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Abstract

This article introduces physico-chemical methods
which may be useful in the dental materials science re-
search. Polymer photophysics has enabled distinguish-
ing different conformations of poly (acrylic acid)
(PAA) in solution by fluorescent “distance” probes at-
tached to the polymers. Analysis of the interaction be-
tween pyrene-labeled PAA and type | collagen suggests
a direct chemical attachment of the ionomer component
in glassionomer cements to the dentinal collagen in the
bonding. Thermal stability analysis of collagen with a
number of organic substances suggests that the adhesive
monomer components of resin cements effectively per-
meate through the collagen bundles or molecules in hy-
drophobic environments, as indicated by the denatura-
tion temperature changes. Polymer thermodynamics has
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shown a potentially useful approach to impart fine and
ordered structures in the nano scale to some biopoly-
mers in solution, achieved via a specific mode of phase
separation : spinodal decomposition. The quartz crystal
microbalance with dissipation monitoring (QCM-D) is a
powerful tool to investigate the adsorption properties at
the biointerface because it can measure both the adsorp-
tion process and the viscoelasticity of the adsorbed sub-
stances (adsorbate). The extremely high sensitivity
makes it possible to apply QCM-D with adsorbates of
various sizes : from small molecular dimensions to
large cellular or microbial dimensions. The author
strongly encourages the widespread propagation of
these physico-chemical approaches to assist in dental
research.
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TEAEDVHILL TV D L W) SRS LI LIEHNSh
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PERMEE /<~ — SIREIKAE L Ta T — 7 > O MERIE
AT X222 W2 Sz (Nishiyama, et al.,
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i (B — B nucleation and growth, NG) 752
C RIS S (7). I —#ICA
LNHLMBEEDTEETHL (7)) TV =X, T7=1,
1987). —J, ImBEZEALHE ORI B T A\ HELR 2E 72
FoEcid (K6), WM o 72k
JEREYASIEAE - FEE L, iR PEEIRIE A — € i 2 8 R 72 RS
ZDZREMINY — 2 EBYIHTHENRET S (RE ) —
& )V 43f# 5 spinodal decomposition, SD) (X 7). J4:4 5%
REEIRB DO W Fehn (£ U 2 M B O REA A X) &
WEY Y ¥ 7 (72 FHEE) ATIZE 5 Thw =27l
|34 x Lcik 5 (Can, 1065). 2L 5 M
A ZDFii - 723k F 7213 K S O — kR M ARG <, Jhl
#t (bicontinuous) HiEa & % 2 & d %\ (Ougizawa et
al., 1985 ; Ougizawa and Inoue, 1986 ; Okada et al., 1990).
AR RS AT F v ERYZFL VY
I—VOMEETIE, TNENOKFRITEIRTIEE—
R RE T dH % DMK TH I BED A U 5. MHDBETA L
72T TR ORES R ), MrHiRO €T
FVRENE VL AL L CTHEEHS LT 5729 (i
zomoto, 1984), HUREEIRETHELZBIS T L2 &N
T&%. YUTALy FTRMBLZZIT—=T Y 2HNT
BEMEEBISE T 5 L HAWUSE WERIRIRA A U2, 203
WPRAEDS 7 L2 FRSICEMEAF T 52 s (K
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8), TORTBEINTMBPMENAY ) — & Vi3I
XA EDPREENS (Nezu and Maeda H, 1991). 4
U7:ME5&E D A4 AV HGHTH 2 HH121E, %
DWRD 7 — ) T S PR G A X2 KD B

ZrIPLEZONL (M9). ZONHETRDIH
B, [ U R THREOR - I2OW TEBISE 2 EHRE

WL FHEE ENETH S (BEAS, 2005).
CORETH ML Tz RET 5 &, #H—
BRYA XD IRILE T F UREBKRDR L Z L2 5.
DFEEFHT 5 Z & T A XofiliE S =2 4L1%ko
o5 F MBI RRT I WRICRLEEZON
5. (1) A —=F Vo THgESEo b2 L,
(2) MBI S 0T (Kl Eaz il
BAEL) TEOMEEEETE LI L, ©2 AT
HiE, MEEMbLROT, UHEOE WSRO T
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Lo THUK - BUKKIHZ/ED 717 55728 (Onda et
al., 1996 ; Hosono et al., 2005 ; Ishii et al., 2010), #ilz 3
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Af=f-f,<0). WHEICLLZEEHMZAMNETHE, Af =-Am/IC L %5 (CIZEBEERT
TAXERIRE). WS, RS 7 bAoA I L2 EREE(LERE L ROONS. 1272

L.
N5,

C OIFEIWAEWEAKSIEIRT & BT~ L T a5a (RIS (2o Al

QCM-Dik. EWFEARINE TIIWE f, RIEAZFHI L7212, SRR 1R 2. FEdRI3IE

B ORGP & 0 BAERITTA = A, eV sin(2aft+¢) & L CIRERE T2 (g3
N). FLERLTVECTHAET L% L, WAEWEIBE 52T 5P K E VT &
Wil B, D =Unft TERESNBZEIZZANF W EIFITh, BAERED [HhS59HE]

DI/EEE 2 5.

