Innovative self-etching dental adhesives formulated using reactive nanogel additives
S. Sauro 1, J.W. Stansbury 2, L. Cumia 3, T.F. Watson 4
1 Universidad CEU-Cardenal Herrera, Valencia, Spain; 2 University of Colorado, Denver, USA; 3
University of Varese, Varese, Italy; 4 King’s College London Dental Institute, London, UK

Introduction
OBJECTIVES:
Enzymatic degradation of poorly resin-infiltrated collagen and hydrolysis of the
resin-based polymeric matrix are interfacial degradation mechanisms. However,
since the depth of demineralization and resin infiltration in self-etching adhesives (SEAs)
occurs simultaneously, the hydrolysis of the hydrophilic
monomers requires further investigation.
The aim of this study was to evaluate the microtensile bond strength
(µTBS) and the confocal interfacial ultra-morphology of innovative nanogel-modified twostep SEAs bonded to dentin.

Materials & Methods
Nano-gel particles (10-70 nm) were synthesized using isobornyl-methacrylate and urethane dimethacrylate
(UDMA) as described by Moraes et al., (Dent Mater. 2011:509-19).
A two-step self-etching adhesive was prepared using UDMA, HEMA and 10-MDP (40/25/15wt%).
Camphorquinone and N,N-ethyl-dimethylaminobenzoate were added (0.3 and 0.7 wt%, respectively). Ethanol
(14wt%) and water (5wt%) were also included to solvate the resin blend to create a control primer.
The nanogels were added to create different combinations of experimental primers and adhesives which were then
applied on middle dentin (5 specimens each group) and light cured (20s). Clearfil SE-Bond (CSE; Kuraray, Japan)
was also used as control SEA.
Resin composite (N'Durance, Septodont, USA) build-ups (5 mm) were created and light-cured (40s each 1-mm
layer).
The resin-bonded specimens beams (0.9 mm2) were submitted to µTBS after 24h or 6 months of water aging.
Two-way ANOVA and Student-Newman-Keuls test were used for the statistical analysis (P<0.05). Three further
bonded-dentine specimens were created each group using the SEAs containing rhodamine-doped nano-gels and
used for the confocal microscopy (interfacial characterization and micro-permeability).

Results
The µTBS results of all the tested SEAs combinations and CSE showed no significant
difference (p>0.05) after 24h. However, only the control nanogel-free primer/
adhesive and the primer/adhesive both containing showed significant µTBS drop
(p<0.05) after 6 months.

Results
The greatest resistance to degradation was attained when the nanogels where present only in
the adhesive. The CLSM analysis showed nanogels infiltration within the hybrid layer and low
micropermeability both after 24 h and 3 months of water aging.

Conclusions
The use of nanogels within the composition of two-step SEAs improved their longterm durability due to infiltration within the hybrid layer, so making the resin-dentine
interface hydrophobic and more resistant to hydrolytic degradation.
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