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Abstract

Aim: To evaluate the effect of silver diamine fluoride (SDF) on bond strength of universal adhesive to Sound and De-
mineralized dentin.

Materials and Methods: The 80 samples are divided into two main groups (40 teeth for each) according to the presence
of the intervention (SDF); each main group is subdivided into two subgroups according to the substrate mineralization
then moulded into self-cured acrylic resin with occlusal surface facing upward. The occlusal enamel is removed using
wheel diamond stone under running water. Samples were wet ground against 600,800,1200 grit SC paper to obtain
smooth occlusal surface. Half of the samples were immersed into lab made demineralizing solution to obtain dentin
surface demineralization, then divided into 4 groups (n = 20), Group 1: Sound Dentin without SDF, Group 2:
Demineralized Dentin without SDF, Group 3: Sound Dentin with SDF, Group 4: Demineralized Dentin with SDF.
Microtensile bond strength was measured using Universal testing machine. Means and Standard deviation for each group
were calculated, data were statistically analysed by Two-way ANOVA and Tukey Post Hoc test.

Results: Results revealed that Group 1 and Group 3 have highest micro-tensile bond strength values with no statistically
significant difference between them. Group 1 showed the highest statistically significant mean micro-tensile strength
values than Group 2. Group 2 showed no statistically significant difference in values than Group 3. The least statistically
significant micro-tensile strength value was recorded for Group 4.The different surface treatment used have statistically
significant effect on the micro-tensile bond strength (P<0.001). In addition, it showed that there is a statistically
significant effect of the dentin substrate mineralization, on the micro-tensile bond strength (P<0.001). The interaction
between surface treatment and substrate was also statistically significant (P<0.005).

Conclusion: Contamination of sound dentin surface by SDF does not affect bonding in case of using universal adhesive
in etch and rinse mode. Treatment of caries affected dentin by SDF negatively affect bond strength in case of using
universal adhesive in etch and rinse mode.
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Introduction

Dental caries is a complex bacterial driven,
multifactorial, dynamic disease that results
from the imbalance between the tooth
minerals and the plaque biofilm; that is, when
the pH drop causes mineral loss over time
from dental hard tissues.1 Traditionally, dental
practitioners have been trained to manage
cavitated lesions through a surgical approach
where caries removal has been performed till
reaching hard, dry dentine 2 In recent years,
with an improved understanding of disease
pathology and the need to decrease the risk of
pulp exposure, more conservative approaches
such as partial caries excavation has been
developed, and complete removal of all
carious dentin is no longer considered as the
standard strategy.3 Silver diamine fluoride
[Ag (NH3)2F] (SDF) is a colourless alkaline
solution containing 25% silver, 5% fluoride,
8% amine and 62% water (AgNH2 F) and is
the most concentrated fluoride product
(44,800ppm) commercially available for
caries management.4 and has proven to be
effective in management of dental caries. 5
SDF is a non-invasive, simple, painless and
low-cost approach, moving dentistry toward
more frequent non-surgical management to
arrest dental caries, lower rates of surgical
care, tooth loss, and increase tooth-restoration
cycle.4 Although the SDF solutions are
generally regarded as safe and effective, the
effect of it’s application on the dentin bond
strength to direct restorative materials, is
uncertain and evidence for the influence of
previous application of 38% SDF on the bond
strength value of direct restorative materials to
sound and caries affected dentine is still
needed.

