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Comparative study on the bonding performance of hydrophilic and hydrophobic resin adhesives in primary

tooth caries restorations

Zezhao Chen, Bingjian Lv"
Dentistry, Stomatological Hospital of Hebei Medical University, Shijiazhuang, Hebei

[ Abstract] Objective To compare the bonding performance and clinical outcomes of hydrophilic and hydrophobic
resin adhesives in primary tooth caries restorations, and to evaluate their applicability in primary tooth repair. Methods A
total of 60 children (120 primary molars) requiring resin restoration were randomly divided into two groups: Group A
received a hydrophilic adhesive (Embrace™ WetBond), and Group B received a conventional hydrophobic adhesive.
Clinical evaluation was performed at 6 and 12 months post-restoration according to the modified USPHS criteria, assessing
marginal discoloration, marginal integrity, and restoration retention. In the in vitro study, extracted sound primary teeth
were prepared into standardized specimens and tested for micro-shear bond strength (uSBS). Dye penetration tests were
performed to assess interfacial sealing ability. Data were analyzed using the #-test and ¥ test, with a significance level set
at P < 0.05. Results In vitro, the hydrophilic adhesive group showed significantly higher micro-shear bond strength
(22.6%+4.3 MPa) than the hydrophobic adhesive group (18.2+3.9 MPa) (P < 0.05). The mean dye penetration depth in the
hydrophilic group (42.84+10.2 um) was significantly lower than that in the hydrophobic group (65.4+11.8 um) (P < 0.05).
Clinically, the 12-month retention rate of restorations in Group A was 95.0%, significantly higher than 86.7% in Group B

(P <0.05). Group A also demonstrated superior marginal integrity (P < 0.05), while no significant difference was observed
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in marginal discoloration (P > 0.05), although a slight advantage was noted for the hydrophilic group. Conclusion The

hydrophilic resin adhesive exhibited higher bond strength and better clinical retention in primary tooth restorations. Its

good adaptability to dentin moisture enables stable and reliable bonding in relatively humid clinical conditions. The results

suggest that within 12 months of follow-up, the hydrophilic bonding system showed higher retention rates of restorations

and better marginal integrity its adaptability to humidity conditions may be more in line with the scenario of children's

treatment. Longer follow-up and more rigorous statistical models are still needed to verify its long-term advantages.

[ Keywords] Primary tooth; Caries restoration; Hydrophilic resin adhesive; Hydrophobic adhesive; Bond strength
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