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TE)BEER TG, ((FF 25) 74 1 B AR 2E TR 228 ) R R B, XOL((HF 2% I L SR8 1A 2
BERRWE, X(FFH)AMBIAIE)NAEBRE, (FHNABAECE
BEIRER, X((FE)NHELAE CE)BIRE, (F&)NGBAREFIEH
BB, XU((F )M B IL)BHRER, (FE)NMBIRE R AR
HE, W(FEH)AMBAZEZI)PRE, AT ENGREEBERE,
R - =-FENERE, R HNHREURRRDRE, X

18
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(FE) IR BRALR B oRIR, RPE)NMREELEIR(FE)AE,
RFE)ABBRELN 2R E-2 BHR, ROTE)NME R 2 sk
MR, R(TEH)NHREL L HREE, R(FH)AMRELNZ MRS,
AR FIAE T BEAL Bl R P B2y o 38 TT DAAE T ANV AN B R fn (P )
WHRTR « 77 B R (F ) A MG TR B AL AR (19 T P9 5 DO 45 IR B AL ) i =6
ZR)MIRET B, [KRYREREY . ARRARXLENENAEYE
EHRAW RS~ P-OH B> MR E it & @ X e S,

XA A YR LT L, B, fEA(FE)RIGR R ERIBE K
REEEAVRBR I R N = Y15 8] . XF 3k BB T A8 B R A% B =R 1 Rk 4y
KRB R &M idEAERE L F 4,872,936 (Engelbrecht)
5,130,347 (Mitra)H . B LAY & Fb 3 & 5 0 B XA M R 4 0 1R 38 40 1Y
WEY. FEMETUMHXELEGDHRED

HitwHREEANGE#SARMLEYEE, flw, TREAN
XUBEER » 7 FF e an 36 [E & F A 47 No. 2004/0206932 (Abuelyaman %5 \)
F; AA: ITA: IEM (GBI AA: ITA #£RWE 2K FEFER 2-
FERR S CEERR RN, #5355 Yy 0y 38 o 1R 2 T 4 Ak R B s iy ) 5 P
BERIGRERER, M/omENTAENETFENARENALER: KFER
3L Yy, Bltn, wnsEEEH No. 5,130,347 Mitra)) I SEREF] 11 Frik);
PA B 2 [H % F) No. 4,259,075 (Yamauchi % N), 4,499,251 (Omura 25 \),
4,537,940 (Omura % \), 4,539,382 (Omura % \), 5,530,038 (Yamamoto
% N), 6,458,868 (Okada 2 N), FIRKYNEF]Hi% A4 No. EP 712,622
(Tokuyama Corp.)f1 EP 1,051,961 (Kuraray Co., Ltd.)F FTik A8 Ls,

ARFEHAEDETTUARBXFENAEY, RAFBEWHRERR
RN B AN AEY. B, IRASYER A& IH A
RAEKER. flw, XENAEYTLUERE: B2 —ANFE)NE
B ZEMZE D —-0-P(O)OH) EAME —HEY, HP x=182, M
HrA Tk 2 b —/~-0-P(O)(OH), ZEHFPTIA 2 D> —AN(F ) NG BER

19
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EEd C-CoeRERN & aBEEs—NFE)RGBRAZEMZD
—/A-0-P(O)(OH), AW — b &, Hd x=182, MEF R, —
A~-0-P(O)OH)ZERAMPFIRE LS —AN(FE)AHBEAEEL Cs-Cp 2
TR, AR RINGEAARLED: FIRFMGER:
R, XEEMASYICEAF W 2004 £ 8 B 11 HERAZ M3 E I
EIFS 60/600,658 (Luchterhandt %5 A)H

WE, ERERNASYRERL, ARUNASVEERED 1
FE%, FEEELIEE% REFED 5 EERNTHRE KB
WEHARNENAEY . BE, HREANAEDEEET, 2K
HEMBTEEL 80 EE%, FHHEEL 70 EE%, HIEFESL 60 &
B%MWHRE el A ANENLED .

Je5IRFER

FERESEHTET, ARVHNAGMETHRREGN, NHAEGHE
BAIE A MR FE5 RFIEL, KFIRFER), Fridis xZma
WET LIRS, SIREAAYN B BERESEEL). HTRESABHERL
BEAMASYMESHAI AN EEBEIYE, BEHIREKA
300 nm~1200 nm, A% 4 300 nm~600 nm. $F 5 H H A4 B H
HB R FEH LI RE KN 380 nm~450 nm, BN ZBEEEBEE AL
Yy, 3% E %) No. 4,298,738 (Lechtken 2% A\), 4,324,744 (Lechtken %%
N), 4,385,109 (Lechtken %5 \), 4,710,523 (Lechtken 5§ A\), 1 4,737,593
(Ellrich % \), 6,251,963 (Kohler % \); F1 EP Hi§ No. 0 173 567 A2
(Ying) P id B AR L&,

YAIKT 380 nm £ 450 nm MK TEERA R, BB 51K B HE
(T R T R TR R(2,4,6-= FF B 2K B3R R B R AL
¥)(IRGACURE 819, Ciba Specialty Chemicals, Tarrytown, NY), X{(2,6-
=B B PR B 3 )-(2,4,4- = T EE R B ) B AL ¥ (CGI 403, Ciba
Specialty Chemicals), X (2,6-— R & EE 7K H BEE)-2,4,4- = H I IR Fl

20
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o - E2-FEI-FERN-1-TEEEI 25: 75 WREY
(IRGACURE 1700, Ciba Specialty Chemicals), X{(n5-2-4-3F % = #5-1-
)W (2,6- = F-3-(1H- AL 1% -1- 35 )- X £ ) 4K (IRGACURE 784, Ciba
Specialty Chemicals), X{(2,4,6-= FF 3E% B B 28 ) R 2L (s AL 70 2-32 3
2-FR-EEFR-1-REERT 1. 1 HEA%DAROCUR 4265, Ciba
Specialty Chemicals), H1Z.3& 2,4,6- = F AR I8 T B M EE(LUCIRIN
LR8893X, BASF Corp., Charlotte, NC).

