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Effect of Low Molecular Chitosan on the Surface Properties and Oral Bacteria
Adhesion of Dental Cement
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Abstract

In this study, low molecular weight chitosan (LC) was added to dental cement liquid at 0, 0.5,
1.0, and 2.0 wt% by weight for surface properties and oral bacteria adhesive of dental cement.
The evaluated by net setting time and surface properties of surface energy on the surface
roughness. The degree of oral bacterial adhesion was assessed using two strains of oral bacteria,
S. mutans and E.coli. The results showed that the setting time at the LC0.5 group increased no
statistically difference was observed (p<0.05). The surface roughness statically significant LC2.0
group and oral bacteria adhesion experiment results in contrast to the control group LCO,
LC-added experimental group showed a somewhat lower adherent surface statistically significant
difference was observed (p<0.05). It seems that this LC proved that surface properties and oral
bacteria adhesion effect was demonstrated. Therefore, it was suggest that the additional effects
of LC and research on a wide range of substances.

B keyword : | Oral Bacteria | Low Molecular Chitosan | Dental Cement | Surface Energy | Antibacterial |

0l =22 20199 Z20etw wiisk=d| X|2lof ol +&=AS
= 194 018 21 AMAREEY 2019 02¢ 12¢
THAX}: 20194 028 08Y WA K} : 2SO0, e-mail : dakim@ikw.ac.kr



278 SI2EHIXSHS|=2X] 19 Vol. 19 No. 2

LM E

A3 AMEE Aoke] $8F 1Y, AFRE, 55
2] 945 oAl % wlo] s, Aok A $= 5 vl
cpobet ool g A zolTH1] A3 A
MEE £8 F 74 ool o8] galus 4ol o)
om ol 9l8] HFHEMe] Aol Al S
golah slo] Hol9-4% 9 Wad gale] Aae §
y

A 7] AR 9} TR = HS=E AR 9}
AR gHS M= T2} s ete ATt 3] B
Aol & HITH5). AR ZHS Alwo my

2

%)
&
2 o S-S 2AE = 3d
AUAE FEE XHH WA &3] Bl Al F40
P 71ZTH3] ZHAVAE Als 29 P A
TR whe 2k Jlo) g A Al 9%
A s Argel o) dAbshe 23 (wettability) 2 i
S dxe f-e] ItHl4l B8 ke AE
(contact angle)< Z743te] Yepdt). HE7r2 H2A
o} 92 o] ARoA FEE AEE onlsh 4%
7V AgTE ZHoR E8 BTt A s ¢
st aA|e] EHeux| e} Ao F-age Addel
ATH1I4].
2|o}9-21 53 AFAFS fFiste HYA 802
ATt S 93 2o BuflHaL glom e
2 S AAIE] Y ATt o Rl A AL Sl
Fine S[72 dxd 249 SF22IAd
(Chlorhexidine)oll €13t Alit32] P4 oA a95 9
ot oLt oo AJoptA Al Adute] Azt m|Ztol
o

£ dod)E 5 FAEo gsl Rusglen Addy

(8] =AU Iy

o Ao kAL AalE= Hol gltkal B syt o]
&

ah

P

2 <ol Bl ar Q= A28 Al
eljo]] A LA EAtg H7Fste] AwA7IEA o] A
ARIEC] PA= FUAR7ISE BHdU A9

getn FRAEe 23

i
2 ox K
4 2 o oo [m

ATl AREE X138 AIHEE GC Fuji 1 (GC,
Japan)Zet2olo] @ = AHMES} Sigma aldrichAol]
A 43k 7| EAHChitosan low molecular weight,
USA, MKBD0020) 50-190 kDA, 75-85% deacetylation

AEAE A5

11 MEX|EAS FIHe X2t AIHEN 4
AwAF 7|BAE (LO)E FAM (w2 AlLkste] 0,
05, 1.0, 20%Z Fe}2olo] Q1] AIWIE oo 53

AR WA FAT SR 24 89

2, it

2.1 A|Hx|Z

oA AlgE AlEE taa Fee A7 10
mm, F7] 2 mm HZE EXo] AzALe] A HE £
G} o] v g 212 EFte] AL F E2ol |
g A5S dol 7] 43t AALh A3 | AHS B
AAZ 37T 100% A5E 25504 1A7F 22
3Tk AAE AL SiC #400, 4800, #1200 grit® Al
A F10% Avkgt F FO7kager diste] ARS-s)

9 tHPerson medical, Korea).

