:Vol. 16, No. 2, 1991

Ll Bhx| opiR & &3] X

Bonding agent2| X[~ AFOM|Z 0]

0
<0
r

ol
——

st A nEdtay

3
, Aol el
usage testsol

ofw o

be

R EEE RS

Eizcy

v

A=

bl %

s

_g]

Ina

N
o
BR
<

III.

B N
T BN 8
mwaﬂﬂowl
o =
4 B W
N
TR S
W oF T R
EIRGY
o ﬁao_a
- i
B oo
Mool ™
ﬂ.]om,muL_L
e W»Tﬂw
~ o
LR
F 8T W
w8 = N
2
N Lo T
L S
T
=
I_EL@lLi_.
i nH N
WA s

Mo T wm Fo

= >

Folol o]

Fodeiztx] 249 X

k<]
14

7} 5
A& £ 9omz A7

]
=

A

72} b,

3

3

I, BAA

=
-
o

o

b

A2} obr] A7)

°l&

31

1;]_1,4)

7h7b F24] Ha gleph,

Azo) AAA,

3

3

- o
T A

2 Aol el

=d

N

H upel AF Aol gow,

e Azel Aegel HEHD 9o,

wr

tod 195511 Buonocore'?7} AlX-

S

4

Al
=4

usage testss o] o|&EH I gloun o F



A ol F, Wyl g ARAR=E 24
Tt R ot AetAo N ol9hzre sAHQ]
interlocking &35 =ZA| 7|th& 4 g,
ey Fus.awama“’L Hedah Aol b
A2]% Clearfil& b, AoldolME A
LA RAR B3g wh
Stanley5'92 Ao}t H-AL A, Aol 9%
AgATel e + =
A2 Aol o
uT g}-sl;d

o 32
wi oo 0{}"
o o 2

oli
>

0

lo
2

y
>

o
kY
B

-

o

gy
i)

2

. o
ofN

N
L

ol
o
2

453
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o AzRAR=EsE @A "Hozm ®2ad w9l
];]_16,17)
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25%  FBS(fetal
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of wjokg flaske] wiok#& A)Asz EDTA
7} &§% 0.25% Trypsin(Hazleton Co.)2
2 A% %, Dulbecco’s phosphate buffered

saline (PBS) 2.2 23] A& 3o, 37°CollA] 1,
200rpme 2 587 AAlF-Bletg . AR

PBSE A|A 3}-1— DMEM/10% FBS »l k&
do] AF HFHE ulE ofg 25cm?e) “H o}

4 flasko] EF3stgow, w1 AlEZo] X
‘ﬂ Ae 4 Fol Trypsine 2 e %}-
75cm*e} wj flaskol]l ¥=3te] AT E
AR Zeh, A7) W o AfolAZE 83 A
o uj ok (subculture) 3te] A& o] AbLalodct.

v =z

T
el
ok

Omlﬂo

3
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2. dENZ

¥ Ao+ bonding agents] A LEAJS
Bkl 8 129 3
agent®} 3%9 # ¥ bonding agentsE
A 23| ALe] R Aol whe} Apbgslglon, #
33 bonding agentst #HZAL7] (Optilux,
Demetron research Co.)& o]-&3te] 2027+

Gz st} AR5t oh(Table 1).

%4 bonding

3. MZEAM9 Aury
D Az 44
217 50mme] Petri dishel] A= 7} 10X
10cells/mlel A ZH-FH-E& 3mld BF3le]
L5 37°C = 100%9) CO, sio¥71olA 244]
Zeel Wk &, Aze ¥as ARY F
A AZE AAS] Y
B3 ok,

47mm, A2 =27] (pore size)

Table 1. Bonding agents used in this study
Group Code Materials Manufacturer
1 CF CLEARFIL Kuraray Co.
NEW BOND
LF LITE-FIL BOND Shofu Inc,
GS GLUMA 4 Sealer Bayer Dental
GP GLUMA 3 Primer Bayer Dental
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0.22um®] millipore filter (Gelman sciences
Inc.)E wHFY Hell =ALHA F3, A7 6
mm<¢ Whatman filter paper disc(Whatman
Ltd.) $lo] 49 bonding agents& z+7+ A=z
Ak AAIHE EFsle] 2uld =2 B
millipore filter Zotoll &8 Eokth, 28l
#2383 bonding agentsl ¢ 2027 F=
AR AR e, AFAREE FAEAIA %
& dE2Fe 2 st

