creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

X
Ek
5} 3}

2

o}/



= A

%']-

20154 64

Q.a
Jol

ke

oA <

&l

ol



shese] A B9 EEg AFY

BPER i ldb'm/f/

AR P 0 At

anna A

20154 69 <



e} 2

bobd ok 7t

S

T
T

B
v FeEl ool FA,

o] Bz HA3, &

e,

ol
A
o)

ol
Nt

N~
Tr

DN

sel o %

%1—

wA| 84

=0
o =

=0 X
S - —

A ol Al

o] o]

=
=

e = A

s

oo
2N

o uf
2 A =Ee, uma e

=
L

AP U,

N

N

o

Az
<H
B
fite)

3

X

A Eto ® A5 A7F Sl7

Far AEyoh

10
v

2015

A7 %



1
v

il

7

!

i}gﬂ N
}ﬂ g%.“.“.“.“.“.“.“.“.“.“.“.”.n.”.n.”.n.”.n.”.“.”.n.”.“.“.n.”.“.”..

=2 B | R PRIED

II.

j]o}.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“.“

R
<

—

o
.zrl

10
11

-+ 13

)

|

IV.

-+ 18

V.

20

o
=

._Au



Figure 1. The premolar connected with a thermocouple and plastic tubes for simulating

pu'pa' blood fIOW ===-secermaceanainaniiaeeiiacesacensacansccsnsnccannssannnnaanns 5
Figure 2. X-ray of the premolar with a thermocouple and plastic tubgs == ---==+=-=-x----- 6
Figure 3. Schematic diagram of water flow SyStem «-««««-xesrermmmmmmammnninnaans 10

Figure 4. Intrapulpal temperature change of Sonic fill during light curing -------- 16
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Table 1. List of the resins tested in this Study  «==-xexreremmmmmrrnn e 7

Table 2. Intra-pulpal temperature change
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Fig. 1. The premolar connected with a thermocouple and plastic tubes for

simulating pulpal blood flow.



Fig. 2. X—ray of the premolar with a thermocouple and plastic tubes.



Table 1. List of the resins tested in this study

. Matrix Filler contetnt
resin code Manutacturer Type shade o ) )
composition (filler size)
Filtek Nano fill Bis-GMA, UDMA, 72 5 w9, 55.6 voI%;
FXT 3M ESPE - A2 TEGDMA, Bis-EMA,
Z 350XT composite PEGDMA (0.04~10 pm)
Tetric Ivoclar Nano hybrid ) 80 wt%,55~57vol%;
TN ) - A2 dimethacrylates
N ceram Vivadent composite (0.04~3 pum)
i 84 wt%, 70 vol%:;
Premisa PMS Kerr Nanaggorid A2 TEGDMA, Bis-EMA,
composite (0.04~50 um)
Heraeus 65 wt%;38vol%
Venusbulk—\/pp Flowable bulk fill  universal UDMA, EBADMA
fill Kulzer (0.02 and 5um)
_ _ SDR-UDMA, TEGDMA 68 wt%, 45 vol%
SDR SDR Dentsply Flowable bulk fill  universal
EBPADA (NA)




] Matrix Filler contetnt
resin code Manutacturer Type shade o ] ]
composition (filler size)
retric Ivocl Universal Bis-GMA, 80 Wt%,61vol%
voclar g niversa 0,61v01%);
Nceram  TNB _ Non-flowable Bis-EMA
) Vivadent bulk-fill A shade (0.04~3 pum)
Bulk fill UDMA
- is- 83.5wt %, 83vol%
Sonic fill SE Kerr Non-flowable bulk A2 Bis-GMA, TEGDMA,

fill

Bis-EMA,

(NA)

*NA : not available

Bis—GMA : bisphenol A—Glycidyl methacrylate, EBADMA : ethoxylated bisphenol—A—dimethacrylate

UDMA : urethane dimethacrylate, TEGDMA : triethylene glycol dymethacrylate

Bis—EMA : ehtoxylated bisphenol—A—dimethacrylate, EBPADA : ethoxylated bisphenol A diacrylate

PEGDMA : pplyethylene glycol dimethacrylate

wt% : weight percentage, vol%; volume percentage
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Fig. 3. Schematic diagram of water flow system.
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Al "R EFA WE A5 U 2 HEEe 644 C (SDR) ~

(FXT)9] ®olA #HEA, 2% F71e] ¢=4qE FXT >SF =
BF > PMS >TN=TNB, SDR (> : P<0.05) ¢lt}.(Table 2)
Al &% W3lE 6.23C(SDR) ~ 9.03 C (FXT)9] ®H oA =+
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Table 2. Intra-pulpal temperature change

Bulk cured Mean
temperature chage C

Incermental cured
temperature chage C

(SD) (SD) P value
FXT 9.65(0.16)° 9.03(0.30)° <0.001
SF 7.84(0.42)° 6.54(0.34)" <0.001
PMS 7.13(0.21)° 6.79(0.21)" <0.001
VBF 7.42(0.39)° 7.1(0.28)" 0.001
TN 6.78(0.20)° 6.64(0.44)" 0.182
TNB 6.64(0.53)° 6.49(0.27)" 0.128
SDR 6.44(0.34)° 6.23(0.48)" 0.250

Same letters in vertical lines indicates statistically same groups ( P<0.05)
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Fig. 4. Intrapulpal temperature change of Sonic fill during light curing.
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ABSTRACT

Comparison of pulpal temperature increase when bulk filling and

incremental filling bulk fill resin and conventional resin

Eunhye Park, D.D.S

Department of Dentistry
Graduate School of Yonsei University

(Directed by Prof. Sungho Park, D.D.S., M.S.D., Ph. D.)

The purpose of this study is to compare the pulpal temperature change when bulk filling

and incremental filling bulk fill resin and conventional composite resin.

10 extracted intact human maxillary premolar teeth with two separated roots were used. A
2mm sized hole was made on the cervix of the tooth and a K type thermocouple was inserted
into the pulp chamber. The tip of a temperature sensor was positioned on the pulpal dentinal

wall of the buccal side of a maxillary premolar. Plastic tubes were inserted in the palatal and
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buccal root of the tooth, one for water inflow and the other for water out flow. Polyethylene
tubes were connected from the plastic tubes to a pump to control the flow rate. After
preparation of CI | cavity(4 mmx2 mm)., intra-pulpal temperature change was measured when
bulk filling and incrementally filling resins. Resins used at this study were Tetric N ceram,
Tetric N ceram bulk fill, Venus bulk fill, Premisa, Sonic, fill, SDR, Filtek Z350XT. Total
curing time was 60 seconds. The temperature was measured at 1Hz frequency. Light curing

on empty cavity was used as base line.

The results are as followings

=

Intra pulpal temperature change when bulk filling resins

. Filtek Z350XT >Sonic fill > Venus bulk fill > Premisa > Tetric N ceram> Tetric N
ceram bulk fill , SDR (P<0.5)

2. Intrapulpal temperature change when incrementally filling resins

: Filtek Z350XT > Venus bulk fill > Premisa, Tetric N ceram > Sonic fill , Tetric N
ceram bulk fill > SDR (P<0.5)

3. Premisa and Venus bulk fill, Filtek Z350XT, Sonic fill showed higher intrapulpal
temperature change when bulk filling resins than incrementally filling resins (P<0.5)
4. Conventional composite resin showed higher temperature change than bulk fill

composite resin when light curing

Key words: Bulk fill resin, Incremental filling, Intra pulpal temperature
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