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Pascal Magne and his «Biomimetic Restorative
Dentistry»

The IDS concept (Immediate Dental Sealing).

«IDS involves carrying out bonding procedures
iImmediately after the tooth has been prepared.
This commonly involves conditioning (e.g. with total
etch or self-etch systems), priming, and applying a
layer of adhesive of appropriate thickness to
freshly-cut dentiny.

Magne, Pascal. (2014). IDS: Immediate Dentin Sealing (IDS) for tooth
preparations. The journal of adhesive dentistry. 16. 594.
10.3290/j.jad.a33324.
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Data from the 2022 meta-analysis on the IDS technique

Delayed dentin sealing  Immediate dentin sealing
rou Moan SD__ Total _Msan SD___Total
1.1.1 Two-step etch-and-rinse
Choi 2010 314 10 411
Dalby 2011 717 1 824
De Carvalho 2020 1272 5 1688
Deniz 2021 1226 15 1322
Duarte 2009 40.7 6. 5 511
Femeira-Filho 2018 28 5 308
Santana 2016 53 5 448
Subtotal (95% CI) 56
Heterogeneity: Tau? = 0.09; Chi* = 7.96, df = 6 (P = 0.24); I = 25%
Test for overall effect: Z = 1.79 (P = 0.07)

1.1.2 Three-step etch-and-rinse

Dalby 2011 717 209 " 10.03
da Silva 2016 3836 705 2895
De Carvalho 2020 13.31 254 54.75
De Carvalho 2020 107 345

Ferreira-Filha 2018 28 77

Gailani 2021 2498 1054

Magne 2005 1158 1119

Magne 2007 1158 1119

Rigos 2019 24983 816

Sakr 2021 5.06 11

van den Breemer, 2019 (b) 231 1645

Subtotal (95% CI)

Heterogeneity: Tau ; 07.30, of = 10 (P < 0.00001

Test for overall effect: Z = 3.32 (P = 0.0009)

1.1.3 Two-step self-stch

Choi 2010 10 11.18
Dalby 2011 1" ™
De Carvalho 2020 5 1767
Ferreira-Filho 2018 5 33
Hironaka 2016 3 387
Magne 2007

Sag 2020 14.89 7
Santana 2016 141 262
Subtotal (95% C1)

Heterogeneity: Tau® = H 50.54, df = 7 (P < 0.00001); I* = 86%
Test for overall effect: Z

1.1.4 One-step self-etch

Dalby 2011

Duarte 2009

Ferreira-Filha 2018

Subtotal (95% C1)

Heterogeneity: Tau?

Test for overall effect: Z = 1.45 (P = 0.15)

0.008); 1 = 79%

1.1.5 Universal adhesive

Brigagdo 2016 2259 15 M5
De Carvalha 2020 719 5 15.26
Deniz 2021 1226 15 14.48
Gailani 2021 16.67 410 1957
Ishii 2017 133 48 1573
Subtotal (95% CI) 493
Heterogeneity: Tau® = 0.27; 2,17, df = 4 (P = 0.0002); I* = 82%
Test for overall effect: Z = 2.83 (P = 0.005)

1.1.6 Adhesive + Flowable resin composite

De Carvalho 2020 am 25 .17
Murata 2018 11 16 10.33
Murata 2018 3 18 16 93
van den Breemer, 2019 (b) 231 1645

Subtotal (95% Cl)

Heterogeneity: Tau® = 1.53; Chi df = 3 (P < 0.00001 =91%
Test for overall effect: Z = 2.99 (P )

Total (95% CI) 979 1672
Heterogeneity: Tau® = 0.77; Chi® = 323.49, df = 37 (P < 0.00001), F = 88%

Test for overall effect: Z (P < 0.00001)

Test for subaroup differences: Chi* = 11.16, df = 5 (P = 0.05), I* = 55.2°

Weight

100.0%

Std. Mean Difference
IV, Random, 95% CI

041 [-1.30,0.47]
037 [-1.21,0.48)
098 [-2.33,0.38]
-0.37 [-1.09, 0.35]
-1.62[-3.16, -0.08)
064 [-1.93,0.65]

1.15 [0.25, 2.54]
-0.42 [-0.89, 0.04]

-0.84 [1.79, -0.08)
1.40 [0.69, 2.11]

Std. Mean Difference
1V, Random, 95% Gl

461[-748,-173)