BUEIE R 7R & B2 R B A 4 S A Y o AR T I8 Y B 7= 481 4 A
JEE 2 4-(NN-Z IR 2E) K AR IR AN N, N- - AR RE 2k £ 56 AL
WL B . MRAILERA, BAAGYWLRERN, HETERSE
MAEDTRFELEN 0.1 EE%~5.0 EE%. HA5IRAEREN
TARGURBARN 5 R A5

HTREEHETAREHASY M HMBESHTI KFIE, 8
FBE—MEZHEWRETI R AGER)EHE TN =c R, BF =
K5I RFEREIEBES L B EE £ F) No. 5,545,676 (Palazzotto
LN HTR B BT SRS . MG LSS B T O EES A, B,
SN FEES . SRR ZEEUS . MR RS R R
TRk FE IS DU (FL W R )M R S . 3% 19 Y8 B3R 2 U 400 nm~520 nm
(L3 450 nm~500 nm)¥8 B A #70 6H SLERA ZBR . SELIE LB Y =2
A IR 400 nm~520 nm (FF 5 AL IE 450~500 nm) R B2 Y6 Mo =8 . 18
WSV . R . AR, 3,3,6,6-l9FENCZH. 3
B 1-2R4E-1,2-00 ZEWA 3L Ath 1-55 3%-2-42 2-1,2- Z — B a1 &
Pk i AR . LIEM B FE e aERATE, B, 2%
TPEAEERRIE. BT AREMETFIREHNEHNEMESH
=TI RFMARCE L, B, EEEH No. 6,765,036 (Dede % N)
. BAMEMEESMFI KFAERICEAEFRB N “Hardenable Dental
Compositions with Low Polymerization Shrinkage” HJ & ¥R 3€ H Il i HE i
No. 60/679265 #,
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WRASMEBEREW, ARAKAEYERESHED 0.03wt%, ¥
THE D 0.08Wt.%, HEHEEED 0.12wt.%, HEF /D 0.18wt.%H)
SE .

TR AR B A AL B L AR B /7 BB AL R (B, R &R/
SATER) . HEW T RKFER B KRS HBUR T, FRE
THRGTEE I B B A K IH 6 R E

AR T KA R

8L ET, AKHKNAEYRTILEGELR, 8, AF
W) AL AR AL B R FAR S S R, SIRFIBER), Bk 5]
RAEKBO S LW B e RS BB A %, KR
RN A AR RE BB AEY, TR E R YA &
. RBE SO B E R R RE AR EA S,

M FEL A ST LEFEENERELER, rRERERE
A REAL I A (R R A AT R A B R R ALIE R, R
A SRR FE A AN R R o 18 A T AR W R B 5E 25 1 w4 R
FAERF . AR MERE BRI RS . FIEE R EAHD 3R AE £ H % F No.
5,154,762 (Mitra % N). FEE % F| A FF No. 2003/0166740 (Mitra 5 A\)
F112003/0195273 (Mitra % \)H

I SRR A TR L A b R N B UM, AR AE BB S A IR 48 R
B, EEEXAMARN AN B di2k. XF B & 62 B RN,
AU TR AR, FFRE AR A IS &0 P AT . IR JRFURIE A
FMLER BRI EREN, FAASRKEATENZRG, AL
BE MR LUE @ F (M R T . BTN &A% 50 8 ik
RIeH ShiRA G R/K AT ), AT RE 95 e 55 70 9 i A2 T A0 i 2
E Y H AL RS P GF BB 5 B
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AHUERANCERALR. PSR MERATEYFIEEEF No.
5,501,727 (Wang F N)F 2 H I BRA MR MR EY: 1%, 575
AU, 48T 3 T PSRRI NN-SU (B3 230 -5t -, 5 F
HRWRERE, x-FREBREMRVERLE: R, W 1-2%-2-
AR DUZEGAR. DEEERMR. 1,1-Z T FMARF 1,3- =T HFR;
MILREY) .. HAREEFF T EFEAS). ST, REKRE
By WE BERERT RARREEE) . & T AR R 5L s I AR B AR B B
TR, MLRED. REERMERK.

BEREAFIN FAGRECR N R 5 B REAEK, GFEEANRE
TRmEMIEE, wh. W, &, RS, HAafaanarmg
FAY), mdEMAERER, SREAE, WRETEAE, RTEIR
A, MERELSEMAE, URITESRENE, W&, Sk,
BRERAI(IV). EIBRAILEE . RmERAMILE . ERRAMEE. RILRE
.

ARFEMHZ T —MENMRNE T —FaE g m. &7 EUmA D
BEUESBHESY, DS EACREGREZE, £S5l RT,
MERRBEREE T, IERATREHASYMIRENE, Xt
7 2 E & A 2 FF No. 2003/0195273 (Mitra 25 \)F .

ERFMENFNOFERFTCUAFRS N E BERNEE, X
AEIRETEAA YR TEERIBERZINKTAE RS, HURE
7545 2IE AL B TR VP 5E

W, A SRR B EEH(EEK), & RAFE
B2V 001 EE%, HHEFERD 0.1 HE%. B, HUELNAEY
KT R ERT(REK), ERAFEEAKRT 10 EE%, FEF
AKRT 5 ERE%.,
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WE, EREANASYN RS MR ERT(EHEK), EUFEFEE
BE/ 001 8%, BEZE/D 0.10 ERE%. B, LAELNASY
M B EEI(BEREK), EUFEEESNKT 10 EE%, BEY
KT S EE%.

