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Lithium disilicate ceramics are widely used in dental prosthetics due to their outstanding mechanical
properties and aesthetic appeal. Among these materials, the Rosetta® SM blocks manufactured by HASS
stand out as a leading choice for CAD/CAM restorations, offering both processability and clinical reli-
ability. This study aims to evaluate the effects of various surface treatment protocols on the surface mor-
phology and characteristics of Rosetta® SM lithium disilicate blocks. Five treatment groups were
compared: mechanical polishing, hydrofluoric acid (HF) etching, silane primer application, a combina-
tion of HF etching followed by silane application, and a one-step treatment using ammonium polyflu-
oride (APF) with silane. Surface characteristics were analyzed using scanning electron microscopy
(SEM), atomic force microscopy (AFM), Fourier-transform infrared spectroscopy (FTIR), nanoinden-
tation, contact angle measurement, and X-ray diffraction (XRD). Among the treatment protocols, the
combination of HF etching and silane application yielded the most favorable microstructural features for
adhesive bonding, characterized by well-defined surface roughness and enhanced surface energy. The
APF-silane one-step treatment also showed promising results, demonstrating reduced technique sensi-
tivity and improved clinical applicability. These findings indicate that the choice of surface treatment
significantly influences the adhesive interface and may enhance the long-term performance of lithium
disilicate ceramic restorations.
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SURFACE CHARACTERISTICS OF LITHIUM DISILICATE CERAMICS VIA VARIOUS SURFACE MODIFICATIONS FOR DENTAL USE
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Table 1. Chemical composition of Hass Rosetta® SM (wt%)

Composition Hass Rosetta® SM

SiO, 71~85

Li,0 10~15
B,O; 1~6
ALO, 1~5
P,O, 2~5
Oxides 3~9
Pigments 0.1~2
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Table 2. Surface treatment of Each Group

Group Surface pre-treatment Product(company)
Group 1(Control) Polishing X
Group 2 4.5% HF Ceramic Etching Gel (Ivoclar Vivadent)
Group 3 Silane Monobond N(Ivoclar vivadent)
Group 4 4.5% HF + Silane Ceramic Etching Gel + Monobond N(Ivoclar Vivadent)
Group 5 APF+Silane Monobond Etch & Prime (Ivoclar Vivadent)
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Fig. 2. FE-SEM morphologies of surface (x2500); (a) Control (b) HF (c) Silane (d) HF+Silane (e¢) APF+Silane
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Fig. 3. FE-SEM morphologies of surface (x10000); (a) Control (b) HF (c) Silane (d) HF+Silane (e) APF+Silane

o

J2lola e FW el = ek, 1At AHE o]t 3D A& #A5S FAE otk 54 10 um
= 98 B9 APEe Wy A8 A BekA AT @ x 10 um HA A tapping mode® 1= Tt 2™ 3

?%E} o+ AA7IRa) & 71Fo® 7 79 vHla AYE 1
W Group 1 (Control)@} Group 3 (Silane}> Ra #te] 7+

3.2 AFM 7|8 EM HET| 24 7} 020 pm W= YERstEHl o] polishing =+
Fig. 4= 7} 39 Ae] 259 39 vlA] 3o gk Silane =32 o] Fo)X A 32 ARYZL A 7
A4 245 913l AFM (Atomic Force Microscopy)s SHA] 955 oJn)stt}. 53] Silane T 2] (Group 3)

(@ (b)

Fig. 4. AFM surface topographies; (a) Control (b) HF (c) Silane (d) HF+Silane (e¢) APF+Silane
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Fig. 5. The contact angle measurement images; (a) Control (b) HF (c) Silane (d) HF+Silane (e) APF+Silane
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