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The presence of MDP at the adhesive-dentin interface allows ionic bonding
with Ca salts, resulting in rigid nano-layering within the resin-dentin interdiffusion zone.
Comonomers such as HEMA and/or 4-MET are added to MDP to enhance the chemical bonding. However, the
use of co-monomers may compromise the rigidity of the adhesive-dentin interface. High-resolution
mechanical mapping was used to visualize HEMA increases the diffusion properties of MDP into dentin.

However, the rigidity of the adhesive-dentin interface indicated by the storage modulus was
markedly lower in MDP containing HEMA than in MDP containing 4-MET. Dynamic indentation testing
revealed that the bonding layer was more deformable in the presence of HEMA. Moreover, the presence

of MDP in the bonding layer might also increase the deformability because the polymerization
linearity allows a large degree of viscoelasticity.
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B2. composition of adhesive used in the study.

Adhesive Composition Manufacture
(abbreviation) — Bonding
G2-Bond 4-MET, MDP, Dimethacrylates, GC Corp.,
Universal Dimethacrylates, Filler, Photoinitiator Tokyo, Japan
(G2) Water, Acetone,
Photoinitiator, Filler
G2-Bond 4-MET, MDP, HEMA Dimethacrylates, GC Corp.,
Universal (20%), HEMA (15%), Filler, Tokyo, Japan
H15 (G2- Dimethacrylates, Photoinitiator
H20-15) Water, Acetone,
Photoinitiator, Filler
G2-Bond 4-MET, MDP, HEMA Dimethacrylates, GC Corp.,
Universal (20%), HEMA (30%), Filler, Tokyo, Japan
H30 (G2- Dimethacrylates, Photoinitiator
H20-30) Water, Acetone,
Photoinitiator, Filler
CLEARFIL SE 10-MDP, 2-HEMA, 10-MDP, 2-HEMA, Kuraray
BOND 2 (SE) hydrophilic Bis-GMA, Noritake
dimethacrylate, hydrophobic Dental Inc.,
water, photoinitiator ~ dimethacrylate, Tokyo, Japan

silanized colloidal
silica, photoinitiators
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3. Representative high-resolution modulus mapping showing storage moduli
(units of GPa) of target regions on the samples across the adhesive—dentin interface
(30 x 30 um). Bonding layers were labelled and arrowheads indicate the interfaces.
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HEMA

4. Representative high-resolution modulus mapping showing loss moduli
(units of GPa) of target regions on the samples across the adhesive-dentin
interface (30 X 30 pum). Bonding layers were labelled and arrowheads

indicate the interfaces.
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