MATERIALS AND METHODS

A total of 40 natural human molars
(calculated wusing G power sample size
determination). Teeth were collected from the
department of Oral and Maxillo-facial
surgery, faculty of dentistry, Ain Shams
University, under the roles of the Ethical
Committee of Faculty of dentistry, Ain Shams
University. The collected teeth were placed in
6% sodium hypochlorite solution for 24 hours
to remove all soft tissues, staining and plaque.
The occlusal enamel is removed using

diamond wheel stone with copious water
irrigation. Each sample will be moulded into
an acrylic block. Using custom made mould (2
cm diameter, 2.5 cm high), separating medium
for inner surface and then, self-cured acrylic
resin (Acrostone, Egypt) was mixed and
poured into the mould till it became flushed
with the upper rim of the mould, with occlusal
surface facing upward and extended 1 ml
above and leave them to set. Teeth were wet
ground using silicon carbide paper grits #600,
#800 and #1200 microns respectively till
occlusal surface became flat with no
irregularities. Using digital ultrasonic cleaner
(CODYSON Ultrasonic cleaner CD-4860,
Shenzhen Codyson co, Ltd. ,China) (5
minutes/400c ) remove any debris 6. Half of
the specimens (n=40) will be separately
submitted to immersion in acidic buffer
solution of pH. 4.4 (2.2 mM CacCl, 2.2 mM
NaH2PO4 , 0.05 mM Acetic Acid), each in a
separate container at room temperature.

Half of the specimen (n=40, 20 is totally sound
and 20 is demineralized) will be properly air
drying using triple way syringe. Silver
diamine fluoride will be applied to dentin
dried surface (one coat only) active
application (10 sec) using micro-brush, leave
it for 1 minute to insure its penetration. Then
gentle air dryness (5 sec) followed by rinsing
(15 sec) then gentle air dryness (5 sec) and
leave 10 minutes before adhesive application.
For all samples, 32% phosphoric acid etching
application for 15 seconds without agitation
and rinsed with water for 30 seconds. The
excess water was blot dried using tissue paper
to maintain a moist dentine surface. The
surface was properly air drying, then 10 sec
active application of single coat of single bond
universal adhesive followed by 5 sec gentle air
drying to remove excess adhesive and solvent,
giving uniform thickness for adhesive layer.
Then light curing for adhesive for 20 second
using (3M Elipar LED curing light device
intensity 1200 mW/cm2). Filtek z250 XT
composite disc (3M- ESPE ,USA) is prepared
with 4 mm thickness then light curing for 20
second. Teeth fixed in acrylic resin blocks
were then mounted in an automated diamond
saw (Isomet 4000, Buehler Ltd., Lake Bluff,
IL, USA), which was used for all sectioning
procedures in this study. Occlusal surfaces
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were flattened to the level of the dentino-
enamel junction under copious water coolant
(Cool 2 water-soluble anticorrosive cooling
lubricant, Buehler Ltd., Lake Bluff, IL, USA),
with a concentration of 1:33, lubricant: water.

The objective of longitudinal sectioning of
restored teeth was to obtain composite-dentin
beams of (0.9 mm x 0.9 mm) in area. Each
beam was composed of composite and dentin
with adhesive at the interface. Geraldeli’s jig
was used to mount beams onto the universal
testing machine (Instron, MA, USA). Each
beam was aligned in the central groove of the
jig and glued in place by its ends using
cyanoacrylate based glue (Zapit, DVA Inc,
USA). The jig was in turn mounted into the
universal testing machine (Instron, MA, USA)
with a load cell of 500 N. Tensile load was
applied, at a cross-head speed of 0.5 mm/min,
until bonding failure of the specimen occurred.
Bond strength was calculated in MegaPascal
(Bluehill Lite software, Instron, MA, USA).
Specimen fragments were carefully removed
from the jig with a scalpel and stored in their
corresponding labelled plastic cones until
examination of failure mode. The force
required for failure (Newton) was divided by
the surface area (mm2) to calculate the micro-
tensile bond strength in MPa. Statistical
analysis was performed using SPSS statistical
analysis program for Windows (version 21.0).
One-Way ANOVA and Tukey HSD post-hoc
test was used after the evaluation of normal
distribution of the collected data using
Kolmogorov-Smirnov and Shapiro-Wilk tests
and for homogeneity of variance using Levene
statistic. Statistical power was determined
using GPower program for Windows. The
significant level was set at P=0.05. Data was
collected and subjected to two-way analysis of
variance (ANOVA) at P < 0.05 was used to
test the effect of the SDF surface treatment, the
Dentin substrate mineralization and the
interaction between them on the microtensile
bond strength of universal adhesive to dentin

