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Abstract

Chemital interaction near the interface between human tooth enamel
and aqueous solution of polyacrylic acid which is a component of new
types of dental adhesive material was examined by infra—red spectro-
scopy. Human tooth enamel plate was prepared by polishing on abrasive
paper. The plates coated with aqueous solution of polyacrylic acid were

quickly loaded on the ATR prism. In the spectra obtained, new absorp-
tion bands appeared at 1540 and 1404cm™! This indicates that calcium poly-

acrylate was formed near the interface between human tooth and aque-
ous solution of polyacrylic acid. This salt formation seems to contribute
to the strong adhesive force of the new adhesive materials.
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The model of adhesion mechanism

of adhesive materials which contain
polyacrylic acid.
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Fig. 2 IR spectra of polyacrylic acid by ATR
method and KBr method.
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Fig. 3 IR spectra of the calcium oxide and

its mixture with polyacrylic acid.
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Fig. 4 IR spectra of (a) the hydroxyapatite

powder and its mixture with polyacr-
ylic acid, and (b) the tooth enamel
powder and its mixture with polyacry-
lic acid.
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Fig. 5 IR spectra of (a) the sintered hydro-

xyapatite plate coated with polyacry-
lic acid,and (b) tooth enamel plate
coated with polyacrylic acid.
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Fig. 6 IR spectra of commercial adhesive
material (Sankin Carlon) at 1 min,4
min 10 sec and 10 min from commen-
cement of mixing in solidification

process.



KT 2 A EUEAM L WF T A VHO RE 29

DA IR X L OLEEEIRT 1700 cm™ DURILHE T 15
455, 105 & EEARERT S & & LICELT 5,
F &M, PAA. OFESHESERL 22 &%
Y 1540em™!, 1398em™' DR LR Ao L T <
52 kbbb, EROBEEEERIRREROR
ABER% 2FD 15056 3TRETTLNLLENT,
LEDHERP AL E, KRIENFEFZTDHNLKX
DOVEEDT e D AT HRETHT =+ A VES
CRRHBY AT 5, Lizht- T
FHOEBEP. A A, KB 8 L 7254 & FERC
FEROEERESERIC BT L ETF T A LV ESh
N Ca & ANKF L NEILFERAGL, KT 7
DNVBEA NS T LEERL Tnwd D EEbNLS,
IS ARIGEERT A EICL > TP.AA.
PEUEEMEMT I A NVEX SR E
DEE G BESIVL L ENTVWE LD EBbi
5,

4. & R

RS MOBRS TH B RN T 7 ) Lk
L B T A VHEBR, T A VE R S,
DTHBNAL FaxL T4 MK, wFor+
AIVEM, Bk A FuXxe T84 FiREDR
TS DWW THRIMRIL 2~ 7 P OVEETHRES L 5%
KD ED - 72,

1. WF T ANVERE -~ Faxs T 8
A MBRERIT 7 ) NEEZRETS &K
TIZYNEEAN T A ERT S, wTF L)
ANVEERB L BT 94 MRICK) 7
7 ) VERKET R AT L T L R Z vk
-7,

2. WIROFEY T 7 NEEL SUESEM O ERE
R LEGERRIC B W T, WF I ANVE
EDBEMETTE )T 7 ) ILEEA N ™7 Ahk
L, WELEENOEHRICEETELNL
Bbh b,

X M

1) D.C.Smith, Brit. Dent.]., 125, 381
(1968).

2) A.D.Wilson and B. E.Kent, J. Appl.
Chem. Biotechnol., 21, 313 (1971).

3) R.W.Phillips, J.Amer. Dent. Assoc.,
81, 1353 (1970).

4) HWE HAMMESE 30, 334 (1973).

5) J. B. Moser, J. Dent. Res., 53, 1377

(1974).
6) FmH, FEW, WE, HARggrEss 30,
259 (1973)

7) BN, A, B, KHIE, hH, sRE
T, 21 (1978 5 A).

8) kB, JNE, =M ONA KM, 55, %
P T2 mE, 21 (1978 11H).

9) D. C. Smith, J. Canad. Dent. Assoc.,
37, 22 (1971).

10) #E, &M, 57 $HK BASEH%L:
TR, 489 (1983 - 10H).

11) K, I, /R, HE, SR T,
18, 86 (1977).

12) L.J.Bellamy, The Infra—Red spect-
ra of Complex Molecules. Methuen,
London (1954).

13) K.Nakamoto, Infra—Red Spectra of
Inorganic and Coodination Com-
pounds, John Wiley, New York (1963).

14) S. Crisp, H. J. Prosser and A. D.

W ilson., J. Materials Science, 11, 36
(1976).