2.2 A3IAIZHNet setting time)&H
1SO7H4 99179l whe}h AW P (400g=H)g,
A7 (1% 0.Dmm, A7 5 mme] 9EF S o &3t



MEXH 7|EL0] XUSAHES #HEHD FZMF S0l OJ%]

rr

g 279

o Sttt 7 Agard 33 SAste] Hit AtEs)
ek

2.3 EHAZI| ZF(Surface roughness)

AR} 7| EARS A lste] A|zs AHe] xHAR
7] 248 ¥W Z%7] (S]-400, Mitutoyo, Japan)E ©]
g89lon 05 mm/s £55 4 mm Zol2 =469
ok Al 33 % ste] Aedit2ERa)FS H
SFATHES: 4

2.4 H™MO||{X|(Surface energy)E™

AR Al S EH o S (polar) AFHS
ZFHFD/W)e E2Kdispersive) A14-<1 Ethyleneglycol
S AHEES o AlA EHS 47 10 ul BoEA &
10z & A&7 £497] (Phoenix300, Surface Electro
Optics) 2 JF2 o2 S48 SA4E 4542 o
£ o] 83 sessile drop method% Owens-Wendt
219 (geometric mean combining)S ©]-&38ke] A3
i AlAY 33] SAste] Wit AlLtet T Fig. 11

(A) < (B)
r ﬁ }
©) 5 . ) .

Fig. 1. Contact angle measurement by using
contact angle analyzer (distilled water
image). (A):LCO, (B):LC0.5, (C):LC1.0,
(D):LC2.0

T

25 NExF & HiX|

E A3 Aol A8-st 4 = Streptococcus
mutans(ATCC 25175), Escherichia coli (ATCC 25922)
208 #FE5 ARSIt A7t S nutans(SM) TS
Brain Heart Infusion(BHI, Difco laboratories,
Dickinson)¥IX| & AF&3}om  E coli(BEC)i-
Trypticase soy broth(TSB, Difco laboratories,
Dikinson)#1 A1 & E3t s}e] 5% CO, 37°C incubatorol
A 3AIZE wga T

2.6 Mz

i Al

EXKbacteria adhesion)&l&
Aol e #5E 1x 10° CFU/ ml9]
-5 100 plS 5% CO»9] 37°C incubatorol] 4] 1A]7F
Hj S PBS &Aoo 23] Mt AlAE AlHS
A2 12-well platedl] o]Fske] AAIA] 2 ml @2
% TYAEEF(PrestoBlue® Molecular Probes,
USA)E 10% A7kttt AloF 71wl AIZE
R 100 WE &% 570 nm - 600 nmol| A ple] =
z2etr]E o]&ste] FHAHYLEE W7hetaL(BioTek,
Winooski, VT, USA), LIVE/DEAD® BacLight™
Bacterial Viability kit (Invitrogen by Thermo Fisher
Scientific, CA, USA)Z 34 g3k 3 CLSM(FV 300,
OLYMPUS)Co.2 Al#H ol H-2t viabled g 23}

\:\

EAEAL PASW Statistics 20 (SPSS, USA)S- ©]
g3te] AUl one-way ANOVA, A 3HA|17E FdA
7], A B2 282 Tukey HSD, F¥olH ]
%2 Duncan ThaH]al £418 A A3 tH(p<0.05).

. & =t

1. Q3tA|Zt (Net setting time)

ABAE 234-311% 0 2 LCOSA ol A 311%
olglem 7] WhESE AsAI] wHEY
o] SO0l W2 x|7-g A HE ZIA 7 W9

o},
o 23+ AHFig. 21.

4

Net setting time(min.)

LCo LCO0.5 LC1.0 LC2.0
Chitosan incorporation (wt%)

Fig. 2. Mean values of net setting time



Xl 19 Vol. 19 No. 2

HI]

280 stREHIXSIE=

A71E 056 mn-1.04 pm B S YElon A
EAZIEA 20 wt%e H7FeE LC2.0A T 1.04 im
2 fFostAl Frtsilen the AgiddAs A
O & Fofgk Apole HolA] ekdrh(p<0.05)[Fig. 3.