Bonding agent9] =&A]7ko] wE M EZEA
o AxE Frhsr] Ysted, 47 108, 30,
1417y, 6417y, 12417, 2447, 44 9 745
ot AEANEE FAEA7IH 5% CO, 37°C i
F7lell A wioFsted, 19, 4 9 7dol| AlES

rlo

£ Ak stk 108, 30, 1A7H 6417 12
A7 W 24X 5L AT AHEL, A
AT FEA77] A AAezRE 244
735-oF wjoksto] A|T4EE ALl ony, zbzb
o A&7 AFAF millipore  filtere}

Whatman filter paper discE A A3tz A=
T+ ikl o matsle], wjoklulo] AES=
bonding agent®] <3 3k& WA 3t}
AEFE AAFZ Hel Trypsine 2 =
3led Petri dishe] 7]#| %o H2=lo] gle A
}_% +Hg T AEZFfAe utEx, 8ulH
?,ij |73 5}ell 41 hemocytometer2 A %

2) Afobazel Fo) Wz

Bonding agent?] A Z =4 3t AT
gejstd wsE 100909 =3 9fAkal &o)A
(Inverted phase-contrast microscope) < ©]
&35le] 14, 49 ol 7o A& wjmagl

3) Afold e FrrAe 27

Az 4 FAdd wel Az4rt Fobst
Azel & SHARE FAoA sz,
bonding agent®] AT EAol 23 Az4 7
£} AZ = thulA ko) 24
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[e)

< AH&3le 750nmell A SpectrophotometerZ
o] &3t Lowry%% #¥o 2 bovine serum
albuming FFLAe 7 I AHFola Lo
S ARS 243519

. My

1) o=

24417}, 49 4 79004 dxFo] HE4sE
Tabel 29} 2t} 24217kl (9.4+1.8) X 10
cells/ml, 4ol (19.24+4.1) X10* cells/ml, 7
Yol (27.845.3) X10* cells/mlE A|7}o] 7
gl wet FotEg oy, A7 A o
AL FAEL £3589 0 (Fig. 2).

el

2) Ad+

7} Group 1(CLEARFIL NEW BOND ze
)

1087 284121 7% (5.9%1.2) X 10¢cells/
mlZ (9.4£1.8) X 10%ell/mlQ] ) =Fo] u]4)
2A FiLEgen], 308 (4.740.8) x10*
cells/ml, 147kl (5.4%0.9) X10¢ cells/ml,
641 ZHell  (4.8+1.1) X10%cells/ml, 124] 7}9l)
(3.240.6) X10* cells/ml, 2447k (1.940.
4) X10* cells/ml2 #gA|7bo] Z7}ato] ula}
AMEZL9 7242 Ho] 70 (1.0+0.2) x10*
cells/ml2 v}e}ytc} (Table 2) .

) Group 2(LITE-FIL BOND z&-7)

1087 ZHEA2 A$ (4.2£0.7) x 10
cells/mlz sz wls] 2A ztasgow
(Table 2), 24A17 AR+ 2mbdl b2 E 8
(1.420.3) X10* cells/ml& el ort 49
(3.8+£0.7) X10* cell/ml& t}4 ZF715 3,
740l (2.840.5) X10* cells/ml& thA] 7+
45 9o (Table 2, Fig. 1,2).
©}) Group 3(GLUMA 4 Sealer 2&)

107 284171 74 (8.7+1.6) X 10cells/
mle =3 vlas & zpels Mol gk
ot A7t Bel Frdsted (5.6£1.2) X
10* cells/mlZ ‘ielyts, 4o (6.1+1.4) X
10* cells/mlE <zre] F7FE Bgon, 79
off (4.74£0.7) X10* cells/mlZ ©hA] 7+4 =)
o} (Table 2) .
2}) Group 4(GLUMA 3 Primer #&7F)

2 AYFo A= Trypsin Aol &3 Petri
dish2 F-5 Al 27} 2=z ¢to} Az ALA

(o] 5 Pt
T 4 gas

2 8

3. MotMlzol Hey B}

1) =3

Aot ze FRde +53 F, 439
AFetA 25 24472 F Petri dish 7]# %ol
Halsle] wl2ygeo] HAPY S Rogony 49
NAE ALt ZAdte] dAATZLS FAF)
Ax, 7904 E AZAES} 98 XA
ebstoh(Fig. 5,6,7).

