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A Qlth. SDFe] EwjA=Zayet SDF

Bl AEuhs o]gste] SDFO Fu|Ad=adE F7kskal SDE7E

A2 Eed A A= dFl el Brkskaak Al E A

Mol AAE AL o] 83Fo] 8—well glass chamber2} 12—well

fio

FARSE BReiurs @Al Aol
xeE EgErN Y Ago] EFE  brain heart infusion BlYFHES
&gtste] wiA|E WE & Streptococcus mutans ATCC 25175%
A7vstel B wmAEo]l xIE WA E AFsH olE B
FY¥ 8—well glass chamber® 12—well polystyrene plate®]
AFetar wjekstel AL B AEws FAs. SDE7L
TALAAY AETel wX= FFS Hristzl s B dEuol
HAE 12—well polystyrene plated] SDFE AHgs X
AFAFAE (CFU)E SH33t. =3 8—well glass chamber?]
g4e v AEHel SDFE A3 § live/dead staining kits
o] g3sfo] st FxAHC|AFAIAN A o2 AT A ofelA 9
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A 2] &

'|'|'



3. A3

Bl A Edto] SDFE sk 49, AA| vlAEY S mutans’t AZE

Aol wel FoskA ZFAEAT(p < 0.001). FZA o) AFAE 1A

o= #F A A Wl 2 AE7E AR A atel wel FA S7EE A

2o} AlAo] SDFE =3x8 & 2949 A

5
T AEE] FAo] Aelx= AoE YElYtH(p = 0.029). HEA

1o
|
ot
H
i

o
o=
il

T
a

AR} ol AL o &7 AT mFelA wjH e

g T2l AAlHAT (p = 0.029). HFAI Aot Ao SDFE A

N

g8 A AR v 2R FARAT IR p = 0.028, Fobd
p=0002). ¥ ARAHE SDF ExA0] 11 72717k §2la
#2595k (p = 0.002).
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SDFE= 1960 do] UEoA Aoz XJolg-22 AHARZS & AlE
7] A AR 28], 2147 olFde T, &, BEbd T oY
ek A XJolg-2 o] A E & AFEE oW, vIrelA= 20149

AzZtie] AXE 9e 38% SDFQ dvjrb s7bEivh(21]. 504

Aokg-2ls oAld = glgol FAHAT[22]. SDFZ A op-24&
A8etdSs w Hokg2ol AAE nES 35 - 98%F HIE o,
dFATECl W dEREY dd T 81%9 4] 1| Zle=

27 A7 A And v A, A Al A o
SDFE =33 43, Az A7 A7 o] fAlelA= oF
80%7F o= lar, ALh7-=| oAM= oF 656%2] vl &E o= ArH[29].
olgA £ AA o] Holwd AIE Hol SDF: ¢4 Wi fd
Agx WY F std=E AZH7IE S fobrl AFH #Hshe]
International Association of Paediatric Dentistryel4 20191l

WEsk  AFeA= ol 24 ¥ E H7b(caries  risk

assessment) o] Wl oW W XNg8A S =Y AL FuEAL}. o
Ao S AT} = Fxlo] A9 9ol P 92 HAS
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HolA HFAY E4TFS FAsAY. 43 43 SDFE =X
I UHA F agrRt B4 dEo] A ST gEe] B4

AAE B IJFods AR A7 10789 WA

SDF7} A2 2920 A4S dS af8oz gaAd & AsS
gHelskolth, =3k Chu 5[32]12 38%2] SDFE ddel & W Z=¥ahs
Aol 5%° E=IVEFE HUAE VHE vt E¥ske ARG
A LE AT AN 37 O Holvrkar skl
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naeslundi)©] P A=wor AFE YT v vk FATA
SDFe] @mAEayte] thal A3 =iolA e o83t A4+
A A k=T

SDE7} Alote] &7 Bl nx= ol thellr= A3 A=A
nARE, XA AR, FEe WE HoH 23 & o] &she
BT olYs dAvs T HEAEY waFEel dis Erist
Abdil—nafaa & [45]% Mohammadi % [46]9 <dAFodA= FHAE
Abgsto]l A5 RES vf Qlont, Aol mAA e dis| Hrhs
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o] @TE AgYsmAdseid dsdTadyeldse Jos

A FAEATHS — D20180016).