3. BHO|X|(Surface energy)EH

EHAUAE SA3] Al HE52
B FFgolA 77.23°-73.07°8 9 =4
zao] 7P w& s AYon vE Adae %9]’“
S YA ZUTHp<0.05). AHdispersive) A
Ethyleneglycol-& 67.76°-73.79°®H ol 4] &4 %} o
gzl A 71 e T3TE M e e BYlo
W LC204 @7l A 7 Ze AEZLS Bol f9A4
AE 2ols I Hp<0.05).

FR VA= FRFIA 6384 m)/m’73.07 mJ/m’
Welol 2k B9 o™ Ethyleneglycold 833 m])/m’-
1150 mJ/m’ W $1o1A €Ak QA el UA &
gxzolA 7P e 8393 mi/m’ g Bglen
LCOSA w3} LC204d M4l 2+t 7218 m]/m ’ 3}
7406 mJ/nt frolA A B FW oA FS Btk
(p<0.05)[Fig. 4.

of| &

el

o

Z+2 =4 (polar)
A |
A

4, FUMIZEE MSl(oral bacteria adhesion)

71& AFE ARME AF ARAIEHLCO)S #
TVete] 7 At A8 A= [Table 113} [Fig. 5101
Yehlideh S mutans(SM)TF = LCO (-0.01-0.64
nm), LO05 (-0.01-040 nm), LCLO (-0.01-0.26 nm),
LC20 (-001-031 nm)@ izl vl§) LCE H7het
AZTA A A foleh atelE BATh(p<0.05)[Fig.
5(A). E coli(EC)T#F2] A3 Axh= L0 (0.00-0.73
nm), LC05 (-0.01-0.74 nm), LCLO (-0.01-0.34 nm),
LC2.0 (0.00-0.37 nm) =tz 8] LCE 1.0 wt%
o} 20 wt% H7hek AddrelA F3lg A4 fole
2ol 2 HATHp<0.06)[Fig. 5(B)].

CLSMC.g w23 A3 F #F 2% t27(LC0)

AA 2 o] 7P weter LC H7ksk AEe

A AR Aol Aaeiles BESHIHFig. 6

(A)-(H)].

Fig.

Surface roughness ()

3.

e
o

LCo LCO0.5 LC1.0 LC2.0

Incorporation (wt%)

Mean values of surface roughness(Ra)

Pohr(up)

100 Dlspersne(down)

Surface energy (m.J/m’)

Fig.

®
3

o

s
=S

N
8

LCO0.5 LC1.0 LC2.0

Incorporation (wt%)

4. Mean values of surface energy

Table 1. Comparison of mean values and standard

deviations of oral bacteria adherence

Time Concentration of LCWi%)

B¢ ) [ Loo LC05 LC1.0 LC20
1| =0.01(0.0)° | —0.01(0.0)° | =0.01(0.0)* | —0.01(0.0)
3 | 0.00(0.00)?| 0.00(0.00)* | 0.00(0.00)? | 0.01(0.00)?
4 | 0.08(0.00)°| 0.01(0.01)° | 0.01(0.00)° | 0.02(0.00)°

M 5 | 0.20(0.00)" | 0.04(0.03)° | 0.03(0.03)° | 0.04(0.03)°
6 | 0.42(0.00)° | 0.18(0.01)° | 0.12(0.04)° | 0.14(0.02)°
7 | 0.64(0.00)" | 0.40(0.01)" | 0.26(0.04)° | 0.31(0.01)°
1 ]0.00(0.00)% | =0.01(0.0)* | —0.01(0.0)* | 0.00(0.00)"
2 | 0.07(0.00)* | 0.06(0.00)" | 0.01(0.00)" | 0.03(0.01)°
2.5 | 0.34(0.02) | 0.35(0.01)° | 0.03(0.01)° | 0.03(0.00)°

EC | 3 ]0.56(0.02)°| 0.61(0.02)° | 0.09(0.01)° | 0.06(0.00)°
35 | 0.62(0.02) | 0.63(0.02)° | 0.13(0.04)° | 0.18(0.00)"
4 10.73(0.020 | 0.74(0.01)* | 0.21(0.03)° | 0.25(0.01)°
45 | 0.71(0.02)° | 0.70(0.01)° | 0.34(0.02)° | 0.37(0.01)°
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