Table 1 Materials Ingredients & specifications

Material

Material

(Manufacturer & Lot
number)

Composition

Demineralizing solution

Manufactured in
pharmaceutical laboratory,
Faculty of Pharmacy Ain
shams University

2.2 mM CaCl ,
NaH2PO4,

22 mM

0.05 mM Acetic Acid -pH
4.4

Silver Diammine Fluoride
(SDF)

Advantage Arrest™, Elevate
Oral Care, West Palm Beach,
FI, USA).

#150CFPO74

(AgNH2F) solution contains
25% silver 62% water , 5%
fluoride , 8% amine

- PH=10

Single Bond Universal

3M ESPE Dental Products, St
Paul, MN, USA

LOT
5210184

MDP: dimethacrylate resins,
HEMA, Vitrebond copolymer,
filler, ethanol, water,
initiators, silane

- pH:27

Filtek™ 7250 XT, 3M™
ESPE™

Nano-Hybrid universal
Restorative, light activated
resin composite material

(shade A1)

LOT
N952592

Fillers:

Surface-modified
zirconia/silica with a median
particle size of approximately
3 microns or less. Non-
agglomerated / non aggregated
20nm surface-modified silica
particles. Filler loading of
82%by wt  (68% by
volume).The resin system:
Bis-GMA*1, UDMA*? Bis-
EMA*®, PEGDMA** and
TEGDMA™*S,

Scotchbond Etchant
(3M ESPE)

LOT MET
1811131

32% phosphoric acid pH: 0.5
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RESULTS

Data was collected and subjected to two-way
analysis of variance (ANOVA) at P <0.05 was
used to test the effect of the SDF surface
treatment, the dentin substrate mineralization
and the interaction between them on the
microtensile bond strength of universal
adhesive to dentin (table 2). It revealed that
that different surface treatment used have
statistically significant effect on the micro-
tensile bond strength (P<0.001). In addition, it
showed that there is a statistically significant
effect of the dentin substrate mineralization,
on the micro-tensile bond strength (P<0.001).
The interaction between surface treatment and
substrate was also statistically significant
(P<0.005).

The results of One-Way ANOVA followed by
Tukey’s HSD Post Hoc Test were shown in
(Table 3). Results revealed that that Group
1(sound dentin without SDF) and Group
3(sound dentin treated with SDF) have highest
micro-tensile bond strength values with no
statistically significant difference between
them. Group 1(sound dentin without SDF)
showed the highest statistically significant
mean micro-tensile strength values than Group
2(demineralized dentin treated with SDF).
Group 2(demineralized dentin treated with
SDF) showed no statistically significant
difference in values than Group 3 (sound
dentin treated with SDF). The least
statistically significant micro-tensile strength
value was recorded for Group4 (demineralized
dentin treated with SDF).

Table (2) : Two-way ANOVA of all tested
variables for the effect of the SDF surface
treatment, the dentin substrate mineralization
and the interaction between them on the
microtensile bond strength values

Type Il Sum of | Degree of

Source Squares freedom | Mean Square F Sig Partial Eta Squared

Corrected Model 2112.501 3 704.167 36.416 0001 580

Intercept 33498.373 1 33498.373 1732.384 0001 956

treatment 643940 1 643.940 33.302 0001* 297

substrate 1710711 1 1710711 88 470 0001* 528
1

treatment * 160.006

substrate

160.006 8275 005* 095

Error 1527.590 79 19.337

Total 40769.348 83

Corrected Total 3640.090 82

P-Value< 0.05 is statistically significant (*)

Table (3): Means + Standard Deviation for the
effect of SDF application on micro-tensile
bond strength (MPa) to sound and
demineralized dentin.