I JE 7 Bk S AL T AT L% 25 B & Y No. 5,154,762 (Mitra 58 AN) BTk 1
BEAT R3S, Xl E SR ATEANA S IIC AR e, JFAEFE
F T8 AT 8 SR R B A g e — . Blan, I 2k R
S ALFIFIIE I PT LA S R B B2 i B AR R ENR &, JRRIFFER
FReds. S FEENERTUS HbEMAERRBES, B, 53
[E & ) No. 5,154,762 (Mitra 5 )T ik Kl 4L AL SR E -

HE

AR WA ST DS A R . HEW B B & ST BN
APANAEDTHL TS MBI — SRS, WM aeEE
A BT K E R SR

SRR 2 4 I . SERL T LR AT BRI R £ W () n, XUUE)RLRE 43
. BH, HEEMSRRRERFERRIRS, BEBER)/DT 20 #HeK,
EEE DT 108K, &EF/NT SHOK. @, HBEKPFRENT
0.4 K, FHHEHE/MT 0.1 50K, BEFENT 0.075 K.

FURLW BLRTCHULA KL . W] LR FE A 14 2R S A 3SR A P
LB, TR ), AR AR . FEEME T, 1A
BN ZRTHRN, JFEHT S, S geE AT N 2l o g
Bk, BB FAEKPEAR LA

EA TR B 524 2 RRAFAE R B A U AT KL, BHREAR
T RGN, ZFALRE, Si0); AW, BALEE): FTAETHIW
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Zr, Sr, Ce, Sb, Sn, Ba, Zn, 1 Al (OBEEFEE, KA, WERE
W, skt BA; 8408 Sk Mohs BEEEMRHIEEL, WATT
75 2 [F % ) No. 4,695,251 (Randklev)FF H B &8, FI K Z EALRERL F
(Flin, #HfEEARE, LT & 4% AEROSIL M Degussa Corp., Akron,
OH BFMIL, G “0X 507, “130”, “150”F1“200” — & fuhk,
M Cabot Corp., Tuscola, IL 3%/ CAB-O-SIL M5 5 4bkE). BEHHY
G U R T B SE A S T EUCR BRI R BRI AR . R ALY
%,

& AR AR & N SRR TR A E (BT, S AAEE), WROR Z
T, LB, WHCKEAE:, F13EE%E R No. 4,503,169 (Randklev)H B
R R AR BB R T . BT R I L AR R S N M SRR R S
LK A HLFNTE LA ) 1 45 R VR & 1Ok

R UL EB RN MIER . BANRRNEEBEEEEN
Y. wEAEREL. B SRBENDEEEAM. S, FAEM
SRR B R T TS R 2R B B B TR AR I M U EE R Fh("FAS™)
I, FAS BEE R4 AMLIER . FAS BHEER A L EELAH S
F, AT 4B S AT AL B AW R TR A, KT8 BB AL R 2F R
May. BEETEEELEWVERENNRE T, AMELAEYE
B R ERE . B FAS BHIE TSP B AR AN AT RBHEAR, TN
S/ FA . FACER B RS B AR IS B . FAS B
R 7 4 A R TR AR, AT AT RE 65 T 188 b 55 kG R 4>
BE, IFEHERKBEEYHEAT AR #THIRIT.

@, AFABMEE RS ANE, FAS BEAF IR R,
HRARKTA 12 ek, @FEAKRT 10680k, BEEAKRT S HK.
& FAS BIEXT T AYURBARN R E R ABN, JEIT NS L
FED, FEUNRTHBEERDHEANTEE, W &S
VITREMER, VITREBOND, RELY X LUTING CEMENT, RELY X
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LUTING PLUS CEMENT, PHOTAC-FIL QUICK, KETAC-MOLAR,
Ft KETAC-FIL PLUS (3M ESPE Dental Product, St. Paul, MN), FUJI II
LC 1 FUJI IX (G-C Dental Industrial Corp., Tokyo, Japan)fl CHEMFIL
Superior (Dentsply International, York, PA){FE|HIHRL, FEHIEFLL
i FERHRE &) -

SRR 7 B SR TR FT LA AR R AL 2R, DAEE 58 O SEURL AT AR i 8] £
dit . BALSA RV AT IR G I3 A RSB R E .
1B 10 55 T 3% 2 5 FRAG T FE IR A0 4 B T < & I (A IR B - PR R UG
BEERENE = FAERS, y-RERNEZ ORI, -EREANE=F
AEBERES. EXETETES, EROBENA - AR
(Zr0,-Si0,) kL RELEAL B AL REGURE . e e b B ) FALHE IR
AN AR A R A PLIE 1

Hofl & A E LR AR E L F No. 6,387,981 (Zhang 55 A )H
6,572,693 (Wu 2 N) LLREFFAF No. WO 01/30305 (Zhang 55 A),
WO 01/30306 (Windisch % A\), WO 01/30307 (Zhang ¥ A)#1 WO
03/063804 (Wu 25 N\ . iX L3Ok o BT ik (3R e B FE R SR SR 4K
R -8 AR T, EERENHKRRSNERBENIR T, FIKR
SRR TR, MHEAA. AREBBERELXELTNHIERFS
10/847,781 (Kangas % A\); 10/847,782 (Kolb 5 N); 10/847,803 (Craig
2 N); H110/847,805 (Budd 2 AN)H, X P4 HIIEHLE 2004 4 5 A 17
HiRAT. Mkskil, XEHFILET U TEFEYKRENNASY: £
E & FHiE)F S 10/847,781 (Kangas ZE N)IRH TR ENERDAEY
(B, PEEEEY), HEag9oRkEe, AV eTNERDAES
W EH SOERI R, LA ET, TRASYREE L TR
R FRAEMWIW, BE2 M MREESERNESY): BN
VOB, E/D 10 BEE%GUKIER USRS AT 200 49K EI 4K
HUENR &Y, K FEERI T RAE S, S AmmteE?,
i R H R E Rl

26



200680024952. 0 o P 3E22/38m

EEEF HIEFS 10/847,782 (Kolb HEN)IBH TREMNERY
(Fln, WEERIEEY, EEA9RENEEE, FHAEeYERN
BRI AL, Wb EBANNEEF N ERDAER . HEREHKRE
RIS, AT RkENENRERMAGY T, TAHER
WG SHETUSHKRENEHAEERANZ TR, ERRER
BE, SBARFEMMUERNEWE. £—ANTHF, FRAdEYaTLL
BT ATEAKNTRAEGY . HAEL R BRRNEER, £R
R TN R B4 &2 TN FRYUCKEE TR, K,
FAEE T R A MRS (B0, s AN &9, EE R AR E s B).

