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The effect of Silver Diamine Fluoride in preventing dental caries

Department of Pediatric Dentistry, Seoul National University Dental Hospital
Ji-Soo Song

Silver diamine fluoride (SDF) is an alkaline topical solution and it derives from the conjunction of silver nitrate and fluoride. It
reduces the growth of cariogenic bacteria, inhibits degradation of dentinal collagen, impedes demineralization and enhances
remineralization. It is inexpensive due to the low cost of materials and its application to dental surface is very simple and requires
relatively short chair time. Previous studies have shown that the dental caries prevention effect of SDF is superior or similar to
topical fluoride application. The main disadvantage of SDF is its esthetic result, and it permanently blacken carious enamel and
dentin. The use of SDF has not yet been approved in Korea, but it may be helpful to prevent and treat dental caries in patients with

special health care needs and uncooperative young patients.
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Fig. 1-1. Advantage Arrest, the commercial product of 38% SDF
in the United States
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Fig. 1-2. Saforide, the commercial product of 38% SDF in Japan
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1t (Antimicrobial activity)
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Fig. 2-2. Intra-oral frontal view after SDF treatment™

428 | chstx| ol ARREIX| M5 HM8S 2018




|
Silver Diamine Fluoride2| X|0}2A] ofet St

|
o

JJ T ok o W R K
= = VOM,ZF
%ﬂ SO L N A ﬁ _ﬂﬂw B R OC - B ol
o — 0 o oy - = o N of
Ele%aa“ﬂa@ .aﬂmn_uw_{mﬂﬁﬁeeiﬁrma} T ONM
o_auupwvdlﬂmﬂm‘ﬁ .1que_e:_tmﬂmﬂﬂm1£ = eyl QR
@mow_gm%l_zaqva_@#iH;%uz N
3&7ﬂemﬁ4%wwﬁ%wo_aﬂﬁ %ﬁ@ﬂﬁ% il R R
mao,.mVoE%i o & 3 w Sy %J_HLEMM,_‘W
lxemmequio_em#uaugoeedq TN T o) R ol wr T
wlﬂMWxn%erm_.oﬁoau_/mmﬂLlwmﬁ ,ﬂ,mam_cmmanor EEM%imﬁmﬂ
Ezonu.@uM%z;mn% Cigye N R N L e
n_uﬁ_._MﬁH._o#D B gk oMﬂwH mlﬂlﬂ%q,_.a_ﬁf_z_u e — .
MLEOTﬂﬂ.ﬂSm_ﬂiﬂcA ﬂﬁmﬁr%m_mﬂxﬁlo_e Aﬂ_wﬂromﬂ&wwwﬂl
%mm,%ﬂﬂmwoM%g,wwﬁ@ﬁmywwmgﬁ i NI
- .g%uﬁwmmieavs_d%}iﬂ@A T EOE A -
SR N~ A ]iﬂpﬂmoﬂﬁw_.lﬁ MLole%maﬂol]
5%%Hw@ﬂﬂ_i%wﬁﬁ_x%ﬂﬂﬁ.xﬁdr.w mrﬂawrﬁo_nﬂmm%
H:ﬂ o o . —~ ) ST ~ X, © _
Mgayi%%ﬂ%%égﬁﬁwmmﬂﬁﬁ fgsitics
_— . o —_— o o ! o ! — N —=—
woxﬁﬂ@ﬁAﬂLﬂoaamMﬂo}L%%om‘fyrﬁ W ervenEeS
T oor ®oar ot g Nk X SRl Y n T T o X
of 1o = A < ok o W%ﬂoﬁﬂgﬂnﬁ ST oy B X
A <k il Wom T W% e s P
ST o T W R M ok S oo g B R o N CCia
4 & o T ol b ge = wmmm,o_emlﬁmew%
WoT o = _ owm_]xLan7
HEEk FTITEICE e
oA = ol ,_o_oﬂw,ﬁ_vmm wiﬂ © X ol
ﬂ%ﬂ.h‘o’%%ﬂﬁ I - - % )
il il N 3 B T REE To
AR I 5 = 0 T LT B Jo
croiTeizas 5 L ¥ %4g .
B g R TE TR Lfam TEF
hay DEL TR o 2 s e e R T
< N e 8 o o R | o% &
_Mﬂmﬂl_tﬂwx_r@_vvlmwwm ™ %° %PMOTLZ I o
xLéFﬂlHEﬂLou cjo oo TR IR o
o&o_wﬂmm H =R Rr o wide TR ER oK
of Xl L|OJ|7 —_— o nN o
ﬂam.ﬁdu.m_l_gem_mmaqwmﬁ = < oﬂrmﬂ&.onWme_mﬂ W
EERL X x @ m oo X oy z A o oFm A = No of
zo ) N o <0 X -2 kF T m <k B gy o T )
WO W g oW s o TR BT R
o e oL o L S o WO I o mo%ouﬁﬂmo ) =
MWMMTJ_ME%M%Q A mwwwﬂ_oﬂmﬁ%m&mﬁm i
of ™z o 3 s or R op NI o 3 ol
%m@@ﬂ%ﬁ%%% L ¥ TEgier Ao I " B
G+ = mﬁ}»éobﬁo A o dqZ ﬂﬂlEIT 20
H_l =< 0 o l; wn O_n__ —_— O To o
N " G B T S %:@%%WATXOWMWO Mo
- o0 ._qux:lxﬂ,_ﬂl‘_ﬂ_ MM
oo o\ ok