Groups Sound | Demineraliz | Soun | Demineraliz
dentin ed dentin d ed dentin
witho | without SDF | denti with SDF

ut n
SDF with
SDF
Micro- 26.57° 20.13" 23.72 11.61°
tensile + + ab +
Bondstrengt 52 4.9 + 3.3
h 3.6

Means with same superscript letters, indicates not statistically

significant difference at P < 0.05

msD
B Mean

Sound without  Demineralized Sound with SDF  demineralized
SDF without SDF with SDF

Figure (1): bar chart representing the mean and
standard deviation in MPa of all tested groups
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DISCUSSION

The contemporary caries management
philosophy has changed from the traditional
surgical approach to a medical model, which
often includes the use of fluoride therapy (Chu
et al. 2010). Among the fluoride agents, silver
diamine fluoride (SDF). 7 SDF will provide a
new caries management approach, moving
dentistry toward more frequent non-surgical
management of dental caries. This study
conducted to examine if pretreating
noncarious and caries dentin with SDF
adversely affects the bond strength of
composite resin to dentin or not.

Universal adhesive in etch and rinse
mode used in the current study, was attributed
to Markham et al who reported that the bond
stability of universal adhesives to dentin in a
self-etch mode would be adversely affected by
SDF application, where SEM images of dentin
clearly showed the remaining precipitate of
SDF, especially in dentinal
tubules.8Phosphoric acid was responsible for
removing the precipitate formed by the SDF
application thus recovering some bond
strength.9 Rinsing off the SDF-treated dentin
surface in the current study methodology,
seems to be able to eliminate the excess of
silver precipitate from peritubular and
intertubular dentine, favoring the adhesion.10

The results of the current study revealed
that groupl showed the highest statistical
significant micro-tensile strength than group 2
.This result was supported by other studies
11,12,13,14,32 that showed a decrease in bond
strength value of caries affected dentin in
regard to sound dentin.

Kucukyilmaz et al. reported that the
intermittent demineralization /
remineralization cycles occur during the caries
process, leading to occlusion of dentinal
tubules with crystals of minerals, and as a
result, the bond strength values of this altered
dentin can be affected negatively.15

Additionally, Spencer et al reported that
acid-etching step (as used in the present study)
could promote phase transition of this
disorganized collagen to a gel 16 so, they
postulated that the lack of adhesive
penetration in the caries-affected dentin is due

to a phase transition in the collagen that has
been disordered by caries.17

Spencer et al, attributed the decrease in
bond strength of caries affected dentin bonded
with commercial total-etch BisGMA / HEMA
adhesive as used in the present study to the
evidence of phase separation into hydrophobic
and hydrophilic phases when bonded to wet,
demineralized dentin matrices.18, 19,20, 21

As a result of phase separation, the
majority of demineralized dentin matrix is
primarily infiltrated by HEMA. HEMA has a
low crosslink density and thus, it will tend to
absorb  extraneous water, leading to
plasticization and breakdown of the adhesive.
17

Results revealed that there was no
statistically ~ significant  difference in
microtensile bond strength mean values
between group 1 and group 3. Meaning that
silver diamine fluoride (SDF), a caries
arresting and preventing agent, does not
adversely affect the bond strength of resin
composite to non-carious dentin.

A systematic review and meta-
analysis proposed to evaluate the influence of
SDF on bonding 22, it showed that the adverse
effect on the bond strength of adhesive
systems seems to be eliminated by the rinsing
SDF off after the application time. The rinsing
seems to be able to eliminate the excess of
silver precipitate from peritubular and
intertubular dentine 9 favouring the adhesion.

Studies conducted by Selvaraj et al.
(2016), Quock et al. (2012) and Wu et al.,
(2016) reported no decrease in the bond
strength to SDF-treated dentin, this may be
attributed to the methodology used 23,24,25 in
which after the lesions have been treated with
38% SDF solution for the determined period
of time (for three minutes), the SDF is then
followed by rinsing for 30 seconds with
distilled water 26.

