o 0 s 43
APPOUAICHS ousummasmimmsissmim e o T s S e Fa a6 s e s s 52

Biography



LIST OF TABLES

Table Page
1. Colorimetic (MTT) assay for cytotoxicity of extracted medium from materials

(Elistion) PDL 2 DEaSBATR 6.5 cisiimis s s s s s e sy sk y iuanaa'ss 53
2. Colorimetic (MTT) assay for cytotoxicity of extracted medium from materials

CEIHONY PE A ESSITIED  wmcssancsrarsonstssisohicsowoh5mu a0 55268 Wb S RS 54
3. Colorimetic (MTT) assay for cytotoxicity of extracted medium from materials

(EIUtion) PDL 8 PAsSA0E 3 ouitiiriiiiiiiiirieeeee e easeee et ess it et eeeatseseseriineanes 55
4. Colorimetic (MTT) assay for cytotoxicity of extracted medium from materials

(Elution) PDL 11 passage 3 .QQNWHL/A L s i 56
5. Colorimetic (MTT) assay for cytotoxicity of materials (direct contact)

[ I 0T Y- T [ S S e U 57
6. Colorimetic (MTT) assay for cytotoxicity of materials (direct contact)

PBLL4-passage 3 srummisfldlil N N N s s s s S e R 58
7. Colorimetic (MTT) assay for cytotoxicity of materials (direct contact)

B T o - To (- SR A1) <<« 7 2 (1 S SR, 59
8. Colorimetic (MTT) assay for cytotoxicity of materials (direct contact)

PDL 8 DasSage 3..... o8 i e ssussssssssssasanspe?iitve evroromerssesensssesnnssssonsrssesmmrene 60
9. Colorimetic (MTT) assay for cytotoxicity of materials (direct contact)

PR T DASSATEED. wovssansions cusmin g s i e is s S0 St s s 5 Sl PR B it 61
10. Statistical analysis using SPSS of colorimetric (MTT) assay for cytotoxicity of

extracted medium from material (Elution) (ANOVA) ......cooeviiveiiiieiiiiiiiieeein, 62
11. Statistical analysis using SPSS of colorimetric (MTT) assay for cytotoxicity of

extracted medium from material (Elution) (T-test) .......cooiiiviiiiiiieieee, 65
12. Statistical analysis using SPSS of colorimetric (MTT) assay for cytotoxicity of

extracted medium from material (Direct contact) (ANOVA) ..o 66
13. Statistical analysis using SPSS of colorimetric (MTT) assay for cytotoxicity of

extracted medium from material (direct contact) (T-test) ..........ccovvviviiiviveininninn 69



LIST OF FIGURES

Figure Page
1. Diagram illustrated cultured well plate with material (for direct contact test)

and extracted medium (for elution tESt) .....vviie i 23
2. Diagram illustrated extracted medium and material from cultured well used for

O OO EHINER im0 M A R A5 24
3. Cytotoxicity of extracted medium from materials (Elution)........coocoevvveiiviiiennnn. 27
4. Cytotoxicity of materials (Direct Contact).........coovvvvviriiiiriieiiriiereseiiieneeieaenns 29
5. SEM of HPDLs attached to cultured plate at 24-hour incubation. (original

IEGHTEARON XI5) e QNN A M s saniivismsrasa s d s 32
6. SEM of HPDLs attached to cultured plate at 24-hour incubation. (original

MAagNIfiCation X200)......oeis et ittt oti e s s e e e e e e e e e 32
7. SEM of HPDLs attached to cultured plate at 24-hour incubation. (original

magnification XTO00) .. Tou /o /f SRR - ouovs Mg wvivessaisamiivssnvainand divanaavsss o 32
8. SEM of HPDLs attached to Tetric flow at 24-hour incubation. (original

it s 11157211 [o) 5 4 5 [RORMNIY ) <5355 (1 Y ST 33
9. SEM of HPDLs attached to Tetric flow at 24-hour incubation. (original

MAaGNIfICAtON X200) ... iiereriiniterenernens e eueta s en s ras e et sses e ensnerenesnrnenns 33
10. SEM of HPDLs attached to Tetric flow at 24-hour incubation. (original

Tz Lo g eT= ] 4o T g e 1 T T e 33
11. SEM of HPDLs attached to Filtek flow at 24-hour incubation. (original

MAGNIfICAION XT5) ittt et et 34
12. SEM of HPDLs attached to Filtek flow at 24-hour incubation. (original

MAGNICALION R20Q) coruviinyinyitou e s S s S camirear oW s 34
13. SEM of HPDLs attached to Filtek flow at 24-hour incubation. (original

magnification XT000) .........ivuiriiiiiiiieii e 34
14. SEM of HPDLs attached to Aelite flo at 24-hour incubation. (original

MagnfiCatioNXTO) «iisiisiicisivimimnismismismmans s smsprarsrrnsrssranssennesseasansssness 35

16.

SEM of HPDLs attached to Aelite flo at 24-hour incubation. (original
ARINRCRBONNRON) csmmsmnsamsminimsismm e e S e s 35



Figure Page

16.

17.

18.

19.

SEM of HPDLs attached to Aelite flo at 24-hour incubation. (original

mMagnification XT000) .......ueuurneiierii ettt ee e 35
SEM of HPDLs attached to MTA at 24-hour incubation. (original

MAGNITICAHON KT8 vy s s e T B T TS Sean ST i 36
SEM of HPDLs attached to MTA at 24-hour incubation. (original

Magnification X200) .....ivuieeiii e e 36

SEM of HPDLs attached to MTA at 24-hour incubation. (original
A aNITICAET X OO0 -imsvan s na s va s STy L RSN PR SR8 AR SR As SRt T m b 36



AF
Bis-GMA
DMEM
EBA
FCS

Fr
HPDLs
SO
MTA
MTT

PBS
PDL
SEM
TEGDMA
TF
UDMA
ZOE

LIST OF ABBREVIATIONS

Aeliteflo™

Bisphenol glycidyl methacrylate
Dulbecco’s modified eagle's medium
ethoxy benzoic acid

fetal calf serum

Filtek™Flow

human periodontal ligament cells
International Standard Organization
Mineral Trioxide Aggregate

(3-(4, 5,dimethylthiazol-2-yl)-2,5-dipheny! tetrazolium
bromide

phosphate buffer solution
periodontal figament

scanning electron microscope
triethylglycol dimethacrylate
Tetric®Flow

urethane dimethacrylate

zinc oxide eugenol

xii



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Abbreviations

