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Influence on enamel surface by the various tooth storage methods
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Objectives. The aim of this study was to assess the influence of storage methods on the enamel specimen.

Methods. Each enamel specimen (3 mm in diameter) from bovine anterior teeth was stored in 5 mL of 6 kinds of media which
were saline, distilled water, thymol solution (0.1%), Hank's balanced salts solution (HBSS), ethanol (70%) and frozen at —20°C
for 25 and 125 days. In order to evaluate effects of each storage method, surface micro hardness (VHN) of enamel surface was
measured before and after storage of specimens. Also, confocal laser scanning microscope (CLSM) and polarized light microscope
(PLM) were used to observe the sagittal section of the enamel specimen.

Results. After storage for 25 days in the saline, distilled water, 0.1% thymol solution and HBSS media, the micro hardness of
the enamel surface have decreased significantly (p<<0.01). In contrast, storing teeth in 70% ethanol and freezing at —20°C did
not have significant difference in the micro hardness before and after storage. After storage for 125 days, only freezing at —20°C
showed no storage effect to the enamel surface.

Conclusions. It was concluded that 70% ethanol and freezing at —20°C with no surface contact of water could be proper methods
for storage of teeth in micro hardness study. So, we recommend that extracted teeth and tooth specimens should be shortly stored
in the 70% ethanol for disinfection process, and then be stored with freezing temperature of —20°C with no surface contact of
water.
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Table 1. Storage method used in this study

Groups Storage methods pH Temperature
Saline 0.9% NaCl solution, CLEAN-2®, Choongwae Pharma corp., South Korea 5.7 4°C
Distilled water Milli Q®, Millipore Co., USA 5.7 4°C
0.1% thymol Thymol, minimum 99.5% (CioH40), Sigma-aldrich®, SIGMA-ALDRICH Inc., USA 7.1 4°C
HBSS Hank's balanced salt solution with NaHCOs, Sigma®, SIGMA-ALDRICH 7.5 4°C
COMPANY, UK ]

70% ethanol Ethanol, absolute, 200 proof, 99.5% (C,HsO), Sigma—aldrich® S 7.6 4°C
SIGMA-ALDRICH Inc., USA

Frozen Refrigerator & freezer (SR-4384), Samsung Co., Korea —20°C

Table 2. Vickers hardnes number (VHN) values of each storage method (N=96)

After 25 days After 125 days
Groups N Baseline p-value*
VHN Delta % VHN Delta %
Saline 16 309.1426.2 198.7+31.8" 35.7 81.3+18.6* 73.7 0.000
HBSS 16 312.3422.3 273.0£31.7° 12.6 98.7+63.9"® 68.4 0.000
Distilled water 16 313.6+22.8 221.2426.1° 295 110.9+24.25¢ 64.6 0.000
Thymol 16 307.1£29.6 216.3+28.1° 29.6 128.1+24.3¢ 583 0.000
Ethanol 16 310.6+24.3 307.5+21.5¢ 1.0 275.4420.3" 113 0.000
Frozen 16 304.4435.5 312.5+38.8° —27 298.0+35.9° 2.1 0.012

ABCD. abedThe same character indicates no significant different at @ =0.05 by one way ANOVA with Duncan's post hoc test

delta %: decreasing rate of VHN for baseline.
*one way repeated measure ANOVA.
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Fig. 1. Images of PLM (x40, x100) & CLSM (%200) of slice sections of tooth specimen which was stored during 125 days (The

white arrow means demineralized area of enamel).
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