Kucukyilmaz et al also reported a
decrease in micro-tensile bond strength of
sound dentin treated with SDF. This was
attributed to the methodology used in which
SDF was applied without rinsing off the
precipitant; consequently the dentinal tubules
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were occluded by silver precipitant that can
prevent deep infiltration of resin tags.15

Regarding the effect of SDF
application on demineralized caries affected
dentin comparing to sound dentin; results
revealed that the least statistically significant
micro-tensile strength value was recorded for
demineralized dentin treated with SDF.

This may be attributed primarily to the
intermittent demineralization
/remineralization cycles occur during the
caries process, leading to occlusion of dentinal
tubules with crystals of minerals.15 In caries
affected dentin surfaces, the Ca/P value was
found to be significantly lower compared with
sound dentin surfaces. 15

The composition of the adhesive used
also help to explain the results. Scotchbond
universal contains 10 MDP. The acidic
monomer 10 MDP showed higher chemical
affinity with calcium in dental hard tissues
because it can bond ionically and form a more
stable chemical bond. 27,28 But
unfortunately the lower Ca and P content and
a lower Ca/P ratio in the caries affected dentin
was insufficient to enhance a stable chemical
bond especially with etch and rinse approach.

Sayed et al revealed that silver ions
released from SDF have a high affinity for
protein (collagen), so the more collagen
exposed the more silver uptake. Therefore, the
greater amount of exposed collagen in
demineralized dentin will lead to more silver
uptake and its reduction to metallic silver. 29
Silver ions can infiltrate demineralized dentin
lesion completely with further penetration into
the underlying sound dentin. Additionally,
Frohlich et al showed a higher levels of silver
precipitated were formed on the demineralized
compared with non-demineralized dentine that
may negatively influence the bond strength on
this substrate.31

Etching demineralized dentin after SDF
application, responsible for removing a
significant amount of calcium 30 and the
remaining hydroxyapatite at the bonded
interface is critical for generating a sufficient
chemical interaction.27

A study conducted by Kucukyilmaz et al
who showed that the lowest mTBS values
were obtained for the caries affected dentin
group after SDF application, and are thought
to be caused by dense accumulation of Ag
ions.

CONCLUSION

Under limitation of this study, the following
conclusion could be suggested:

1- Contamination of sound dentin surface
by SDF does not affect bonding in case of
using universal adhesive in etch and rinse
mode.

2- Treatment of caries affected dentin by
SDF negatively affect bond strength in case
of using universal adhesive in etchand
rinse mode

CONFLICT OF INTEREST

The authors declare that they have no conflict
of interest regarding the materials used in this
study.

REFERENCES

1. Shah S, Bhaskar V, Venkatraghavan K,
Choudhary P, M. G, Trivedi K. Silver Diamine
Fluoride: A Review and Current Applications.
J Adv  Oral Res. 2014;5(1):25-35.
d0i:10.1177/2229411220140106

2. Schwendicke F, Paris S, Tu YK.
Effects of using different criteria for caries
removal: A systematic review and network
metaanalysis. J Dent. 2015.
doi:10.1016/j.jdent.2014.10.004

3. Li T, Zhai X, Song F, Zhu H. Selective
versus non-selective removal for dental caries:
a systematic review and meta-analysis. Acta
Odontol Scand. 2018.
d0i:10.1080/00016357.2017.1392602

4. Wright JT, White A. Silver Diamine
Fluoride: Changing the Caries Management
Paradigm and Potential Societal Impact. N C
Med I 2017;78(6):394-397.
doi:10.18043/ncm.78.6.394m

5. Greenwall-Cohen J, Greenwall L,
Barry S. Silver diamine fluoride - an overview
of the literature and current clinical

THE EFFECT OF SILVER DIAMINE FLUORIDE ON BOND STRENGTH OF UNIVERSAL ADHESIVE TO DEMINERALIZED

DENTIN| Amany Y.Radwan et al Dec 2020



ASDJ December 2020 vol XXIII Fixed Prosthodontics, Endodontics, Conservative Section

techniques. Br Dent J. 2020;228(11):831-838.
doi:10.1038/s41415-020-1641

6. Comar LP, Souza BM, Gracindo LF,
Buzalaf MAR, Magalhdes AC. Impact of
experimental nano-HAP pastes on bovine
enamel and dentin submitted to a pH cycling
model. Braz Dent J. 2013;24(3):273-278.
doi:10.1590/0103-6440201302175