EE LR BRiEFES 10/847,803 (Craig F )L TREMWERY
AEyian, FHREEEY), HERMKER, F4aYAFEEAE
R EHIVE, E— AL EF, FTRAESYRWT KRR R
Aey. HemzoRWlim, RAEZ I MBRUMESEANRED): B
REPESECRL; kiRl RE TR AR A (B, BRI E
Y, R EFERERR); K. ZICEK. FOKEE. KIEEK AT
&R A A VRS PT T RFE RS BOREL ST ), AR K
M ORI B R 4% 2 A, BE R 3% W, Bl FH M 1%Z A,
FEEEER 0.5%ZW.

EE LR HIEFES 10/847,805 (Budd Z ) ILH T W IEHER KX
2 PE 2K SFORH (R, 4K 450 (1 3EDRh) AN R B AL OB g (1 B, AT IR 19
B AREAMLESYNF R A G . 8RR NG R EUR AT LUE 5 55
Wk e, HRBRNER. JEERE, FEE=ENeRE®Im, Fik
By, B B BEEBRAEENEN/SRESE.

St FEIEEB W, FRUSE AW R A R B R ST T R

=, HAEMEER, AEYNEEERS 1 EE%, BEREED2
EE%, MRREED S BRI . X TEEMERTE, H48
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MBERIT, AR\ANAEYNEATEEL 40 EE%, EMNEEZ 20
ERE%, MERNEZEZ 15 ER%HEE.

AT @l XPAEYRTRMEEM B EUES M&
NS, HAEMRERW, FRAMAEYRERTEED 40 EE%,
HREE D 45 HE%, MRMIEED 50 EEWRIIEE . X T XL
WTE, HAGYRERT, ARANAEDNERTEEL 00 EEY,
FREEL S0 EEY%, BEMEESL 70 EE%NIEHE, HENEEZ
50 E R %K.

AL 07

e, AEHMAEYTTUERHERW @, F@iwm, N, 2
By, BB, RER, HFEEZER), BB, ZRIBR), HAFEKE
W, —HIERE, —RELBK, ZHERNK, 1-F 3240
L)), FK. TEME, ARHEKAEGY T UULEFERMM, WiHxR
Fi.ogepb, BBl M. (REER . RS RE SO . BRI, Ze.
Fa 8 FFI X F AATURE AR N 2w AR S o Rh R St B A
B\ [Z B ME RS BE 2 ik %) (40 PLURONIC F-127 F1 F-108, M BASF
Wyandotte Corporation, Parsippany, NJ78%l), 7] DALk G ¥ 1 Bt
F B AT B G B AR FBOE R BI T RS WA . X R PR N PR,
FERGEFR A EE LR No. 6,669,927 (Trom & N)F3EELF|AF
No. 2004/0151691 (Oxman %% N\)H

Bah, PSR Y BT AR B RO B R A S . KPR
FEARRT, AW, AR, susmndia, KRR, FIE, BE,
B, BERSAEY), B, FERERAL REER, R,
R RIF, TR, R, MR, ZIoEE, FIRA, H
WFI(FR T LB I B S Z5h ), EBIA, Wy DT R AR, K
B, ENERE AT IRAEY PRI, 7T LMEH LR
A A 4 AURBIARN R AT LG EAE — T AT B st fE A A &,
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MIMATFELZ LR RMIER P FHRE R,

&Y & A0 A g

fEH W RIB G BOR, WA AR A S HAER R RS, i —Fp
B2 B 5 A RO AR, 45 T KN LR By (B G, B (R ) P 4
Bt SYDRE, USSR TR T RAEY . BEINAH
YRR S A A, RGN, BB, K, LW, AL A
TR B AR, ASYAUEHEICSIRFAER, FEE
Sl T4, BRATLAE RSB, HEFERANTRELER,
KA E&REARAEIRA . ATk, T ra-ayn s
AARMGIRFER, FEASY LR RS KM FERE K
HED.

AR AL KA G YT LS M R sy, BFRMo AR
ZEER, Bl PIERAEY R RIF AR AR AR R
AR A 2 80 B ERIEAED, WRZ Mo N4HE), 8 o 28K,
WA, BB AE, R RER. ERUEESHIERD, —
Mo BHGHBNN, HoHOBEEEIRIER . £ 56 5K
THEEHITERT, —MoBESARERERRD, H—Hra3f K
2 S P AT BEAG I R B AR R Y . TR AR S B R T LR
EERAET, AP THUSYRREY, NnwbRERT, B
BT BRI

AT RS YN, AT LAE A E A R TR A AN PR N P AL
RAGWHIT . BFFEELERSIKATARRENEESY. AE5D
A LLR 5 5 A RN /8 25 Rl TR G kG & B0 2 S AR EVE B M R R R
Ao ik, EFRHAR LR UEHREGRAE, R EEHTELHA
Y. BIAaEH FAS B8 B AR AL YR B0 R B 24 & Wt TT LLER i
WAF R RAL IR . AR — L SEE 77 BT LUR L B B R Y
FEREF RS &30, AR R E Ak, M0 AN 7 243 A o BRI Atk A 38 3]
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Whe R, AREMLARE, RAESENYEMERE.

AR BA (A 4L e ) 0 0E T A 2 70 2 BT R R B AR A
HATARE R SCRIEA N . BN LUHAE S S/ Hor BCE BH & 7l
i, WEEBMERNEEMEBAZASY BER, B&E 40wt.%HE)
AR EY, EAFERET BB BT, 7B e
oK A T SRS E B A BT DU AR B IE S R N IECF
Fia . EAME. HAME. BEMEANEEME S, KEEEE
HAMASYARIEESH KT 40wt %IER AR L 90wt %HIHEL.

