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Development of Anti-plaque Composite Restorative Materials

YAMAMOTO KOHJI, OHASHI SHIZUE and SAKU SEITARO
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Most dental restoration materials require an antibacterial element that inhibits secondary caries. Silver
glass ionomers have been used as potential caries-preventive restoration materials because of the antibac-
terial effect of the fluoride and silver they release. Because our in vitro experiments showed that silver
glass ionomer cement had antibacterial activity against oral bacteria, we developed two types of filler
containing silver. Both newly developed fillers demonstrated significantly reduced viability of oral bacte-
ria and these results suggested that silver might be very useful in the development of antibacterial dental
materials, such as composite resin and glass ionomer cement. In contrast Beautifil® which contains S-
PRG filler (a new material incorporating fluoride alumino-silicate glass, which has glass ionomers on its
surface), has been demonstrated to have an anti-dental plaque effect. It is considered that this resin has
anti-plaque characteristics because it releases and recharges fluoride. Our SEM investigation demon-
strated that S-PRG filler appears to be a restorative material with anti-dental plaque characteristics, Al-
though salivary proteins act as receptors for early colonizing bacteria in the pellicle normally, and the
first contact between bacteria and the tooth surface is always via the pellicle, our SEM analysis showed
material film on the Beautifil® resin surface. We speculated that the material film did not act as a recep-
tor for bacterial colonization, and that salivary components mediate material film formation on the resin
surface and interfere with bacterial aggregation. The mechanism of this interference requires further in-
vestigation.
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HEWICELTH, TVIZwA, YUBBLIURD &, SSPRGH»HLBHENLEBRAF VIZEALD
O rFy AR E N (K29, 30), 72MEE MEFEE ©THD, I/, HR2OSHERTESKSY VEE,

WICRELAZSPRGL Y VY EHICER ST 4 ANVYT A, A4 EIEEHEDOD O LIRS,
LEEEY & AR BEDE SN (H3D), EROWS 74 L AREEDOTRICER S DA - B H
NORMIZBVTOSPRGT 4 F—DEFRIFHET HBEELTVwE 0LELZS. wihic€ X, SPRG
IZoh, A rFI AOBRBPEMNTH72. Lo VY YRED T 4V AREEY IIS-PRGH & &
T, SPRGVY Y RENCHR EN/=7 4 VAKEEY  ShAEBAFT AR PO rFon, PLI=vAA
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(S-PRG 70wWt%)

B27 v MEFEEERAICERE L7 ZES-PRGL ¥ v HIRTE OSEMEZ
ZEN T 4V AREEEY

HERFH : 100s

®28 S-PRG7 1 5 —A{KDOEDSHAT
ALYV ] BL>Yr A flss  crov
. (S-PRG 10wt%) (S-PRG 40wt%) (S-PRG 70wt%)

X29 4EMIDOZFES-PRGL ¥V v RHEDEDSHAT .

i

\ BL YUY | CoCcLYv
(S-PRG 10wt%) | (S-PRG 40wt%) 0s (S-PRG 70wt%)

ALYV I

B30 [IRERIC 8 BB E L 72 K MES-PRGL ¥ ¥ K OEDSH#T
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AL
(S-PRG 10wt%)

cvor
(S-PRG 70wt%)

BL I
(S-PRG 40wt%)

ALYy
(S-PRG 10wt%)

“ Oﬂ F Si P g Ca

cLvv
(S-PRG 70wWt%)

BV
(S-PRG40W%)

AL T
(S-PRG 10wt%)

cvyy
(S-PRG 70wt%)

BLIv
(S-PRG 40wt%)

F ] Si “P S Ca

(33 72RFf b MMRFIERREEOBHES-PRGL ¥V U EIMEIC CHE SN 7 1 L AKREEW OEDSAHE

FURE)ORBIZII-THELNLZDIDTH Y, S
PRGMIZEEINTVAEF M) T AL F v BL T v#E
AFYBENLOBEMITHESBEBRL TV S b0 LRI
aha.

FUEINT T =7 IZHBEENA T T A NATH S,
HEL  OWFFRE L » TERERI IR S B4
F 7 ANVKCET BRSNS Y, HRBEH T
BEREME L) MO EL TR IHENZ <,
ZNO DM EMEIZEERT CEICSHEE, S 25
Ry ~—lc8Fhi37oau=—%FEKL, #
NS OBRELMEAERIC L Y NA & 7 4V AHTRR S
NTw5E, NAF 74 VAOBKICK TS, BHAER
WY - BRI OWENAE Y, conditioning film
PR IND EELNTEY, BryersbHVIT155BA
2%  OFRWE S EALREIZHA Lconditioning film
PRSI, FICE - TEEFE O L,
COZEDPHMEOMNERICHEELEZ L EHMEL T

5. KIRFE T MRAEERLE L 722S-PRGL ¥ ¥ EH
WIRIEH— % 7 4 VABEERPTER SN HENDS,
b MRAFEEBIC72RFHIR I L 72S-PRGL ¥ ¥ & R R
S. oralis DfF &Y (in vitro) B L2 25, & ME
R L2V Dy ~OMENERR 71 9 —&F
BICHBR R, BUBEOL Y Y L HBLTHRBITEL
(R34), K35~37OSEMATR» 5 L Y v R IZERK
SN2 7 4V ARREED AR O E RIS LT
WA ZEPRBEINS, Rittmann®iE, XA+ 740
LA DBRBAERIZOWTINA F 7 4 V2RO BADH
NRMFFEEOMMN, N4 4T 4 VEADE SR LN

ZRITL, REME £ NITER & 15 conditioning film
EDOREBSIHFEESTHLEMRLTVEY, H38D
SEME TR L7z & 912, & MEFEMERALPE L 7-S-PRG
LI Y RENDS. oralis DI ESEME DS, BHEIh
727 4 VAR ERICHEONEZED SRT,

ZORBEBDR WL Y Y REIN L CHE ST




130 ’

AIEANCH o7, ZOFEELL T 4 IV AKEEY, T VFY L, TVIZYALREDOEBEA X VBEDLH
b bESPRGHEROEHNESVHMBEOREXHE LZHEBL2SIPERITHIIEN, 77— UM
LTWATIEEMSERISN, MEoNESICA T HoOBEO—BERVBELLELS.

(dpm)

O wunm

B t - ErEnnE T
10000 L
9950.1

12000

9208.5

§842.3

8000

6000

4000

2000

A B C

R34 b MREFERICT2RIRIE L 72&S-PRGL ¥ ¥ ~DS. oralis DI EHE
EEEBRICIIERE 3Eo oM LR 1 Bicx L 3 et 247w, £
DFE L ERFEETR L

(S-PRG 40wt%)
M35 EMHEO L Y DS oralis DAFESEMIZ (x5, 000)

VY VEERICL Y RESBIE SN, BILAE () THARIMEREED (AN O LY Y RE~NONERERD 5.

AL ¥ (S-PRG 10wt%) BL 2 (S-PRG 40wt%)

36 72KFM b MRFEERRIERENOS. oralis f #SEMZ (X5, 000)
SRED A A
au=—HREED ST, BBLUOCLY VOEREIIT 4 VARGEZRDS
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10)
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CL 2 (S-PRG 70wt%)

T2RFE & MEFFERRIE L72S-PRGL ¥ > ~D S, oralis {3 (x 20, 000)

REBEH D LY YRENCHER S N7 1V AR
KREBRENIV Y REI#E L72S oralis
T4V AREEIA BB X5 Sk,
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