1 A7 As 9 o

gepalel Edstel wAE 3079 fTAE Aol Abgslnt
BAE HHXE 0.1%2  thymol &9  HASGITE ICDAS
(International Caries Detection and Assessment System) 7]
whel 2178k X)W (ICDAS code 0)& ¢l A3 TH48].

38%2 SDF+ Al$#52l Advantage arrest (Elevate oral care, West

Palm Beach, FL, USA) & A}&-3}9t}.

2. g B= &3 FU}

2.1. Silver diamine fluoride®l ™38t S. mutans®] W% H7}
FulAE a9 Hrtel kA A SDFel digt vE A4S 9lEl
A A #HA#5% (Minimal Inhibitory Concentration ; MIC) W&
AHE-3EQl T 96 —well plate®] 2 A 9L 3HA 2] ¥l wellel| trypticase
soy AAWAE 180 L H7Fst 3 oJ7]o] 10w] 343 SDFE
3HA 22 AWHA A (column)o] 180 xLE ¥, o] 24 AHEE

1A A7bA] 28 A% 34R& o] gstol SDFE 34 skqltt. 3WA



29 1294 <93 2¥WA = UYERTOoRE SDFE H7bshA &kttt
o] wjXoll S mutans ATCC 251759 AMoTHEFHA(1 X 108
bacteria/mL)S 20 uxl. A HESIa, plateE 37T @714 34 (H,

5%, COs 10%, Ns 85%)°lA 16A17F S<F wjekstgdr). o=

iz
o
dJ

FEAE ol&ste] 660 nm M FF s S Al 4R

l

2

5 ZAFSFTH49, 50].

2.2. Silver diamine fluoride?] &&= a3 H7}
AETo] HAS Q3 AA % plateE AF3E7] g, 10 A3

SOIAZHEH 2 vHASA B 10 mL A& &£3Fsto] 4TefAl 7,000
X g 10%-7¢ Y =g Rkl 50 mLE
Q1AL M (phosphate buffered saline, pH 7.2) & o] &3slo] & w|&

3| M3st & o] 8—well glass chamber®}, 12—well polystyrene
plate©] 400 pL, 1 mL 2 Z}Z} B399tk 8—well glass chamber2}
12—well polystyrene plates 37CeA AxAIZl $F A9 A
Aat7)ell A Aarsklth o] #AS 53] wWHEsto] 53wy {ARE,

el alo] A E plate?} chamberE &9t (Fig.1) [51-53].



Human saliva
- Unstimulated saliva
- 10 healthy donors

[ Centrifuged ]

[ Supernatant ]

[ Dilution ]

[ 12-well polystyrene plate ] [ 8-well glass chamber ]

Dry, Sterilize
- 37°C, UV sterilized

["Saliva coated” plate/ chamber ]

Fig. 1. Experimental methods for preparation of “saliva coated”

chamber.

plate and

el el AEEe FA4a) 98l 1199 A%E FolAm i

Bels 10 mL ¥ FA% F EFAAL. £T BAS 20

33t brain heart infusion (BHI) BjSfol F2ky} Ao & o]

4CelA 7,000 x g= 1083t dAFgstel FAAE 9



SALhAdel AEWS A Y8 S mutans ATCC 25175%

AT, o2 1027

[ foi
ot
<

Edor FHHE 12-well

e

polystyrene plate°] 1 mL, B8 o2 FEHFE S8—well glass chamber®]

400 pL A HF3sFA . ©] plate®t glass chamber® 37CY 7|4

@7elM 72430 Bk wjrstRov, W 2% A4YEe FHF BHI
el e A= mNFUE olYA sl A5 YR Fyw

12—well  polystyrene plate®} 8&—well glass chamber=
AAbekFg e ow At AH T FHAAL A AAGAT[51-
53].