C OFBEREHN & FEREOH A4 7V EBED RS LI K o TRFFNIZAS

EAD ZFHIT 2 )7 :05QCM-DiETH 5. FERIMADWA B DA ICH L TV 5.

pH Z1t &
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i% Ol\“ 0

0 0 0 0

& o 0
B fF = E T ¥ RS E (FFEE#RkICED

HEEDHEE)

Bt HEREOY V' F— 2 OBERH

BALMERE OB VF— 2 (IF) W5 OBEIWAED, RS OEE 2B
AR B, WHFTTHo THRIMEICE s THESHEEINDL Z L2 5, W DEKS)
NEFHEHMEENTHLEEZOND. ZOEMIWHERNZDOT, pHELE 2L v

FET BN VF—AOREKM ) F =T -

QCM-DZEHWERE O+ X EREBFLHEMED
FEFFBIT—RmBMEEREADZ >NV E, iE
MEDRE & WMEIREDEHER

—EDE W TT D IREY T B K FEIR T R A
% L CEREDHNT 5 & ZDFWEIMET 5 2315 % F)
HLT, B0 EWAE % et 2 HErKaHERT
~A4 7 1sNF v A (quartz crystal microbalance, QCM) i
Ths (M10a). WAEWEIKEFERT LTI T
RET 5 THIEZ | W TEER O RIS Bl
SEAIZ BT %A (Sauerbrey, 1959), Hk & 22\ 401+

(67)

VAT ANDICHPEIRETE 5.

R0 B WEEAROWLE TIX, FIET ORIEWE 4
ROEFAHERE L N3, BEE ORI X o TIRE)
WEBEZTL, 20D, BHOQCMTIEANTD
WA mE b e LCBIN, TSN % 5. ISR L
T, B OB X 2 BT OIRIGIHFE DI S 5 5 Wk
Bo [#Hors] 25 tid 5 X% HEHAbE72QCM-
D (QCM with dissipation monitoring) % v 5% &, %
HBL WK OWAERIZT TR IWAERBOWE Okl
) LPECERilic & % (Rodahl et al., 1995, 1996) (14
10b).
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RO TT =7 VI3RS EOREVIRETERE T LD L, BRIROY VF—2 TS EDIFEA L L

WillfkE LTHALTwS. $72,
b ENDLNL.

WE oW B & WE W OREERAT ORFZEIL, 2R
k% (Hook et al., 1998 ; Gurdak E et al., 2006 ; Hemmer-
sam et al., 2008). ¥ RIZIZEMAE OV L TH S
25, HAMEICH I HE R < (Hayakawa et al., 2005 ;
Yoshinari et al., 2006) MG % HIET b0 bHA S
b, 72k z0E, pHIZIG U T EIREDZAL 3 2 Bt
KM TIE, WIS VT BH DY) VT — LS ENIZR
BiAT 52 LIRS N, pHIREIIC X 0l i 1 il 4y
HECTH DI EAREE TS (Nezy, et al., 2008). [T
AR OIS E) CRFTAYIZpHAME T L 72 5060 THOR A &
PR EZ R 5, AR OEGERT OB ORI
Hh eSS, QCM-DHATIZWAE W OREEIZD
WTHAN R BRI O N wizo, FTHDBEMED
BEHBIA% v (Gurdak E et al., 2005). %38, QCM-D%
MW7z 237 Bk O TIREVNE Y7 7)) —
F— IS L72BHEE LTRFEINTW 50 b R
& L CHIBEZR Y (Liu G and Zhang G, 2013).

RS, MR EET LMo hCTw bkt T
VEY Y=L (CPC) DX skt (A 4 1)
RS AR OMERE~OWAE D pHICKFE L TV A 72
O, pHEIZ X 2V F v — IR TH L EE
ZAoNb. FM Lo TERERT RG5> FH6

(68)

U F— A DOHHR AR LTI T — 4 M2 W A5 AR %l

ko BBEF =R 7E TOQCM-DDIFH S A TWw 5

(Ninness et al., 2002 ; Sakai et al., 2010).

T/, BRORLRZ (BRK, WA KRR S5
T OWAEFEIZOWTIE, 7RSI L TG DA
A AT 47 A, WEIRETORBMEIREREL L
ARENTWD (Nezu et al., 2010). ZOFEE, Mz
DEHERCWAEDONED &, FRNTIE 2 KE~D
WHEOBF M AR M T 5 FBRELTHAHAMT
5.
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B4, FLE2HWAT L, ARICHEERZ S EHLIE
WIZZF ARG TV 20 - BARGIRT S g, W
BIEFHEFICHAE D OH L HEHFRTHL BET—5 0O
7574 & T). TR LT, WA LETE
B S R T — 5 O A LI CTBIS &
ZH - MWT S, [HTBTHETB] WENET 7
O—FEWnz5b —oN)V—A0bE5Nn5HEHILE
Hl—2IZRoN 5720, k2R - T 5121384
W7 EEBRDPLEE 2 b, TORICETERERAT 5 TIH
MHEICHET, —ODfima 5 T TOHMIC RS, £
DD, —oD) VY —ALROERPEEND [H]
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