A A WE T LHTE B S, RN 6 E 2 RIE I R & U
BAMERWIW, EATE FH. W, . RmfiESKF. Fik
B At A P & AT AT BB T I T Ak 25 ) 1 ok B A At T 38 BUE & B
TR o TRV T A0 O 2T B R RT LR AT ] DA AT A58 A4 B i 0 % D 45 T
BREMEL, B, TEACHF R R R R I TAL B R (BN, BRI
FIBRERAD . AR, P, BT R R E MR, HFa
Bk, BRRIEFHKE.

AT LA T I AR R A A, R e R AR ' ] B G 2 ) A R 4
SETSEI. XENAGEERARTRESES, KFEOHE, THe
5, EFFREETRENTIE, 95wl Et o m i 16 2057 1
b, ARES ST CARSE RIBT O ). . B MHARRE RS,
SRFHARAMABRNELEEE ST RS, MERM AL
PRl i 0 DX sk A AR R A

BHEAGYWRAETRMAER. EFHER. B, B2
FRORS R TEFMEER . BHF . W, B ST R

HE

I THI £ SE A5 — 25 I A A R W B R AE AN A, (EAS DU A
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AR ERSBIARY . AR IR BRI T A< ST i < S8 I
B, T = BB A 9 78 55 B B AR B R SR B S A K BB 7 . A
PERBEANRAHEAXVPREVBEANES, BRMIES MBS
BRTEME MM AN TARY . BRAERFHTIE, LR T KB
ARG E > LR LERT, ARKBEEETK, FTERD
FRAZRESNSTE.

K it 441

MR 7 v

YU 58 JE (CSHYP K J7 %

RIEUTRERPNERXFENIURRE. $HRENWE S MBI RE
ANTE 4-mm (W R)MEHE S WEEHERKEZGE; REXEEE
PLZ 2.88 kg/em® [ [E Fy 5l ) 548 5 20 %h. ARG HFEM A XL 1500 F BHE
64T (3M Company, St. Paul, MN)IEJt, JG[Efb 80 ¥, 2 57t Kulzer
UniXS [E 4k %6 (Heraeus Kulzer GmbH, Germany) ST 90 #0. Kf[& 4k
IFEFRTEZ) 37°C/90%+AENBE FIE 1 /M, REHERIAHETE,
e 8-mm KA IR, HTHNEFERE. WX, T RELE
37T CHEMAKF 24 /. WHE ISO 7489 FE (8 American Dental
Association (ADA) 27 SHE), WA 10 T4 IKN)FRE AL K25 1
Instron WJi& {X (Instron 4505, Instron Corp., Canton, MA) L, PI+5:3k
HE 1 mm/EPEATIE . B & A BRI R &, SREx
A5 I 2 F5{E MPa.

£ 6] o 4 9 8 (DTS ¥%

B T AL R E R 2.2-mm BRYEIE, T DTS WEZSH,
1% CS MR VEFTIR, WEIRFENRRALMEE . I EPE, HEAR
frrEKp, H Instron JAACHEATINE . H18& 754> B4R A B 15 £ 37
B, RICEANIKNEFYE MPa.

Watts W48 IR 7 T
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Watts 45 (Watts) 3R 77 548 98 76 B 4k 2 Ja R AR 24, B
98 . 15 LR SCHR AT IR AT RE % (90-mg R [ AL B B & A RLE ) A
iR I 2 : Determination of Polymerization Shrinkage Kinetics in
Visible-Light-Cured Materials: Methods Development, Dental Materials,
1991 4 10 A, 281-286 T. &5 BRI T 0 RIME AT —FHm=IK
EHEMFHME, ARS8 3M FILTEK SUPREME Universal
Restorative (3M Company)ff] 14 fig

WL AR 3% B B (MacBeth {8) IR 77 ¥4

R (1-mm BEx15-mm H2)M ARSI R E TERAS
—{ll] 6 mm {7 VISILUX 2 [E 44T (3M Company)f¥] F&5F 60 #, 4 2 &4k
# Fd )\ MacBeth (MacBeth, Newburgh, NY)f3ZIF). H A 7 W JC I8
2214 MacBeth 35 5 6% B 11 TD-903 4, 1 14 9 & % i 18 4% B /5 f 06 &
g, MEEARFEREEEER. BK MacBeth (53R A E Y K
BALMA BB E R K. Bt X MEE 3 RINENFHE.

Barcol fiff & Wl 1 7 ¥

FRHELL N A2 BB 1Y Barcol i /& . | ELIPAR Freelight 2
FRHE T (3M Company), TE 3K 7E 5 B (PET) 5 F A0 3 3 F 2 18] 9
2.5-mm J& TEFLON # A A7 [ {6 R B LI B & # R 30 7. ISR
&% PET %, 1fH % %H WA 1T KL Barber-Coleman Impressor (F
{5 A R4 ; Model GYZJ 934-1; Barber-Coleman Company,
Industrial Instruments Division, Lovas Park, IN), & & E T35 05K
HRERTERE . ZERROLIE S 4 Bl = TH AR AR Barcol FEE(H . 4R1T
FA—RER XXX (7 ) ERWERFE, FrsdEtb 3M FILTEK
SUPREME Universal Restorative (3M Company) i) 14 fg .
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W5 B R RIR

M5 Ut B A0 A4 R K R
BisEMAG6 AN U A Z B N KBRS (Sartomer, Exton, PA)
BisGMA 2,2-W[4-Q-FHI-FHENFEHAZRNEARE)ZFHK AL
CAS No. 1565-94-2
HEMA R NAIR 2-F2 4 F R (Sigma-Aldrich, St. Louis, MO)
UDMA TR E P RRER = L TH M ER BE (CAS No. 41137-60-4), L Rohamere
6661-0 (Rohm Tech, Inc., Malden, MA)Tji &
C-8 i 7-VE R BE-1,5- R ANIAE 30, M 3-R(-2-(F FFHE)-1-14 4 (Secant

Chemicals Inc., Winchendon, MA)F 1,3- —JR-2-A B (Sigma-Aldrich)
il %, WRT\LLF kPRt E: R Evans and E. Rizzardo,
Free-Radical Ring-Opening Polymerization of Cyclic Allylic Sulfides. 2.
Effect of Substituents on Seven- and Eight-Membered Ring Low Shrink
Monomers, Macromolecules, 2000, 33, pp. 6722-6731.