SDE7} 219739 g9 =9l wA+= B =adE BF7ieH]
$13l SDFE S/TE ol&3sto] 1,0008=2 gAst & gEZuto] FAdH
12—well polystyrene plateo] 200 xLA AL}t o]& U] F£O=
o], SDF #4 #%(SDF - immediate), 10% $(SDF - 10%),
30% $(SDF - 30x)¢] #&¥ SDFE AlAsti, AibeFE&AoR
plateE® A3t dixTels SDFE  A&3kA] &gkt o]+
&S plateollA wold & 43 gpglom, o]gdA FAHE nAAE

=]
=
e

(¢

NS xpgo] gl BHI wjge o]&3te] 10 - 10°W=
AL A ste], AEEA TS (colony forming unit ; CFU) S =431t}
CFU =7%4A] mitis salivarius bacitracin (MSB) A& 8]#]2} BHI

DA A E AFEEg om, MSB 1A|wIA= S mutans®] CFU, BHI

2

Ae) CFUE SA438t7] flsto] ARG ATH[51, 53].

3
of WYL 7 TP 8IM wEsel Aysglor], 74 Fe| s

10
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SDF7} 24949 A="e vwAeE FvAEaHe] SAS
Tz o)A FAFa v A (Confocal Laser Scanning Microscope
CLSM)°® H7kst7] fl&l SDFE S/HFE ol&3tel 1,000 =

T AEUo] HAHE 8—well glass chambero] 200 pLA
Agatalrt olE Ul wo& Uro], SDF 44 2% (SDF — immediate),
10 $¥(SDF - 10%), 30% <% (SDF - 30%)¢] #A&% SDF&
AL, JAirFENO R plateE AFHSATE dxTells SDFE
AgskA ekortt. o]F AEUS live/dead staining kit (LIVE/DEAD
BacLight™ Bacterial viability kit, Invitrogen, Eugene, OR, USA) &
0] 83}o] propidium iodide (PD) ¥ SYTO 9% % AT A &
chamber= Ao Aoz 1Az Fok BHAEIY. o] F,
T xAadg ol AFAF v A (LSM 700, Carl—Zeiss, Oberkochen,
Germany)=  °ol&3dto]  Z4zte] Ao oig AET olmAE

At} (Fig.2) [42].
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||
Brain heart

infusion (BHI
(2% sucrose)

——

Pooled saliva

Human saliva

- Unstimulated saliva
- 11 healthy donors

]

[ Centrifuged ]

Supernatant [ S. mutans ]

["Saliva coated” plate/ chamber ]

- Anaerobic chamber, 37°C, 72 hr

| bati
[ ncubation ] - Media were changed daily

“biofilm-formed” “biofilm-formed”
12-well polystyrene plate 8-well glass chamber

[ Wash ]

[ Diluted SDF application ]

[SDF removal, Wash (immediate, 10s, 305)]

[ Biofilm detachment] [ Staining ]

[ Determinecru | | CLSM )

Fig. 2. Experimental methods for development of salivary biofilm and

evaluation of antimicrobial effect.

12



2.3. Aote] gk Fm A= v F7t

SDFE Hotell AE&F¥= wWel Iv|AE axs Hristr] S8 134
Al Aok AlEE AFERth MRAE AEE AEHY] tololrs
tj~ = (Edenta, Au, Switzerland) & ©o]&3slo] 54 3slo +XE& 3.0

mm X 3.0 mm =IV2 AL F, AF3FHY dAhe Al

rl

Ak gAor Aots E3AZlY. AMEE AHSFTEAS 5 L 9
ST, 2.2 g9 CaCly2H20, 2 g€ KHoPO4, 10 mLe] MHDP €91 (100
mL 555 % 5.2 mg methylene diphosphoric acidE ©]g&3slo] A2,
14.3 mL CH3COOH#} pH 4.9% #A73sl7] 91st 10 N KOH <& *E3Fshw,
T2A13F F]F A8kt [54].

