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ESR Study on Concentration of Polymer Radical Generated
in Light-cured Composite Resin

KAMEMIZU HIDEO, OOMOTO SYUICHL, IIJIMA MAYUMI,
WAKAMATSU NOBUKAZU, ADACHI MASANORI and DOI YUTAKA

COWMZEOBMIE, BFAECLEERE (ESR) 12X, HONESE I RY y P LY ICEET S
BV =SV H N EEERE L, THSEREEED S Y IVEEOZELIZOWTHE T 52 Thb. avE
Ty MY IEHHROLORMHEH L, THOEREE 2 T o7 (BETER 3R R T A
T v (IEEHEER 5 ~120001]) CTiT-o7z. HBEAR I VRY y FL Y vHIZEELLZRYI =TV H )L
X PMMA OF) <=5 THIVICIEFFIZHEUL Tz, SUAME, F2 /250 72X 2B EIZH
AL, ZOREIERS T, oL 7. ESRAIEROREEL & DI2T DA IVIREELHINL, FZ
DOREORKMOIINL 72, K&, 60CTIx, 73 7IVIEER, BERMGE2 5100 HBZICRK (2.12x
10®spins/g) (ZE L7z, L2 LAaA6, 7V IVIBEDMANEL/2HZIE, GRS 2hb o 376
L7z, BT V5 0 TORBHEIC L > THELNZT VA VgL, OMMIESCRA (3.51x10%
spins/g) L, ZOBI0MHE E TIIMARETH -2, 612, BEBOR) v —F VA IVOREED
ZWiiy, F2ar Ry FLY VEBOREREMENIETE, STYNNZELER L. BREREN20TC 0
iy, 12HGRTOHRIRGH TR (BATIRER 3 M) OREOR 2/ 3RETH 2 Lvbrorz, SIREICL -
THEAELLZTVANVIERGT, BRTORETREMTHL I Lrb, 7V WIVIEED ESR MIEDIEFIC
fiifETHLIEDbhrols. TRHEDIENDS, TUEDY FLI VDTV HIVIEEITESER TSRO
L LFHIC& BRI S 7

¥—7—F:ESR, BREAMa LRIy bLY Y, RUS—=5TH), KRS, 577 IViEE

The purpose of this study is to detect directly the polymer radicals generated in light-cured composite resin
and 1nvestigate the change of radical concentration under visible light irradiation by electron spin resonance
(ESR) spectroscopy. In the present study, a commercially available light-cured composite resin was used, and
a xenon lamp (irradiation time of three hours) or dental halogen lamp (exposure times of 5-120 seconds)
was used for vistble light irradiation. The polymer radicals generated in light-cured composite resin were very
stmilar to the PMMA polymer radicals. The radicals were generated immediately after the light irradiation
with the xenon lamp and the radical concentration increased rapidly during the light irradiation. The radical
concentration increased with an increase in the temperature of ESR measurements during irradiation, and the
maximum value also increased. It reached maximum value (2. 12 x 107 spins/g) 10 minutes after the begin-
ning of irradiation at 60T in air. However, after having been saturated, the radical concentration decreased
even though the composite resin was still being irradiated. The radical concentration obtained by the irradia-
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tion with the dental halogen lamp reached maximum value (3. 51 x 107 spins/g) after irradiation for 80 sec-

onds, and remained saturated until 120 seconds. Moreover, the more the storage temperature of the composite

resin sample was lowered, the longer the radicals remained. The radical concentration was about two-thirds

of the concentration after 10° minutes irradiation 12days later at a storage temperature of 20C.

It was found that ESR analysis of radical concentration was very easy because the radicals generated in

composite resins were long-lived at room temperature in air. Thus, these results suggest that the concentration

of polymer radicals serves as an index of the polymerization (or reaction) rate of light-cured composite resins.

Key words: ESR, light-cured composite resin, polymer radical, light irradiation, radical concentration.
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Fig.1 Light-cured composite resin sample used and light
exposure using dental halogen unit
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Fig. 2 ESR measurement and visible light irradiation in
cavity using xenon lamp
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Fig. 4 Change of radical concentration during visible light
irradiation using xenon lamp at various tempera-
tures in cavity
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irradiation using xenon lamp at various storage
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