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A wide-angle X-ray diffraction and a small-angle X-ray scattering time
course study of de and re-mineralization mechanisms of tooth enamel

T2 SRR ? W, AT ARE A"
Tomoko Tanaka ® Hiroshi Kamasaka ®, Hiroshi Takii , Sawako Ishiduka ?, Naoto Yagi °

YL ) kR, P ERE R L 2 —
a Kzaki Glico Co.,Ltd., » JASRI/SPring-8

(RIS i) L3 AVEREICFFERE (O 1TROon20n, 77— NORIEIZ L > T
BT DI J:%.’;HEEF?N?IT?%):T@ T IVINRb, BUNRZERNAECDBRETH D, D LKD
WHREY THIIHRDOLT, EFERENROLNRNZ EnG Bhir Ll & LFEITWS, 2
DI i, 9%29%7‘::?7/1/52 TTHDLINT T AT RV AT PR ND Z &
THEIET S (FAKE) ZERmbhTnd, —FH, {7 Y 2 (Bk) CTBZS S vz @Kt L~
UAFEMTHDY VA Y THEH LT T A (POs—Ca) IZFAIRILE(EET A EMTH D Z ENHH
NTW5, 5T, P0s—Ca I & » THAKIL I NTZEALIL, seofda/rtl & R CEmtEE A3 5 A
Fafxs 7 _"F A4 e LTHMERETAZENHA L, LUV T AL ) VA A0
HYE TN TRl b 2 R > TG SN A 7210 ¢ BAKIEHIEHIC, TED XK 9 2 A =X A CHAERL
LTV 23] W) EEZBFREDOMREIA £ TIXE > TWWiedso 7z, ARl BARILE L OEE S Lo
BE2 U T NE A LTREERRT, R FAKLEBG%R D72 < & 12 LIRS EE S
EZ o TWDZ LA L=,

An early caries lesion in tooth enamel is caused by acids produced by bacteria in dental plaque and dentally
observed as a white opaque spot. In a cross section along the direction perpendicular to the enamel surface, a
caries lesion appears as enamel decay with a relatively intact surface layer and a mineral loss in the subsurface
region. When not cared, the decay spreads to the dentin and forms a cavity. Early caries lesion can be
remineralized that takes place in the top 0.lmm layer of tooth enamel. Phosphoryl oligosaccharides of
Calcium (POs-Ca) which prepared from potato starch (The product corresponded to Ezaki Glico Co., Ltd)
effectively enhanced the remineralization as recovery of mineral contents in lesions. The distribution and
orientation of longitudinal hydroxyapatite (HAp) crystallite were directly detected at remineralized zone in
enamel subsurface lesion by using X-ray microbeam diffraction method. Although the HAp crystallites had
the same orientation as the original sound enamel, it is not clear how to regrowth of hydroxyapatite crystallites
during the remineralization. Thus in this study, we tried to investigate the mechanism of regrowth of
hydroxyapatite at a time of remineralization in vitro. Hence we found that regrowth of hydroxyapatite
crystallites under the subsurface lesion has been occurred at least during 12 hours at the period of
remineralization.
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