WM B X o
X_l o O_E ﬂ ﬂ_rﬂ OM __O
N

2018 | 429

S

3| Ms6 8

=]

=7}

X| Zho| A

3

<]
!

of



Korean Dental Association

iz g3t 21

IR

. Lee J, Hwang H, Han S. A study on DMFT index
between persons with and without disabilities.
Asia-pacific Journal of Multimedia services
convergent with Art, humanities, and sociology.
2016;6(5) :53-67.

. Mei ML, Chu CH, Lo EC, Samaranayake LP.
Fluoride and silver concentrations of silver
diammine fluoride solutions for dental use. Int J
Paediatr Dent. 2013;23(4):279-85.

. Rosenblatt A, Stamford TC, Niederman R. Silver
diamine fluoride: a caries “silver-fluoride bullet”. J
Den Res. 2009;88(2):116-25.

. Mei ML, Lo EC, Chu CH. Clinical use of silver
diamine fluoride in dental treatment. Compend
Contin Educ Dent. 2016;37(2):93-8.

. Chu CH, Lo EC. Promoting caries arrest in children
with silver diamine fluoride: a review. Oral Health
Rrev Dent. 2008;6(4):315-21.

. Zhao IS, Gao SS, Hiraishi N, Burrow MF,
Duangthip D, Mei ML, et al. Mechanisms of silver
diamine fluoride on arresting caries: a literature
review. Int Dent J. 2018;68(2):67-76.

. Knight GM, Mcintyre JM, Craig GG, Mulyani, Zilm
PS, Gully NJ. An in vitro model to measure the
effect of a silver fluoride and potassium iodide
treatment on the permeability of demineralized
dentine to Streptococcus mutans. Aust Dent J.
2005;50(4) : 242-5.

. Chu CH, Mei L, Seneviratne CJ, Lo EC. Effects of
silver diamine fluoride on dentine carious lesions
induced by Streptococcus mutans and Actinomyces
naeslundii biofilms. Int J Paediatr Dent.
2012;22(1):2-10.

. Mei ML, Chu CH, Low KH, Che CM, Lo EC. Caries

12.

20.

. Slawson RM,

Russell AD, Hugo WB. Antimicrobial activity and
action of silver. Prog Med Chem. 1994;31:351-70.

Lee H, Trevors JT. Bacterial
interactions with silver. Biol Met. 1990;3(3-4):151-
4.

. Chen W, Liu Y, Courthney HS, Bettenga M,

Agrawal CM, Bumgardner JD, et al. In vitro anti-
bacterial and biological properties of magnetron
co-sputtered silver-containing hydroxyapatite
coating. Biomaterials. 2006;27(32):5512-7.

. Savas S, Kucukyilmaz E, Celik EU, Ates M. Effects

of different antibacterial agents on enamel in a
biofilm caries model. J Oral Sci. 2015;57(4):367-
T2.

. Koo H. Strategies to enhance the biological

effects of fluoride on dental biofims. Adv Dent
Res. 2008;20(1):17-21.

. Mei ML, Nudelman F, Marzec B, Walker JM, Lo

ECM, Walls AW, et al. Formation of
Fluorohydroxyapatite with Silver Diamine Fluoride.
J Dent Res. 2017;96(10):1122-8.

. Ogard B, Seppa L, Rolla G. Professional topical

fluoride applications-clinical
mechanism of action. Adv
1994;8(2) : 190-201.

efficacy and
Dent Res.

. Tjaderhane L, Nascimento FD, Breschi L, Mazzoni

A, Tersariol IL, Geraldeli S, et al. Strategies to
prevent hydrolytic degradation of the hybrid layer-
A review. Dent Mater. 2013;29(10):999-1011.