o] AS, Z2 WHo® x5 3.0 mm X 3.0 mm IA7|E

)

A= a1, DEJF F8s W&o DEJOIA 0.5 mm sHE7kA] 7 8o
& Astdth 1,000 grit MEFO)HE o] gate] Awp a4 om,
smear layerE AAs7] &l 1% FAow 527 AH@sha,

%
SR AHSRAGU3]. olF, WFW AR} g o=

F, 38%9 SDF 1 pLE #&stal vlojazne|4=
To] Z=R4g o= AHEATH21]. U WS AE 479,

Aol AW ANE dEEow so] SDFE H4akA s,

13 LA
,-?—-! % 1__]| -



oy Z2 wAo=w 3t B} (pooled saliva) ¥ 2% A EFFsh
BHI dAwix] TS A1 dAEZ o] AFdnts F33 & S

mutanss F7Fste] ERl wlAEo] x3tE wixE  AZsEglth o]
x| 2} HEz = Aoz A|HS 12—well polystyrene plateo] Y2

T, @71 SACNA 37TTelA T2A1F w<F wiestiom, wmid 2%

e Belstel CFUZ S33t9th (BB CFU). WA 9] CFU 3

% CFU). CFU =4 Al S mutans® =74 ¢4

e
o
_0|L
2
£
G
ot

MSB mAMAE Abgatgod, AA WAES 3% 98 BHI
DANAE AIAAT o F WFAA Gobd Z4zte AWE, hETY

A gat Bk 71589

2ote] Eel& SAol mA= IdF F7t
3.1. Ao} A3 F£H]
A &2 tholol = t]~F (Edenta, Au, Switzerland) & ©]&3fo] F4
3ol £-X= 3.0 mm X 3.0 mm A7]2 Zet HFd AJHS A2
Jold Al FAE 3.0 mm X 3.0 mm AV|E A2 HIAS
A A, ATt Aot Al A ZAlelli= DEJSF B3s Waow
HFdSs A7 e, DEJIA 0.5 mm 3H87-A A7 ke et

AlEe AlZsE A

14 o
A2l



Mg AR 1670, Aobd Al| 16716] el theol #de e

S~

|HES polyvinyl chloride (PVC) ring (A& 25 mm, W7 15 mm,

=0l 8 mm)el SAA F, HES A T oUW =ITHES

A7Vesrs ol3d e A (Vertex Self — Curing, Vertex — Dental B.V.,

Soesterberg, Netherlands) &2 w &3t [55]. @R & %, 1,000
grit sandpapers ©|-83to] Antetl om, smear layers A78t7] <213l

1% FAxtAA 523t Agsta, TFs= AHsIT[43]. o]F ]

Enamel block

Ve o Dentin block Self curing
\ ) resin
. . Cutting 1 (
PVC ring

1. Trimming
2. Polishing
3. 1% citric acid (5min)

[ Demineralization ]

Enamel & Dentin specimens

Fig. 3. Preparation of specimens for evaluating the effect of SDF on

physical properties of enamel and dentin.
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3.2. U] A7 % (Microhardness) ¢ thst <& 7}

n) A7 52 =42 Micro Vickers hardness testing machine (HVM—2,
Shimadzu, Kyoto, Japan) = ©]€3}9] Vickers microhardness A3 <
Zaystinh. Mg 9 Aebd AlEE 747 0.1 Kef (9.8 X 107/ N) o=
20% FRF v ®eFe tolopEt SAE ARgste] dtea bt

A&la, Vickers hardness

=)
o,
o
>
=
ofo
ol
o
£
@
rot
o
r %
(i
we
e

3.3. ¥ A& 7] (Surface roughness) ol tjst 3k H7}
2sle HEd AJH 2709 Adotd Ald 2= AT o R st SDFE

XL 3R Fol FRFE AR U4 WFA AR 279

xH AA7 dist g3FS Hristr] fdl Contactless 3D surface
profiler (NV—2400, Nanosystem, Daejun, Korea) & ©¢]&3slo] &4
g Aobd  AlHEe] et xWHEAS ASste] A HAF