Table 2. Effect of different bonding agents on cell multiplication following exposure time (x104 cells/ml)

Exposure
Time 10 min. 30 min, 1 hr. 6 hrs. 12 hrs. 24 hrs. 4 days 7 days
Group
Control 9.4118 192#1 278153
1 (CF) 5.9%1.2 4.740.8 5.440.9 4.8%11 3.240,6 1.940.4 2.110.4 1.040.2
2 (LF) 42407 43108 39406 3.010.6 21305 1.430.3 3.840.7 28405
3 (GS) 8.711.6 7.641.1 8.1141.7 5.641.2 6.0+1.3 5.641.1 6.141.4 47407
4 {GP) - - — - — _ — -
Mean £SD
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Fig. 1. Effect of different bonding agents on
growth of human pulp fibroblasts during
24 hours
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7}) Group 1(CLEARFIL NEW BOND #&
)

10, 30F 2 1A7ko)] oifie] Az: 3
g e (Fig. 8,9,10), 64 Zhol] A 3¢
ANEZE717F 4= W3lE Bolr] Ay
o} (Fig. 11).

12417}, 24417F 3 49ollA 22 APz}
A= 9 2 (Fig. 12,13, 14),
AL 7} vl gasiglon] FAR
AZ7b HAHAE EHo] s
(Fig. 15).

rkfl

L
L

) Group 2(LITE-FIL BOND =&3)

104, 30-tolA A2 Mz e HA4YRE
23 (Fig. 16,17), 1417 647l = A
29 &4 Az4o 24 dehyodc
(Fig. 18,19). 12417, 24A]7toll A= FAlx

AHFHAA WAslo] 2 APAzs BF
HPou AR E AANZE BHY 4
Aol (Fig. 20,21). 4%, 7dolA= Az
Vool ZrasEgen, MEZESA AR a

WA ==
22,23).
t}) Group 3(GLUMA 4 Sealer #-83)

AZE wol #AL & AU (Fig.

108, 308 = 1A 7kl M tlzFol ®ldted
2 Aole Sl (Fig. 24,25,26), 6417kl A
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Fig. 2. Effect of different bonding agents on
growth of human pulp fibroblasts after
1,4 and 7 days

£ FAYA Fe

APA Lot =

OT 2R
o (Fig. 27), 1247tdl& 4]1% 717y s
A H(Fig.28) . 24417F 3 4YellA] FAY
FHe Axrt WeolAw Azge] Feu s
etz ge #3S B9en (Fig. 29, 30),
7902 A ZE7F 2A 73A5T A FoA
HAAAE APAZE J&J% T 91°’°u4
(Fig. 31), AAFoAM= A4 deo AZE
AT 4 .

2}) Group 4(GRUMA 3 Primer #-8+)
103, 30% o 1Azeld Ha2Est F4ha

Az Fes 2glor (Fig. 32,33,34), 6417

A HE ATEI AeAE AEHAe w

o]7) Al=stgla (Fig. 35), 12417k, 2447kl
Ae dA4"d B2 Azt 33HU A (Fig.
36, 37)

. 483 79 FAFAE WA H

F& APz} 49 vacwled 7HAE A
Z2E 32T 4 ddoh(Fig. 38,39).

1) d=E

T F RPN FL 2441 7kl 190. 4+
15.8ug/ml, 44l 280.8+27.4ug/ml, 7o
325+30.6ug/mlE A|7b4 3t abe} Frhs o
Azs A4 Az} $A P dehi g
(Table 3, Fig. 4).



