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Application of a resin composite surface brightener (Brightener I11)
on properties of tooth-colored filling materials.
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It is known that the glass ionomer existing in the tooth-colored dental restorative

materials at the initial harden stage has the defect of water penetration; a coating of

the surface protective film is, thus, needed to reduce the initial high sensitivity of



wetness. Since the inherent drawbacks, such as the wear un-resistance and easily
water-absorbed expansion, are usually found in the compound resin, uses of the
protective brighter onto the surfaces of the dental restorative materials can
effectively overcome them. Aimed at improvements of these problems, a newly
light-activated resin composite surface brightener, namely Brightener 111 is
introduced and further investigated by testing its mechanical properties in this study.
The specimens of 10 mm in diameter and 2.0 mm in thickness were made from four
typical tooth-colored filling materials: the conventional glass ionomer (Fuji 11), the
resin-modified glass ionomer (Fuji Il LC), the resin composite (3M Z-100) and the
resin composite (CLEAFIL AP-X). All specimens were made by the manufacturers’
instructions with the clinic procedures. The controlled specimens remained
unprotected; while the experimental specimens were coated with the light-activated
surface brightener Brightener 111 for protection. The micro-hardness analysis of the
filling materials with and without the brighteners was conducted by the Vickers. The
disc on disc wear test was adopted to investigate the rate of weight-loss for the
specimens with coatings. The potentiometeric titration method or called the
Karl-Fisher method was used to measure the change of the water content for the
glass ionomer in the de-ioned water at different time periods. Besides, the SEM was
also used to observe the different shapes of adjacent zones between the Brightener
111 and different tooth-colored dental restorative materials. Micro-hardness test
showed that the Brightener Il  has an Hv value of 30 approximately and the Fuji
Il group has the dominant hardness.improvement SEM results showed that the
Brightener 111 is a single homogeneous layer material without inorganic filler. Test
groups with the resin matrix it have a dominant effect with respect to the glass
ionomer (Fuji I1). Some separation phenomena exist in the attaching phase
between the Brightener 11l and the glass ionomer of the acid-base reaction. It
revealed that the adhesion of its mechanical undercut is not well enough. The disc
on disc wear test showed that after those filling materials were coated with the
Brightener 111, their decreasing rates of the weight loss are all reduced especially for
the cases of Z100 and Fuji Il at a revolution of 25000 cycles. It revealed that the
Brightener 111 is a good surface protective layer of anti-abrasion and has
significantly improved the wear resistance of the four filling materials due to its
coating effect. The potentiometeric titration test showed that the water content of
the 2100 and APX with the coating of the Brightener 111 dipped in water for two
weeks does not change significantly. However, the water content of the Fuji Il LC
case dipped in water for one hour has dominantly reduced as compared with the
controlled group. Moreover, after dipped in water for ten days, its water content has

a reduction effect of 10000 ppm. Similarly, the case of Fuji Il has the same trend



and its water content reduces to two times to that the controlled group. It revealed
that the water content of the glass ionomer has greatly decreased due to the use of
the Brightener 11I®. In summary, the Brightener 111 with low-viscosity and high
mobility enhanced the relative wear resistance of the four evaluated materials when
comparing with those unprotected groups. This light-activated protective film had a
sound effect to decrease the wet-absorbed expansion of the Gl and RMGI. Therefore,
tooth-colored restorative materials with the application of Brightener 111 could

improve their mechanical properties effectively.