AZE7 Ragh) = S8k

16 b =Y =
ok



4. FA EA

EA B4 IBM SPSS 25.0 (SPSS Inc, Chicago, IL, USA)<S
o] g&attt. SDFE] BtefAEmo] gt IdvA=assE BFrietr] 6l
Kruskal—Wallis testE A8t om, ALEAHAH O % Mann—Whitney
test® AlFstlet. Aote] didt FwB=ad, FH AFT] dig
od8ks H7EsH7] 9lal Mann—Whitney testE ARg3lo] A3t
n] A7 o thgk SDFe AdS H7Fst7] 98] Wilcoxon signed rank

testE AWt BAH 9 £FS 0.05% At

1. 94+ 23

1. @& ax 37t

1.1. Silver diamine fluoride®l ™3t S mutanse 7= H7}
SDFY mAE Aslays F7ishr] f8 355 5493 A9+ Fig.

4ol vreb sl

17



—— Control
259 > SDF

8}

ko

2.0 +

1.5+

1.0 4

Bacterial growth (O.D 660nm)

_
=

T o

05 4W+;,,t_t—:
o
4 E-—J
==
-

e + =
00 I I 1 I I | I T I 1 1

0 20480 10240 5120 2560 1280 640 320 160 80 40 20

Dilution ratio of SDF

Fig. 4. The inhibition of bacterial growth by SDF. (triangle (A) : control,
circle () : SDF—treatment).

SDFE &5 x3ela 9ojr] & sxoas EE L7 ol 0D
control Xt} =7 =4t} SDFE 20,480H] oo = 3o =

Arel®E mA=e AFE Asl=d, o FRAAE vdss

=
02
=
f
32
tlo
=

A8 wfqke]l wHA kSkth 1,000W mwo R 34
SDFE AREE Adfel= SDF A8 A Ee wAdso]l AAHA

Alzbel w2 mAE oA mdE #ddsh] dEddvh wEb 2

2
U

o= AIZF Aye] wE adE AT 5 UYL= 1,0008] =2

Lok

5|41€ SDF& Abg3te], SDF A& AF, 10x ¥, 30% F9 F3g

18
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1.2. Silver diamine fluoride®] ¥AEu g3} H7}

2449 A& SDFE AHs Ay, A 54, 102 ¥, 30x
So AA mAgEo] FAAF R FHAHAUTH(p<0.001, Fig. 5A). E3SH S
mutans® A3+ A wgt JAaF TaEe As FAE8 5 AT (p <
0.001, Fig. 5B). °HA& #A&3 A%, A wAA=Y 51.7%, S
mutans® 72.7%7F AAEPCH 102 AyAlo AA myE2] 99.7%
S. mutans® 95.7%7F AAHJT 30x Fo= A vy EI S

mutans 255 99.9%7} A7 ¥ ATt

A Total bacteria B s mutans
10 o 0=

log,,CFU/mI
log,,CFWmI

*
9 24
a T T T T T

T T T
Control SDF-immediate  SDF-10seconds  SDF-30 seconds Control SDF-immediate ~ SDF-10 seconds  SDF-30 seconds

Fig. 5. Bacterial count in cariogenic biofilm after treatment with silver
diamine fluoride. (A) Colony—forming unit of total bacteria. (B) Colony—
forming unit of S. mutans. Asterisk (*) indicates significant difference
compared with control group (p < 0.05).