C-8 Z.F:Hs 7-TC R 3E-1,5- MR E-3- ZRREE, M C-8 BEFI ZEE& (Alpha
Aesar, Ward Hill, MA)il#%, MRIE_EIRSTERA Bk xf T~ C-8 BRI

It

C-8 “HEFMAE | 1,6-X(7-TW HFE-1,5- BRI FE-3-H)244-ZHEC I —FH#
FRRER(C-8 ZHEHMES), M C-8BEM 2,44-=HHK-1,6-_ 5%
AR & T4 (Sigma-Aldrich)AR 38 4 3BT AR 1 1 & 1 1 8 % .

Oty

IEM RENGR 2-7 &8 IR & Z BE(Sigma-Aldrich)

CPQ 1% % B (Sigma-Aldrich)

EDMAB 4-(N,N-— FEE ) 5 iR Z. 15 (Sigma-Aldrich)

DPIHFP 7N BE R N B84 (Alpha Aesar, Ward Hill, MA)

1-819 IRGACURE 819 BiE4b#)65] &7 (Ciba Specialty Chemicals
Corp., Terrytown, NY)

BHT 2,6-—-BU ] 3 -4-H 32K B (Sigma-Aldrich)

R A R Y555 [ & F) A4 No. 2003/0181541 (Wu %5 \)FIEE B 5t

1, BT FABUREE M AE A b TE R U A R A e Ak B
L AR R — S B N AL 5 UKL

DMAP 4-(N,N-_ 51 3 5 2 )nk IE (Sigma-Aldrich)
DCC N,N- 3 2 #5% — W % (Alpha Aesar)
DBU 1,8- B 2 XUFR[5.4.0]F —-7-% (Lancaster Synthesis, Windham,
NH)
i & B 1

C-8 “HEHFRAE
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(L6-X(7-T A FE-1,5- BRI IAF-3-4£)-2.4.4- = FI I O e — F I
F AR

HESRT % 7-W R FE-1,5- B 24 R F-3-F£(C-8 B¥; 2.9 g, 16 mmol)
T HREERY(10 mg; Sigma-Aldrich) ¥ f# 78 J6 7K U S K I (THF
10 ml)F . B2 RERUINAER, FHED2,44-=F%-1,6- 7 EIRR
& O85(1.76 g, 8.2 mmol)RIFE7K THF (10 ml)¥EK » i # = a1 1 3l
BB R Fhe1: 1), HEIER C3-FHAET. (Y12 MBIk
B . ) SRIGZEREH, 15 EURHR A& B /. WILE FEE(15 ml/g)
AR, Atk B EFROER. TEHOERR. W E
BB —ANEE T, BT KG mlg) BB MEERT . AT ES,
BB A ORAME . MHBBEER, RERPE: K 35 1
Vedk. VEGJE MRS MA —FF 5T, A BHT #5571 mg/g),
FATRER AN TR AR . A, 153 mEVEMR R R 44(4.36 g, 96%)™
%), Wid 1H M 13C NMR HiiE C-8 ~EEFREN~YEM .

SE ) 1
1-Q-FEREHEIE L H)-2-(7- T FR-1,5- "B F-3-F)ME -
HEE B (L& A)

FRBEE R WABEMESN O 33T, KR-2-FENG
fik 4E, 2k 72, B4R 26 — IR BS(9.4 g5 31 mmol, Sigma-Aldrich)fl C-8 BZ(5.38
g, 31 mmolWAMTE — 5 FH(S0 ml)F . A DMAP (400 mg), BRI
TREYTEVKIE H A1 20 4380 . HAERBEE T MMA DCC (6.95 g, 34
mmol) [ Z & FHE(50 mD)E R WINEAT 1 /hE, RNERABFDER
ST OCTHEEHIE. RAEHEINIEEYRRIEAEKETHHE 1D
B, RGEER TR . 7 F Bk % - 1 Buchner i, &
o E AR R A BIMTTIE. &5 A 0.1 N HCI (100 m)¥EFHIER — X,
F 5% NaOH (100 mD¥EHE—X, F/K(100 m)BEH—IK. THRAIZIF
IRGE, 153 WE VE I RS BB AR (11.4 g5 84%7=2). it 13C A 1H NMR
FRAESEHE] 1 (fe &9 AR SR G544
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A

&Y A

SEtfE) 2

1-(FRAB BRI 2 3)-6-(7-T B IE-1,5-BR A E-3-35)-2.4,4-=
3 Ot — R B IR ER (L& 4 B)

FE AP EMESANOR 3-3EmT, B 2,44-=FH3-1,6-
TREMRETHA7.6 g 84 mmol)FMIE ZF FHE(100 mh)H . [
RN TR A0, Sigma-Aldrich), [7)FEEEHH: 1T H
/b BN C-8 BRIt : 14.8 g, 84 mmol). FEIFIEEYTE
HE TR 6 M, AHPRESHERZALEG: 1 Okt: CRLE,
R BRI E], BT C-8 BEVE K. ¥ HEMA (10.92 g, 84 mmol)
WINENE &Y+, Wit FT (Fourier Transform) IR i 5 Il B SRR &
A (-NCOYH R o WP W, HJE IR KL 95% NCO [ 58 o
NN FREE(10 ml), 0.5 /MNEHE, NCO RRE5E . HZ TRRERR, 53
SHB) 2 (&Y B), TEMREBE. FEEEREKN. @ 13CH 1H
NMR il 44 B Fl 2514

e

&5 B

St 3A

1-(2- PR A GEREIE 2 35)-2-(7-T B 3&-1,5- A 22 30 £ -3-35) IR ]
BRI &Y C)