28 [4.07, -0.50]
-2.92[-4.98, -0.86]
0.13[-0.18,0.43)

-5.11[8.25,-1.98] ¥

-6.11[-9.37, -2.86)

-1.54[-1.95, -1.13]
-0.87 [-1.91, -0.03)
-061[-1.32,0.10]
-1.43[-2.28, -0.59]

-2.19(-3.35, -1.03)
002 [-0.85,0.82)
-2.33 [-4.14, 053]
114 [-254,0.25)
-2.44 [-2.92, -1.95)

T2T[11.05, 349]

0.78[-1.16, -0.41]
-0.96 [-2.31,0.40]
-1.61 [-2.47, -0.74]

0.12[-0.79, 1.03]
-2.82[-4.83, 0.81]
-2.00[-3.68, -0.33]
+1.41[:3.32, 0.49]

-227(-3.22,-133)
-2.26 [-4.04, 0.49)
060[-1.33,0.13)
-0.28 [-0.39, -0.16]
-0.26 [-0.67.0.14]
-0.81[-1.38, 0.25]

-4.23[-5.26,-321)

177 [-2.42,-1.13]
-1.58[-2.21, 0.95)
0.36[1.17,045]
-1.95[-3.22, -0.67]

119 [1.53, -0.85]
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Delayed dentin sealing
Mean SD Total Mean
1.2.1 Two-step etch-and-rinse
Ferreira-Filho 2018 233 17.3
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.16 (P = 0.87)

1.2.2 Three-step etch-and-rinse

Ferreira-Filho 2018 233 17.3 5 283
van den Breemer, 2019 (b) 7.35 4.57 10 15.89
van den Breemer 2019 21.25 13.4 12 32.88
Subtotal (95% CI) 27
Heterogeneity: Tau? = 0.04; Chi® = 2.37, df = 2 (P = 0.31); I = 16%
Test for overall effect: Z = 3.77 (P = 0.0002)

1.2.3 Two-step self-etch

Ferreira-Filho 2018 233 17.3 5 254
van den Breemer, 2019 (b) 3.09 246 10 14.65
Subtotal (95% CI) 15
Heterogeneity: Tau® = 6.26; Cl 19.34, df = 1 (P < 0.0001); I* =95%
Test for overall effect: Z = 1.09 (P = 0.27)

1.2.4 One-step self-etch

Ferreira-Filho 2018

Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.47 (P = 0.64)

1.2.5 Universal adhesive

Hayashi 2019

Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.54 (P = 0.12)

1.2.6 Adhesive + Flowable resin composite

van den Breemer, 2019 (b) 7.35 457 15.04
van den Breemer, 2019 (b) 3.09 246 14.23
van den Breemer 2019 21.25 13.4 34.25
Subtotal (95% CI)

Heterogeneity: Tau? = 1.94; Chi* = 17.13, df = 2 (P = 0.0002); I*= 88%
Test for overall effect: Z = 2.47 (P = 0.01)

Total (95% Cl) 99
Heterogeneity: Tal 1.24; Chi* = 61.83, df = 10 (P < 0.00001); I* = 84%
Test for overall effect: Z = 3.27 (P = 0.001)

Test for subaroup differences: CI 8.82.df=5(P=0.12), P =43.3%

Immediate dentin sealing

sD Total Weight

8.4%
8.4%

100.0%

Std. Mean Difference
IV, Random, 85% CI

0.40[-1.14, 1.34)
0.10 [-1.14, 1.34]

-0.33 [-1.58, 0.93]
-1.43[-2.18, -0.68]
-0.93[-1.66, -0.20]
+1.03 [1.57, -0.49]

-0.15[-1.39, 1.09)
-3.78 [-4.82, -2.75)
-1.98 [-5.54, 1.58]

0.30 [-0.95, 1.55)
0.30 [-0.95, 1.55]

-0.58 [-1.31, 0.16]
-0.58 [1.31, 0.16]

-1.52 [-2.38, -0.66)
-4.28 [-5.66, -2.89)
-0.87 [-1.71,-0.02)

13 [-3.82, -0.44]

1.21 [-1.94, -0.49]

Std. Mean Difference
IV, Random, 95% CI

Immediate dentin sealing

Delayed dentin sealing
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Hardan L, Devoto W, Bourgi R, et al. Immediate Dentin Sealing for Adhesive Cementation of Indirect Restorations: A Systematic Review and
Meta-Analysis. Gels. 2022;8(3):175. Published 2022 Mar 11. doi:10.3390/gels8030175



Polymerization "plateau” which occurs after approximately 5 minutes.