Kruskal—Wallis test followed by Mann—Whitney test.
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gHor ©AHo ZxJHMg, H2 Axe Pl BFHoR HAH

F2AS A du. SDFE A8k AlE9S live/dead staining kit#Z
o3
st

Mol prAolATA A Ao BAR A%, dEEe FAL

Fig. 6. Image of cariogenic biofilm using confocal laser scanning
microscope (x400). After treatment with SDF, the number of live bacterial
cells (green) were gradually decreased, and the number of dead bacterial
cells (red) were gradually increased over time. (A)Control. (B) Immediate
after treatment with silver diamine fluoride. (C) 10 seconds after
treatment with silver diamine fluoride. (D) 30 seconds after treatment with

silver diamine fluoride.
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ok 9l o S mutanss hET thy] 8.7 X 107 *ulwl wjokE Qi)
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dotd AJHE o]g3st AFAME SDFE HuEd Ao AlAS HA
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AR SDFE A S W S mutanse AZEEA &%tk (p = 0.029,

Z% 3% CFU T3 SDFE Agdt aFoA dAA v|BE S mutans
5 A4S #ged S Atk (p = 0.029, Fig. 10). A4 vAES
za oH] 1.1 X 107%8iwto] wlek¥|el 3, S mutanss tZT tiy]
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A Total bacteria B s mutans

10 10

10g,,CFUmI
log,,CFU/mI

*

*
24 = 24
0 o

T T T
Control SDF-treatment

T
Control SDF-treatment

Fig. 7. Bacterial count in biofilm on enamel surface after treatment with
silver diamine fluoride. (A) Colony—forming unit of total bacteria. (B)
Colony—forming unit of S mutans. Asterisk (#) indicates significant
difference compared with control group (p < 0.05).

Mann—Whitney test.

A Total bacteria B s mutans
10 4 104
8 s
E ¢ E s
> ]
[T [T
< g
g g 4
. *
2 2 {
[} o o

T T
Gontrol SDF-treatment Control SDF-treatment

Fig. 8. Bacterial count in planktonic bacteria of broth containing enamel
specimen after treatment with silver diamine fluoride. (A) Colony —forming
unit of total bacteria. (B) Colony—forming unit of S. mutans. Asterisk ()
indicates significant difference compared with control group (p < 0.05).

Mann—Whitney test.
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*

=

T
Control

SDF-treatment

B s mutans

104

log,CFU/mI

*

T
Control

T
SDF-treatment

Fig. 9. Bacterial count in biofilm on dentin surface after treatment with

silver diamine fluoride. (A) Colony —forming unit of total bacteria. (B)

Colony—forming unit of S. mutans. Asterisk (¢) indicates significant

difference compared with control group (p < 0.05).

Mann—Whitney test.

A Total bacteria

10 5

l0g,CFU/mI

T
Gontrol

T
SDF-treatment

B s mutans

10

log,,CFU/mI

T
Control

T
SDF-treatment

Fig. 10. Bacterial count in planktonic bacteria of broth containing dentin

specimen after treatment with silver diamine fluoride. (A) Colony —forming

unit of total bacteria. (B) Colony—forming unit of S. mutans. Asterisk ()

indicates significant difference compared with control group (p < 0.05).

Mann—Whitney test.
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2. Aloke] =4 EAC A= F&F FHL

2.1. 7|27 %= (Microhardness) o] th3 g H7}

W2 Aol SDFE A#latr] A9 na% et SDFE AHggh 59
nAAEES 2438 Ay, SDF Ay ¥ vxAE7F 10.8% 27t
= 0.028, Fig. 11A). Jotd AHANM = SDFE AHelst & nALA =7}

42.1% S7FsHe &21E 4 A (p = 0.002, Fig. 11B).

A  Enamel B Dentin
80 - . 50

IS
o
L

w
o
L

o
S
L

Veakers hardness (kgimmz)
w IS
(=} (=}

Veakers hardness (kg/mm?

[=3
L

Before SDF-treatment After SDF-treatment Before SDF-treatment After SDF-treatment

Fig. 11. Changes in microhardness after treatment with SDF. (A) Enamel
specimen (B) Dentin specimen. Asterisk (*) indicates significant difference
compared with control group (p < 0.05).

Wilcoxon signed rank test.

