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The Effect of Children’s Beverages on Degradation of Dental
Resin—-Based Pit and Fissure Sealant
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Department of Dental Hygiene, Daejeon Health Institute of Technology, Daejeon 34504,

'Institute for Biomaterials Research & Development, Kyungpook National University, Daegu 41566,
2Depar*[ment of Dental Hygiene, Howon University, Gunsan 54058, Korea

The consumption of beverages among children is rising. The purpose of this study was to examine the effect of kid’s drink on dental resin-based
pit and fissure sealant, Pororo, I-kicker, Sunkist kids were included in the experimental groups, and Samdasu was included in the control group.
A conventional dental sealant material (CIinproTMSeaIant®) was selected for this study. Resin specimens (8 mm in diameter and 1 mm in thickness)
were prepared according to manufacturers’ instructions and the initial roughness (Ra) was then measured, The pH of all the four groups was
measured using a pH meter. The specimens were individually immersed in 5 ml of the experimental solutions and stored at 37°C for 72 hours,
Following this, the surface roughness of the resin specimens was measured by Surftest, The concentration of residual monomer released was
determined by high performance liquid chromatography (HPLC). The surface morphology of the resin specimen was evaluated before and after
storage by scanning electron microscopy (SEM), Data were statistically analyzed using Kruskal-Wallis and Duncan’s test, The results showed that
all the children’s beverages examined in this study contained citric acid, The pH of I-kicker was the lowest (3.03+0.01), followed by that of Sunkist
kids (3.26+0.02) and Pororo (3.47+0.02). We observed an increase in the surface roughness of resin specimens after 72 h of immersion in all the
beverages tested (p<0.05). There was matrix degradation after immersion, visualized on SEM image, in all the beverage groups.
Bisphenol-A-glycidyl methacrylate was not detected after 72 hours, but triethylene glycol dimethacrylate levels were increased in all the beverages
tested during the 72 hours by HPLC. These results suggest that intake of beverages containing acid can cause degradation of the resin-based pit
and fissure sealants in children,
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Table 1. Materials Tested in the Experiment

Brand name = Manufacturer Composition wt%
Clinpro™  3MESPE, Inc., Bis-GMA 40~50

Sealant™ St. Paul, MN, TEGDMA 40~ 50
USA Silane treated silica 5~ 10
EDMAB <0.5

Bis-GMA: bisphenol A glycidyl methacrylate, TEGDMA: trie-
thylene glycol dimethacrylate, EDMAB: ethyl 4-(dimethylamino)
benzoate.
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Table 3. 4R Values for Each Experimental Time

Group N Oh 72 h R (after-before)*
Samdasu 12 0.09+0.02 0.09+0.02 0.00+0.02*
Pororo 12 0.09+0.02 0.15+0.02 0.05+0.03"
I-kicker 12 0.09£0.02 0.15+0.02 0.05+0.03"
Sunkist kids 12 0.09£0.02 0.16+0.02 0.06+0.03"

Values are presented as mean+tstandard deviation.

“*Different letters show statistical difference between the groups
tested (p <0.05).

See Table 2 for information on each product.

Solution Brand name Manufacturer pH Acid
Control Samdasu Jeju Province Development co. 7.70+0.03 -
Kids drink Pororo Paldo 3.47£0.02 Citric acid

I-kicker Cheongkwanjang 3.03+0.01 Citric acid
Sunkist kids Haitai 3.26+0.02 Citric acid

Values are presented as mean+standard deviation.
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Fig. 2. Release profile of the specimens in experimental solution
during 72 hours in vitro. TEGDMA: triethylene glycol
dimethacrylate. See Table 2 for information on each product.

(C] E"oror_d

(E):Sunkist kids

Fig. 1. Scanning electron micro-
scopy images of the specimens
surface. (A) Before immersion. (B~
E) Immersed in the storage solution
for 72 hours (40,000%). See Table
2 for information on each product.
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