2) A+
7} Group 1(CLEARFIL NEW BOND =&
)

107 2&A171 749 122.5+7.3ug/mlz
=gl w8 2A A7 A @i, 308,
147}, 6417}, 12417F, 244 7o) 247b 100.1+
6.3ug/ml, 103.0+7.1ug/ml, 55.1+4.9ug/
ml, 32.5+2.0ug/ml, 10.2+1.1ug/mlE 4]
7t 7o) wEt Z4E w9 oy (Table 3,
Fig. 3), 4%l 32.1+1.9u/ml2 & =5}y
Febzh, 7dellE 2.5+0.2ug/mlE2 2A A
= %o} (Table 3, Fig. 4).

) Group 2(LITE-FIL BOND z§3)

24217 ol ol = A1 Zbd ol whe}l Frhuga) ek
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0 r y r r T
1/6 1/2 1 6 12 24

Exposure Time (hours)
Fig. 3. Effect of different bonding agents on
protein contents in fibroblasts during 24
hours

o] Az} 7+4 = Yok (Table 3, Fig. 3). 4ol
E 53.1%+2.7ug/ml2 244 7kol] vldle] = E
22 Zrlslglen, 7%9¢] 9.84+0.7ug/mlE
A A A= (Table 3, Fig. 4).
t}) Group 3(GLUMA 4 Sealer Z&7F)
1033 3050 Z+7} 145.0+10.1xg/ml, 143.
2+9.8ug/mlE vimE FA Jelxtoy 14
7y, 6A17E, 12417), 2441 7ol 77t 1225+
9.7ug/ml, 101.1+6.8ug/ml, 97.2+6.3ug/
ml, 77.5+5.2ug/mlE A7} 7ol uizl A
A 749 o (Table 3, Fig. 3), 4%l
95.2+7.6ug/mlZ 7t F7tEIGebsl 79el&
54.8+4.1ug/mlZ tHA] 7+4 5tk (Table 3,
Fig. 4).
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Fig. 4. Effect of different bonding agents on
protein contents in fibroblasts after 1, 4
and 7 days

Table 3. Protein contents of cultured fibroblasts following exposure time {fg/mt)

Exposure
Time 10 min, 30 min. 1 hr. 6 hrs, 12 hrs, 24 hrs. 4 days 7 days
Group
Control 190.4115.8 280.8%27.4325.0%30.6
1 (CF) 122.537.3 100.146.3 103.0#7.1 55.1%4.9 325%2.0 10.2%1.1 321719 2542
2{LF) 101.2472 77568 540337 5321828 11.0808 24103 53.1%7 0847
3 (GS) 145.0£10.1143.219.8 1225497 101.146.8 97.236.3 775362 0952176 548441
4 (GP) - - - - - - _ _
Mean £SD
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2}) Group 4(GLUMA 3 Primer Z&3)
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24217k AR = AZg7) i) 2 o)&
AZF F7He 2o, o)9ze Axt
LITE-FIL BOND®] %4jo] tjo]a Zv}
A skr] Wil Aoz Al
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— ABSTRACT -

THE CYTOTOXIC EFFECTS OF BONDING AGENTS
ON THE HUMAN PULP FIBROBLASTS

Sun Hee Park, Byung Soon Min, Ho Young Choi, Sang Jin Park, Gi Woon Choi

Department of Conservative Dentistry, College of Dentistry, Kyung Hee University

The purpose of this study is to evaluate the effects of dentin bonding agents on the fibroblasts
cultivated from human pulp tissue.

The fibroblasts were cultured in DMEM/10%FBS medium. Whatman filter paper discs (6mm
diameter) soaked with 2ul of dentin bonding agents were placed on a millipore filter (pore size
0.22um) contained in a 50mm Petri dish, and then, exposed for 10 minutes, 30 minutes, 1 hour,
6 hours, 12 hours, 24 hours, 4 days and 7 days in 37° C, 5% CO, incubator.

The results of the experiments were analyzed by counting the cells and measuring the protein
contents at 1 day, 4 days and 7 days.

