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Optical assessment of dentin de/remineralization from a phosphate-based desensitizer

using optical coherence tomography
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I. Object:

Optical coherence tomography (OCT) is a noninvasive imaging device that can provide cross-sectional images of internal biological structure.
In addition to offering high resolution morphological images, the OCT signal can be used to estimate attenuation coefficient (ut) of enamel and
dentin. Previous studies have demonstrated a strong correlation between ut determined by swept-source OCT (SS-OCT) signal and mineral
changes of demineralized lesions. A new phosphate based desensitizer has been developed that contains zinc—fluoride glass. The purpose of

this study was to evaluate demineralization inhibition effects of a new dentin desensitizer using SS-OCT.

II. Materials & Methods :

Ten dentin slices prepared from caries free human premolars or molars were polished with #600 silicon carbide paper and slightly demineral-
ized using artificial demineralizing solution (pH=5.0) for 5 days. Two areas namely treated (T) and un-treated (UT) were assigned on the
demineralized dentin surface as follows ; The half of the surface on each slice was treated by the desensitizer containing zinc-fluoride glass
(Zinc-F, GC) for 20 seconds according to the manufacturer’s instruction (T), while the other half surface was stayed as UT area. The dentin
specimens were then randomly divided into 5 slices each and allocated one of the following treatment groups ; ( i ) further demineralization
group was immersed in the demineralizing solution at pH 5.0 ; (ii) remineralization group was immersed in remineralizing solution (pH 7.0).
After the storage for 3 days, five cross-sectional images of dentin from each dentin slice were obtained using SS-OCT (IVS-2000, Santec) at
1330 nm center wavelength. For image analysis, image analysis software (Image] version 1.47n) was used to import the data of SS-OCT. A
region of interest (ROI) from the surface (width 1000 m X optical depth 500 #um) was selected and converted to a signal-intensity depth
profile. The signal intensity within the ROI was integrated as the area under curve (AUC500). The ut was also calculated on each average sig-

nal-intensity profile. The obtained values were statistically analyzed at significance level of a =0.05.

II. Results :
In the demineralization group, SS-OCT signal from T surface showed slight increase in AUC500 for T surface but no significant difference was
observed (p>0.05). However, ut for T surface was significantly lower than the UT surface (p<0.05). Remineralization group showed no sig-

nificant difference of AUC500 and it between the T and UT surfaces (p>0.05).

IV. Conclusion :
The new dentin desensitizer containing zinc-fluoride glass showed less signal attenuation in the demineralization group. The new desensitizer

could decrease the further demineralization on dentin after the treatment.

Kumiko Matsuzaki-Tanaka
Department of Operative Dentistry, Field of Study of Biofunctional Recovery and Reconstruction, Okayama University Graduate
School of Medicine, Dentistry and Pharmaceutical Sciences

tanaka-k@cc.okayama-u.ac.jp



AE5 (1&18)
[2501]
Optical assessment of dentin de/remineralization from a phosphate—based desensitizer
using optical coherence tomography
KIAE—LUAM B IR EE AV VBRI -0 M RBBUNGH M (CL3 R F &R IR/ B R IRIED S FHIFFE
OKumiko Matsuzaki', Yasuo Shinno', Akihiko Yokoyama', Yasushi Shimada',
Alireza Sadr?, Yasunori Sumi®, Junji Tagami*, Masahiro Yoshiyama'
omig AXF'.Mx RE'.HAL EA' BB RE'

Alireza Sadr?. 4 RfE. AL JEXR*. F EF'

'Department of Operative Dentistry, Okayama University, ’Department of Restorative Dentistry, University of Washington, *National Center for

Geriatrics and Gerontology, * Tokyo Medical and Dental University

"EIUKFEEEEPIRAAETR. 2Department of Restorative Dentistry, University of Washington,.,
TRIATBUEAENL REFEERARLVA - REERER KF

1. Object :
Optical coherence tomography (OCT) is a noninvasive imaging device that can provide cross—sectional images of internal biological structure.
In addition to offering high resolution morphological images, the OCT signal can be used to estimate attenuation coefficient (U t) of enamel and
dentin. Previous studies have demonstrated a strong correlation betweenp t determined by swept-source OCT (SS-OCT) signal and mineral
changes of demineralized lesions. A new phosphate based desensitizer has been developed that contains zinc fluoride glass. The purpose of
this study was to evaluate demineralized inhibition effects of a new dentin desensitizer using SS OCT.
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II. Materials & Methods :

Ten dentine slices prepared from caries free human premolars or molars were polished with #600 silicon carbide paper and slightly demineral—
ized using artificial deminerelizing solution (pH=5.0) for 5 days. Two areas namely treated (T) and un—treated (UT) were assigned on the
demineralized dentin surface as follows ; The halt of the surface on each slice was treated by the desensitizer containing zinc—fluoride glass
(Zinc—F, GC) for 20 seconds according to the manufacturer's instruction (T), while the other half surface was stayed as UT area. The dentin
specimens were then randomly divided into 5 slices each and allocated one of the following treatment groups ; (i ) further demineralization
group was immersed in the denimeralizing solution at pH 5.0 ; (i ) remineralization group was immersed in remineralizing solution (pH 7.0).
After the storage for 3 days, five cross—sectional images of dentin from each dentin slice were obtained using SS—OCT (TVS-2000, Santec) at
1330 nm center wavelength. For image analysis, image analysis software (imageJ version 1.47n) was used to import the data of SS-OCT. A
region of interest (ROI) from the surface (width 1000 m x optical depth 500y rn) was selected and converted to a signal-intensity depth
profile. The signal intensity within the ROl was integrated as the area under curve (AUC500) . The P m was also calculated on each average

sjignal—intensity profile. The obtained values were statistically analyzed at significance level of a =0.05.
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IIl. Results :

In the demineralization group, SS—OCT signal from T surface showed slight increase in AUC500 for T surface but no significant difference was
observed (p>0.05). However, [ t for T surface was significantly lower than the UT surface (p<0.05). Remineralization group showed no
significant difference of AUC500 and | t between the T and UT surfaces (p>0.05).
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IV. Conclusion :

The new dentin desensitizer containing zinc—fluoride glass showed less signal attenuation in the demineralizaion group. The new desensitizer
could decrease the further demineralizaion on dentin after the treatment.
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