Mei ML, Li QL, Chu CH, Yiu CK, Lo EC. The
inhibitory effects of silver diamine fluoride at
different concentrations on matrix
metalloproteinases. Dent Mater. 2012;28(8):903-8.

; i e . 21. Mei ML, Ito L, Cao Y, Li QL, Chu CH, Lo EC. The
sl et oF sler deimle Werits e inhibitory effects of silver diamine fluorides on
sl el icBlel) il s RIS Felteh cysteine cathepsins. J Dent. 2014;42(3):329-35.
acidophilus dual-species cariogenic biofilm. Med . }

Oral Patol Oral Cir Bucal. 2013;18(6):824-31. gz Wi il it L, e V), Lo G, L Ol Gl T A
i i ex vivo study of arrested primary teeth caries
10. Mei IVII_., Li Q_L' Chu' CH, L(? EC, ;amaranaygke with silver diamine fluoride therapy. J Dent.
LP. Antibacterial effects of silver diamine fluoride 2014;42(4) :395-402.
on multi-species cariogenic biofilm on caries. Ann . )
Clin Microbiol Antimicrob. 2013;12:4. g ksl il Lo L €ze v, LAl Lo e, G G

. Marx DE, Barillo DJ. Silver in medicine: the basic
science. Burns. 2014;40 Suppl 1:S9-s18.

X 2| ARSI A| Hs6 HM|8S 2018

Inhibitory effect of silver diamine fluoride on
dentine demineralisation and collagen degradation.
J Dent. 2013;41(9):809-17.



24,

25.

26.

27.

28.

29.

30.

o =3

Oliveira BH, Cunha-Cruz J, Rajendra A, Niederman
R. Controlling caries in exposed root surfaces with
silver diamine fluoride: A systematic review with
meta-analysis. J Am Dent Assoc. 2018.

Lo EC, Chu CH, Lin HC. A community-based
caries control program for pre-school children
using topical fluorides: 18-month results. J Dent
Res. 2001;80(12):2071-4.

Fung MHT, Duangthip D, Wong MCM, Lo ECM,
Chu CH. Arresting Dentine Caries with Different
Concentration and Periodicity of Silver Diamine
Fluoride. JDR Clin Trans Res. 2016;1(2):143-52.

Gao S, | Z, N H, Duangthip D, ML M, ECM L, et
al. Clinical Trials of Silver Diamine Fluoride in
Arresting Caries among Children: A Systematic
Review. JDR Clin Transl Res. 2016;1(3):201-10.

American Academy of Pediatric Dentistry. Use of
silver diamine fluoride for dental caries
management in children and adolescents,
including those with special health care needs.
Ped Dent. 2017;39(6):146-55.

Llodra JC, Rodriguez A, Ferrer B, Menardia V,
Ramos T, Morato M. Efficacy of silver diamine
fluoride for caries reduction in primary teeth and
first permanent molars of schoolchildren: 36-
month clinical trial. J Dent Res. 2005;84(8):721-4.

Quock RL, Barros JA, Yang SW, Patel SA. Effect
of silver diamine fluoride on microtensile bond

=
—_

31.

32.

33.

34.

35.

36.

¢ B

strength to dentin. Oper Dent. 2012;37(6):610-6.

Knight GM, Mcintyre JM, Mulyani. The effect of
silver fluoride and potassium iodide on the bond
strength of auto cure glass ionomer cement to
dentine. Aust Dent J. 2006;51(1):42-5.

Soeno K, Taira Y, Matsumura H, Atsuta M. Effect
of desensitizers on bond strength of adhesive
luting agents to dentin. J Oral Rehabil.
2001;28(12) :1122-8.

Chu CH, Lee AH, Zheng L, Mei ML, Chan GC.
Arresting rampant dental caries with silver
diamine fluoride in a young teenager suffering
from chronic oral graft versus host disease post-
bone marrow transplantation: a case report. BMC
research notes. 2014;7(1):2-34.

Horst JA, Ellenikiotis H, Milgrom PL. UCSF protocol
for caries arrest using silver diamine fluoride:
Rationale, indications and consent. J Calif Dent
Assoc. 2016;44(1):16-28.

Chu CH, Lo EC, Lin HC. Effectiveness of silver
diamine fluoride and sodium fluoride varnish in
arresting dentin caries in Chinese pre-school
children. J Dent Res. 2002;81(11):767-70.

Zhi QH, Lo EC, Lin HC. Randomized clinical trial
on effectiveness of silver diamine fluoride and
glass ionomer in arresting dentine caries in
preschool children. J Dent. 2012;40(11):962-7.

CHEHR| BHolALEISIX| Ks6 H|8Z 2018 | 431

ItE Rl vSioly [GePUONL BuWeI] JoNIS m