The results of this study were as follows:

1. CLEARFIL NEW BOND, LITE-FIL BOND, GLUMA 3 Primer and GLUMA 4 Sealer showed
cytotoxicity compared to the control group in the cell counts and the protein contents.
2. GLUMA 4 Sealer showed the least cytotoxicity among the three dentin bonding agents.

The results of the cell count were simialr to the results of protein content measurement.
4. LITE-FIL BOND exhibited marked cytotoxicity during 1 day, but, the cytotoxicity was

slightly reduced after 4 and 7 days.

5. In GLUMA 3 Primer group, it was not possible to count the cell numbers and measure the
protein contents, but the degeneration of cells was observed under the inverted phase-contrast

microscope.
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EXPLANATION OF FIGURES

Fig. 5. Fibroblasts cultured for 1 day in control culture. (x100)

Fig. 6. Fibroblasts cultured for 4 days in control culture. (x100)

Fig. 7. Fibroblasts cultured for 7 days in control culture. (x100)

Fig. 8. Fibroblasts exposed for 10 minutes in CLEARFIL NEW BOND. (x100)
Fig. 9. Fibroblasts exposed for 30 minutes in CLEARFIL NEW BOND. (x100)
Fig. 10. Fibroblasts exposed for 1 hour in CLEARFIL NEW BOND, (x100)
Fig. 11. Fibroblasts exposed for 6 hours in CLEARFIL NEW BOND. (x100)
Fig. 12. Fibroblasts exposed for 12 hours in CLEARFIL NEW BOND. (x100)
Fig. 13. Fibroblasts exposed for 1 day in CLEARFIL NEW BOND. (x100)
Fig. 14. Fibroblasts exposed for 4 days in CLEARFIL NEW BOND. (x100)
Fig. 15. Fibroblasts exposed for 7 days in CLEARFIL NEW BOND. (x100)
Fig. 16. Fibroblasts exposed for 10 minutes in LITE-FIL BOND. (x100)
Fig. 17. Fibroblasts exposed for 30 minutes in LITE-FIL BOND. (x100)
Fig. 18. Fibroblasts exposed for 1 hour in LITE-FIL BOND. (x100)

Fig. 19. Fibroblasts exposed for 6 hours in LITE-FIL BOND. (x100)

Fig. 20. Fibroblasts exposed for 12 hours in LITE-FIL BOND. (x100)

Fig. 21. Fibroblasts exposed for 1 day in LITE-FIL BOND. (x100)

Fig. 22. Fibroblasts exposed for 4 days in LITE-FIL BOND. (x100)

Fig. 23. Fibroblasts exposed for 7 days in LITE-FIL BOND., (x100)

Fig. 24. Fibroblasts exposed for 10 minutes in GLUMA 4 Sealer (x100)

Fig. 25. Fibroblasts exposed for 30 minutes in GLUMA 4 Sealer (x100)

Fig. 26. Fibroblasts exposed for 1 hour in GLUMA 4 Sealer (x100)

Fig. 27. Fibroblasts exposed for 6 hours in GLUMA 4 Sealer (x100)

Fig. 28. Fibroblasts exposed for 12 hours in GLUMA 4 Sealer (x100)

Fig. 29. Fibroblasts exposed for | day in GLUMA 4 Sealer (x100)

Fig. 30. Fibroblasts exposed for 4 days in GLUMA 4 Sealer (x100)

Fig. 31. Fibroblasts exposed for 7 days in GLUMA 4 Sealer (x100)

Fig. 32. Fibroblasts exposed for 10 minutes in GLUMA 3 Primer (x100)
Fig. 33. Fibroblasts exposed for 30 minutes in GLUMA 3 Primer (x100)
Fig. 34. Fibroblasts exposed for 1 hour in GLUMA 3 Primer (x100)

Fig. 356. Fibroblasts exposed for 6 hours in GLUMA 3 Primer (x100)

Fig. 36. Fibroblasts exposed for 12 hours in GLUMA 3 Primer (x100)

Fig. 37. Fibroblasts exposed for 1 day in GLUMA 3 Primer (x100)

Fig. 38. Fibroblasts exposed for 4 days in GLUMA 3 Primer (x100)

Fig. 39. Fibroblasts exposed for 7 days in GLUMA 3 Primer (x100)
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