THE DEGREE OF CONVERSION AND ULTIMATE
MICRO-TENSILE STRENGTH OF 4 SELF- ETCHING
ADHESIVE SYSTEMS

TIPPAPORN TRAKOOLSOONTORN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(OPERATIVE DENTISTRY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2007

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. Of Grad. Studies, Mahidol Univ. Thesis/ v

fmanaiadfiseniname lrdunazarindaussdaiiwnlutasmulafiesansiafinmalionts < aiin

(THE DEGREE OF CONVERSION AND ULTIMATE MICRO-
TENSILE STRENGTH OF 4 SELF-ETCHING ADHESIVE SYSTEMS)

finnms meznagquns 4836248 DTOP/M
i, (Wuanssuimonng)

AENITNNNTARLANANENTINUS: Tasmn sidRAe D.D.S., Ph.D., auss wn@vi Ph.D., fimas

wuwr D.D.S., M.Sc., Ph.D.

unAnta
[ 4 = d’l A a @ a aaa = o 1 o @ v A
Jagszasavesmsaneil medsziiiudasimanaljnser Tnawe lswsunazaimiawswwanimumlu
s a o A A
Tasmuledues msdadasailionys < sila
a a 1 A o I o o I'd
I¥mstann < wialdun waesva wad veud, wassia lasea vaud, UeaWdS WIOUN uay I

o o o

4 @ o a a 4 I a =
voua M3 lFiagimuswuzihvesusEndraatazmeuaitioniosmoudaea lanwiuna o i
Y v F )
TaonsoufudiedianeluTumwesuay Indwesedway & FuienaaeumaidaiimsinalfisonIndwe
v Y A A a ¢ a a 0o 2 o V@ s
Ts9u MenTesliodnseiriauazdTuaens (FTIR-ATR spectroscopy) 1agtiFuddeenasialuTuwes
uaz Indwes ldudaimvewwanmyssmuasaztou udnhanlndui 18 liwimdasimaiialinso ae
= = % 1 A d‘ v A o d o U 1 Y aaa =)
msfSeuiisusandiumsganaunausadues msueuaiuszy vuznoutazndunalfnsenInawe'ls
o o v 1 o w v Aa I P 7o = 2 o ' g o °
iy dwmsumhawssdaniun lulasmulydue Indwesihmses snsudredrauiugdduaduou
T . o 2 g o ! o 4
o& FuFwINMNLUURaotazmouaad1i lnuuna we $lnsminageudlrsnsonaaoll
< a a 1 A o a aan
ussenna Tagldanusilumsds o Taawasaouniithnilingzideyan1sadannle one-way ANOVA
HANIANEINLANNLANA YDA OATIMTIRALFA o1 Tnawe TsadunasmidawsluTasmu lad
1 A v o w 1 @ d‘c =y o a da 4 [ a aaa
pgnlitivd Ay szniniagiiiminadoy 3 vouq uaz ndesila lasiea voud uaawasIMIsNalRs e
a o o o o s 7 Vo
Tnawe 151 ugumny Ew.oo + 0.&& %. 1182 §0.8lo + o.lblo% ANAIAU LBAINDS NTONN 1HA10ATT
manadfisen Indwe lsmfudige ¢od.oo + 0.8&% Vi wavsla wad voud WAL oo +
' o @ =Y 0'3 = o a da 4 Y T @
o.0c % mmawsidaniwn lulasmulaans 3 veua waz wdvsia lasiea voua ImMgumny b0
= s S q Y v a 7o
+ @.8& 10T dd.bo + 0.b& Wnzihamavuzi uoamos wioun Iawseanmn lulasmulesddige
[l 1 v A o a e =) o T W
0d.d& + .0o Wzthana dauawsadanun lulasmu lydve ndesia ad UoUa WM 0&.0& +
w.&e Wnzihama

=2 1 3 A Iy J = J 1w a aaa =2
Nﬁﬂ'liﬁﬂ‘]ﬂ']ﬁigﬂ?ﬂ'l\? wnagia ll@]ilﬂﬁ UBUA o 3 UDUA LlﬁﬂﬂﬂW@@]ﬂﬂﬁ!ﬂﬂﬂaﬂiEJ']IW’d!iJE]llﬁ

D-

A

< o w v a 7 o a oy s
W]muam1mam5§FJa‘mimVlﬂﬂimullﬁmqmanaawummmmmm Lﬂaﬂfﬂ/\la mﬁﬁ UDUA TIU LIDA

v
o

J 14 Y1
INB3T NIDUN 1ﬁﬂ1m1q@

& NN




Fac. Of Grad. Studies, Mahidol Univ. Thesis/ iv

THE DEGREE OF CONVERSION AND ULTIMATE MICRO-
TENSILE STRENGTH OF 4 SELF-ETCHING ADHESIVE SYSTEMS

TIPPAPORN TRAKOOLSOONTORN 4836248 DTOP/M
M.Sc. (OPERATIVE DENTISTRY)

THESIS ADVISORS : CHOLTACHA HARNIRATTISAI, D.D.S., Ph.D.,
SANONG EKGASIT, Ph.D., PISOL SENAWONGSE, D.D.S., M.Sc.,
Ph.D.

ABSTRACT

The objectives of this study were to investigate the degree of conversion and
ultimate micro-tensile strength of a 2 step, self-etching adhesive system (Clearfil SE
Bond) and 3 all-in-one, self-etching adhesive systems (Adper Prompt,G-bond,Clearfil
S3 Bond)

The adhesives were used according to the manufacturer’s instructions and light-
curing was accomplished with a conventional halogen light-source for 40 s. Degree of
conversion was determined by of FTIR-ATR spectroscopy. Uncured and cured
specimens were exposed on the surface of a diamond attenuated total reflectance
crystal. Infrared spectra were analyzed for the degree of conversion by comparison of
the ratio of absorption intensities of aliphatic carbon double bond against an internal
standard before and after polymerization. Five specimens were made for each test
condition. To evaluate the ultimate micro-tensile strength of the cured adhesives, 15
specimens were prepared by curing each adhesive resin in a dumbbell-shaped mould.
The cured specimens were stored for 24 hrs before the ultimate micro-tensile strength
test using a universal testing machine at a crosshead speed of 1.0 mm/ min. Degree of
conversion and micro-tensile strength value were analyzed statistically using one-way
ANOVA and LSD multiple comparison at 95% confidence interval.

There were significant differences among the various resin adhesives in the degree
of conversion and the ultimate micro-tensile strength. The degrees of conversion of G-
bond and Clearfil S3 Bond were 92.00+£0.54 % and 90.92+0.22 % which were higher
than the other groups. The lowest values were recorded for Adper Prompt at
47.01+1.55%. Clearfil SE Bond showed the degree of conversion of 80.82 + 1.18 %.
For the ultimate micro-tensile strength, Clearfil S3 Bond and G-bond showed values
of 48.61+1.65 and 46.71+3.95 MPa respectively. Adper Prompt had the lowest values
of 14.44+2.11 MPa whereas the ultimate micro-tensile strength of Clearfil SE Bond
was 39.75+2.51 MPa.

In conclusion, Clearfil S3 Bond and G-Bond showed higher degrees of conversion
and micro-tensile strength values than Clearfil SE Bond and Adper Prompt. The
lowest values were those of Adper Prompt.
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