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Table 1. Qualitative analysis of orthodontic bands.

Materials Manufactured Company Elements
Bl A 3} Fe Cr Ni Si Mn
B2 B 34} Fe Cr Ni
B3 C At Fe Cr Ni
B4 D 3A} Fe Ni

GIBCO Co., US.A)S 20% &AA (penicillin
G, streptomycin, amphotericin BX3$HGIBCO
Co, US.A)7} #7F8 a-MEM (@ -minimum
essential medium, L-glutamine ¥3, GIBCO
Co., US.A)A AH3stHtt 2&22-& 60mm
A EHj g Petri dish(Corning Co., US.A)E
$713 A2 AHRZ Inm™HEE 7hsA A2
Ak ME-E 22 0] dishol & HAHEE YA
A & 7} dish B 2mle] W Fd-& ¥ 3 37C, 5%
CO:5 = 100%M%7] (Shel-Lab, USA)o|A]
&ttt Mg e e 10% FBSS o« -MEM
(1%FAA )& AR MEZol A
g wj7bx) 3gntet wdks) Fich

2) o] xjuj ek

Petri dishtio] W4d& AAs HBSS(
Hank's buffered salt solution, GIBCO Co.,,
USA)E AAHs AT 738 AEE #8317
3t HBSSE AlA3tL, 025% Trypsin-
EDTA(GIBCO Co., US.A)E 7} dishelth 2ml
A w1 AR A8 3 pasteur pipetted ©]
83t disholl €9 v AAAEE £ty
1,200rpmo. & A&7 A4 &8st 45ds
A As HBSSE 28] Al 4% & wjkds Y

Materials Fe Cr Ni Si Mn C P S Others
B1 68.59 19.00 9.25 1.00 200 0.08 0.05 0.03 -
B2 72.00 17.00 11.00 - - - - - -
B3 62.00 17.00 13.00 - - 0.12 - - 8.00
B4 8575 - 14.25 - - - - -

(M= &Al H&oll 2|7 d)
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AE Ffg w50} 60ml Petri disholl #53}
Atk £ 9&2 13 A 142 3t 5dE %
Hoz 53 WA 83 AhujFste] A&t

3 Mz =4 o™

D Ao Fe BF

W4 band7} AA A& MFREAELY FHE
of W Xe &g A&7 sl 24-well dish
o Zt A E bandE Y ¥ T HHE
ME7} 25 x 10* cells/dish¥ = &38}¢] o -MEM
o2 ettt o -MEMS 718t ¥jA] & neg-
ative control& 3}, positive control 2+ phos-
phoric acid(Shinyo Chemicals,Japan)& A}-&3}
At 5% COE Fd3HHA 37°coﬂA1 A] B ok
Hg 7he £, 29 2 6 wigE T A
7Aog Axe g AL ANEY 4
o},

2) NE A4 =4

37T 5% COLu %" 100%\1}1%71011*1 2, 647t
HlF3tar wjko] B & Aol &3
MTT(3~(4,5-dimethyl thiazol-2-y1)-2,5-diph-
enyl tetrazolium bromide) &< (Sigma Co., St.
Louis,U.S.A., 1mg/mD50ulE 7 wellol] ¥ 1 44]
b et s 3 MTTE & ¥, forma-
zanZ 3 & &3 A)7]7] 915t DMSO(Dlmethyl
sulfoxide)& 50ul 4 #H7Fstdh Plate® & &
«-r— spectrophotometer 2 570nmel A &3 %

ZAsarh grLoREe v Ayuict 49

—‘1 o] 5] YA ¥ MEM #1%¥ well(con-
tro)& AFEETE RE AY dide gRd
3 WMRgs Aislact

AE BAE (%) =(AF welld] F4E/d=
welld] E345%) x 100.

mm Fﬁﬂ

4. MHUY Mzsd AE

MAHE bandE WMYE HAHEAME 78]
43 o -MEME 100uE 4 9A e w4
ZA A% lem®9 9 etz FAE 29

45 A& Bandll MESY 4921

=

A

Z& A3 3 ¥, Hematoxylin & Eosin &
Z24 B} AN APt

ok BN

5. 8AEY

AE welld] = 2 2 F YR dHx
Mann-Whitney U testZ #4383, 7+ p<
0.0501 BA8td ez fosivta B4t

Im A 845
1. e MRRMEZo 0|x= Hat

vl FH59 24 & bandS vl 29, 6ol wj
FE ARFEA T hste] s A vl 2
AR QlAHE 713 o] AEZA 0] o -MEMS
7ysto] wjFek w2t HlEte] oA gi
HAL (p<0.05),W A4 bandE 713te] wjokg
TAAE Bl S AYF LE FolA ZAEHY
o BATE FoA-e Ak (Fig1-7). W%
6dME thzTel vt Cro] $HER e
B4 AE&A o] #AHE L BHYL Cr
o] 17% $++¥ 1, Fert 2% % W4 ol 3
FrE, B2utol A w3 & AXFAMEE HY
t}(Fig.1,Fig.8-14).