Conversion

Shrinkage Stress (MPa)

10 20 30 40 50 60
Time (min) Time (min)

Figure 1 Double bond conversion vs. time of Bis- Figure 2 Average shrinkage stress development vs. time
GMA/TEGDMA (70/30 by wt; Initiator: CQ 0.3 wt%; EDAB of Bis-GMA/TEGDMA (70/30 by wt; Initiator: CQ 0.3 wt%;
0.8 wt%) filled with 30 wt% silanized barium glass irra- EDAB 0.8 wt%) filled with 30 wt% silanized barium glass
diatedfor2s(¢),3s(V),6s(A),10s(O),and 60s (—) cured for 2s (¢), 3s(V), 6s(A), 10s (O), and 60 s (—)
with light intensity of 450 mW/cm” (n=3). with light intensity of 450 mW/cm? (n=3).

Lu H, Stansbury JW, Bowman CN. Towards the elucidation of shrinkage stress development and relaxation in dental composites. Dent Mater.
2004;20(10):979-986. doi:10.1016/].dental.2004.05.002
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The bond strength of composite material to enamel and dentin fissue is a decisive factor
in the service life of a tooth restoration (Sirisha K, 2014) and has numerous publications in
this field.

The delayed polymerization protocol is less studied. The technique is more studied for
indirect restorations as IDS, Immediate Dental Sealing. More and more data confirm the
effectiveness of the fechnique (Alghauli MA, 2024).

The topic of delayed polymerization for direct restorations is almost not covered (Hayashi
), 21011

Today, there is insufficient laboratory and clinical data to choose between immediate
and delayed techniques for direct composite restorations.

There are no standardized time parameters for the clinical use of the technique.
Therefore, we see the relevance of our research.



This background allows formulating a null hypothesis for further laboratory and clinical testing — the
delay time of composite application on the polymerized adhesive and adaptive layer does not
affect the adhesion parameters and clinical indicators of the restoration.

Previous works:

1. Didier Dietschi - gIDE Institute, Geneva, Switzerland

2. David Alleman - Alleman Center of Biomimetic Dentistry, Utah, USA

3. Juri Hayashi - Department of Restorative Dentistry, Biomimetics Biomaterials Biophotonics
Biomechanics & Technology Laboratory, School of Dentistry, University of Washington, 1959 NE Pacific
Street, Seattle, WA 98195-7456, USA

4. Alireza Sadr - Cariology and Operative Dentistry, Department of Restorative Sciences, Graduate
School of Medical and Dental Sciences, Tokyo Medical and Dental University, 1-5-45, Yushima, Bunkyo-

ku, Tokyo 113-8549, Japan

Unresolved issuves:

sLack of a formulated protocol for delayed polymerization
*Lack of clinical studies and observations



Strength measurement: .
. tensile Compressive strength

- -shear measurement.

FTIR spectrometry



Cohesive breakage of
composite rode in group 1
sample (delayed)

Steps of prepearing the
samples for shear bond
stfrength test

Steps of prepearing the
samples for shear bond
strength test
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Setup for shear bond
stfrength test

Shear bond test results in lab



Cohesive breakage of
composite rode in group |
sample (delayed)

Cohesive breakage of
compaosite rode in group |
sample (delayed)

Adhesive breakage of
composite rode in group
2 sample (immediate)



Group 1 (5 samples)

| Wicnbitalve obpasua

L
Tekyuiee 3HaueHue | [TuKoBOe 3HayeHune
KM Ml | Kr Mra

-0.004 -0.04

'1;- 0 <
MapamMeTpbl
/MipoutocTs Ha u3rmb Anresua Y Aaresus K meTanny

BeeanTe OaHHble 0bpastia

Auametp 3.00

Average value — 22.7 MPa

Group 2 (5 samples)

VicnsitaHue obpasua

Tekyllee 3HaueHuwe | [TMKoBOE 3Ha4yeHue
Kr MMa K Mra

-0.004 -0.04¢ 11.728 11509

>0« Cbpoc
MapameTpol
i W 1 A
/ MpoyHocTh Ha uarub | Aaresns '{ Anresua K MeTanny

BeenuTe AaHHble 0bpa3lia

[uameTp 3.00

IMpoyHoCTb :

16.269

Average value — 16,1 mlla



WORK IS ONGOING