7. Mei ML, Lo ECM, Chu CH. Arresting
Dentine Caries with Silver Diamine Fluoride:
What’s Behind It? J Dent Res.
2018;97(7):751- 758.
doi:10.1177/0022034518774783

8. Markham  MD, Tsujimoto A,
Barkmeier WW, et al. Influence of 38% silver
diamine fluoride application on bond stability
to enamel and dentin using universal
adhesives in self-etch mode. Eur J Oral Sci.
2020;128(4):354-360. d0i:10.1111/e0s.12701

9. Lutgen P, Chan D, Sadr A. Effects of
silver diammine fluoride on bond strength of
adhesives to sound dentin. 2018;37(6):1003-
1009. doi:10.4012/dmj.2017-401

10. Frohlich TT, Rocha R de O, Botton G.
Does previous application of silver diammine
fluoride influence the bond strength of glass
ionomer cement and adhesive systems to
dentin? Systematic review and meta-analysis.
Int J Paediatr Dent. 2020;30(1):85-95.
doi:10.1111/ipd.12571

11.Wang Y, Spencer P, Walker MP. Chemical
profile of adhesive/caries-affected dentin
interfaces using Raman microspectroscopy. J
Biomed Mater Res - Part A. 2007;81(2):279-
286. doi:10.1002/jbm.a.30981

12. Nakajima M, Sano H, Burrow MF, et al.
Tensile Bond Strength and SEM Evaluation of
Caries-affected  Dentin  Using  Dentin
Adhesives. J Dent Res. 1995;74(10):1679-
1688. d0i:10.1177/00220345950740100901

13. Yoshiyama M, Urayama A, Kimochi T,
Matsuo T, Pashley DH. Comparison of
conventional vs self-etching adhesive bonds to
caries-affected dentin. Oper Dent.
2000;25(3):163-169.

14. Nakajima M, Sano H, Urabe I, Tagami J,
Pashley DH. Bond strengths of single-bottle

dentin adhesives to caries-affected dentin.
Oper Dent. 2000;25(1):2-10.

15. Kucukyilmaz E, Savas S, Akcay M,
Bolukbasi B. Effect of silver diamine fluoride
and ammonium hexafluorosilicate
applications with and without Er:YAG laser
irradiation on the microtensile bond strength
in sound and caries-affected dentin. Lasers
Surg Med. 2016;48(1):62-69.
doi:10.1002/Ism.22439

16. Spencer P, Wang Y, Katz JL, Misra A.
Physicochemical  interactions at  the
dentin/adhesive  interface using FTIR
chemical imaging. J Biomed Opt.
2005;10(3):031104. d0i:10.1117/1.1914844

17. Spencer P, Ye Q, Park J, et al
Adhesive/dentin interface: The weak link in
the composite restoration. Ann Biomed Eng.
2010;38(6):1989-2003. doi:10.1007/s10439-
010-9969-6

18. Spencer P, Wang Y. Adhesive phase
separation at the dentin interface under wet
bonding conditions. J Biomed Mater Res.
2002;62(3):447-456. doi:10.1002/jbm.10364

19. Spencer P, Lawrence Katz J, Tabib-Azar
M, Wang Y, Wagh A, Nomura T.
Hyperspectral Analysis of Collagen Infused
with BisGMA-Based Polymeric Adhesive.
Tissue Eng Nov Deliv Syst. 2003;2020(19):1-
2. d0i:10.1201/9780203913338.ch27