2. i FeE Aol 2ofF YA MEEY

) &7 (cultured supernation)®] 24 g 8} 3
AN E Hatge FEY dFAE & ¥
1“%%"] FEHYU Y FEFY HAe= AFA

gokil £¥A44% A flrhFig. 1516). o
FAE ASAEE 49 A7 9 vus 43 B2
0] 7};‘* HSAE HFo] A3tH i B3g B4
o] A4e Ay A{AAHE BiloH B2ve
A 59 %‘:‘%é T Ao, ‘Ez/ﬂli% F
AT g

fl
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Table 3. Histopathologic features at two days after injection of cultured supernatant of orthodontic bands

Group o -MEM CS B1 B2 B3 B4
Inflammatory cell infiltration + + ++ ++ + +
Interstitial edema + + ++ + +/++ +
muscular destruction +/- + - ++ + r
Hemorrhage +/- +/- + +/- + +

CS : cultured supernatant without orthodontic band

+- Trace + : Mild ++ : Moderate +++ : Severe

[E@6Days
ME2Days

‘BN

§ i B

=

' -

o ¥

’ Control 81 B2 B3 B4 Phos. acid

* In 2days, Control vs Phosphoric acid, P<0.05, statstically significant
compared to control group

Fig. 1. Effects of orthodintics bands upon cell via-
bility (%)

$39 9 2 GFAHAE A& o3 2559
31 & BlolA 714 ﬂs}ﬂl L}F/Pkk ™ (Fig.17)
B3¢} B4wto] 71 A A JEuA tiz2T 3 M
7F At (Fig.20,21).
N. &% 9 33
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band®] FE 2:0]% Stainless steel & Crehako]
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o &8t FFEoI /14 LA E bandol A&
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- ABSTRACT -

AN EXPERIMENTAL STUDY ON THE CYTOTOXICITY OF
VARIOUS ORTHODONTIC BANDS

Dong-Hwan Yoo, D.D.S..Yoon-Ah Kook., D.D.S.M.S.D.,
Sang—Cheot Kim, D.D.S.M.S.D.,Ph.D.

Department of Orthodontics, College of Dentistry, Wonkwang University

The purpose of this study was to investigate the cytotoxicity of orthodontic bands in vitro and in vivo4 types
of orthodontic bands were applied to cultured fibroblast and the supernatants were injected into dorsal
subcutaneous tissue of mice. In vitro,the cytotoxixity was evaluated by an MTT assay after 2 and 6days.In vivo,

the histopathologic observation was performed 2 days after injection.

The results were :

1. The cell viability was significantly decreased in the group added phosphoric acid in comparison to control group,
but there was not any significance among the experimental group after 2 days.

2. Cell viability decreased in the high Ni containing group after 6 days.

3. The histopathological finding was that the Cr-containing group showed severe infiltration of inflammatory cells
and muscular destruction.

KOREA J. ORTHOD 1994 ; 24(2) : 419-432.

Key Words : Cytotoxicity, Cell Viability, Orthodontic Band
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EXPLANATION OF FIGURES

2. Control group at two days after cultivation. The fibroblast cells had normally their stretched cytoplasmic
processes (x16).

3. Experimental group at two days after application B1 added group.

The fibroblast cells had their stretched cytoplasmic processes(x16).
. Experimental group at two days after application B2 added group(x16).
. Experimental group at two days after application B3 added group(x16).
. Experimental group at two days after application B4 added group{x16).
. Control group at two days after application phosphoric acid added group(x16). All cells were globular
. Control group at six days after cultivation.
The fibroblast cefls had normally their stretched cytoplasmic processes(x16).

9. Experimental group at six days after application Bt added group(x16).

Fig.10. Experimental group at six days after application B2 added group(x16).
Fig.11. Experimental group at six days after application B3 added group(x16).
Fig.12. Experimental group at six days after application B4 added group(x16).
Fig.13. Control group at six days after application phosphoric acid added group(x16).

Fibroblasts showed rounded morphology.

Fig.14. Formazan crytal formation was shown.
Fig.15. Photography of only a-MEM injection group normal muscle arrangement(H&E,X100)
Fig.16. Photography of cultured supernatant without orthodontic band group showing mild inflammatory cell infilt- ration

(H&E,X40).

Fig.17. Photography of B1 group showing moderate muscular destruction and interstitial inflammatory cell infiitra- tions

(H&E,X100).

Fig.18. Photography of B1 group showing moderate hemorrhage and histiocyte infiltrations(H&E X100).

Fig.19. Photography of B2 group showing mild interstitial inflammation and muscular interrruption(H&E,X40),
Fig.20. Photography of B3 group showing aggregation of inflammatory cells and muscular destruction(H&E,X100).
Fig.21. Photography of B4 group showing interstitial inflammation and interstitial edema(H&E,X40).