IRPESZHEE] 1 FriR B — R ERAL L FE, A C-8 BRI 5 -2-FH L TN A% L
3% Z 3 D8 R K (Sigma-Aldrich) il 45 SE 491 3A 3B 1d 1H A1 13C NMR
FIE B 3A (L&Y ORI ERISE 4 .
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\Tkvﬂwﬂw/\)k%<::>:
&9 C

SE ] 3B
1-Q-TN TR E I 2. 36)-2-(7- T 3&-1,5- — R 2% E-3- 30 IR IR B
(&Y D)

RIESZ R 1 Frik i) — BRI FR, A C-8 BEAN HL-2- 15 4 BE A 2
2 YR T % BB (Sigma- Aldrich) i #% SE i) 3B. did 1H 1 13C NMR
SRS 3B (&4 D)RI A M 454 .

SEE ) 4A
(7-W FF E5-1,5- i 22 3F £ -3-25)-2 2-XWAEM- F IO W IR ER (L & Y

E)

RS, W NPT, 1 2,2-XNEFEPE)NR
(15.0 g, 112 mmol, Sigma-Aldrich)&¥Z7E THF (100 ml)/F . JAIAZT
EZAEBBA0W), REEZETH IEM (354 g, 112 mmol)fiE in 2!
B BRI P . IREYB LR OREWAZEW), FTIR RN
F 5%H1-NCO ¥R KN . IMANFEEQ2 ml), BEDEBH 2 DA,
HEFHE-NCO B R M. AEEERMNGRERN, BEEE™RNE
B A8 AR (LEM. I B A0 -TR R

TRYE ST 1 BTk M — R Ee L #2, A C-8 Befdi 7 & i) IEM T
Y- TR . 40 AR E A . @i 1H 1 13C NMR A1 5E 7
Bl 4A (&4 BY G .. BT FEPRME BT, R ILARSE R K& KRN
B SEHEB] 4A T, [RITTAIXFR A A Y7 e 2R IR 1) 51
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5: i {5 4B

(LB 2,08 2-(FR NI B 36 Z BE R0 SE 51 3B 1K RN P2 W) (k&
Y F)

¥ 1-Q-NIHBLEFE 2 3)-2-(7- W F&-1,5- TR A 35 -3- ) BE AR
B(SLHi®) 3B, 5.25g, 0.0134 mo)E T I I+, /5 WA 2 DBU.
K E WA FERE 308, REMALELE 2-(FREAHEIE ) LB
(1.35 g, 0.0068, Sigma-Aldrich), ZR/EFINRE 1 705t KB ER
BN REE 3 /NE, FEUCHAR P TE A e BRI R AW . W
I 1H 1 13C NMR HHiE szl 4B ((b A4 FYRIEW . BT H S B
YD, RIS K& BRI B S s 4B &, EmMNIXF L&D

B 2 B B # {}
o
(-

WEYF

SE 4] 5-9 FER ] 1-2

SF C-8 MM FRENGREMAEVN T BASY)

A C8 BMMFEAKREMTED(FU"UENTRAED
Hl&MT: &, EEE SSCTHMIBEGHEETWIREY 3 /I,
65 R A (B, CPQ, EDMAB 1l DPIHFP)¥# # 7E BisGMA .
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SR A AT I NEME ) MAX 20 ¥ k1R & #F (Flakteck, Landrum, SC)&
FREHAD R (BFREED . B TFET 8SCHAET 30 0%h. REEIF
B B4y, 57 DAC 150 FV &R & 5 (Flakteck) ¥ £ 3000 rpm | Vi
&1 5. BAE 8SCT N 30 /8 MG R ER W IR L7k
FRESWEEHEE 5-0)HI MR E GME, B—E &R X
BITER 1. RTAEYEH C-8 BN LRER(C-8 ZKEH — & EH
B HE(C-8 ZH I HBREDAT ARG FI L E (R )24, AT
&t 1 A 2.

it X 48 5 A BPIR Y (SEHE B 5-9)3E 1T MR AR A% STk MR 7 i VR A2
6] f7 B0 B (DTS) Watts W 4i. Barcol M EEFIMEANEHE, IFES
R E5mE S 3M FILTEK SUPREME Universal Restorative (3M
Company) bt 8 . YR 45 R 51 F 3% 2. L BBl 1 F0 2 & 0] WOBE 6 (ELIPAR
FreeLight [E4L4T (3M Company) I 7] W6 HE 6 20~30 7)) F K & (RIAL
1), FEHFERBETFMER.

MF 2 L R LRI, 5T FILTEK SUPREME &8 K
PEERAR R, AR BT RV A AR SERER] 5-9)R DL B 3 ot MW R
8, FNEE R RE R MOYUERE (DTS fl Barcol A BE{H)AISE
WAL B A 1 B ) 1 g
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x 1. TRAEY

D% U GRES REY IR EY R e Y

(EEHE) 1 2 5 6 7 8 9

BisGMA 0 0 4.99 4.89 4.87 9.32 13.8

BisEMA-6 0 0 435 4.32 0 0 0

UDMA 0 0 4.75 0 4.24 4.21 4.14

SepEfe) 1 (beEE A) | O 0 9.50 9.49 13.54 | 9.12 473

st 2 (g B) |0 0 0 4.89 0 0 0

C-8 2T 9836 |0 0 0 0 0 0

C-8 “AEFREE 0 9836 |0 0 0 0 0

CPQ 0.18 0.18 0.04 0.043 |0.04 0.04 0.03

EDMAB 0.98 0.98 0.22 0.22 0.21 0.21 0.20

DPIHFP 0.48 0.48 0.11 0.11 0.11 0.10 0.10

BHT 0 0 0.03 0.03 0 0 0

R A 0 0 76 76 77 77 77

Bt 100 100 100 100 100 100 100

®2. WUNFRAEY - FNER

55 it 5 Watts W4 (%) | DTS | Barcol T & R B8 A 335 OR
MPa | g | JK#8

5 1.58 71 83 81 0.35

6 1.36 73 83 80 0.31

7 1.3 74 80 76 0.30

8 1.36 68 80 76 0.27

9 1.33 65 80 75 NT*

FILTEK SUPREME | 1.93 76 86 85 0.35%*

*NT = RAR
** FILTEK SUPREME & &k (CRE BB M)