20. Wang Y, Spencer P. Hybridization
efficiency of the adhesive/dentin interface
with wet bonding. J Dent Res.
2003;82(2):141-145.
d0i:10.1177/154405910308200213

21. Wang Y, Spencer P. Quantifying adhesive
penetration in adhesive/dentin interface using
confocal Raman microspectroscopy. J Biomed
Mater Res. 2002;59(1):46-55.
d0i:10.1002/jbm.1215

22. Frohlich TT. Does previous application of
silver diammine fluoride influence the bond
strength of glass ionomer cement and adhesive
systems to dentin? Systematic review and
meta - analysis. 2020;(April 2019):85-95.
doi:10.1111/ipd.12571

THE EFFECT OF SILVER DIAMINE FLUORIDE ON BOND STRENGTH OF UNIVERSAL ADHESIVE TO DEMINERALIZED

DENTIN| Amany Y.Radwan et al Dec 2020



ASDJ December 2020 vol XXIII Fixed Prosthodontics, Endodontics, Conservative Section

23. Selvaraj K, Sampath V, Sujatha V,
Mahalaxmi S. Evaluation of microshear bond
strength and nanoleakage of etch-and-rinse
and self-etch adhesives to dentin pretreated
with silver diamine fluoride/potassium iodide:
An in vitro study. Indian J Dent Res.
2016;27(4):421-425. doi:10.4103/0970-
9290.191893

24. Quock RL, Barros JA, Yang SW. Effect of
Silver Diamine Fluoride on Microtensile Bond
Strength to Dentin. 2012:610-616.
doi:10.2341/11-344-L

25. Wu DI, Velamakanni S, Denisson J,
Yaman P, Boynton JR, Papagerakis P. Effect
of silver diamine fluoride (SDF) application
on microtensile bonding strength of dentin in
primary teeth. Pediatr Dent. 2016;38(2):148-
153.

26. Rosenblatt A, Stamford TCM, Niederman
R. Silver diamine fluoride: A caries “silver-
fluoride bullet.” J Dent Res. 2009;88(2):116-
125. doi:10.1177/0022034508329406

27. de Siqueira FSF, Morales LAR, Granja
MCP, et al. Effect of silver diamine fluoride
on the bonding properties to caries-affected
dentin. J Adhes Dent. 2020;22(2):161-172.
d0i:10.3290/j.jad.a44281

28. Yoshida Y, Yoshihara K, Nagaoka N, et al.
Self-assembled nanolayering at the adhesive
interface. J Dent Res. 2012;91(4):376-381.
d0i:10.1177/0022034512437375

29. Sayed M, Matsui N, Uo M, et al
Morphological and elemental analysis of
silver penetration into sound/demineralized
dentin after SDF application. Dent Mater.
2019;35(12):1718-1727.
doi:10.1016/j.dental.2019.08.111

30. Van Meerbeek B, Yoshihara K, Yoshida
Y, Mine A, De Munck J, Van Landuyt KL.
State of the art of self-etch adhesives. Dent
Mater. 2011;27(1):17-28.
doi:10.1016/j.dental.2010.10.023

31. Frohlich TT, Rocha R de O, Botton G.
Does previous application of silver diammine
fluoride influence the bond strength of glass
ionomer cement and adhesive systems to
dentin? Systematic review and meta-analysis.

Int J Paediatr Dent. 2020;30(1):85-95.
doi:10.1111/ipd.12571

32. Isolan CP, Giana S, Lima S, Moraes RR.
Bonding to Sound and Caries-Affected
Dentin: A Systematic Review and Meta-
Analysis. 2018;20(1):7-18.
doi:10.3290/j.jad.a39775

THE EFFECT OF SILVER DIAMINE FLUORIDE ON BOND STRENGTH OF UNIVERSAL ADHESIVE TO DEMINERALIZED

DENTIN| Amany Y.Radwan et al Dec 2020



-" e

A 500
A Shams Dendal Jonynal

o " . N
R .
N o

___' B o

- i . b Be— L
P PN N I -