2.2. ¥ 7 A 7] (Surface roughness) o] that g H7}
Hgd  Alde]  SDFE AHEd Af, ®dH ARV FYsHA
a8tk (p = 0.002, Fig. 12A). 8H4 Aopdel A= w7 {28

z}ol &5 Holx| ¢t} (p = 0.937, Fig. 12B).
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A Enamel B Dentin
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L

um}

0z |

Surface roughness {um)

Surface roughness {

=

Before SDF-treatment After SDF-treatment Before SDF-treatment After SDF-treatment

2
=

Fig. 12. Changes in surface roughness after treatment with SDF. (A) Enamel
specimen (B) Dentin specimen. Asterisk (*) indicates significant difference
compared with control group (p < 0.05).

Mann—Whitney test.
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offl ATrollA Aol e AEErel| idt SDFe] Fm|Ad=adE
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mutans7t A Zke]l  Agel  weEh HFak Aaslh ofAlE A8
Afo HAA vABEYN S mutans BT HNE o]ie] mAEo]
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30 3 AA

A
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A dmAdEays gAdd 4 Qoo I 48 A, SDF= 1 -
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Abstract

The effect of silver diamine

fluoride
on salivary biofilm

and physical properties of teeth

(Directed by Prof. Young—Jae Kim)

Meekyung Seo
School of dentistry, Department of pediatric dentistry

The Graduate school, Seoul National University

1. Objectives

Dental caries is one of the most common chronic diseases in children.
Untreated caries lesions can cause pain and odontogenic infection,

and they can affect growth and quality of life of children. Recently, it
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has been recommended to arrest the caries lesion with silver diamine
fluoride (SDF) instead of the conventional restoration in patients who
have poor cooperation or difficulty accessing to dental treatment.
SDF is effective agent for arresting dental caries and inexpensive.
SDF can reduce the growth of microorganisms, restrain degradation
of collagen in dentin, promote remineralization and inhibit
demineralization of teeth. There are several studies about the
antimicrobial effect of SDF and the effect on the physical properties
of teeth, but these studies were conducted using limited species of
microorganisms and researches evaluating the effect on primary
teeth are insufficient. The aim of this study was to evaluate the
antimicrobial effect of SDF by using cariogenic salivary biofilm, and

effect on physical properties of primary teeth.

2. Materials and Methods

Saliva—coated (pellicle—like) structure was formed on 8—well glass
chambers and 12-well polystyrene plates using unstimulated saliva.
After mixing pooled saliva and brain heart infusion broth,
Streptococcus mutans ATCC 25175 was added into the mixture. The
mixture was inoculated into 8-well glass chamber and the 12-well

polystyrene plate. They were cultured to form cariogenic salivary
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biofilm. To evaluate the antibiofilm effects of SDF on cariogenic
biofilm, bacterial viability was evaluated using colony forming unit
(CFU) and confocal laser scanning microscope after treatment with
SDF to cariogenic biofilm. In order to investigate the antimicrobial
effect on the primary teeth, tooth specimens were treated with SDF.
Biofilm was formed upon the tooth specimens using the same medium
within a 12-well polystyrene plate. Thereafter, bacteria in the biofilm
and planktonic bacteria in the medium were measured. To evaluate
the effect of SDF on the physical properties of teeth, microhardness

and surface roughness of tooth specimens were investigated.

3. Results

Total bacteria and S. mutans were significantly decreased
immediately after treatment with SDF (p < 0.001). Confocal laser
scanning microscope also demonstrated the increment of the dead
cells. As a result of culturing cariogenic biofilm upon the enamel and
dentin specimens after treatment with SDF, it was confirmed that the
formation of cariogenic biofilm was disrupted when SDF was treated
(p = 0.029). Proliferation of planktonic bacteria was also restrained
in both group (p = 0.029). Microhardness of enamel specimens and

dentin specimens was elevated after SDF—treatment (p = 0.028 in

62



enamel, p = 0.002 in dentin). Surface roughness of enamel specimens

were decreased by SDF (p = 0.002).

Key word: Cariogenic biofilm, Microhardness, Physical property,
Primary teeth, Salivary biofilm, Silver diamine fluoride, Surface

roughness

Student number: 2016—35968
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