SEtafe] 10-13

&4 C-8 BT RERNGREMT AN T HAED

44 C-8 WP ERNGREMTED (R WEYRTRAEY
H&WNF: W HUBUR & BT IR E Y, BT R AR (B,
CPQ, EDMAB 1 DPIHFP) ¥ Gy R £E " 224k " &) o« SRJE ISR,
BOFARS, BINEIMNRYELYS. Pty 8T B &Pk
W 10-13)8I DR B &4 K, B — R EME RS EXTBI TR 3.

S 3 H6 AR (SE ) 10-13) AR ¥E A SC BT B R 7 i TR
Barcol B, &5 R5| T3 4.
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NFE 4 B gE AT LLHENT HE, A KR RIE SR (SEREs)] 10-13
BALEGH B —H T4k b EWE AR R RILHE BIF2NFH
Barcol T fF{H .

x3. FRHEED
E % SEREE) 10 | SEHREE 11 | SEREE 12 | SERER) 13
(EEME)
SR 1 (LR B A) 0 0 0 23.58
s 2 (BB B) 0 0 23.52 0
MR 3A (ELE B C) 23.58 0 0 0
L 3B (Ebi ) D) 0 23.60 0 0
CPQ 0.04 0.04 0.05 0.04
EDMAB 0.25 0.23 0.24 0.24
DPIHFP 0.12 0.13 0.12 0.13
R A 76 76 76 76
STt 100 100 100 100

x4, WL RIAEY - FNER

SE it ) Barcol 1§ [

T3 J&ER

10 78 69

11 84 75

12 71 53

13 83 76

SEitifh] 14-24

& C-8 A RERNGREMAEVHTRAEGY

EH C-8 BHHAEERGREMED( R UERITHAGD
H&WTF: EHAEZEEN MAX 20 #EE 4 #F (Flakteck) P FR &2 6 5]
RFRS (B, CPQ, EDMAB, DPIHFP 1 1-819). H RN AERER 4
£ (BisGMA, BisEMA6, UDMA FI TEGDMA)F C-8 Fg i) B EE MR
FefT ). M TET 8SCTHF T 5 o8k, JF7E DAC 150 FV EE R
4 9% (Flakteck) F £E 3000 rpm TIRA 1 2080, ARG MR, RAE
FEBT 85CHAE T 5 404k, 37 DAC 150 FV # JE IR & #% (Flakteck)H
7F 3000 rpm TIBE 1 8. KAE ST T MM S e MELEBEEEN
W BT REGFRABYEERY 14-20) B RESHE, §—8
SRR N B YT R 5.
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S 3% 28 5 A WR Y (SERE B 14-24) 4R 38 25 3C A IR i A8 07 V5 VF
Watts Y245 1 Barcol T &, ¥ 45 R 5 7 fn 3M FILTEK SUPREME
Universal Restorative (3M Company)tb# . PE &5 31 T3 6.

MF 4 8 RATUUHERTE , 5T FILTEK SUPREME &S %

PRV L, ANRBIFRE S B ERREE] 14-24)R I H S4B R
M, R SRR T BRI 3L R 6958 E (Barcol i fE1H).
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001 001 001 001 001 001 001 001 001 001 001 Y
69°9L 899/ 69°9L S6'9L 88°9L 89°9L 76'9L 989/ 89°9L 769L 989/ V sk
90°0 800 800 6181

710 710 710 710 710 710 710 710 dAHIdd
¥Z0 ¥T0 ¥ 0 ¥Z0 ¥70 aviNad
00 ¥0°0 ¥0°0 ¥0°0 700 ¥0°0 00 700 0dD
SH11 6'TC O 4% VE 4HE
Al 6v'11 8y'11 91’1 91’1 91’1 vZ°0 vT'0 vz0 | (V457D 1 9BEE

LSO LSO LS0 LSO 601 601 60'1 €11 vI'1 v1°1 VINAOAL
107 107 07 woY 9°L ¥O°L ¥9°L v6'L L6'L 96'L VINAN
10y 107 0 0 79°L v9'L vo'L v6'L L6'L 96'L 9-VINAS'
18T 98°C 18T 18T Yr'S oS TS L9°S 69°S 89°G YOS
VT €T T 17 0T 61 81 L1 91 ST 1 FYEE)
g B X |14 B E |14 B E|[g B E | WE | WX | WUE|BUE[IGYE|MPE|YHE &

oWk S
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Fo WMUNMTRAEY - Fh&R

51 il 461 Watts ¥ 4 (%) | Barcol 18 & Barcol i i *
14 1.65 76 70 69 58
15 1.68 0 0 74 74
16 2.02 82 80 80 81
17 1.62 75 64 59 28
18 1.72 74 74 75 74
19 2.03 82 81 75 78
20 1.17 71 0 0 0
21 1.61 69 70 78 78
22 1.77 84 83 81 78
23 1.13 77 61 NT** | NT
24 1.76 86 82 NT NT
FILTEK SUPREME | 1.93 86 85 NT NT

*H VISILUX 2 &4 (3M Company)[& 44,

**NT = ARIMiK

MBS, AT BB LLAE B4 % B R #0R Ve B E &
MBS . MAZEME, AKRNAREZ BN ASET R R AR STy
KAL) A 2 R, X LS AN S 77 R A T2 B AR

B, AR BRIV & R D H B B AR S BR

AICFTFIR TR« &R ST 2 A0 1) 58 3 A JF A & DA H & 30 Ak
A%, WRE BTN,
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