LESR ST+ TH $TH 1993F12A1
P. 179-191

AEEA AR IFEE T BB BERE R
wAHE HKG
wm B

BRSO TR AR > I ELE TR E R > FIRRES
HRAMEFRER S MRS R ERERETRHPEERH TR B RE
W T AR E R « S EREETERRTAERRERS
R R O I A B RAE TR 1R o ARV RAE 2312°C
80+ 109% HEEHREE T » BLATHER: RLAOT S T SEH8HE T 554 1 ESPE Ketac
“cem Aplicap & GC Fuiji Cap | {Slif R IR S MAEEREREHRES "
10 B B SR AR S OM S S5 5 ESPE Ketac-cem & GC Fuji EF
SR » K 1SO-7489 JEH » i 24 /NEFHURESREERTBIBALLEE » DT BERFIR S
AR TR S ITE 24 /INEFURRSR I R A R oM L T AR e a
S TR S BISSRE B  HIRH A BRI R R o SBUIBT q
BTG R S L AR TR & IR AR R TR o BRI |
oo BERRE » HPUEREFYEAREAT & B S TR
WHR A 3R &% (P<0.01) o ESPE Ketac-cem f&F F#P & 51
BB Fuji Cap | MR & &2 RS (P>0.01) » B8R GC AR Ed |
)& A AT ESPE ARIERIIE (P<0.01) RIS HREET #i M f et
PRI B R R S IR A HHURE R AR (P> 0.01) o BEESEH b |
TR ANERERSRES » REAE RERANTERRRS » 85 |
B %3 ESPE Ketac-cem Alicap HISE SR AR SR W LL AR 22 & i
10.50% » i Fuji Cap 1 BEERXEFR B » B0k e BR8P L AS BB LA B SR ﬂw
17.929% » W SRS 66 FF L AS B SSARLL A 25 5% 15.90% » HL Fuji Cap 1 BB 4

ST RO MER R A MR O R IR AR A > (L - B SRR |
8 » FER T AR TS » 7 RBIRI A B IET - EEURR SIS Al

IR & B SR R FERAE AR o BB LR A MR E R
ERTNE SRR SRS » 5% ESPE Capmix & Fuji Himix VS-IIT

! B 1972 4> Dr. Wilson & Dr. KentV%  FEtiE Fig R AR 6 » RIERET R
v fﬁﬂjﬂifﬁﬁﬁ?ﬂiéﬁﬂ?ﬁ » BER D ikEL > (BAE EBEHHEFERESBE R BRI

| BltEmR FEER
RE/\+—FuA=+HAZE
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KE

F1@9 s M EHE GEE PSRRI E @ - BUPIRIR
SR R BT DL KR H T 10 BB B 1L g BE
HIRFPEC— 10 (R H B A PR RBET o TR 2 »
K AIDS KAFRBISRAT » {5 oF B BB PO B AR
BEESAMATRY] » 6 ] T FE A 28
FRLAEET » B BRI F RS BIERS
H—HTRAERE o BRESEHIEMETFRE T
R RRIELBAG TR E &1L - FIFBES
THREMEARBRESHRES » HEREHEA
BRI SRR AT EE A HYRRAE 0219 s AT HARE
FRHIRAIE R T RS B ERES SR8 -
B AT F RV AR LURTFEARIES
% HEERGHRFRHBLEGHARE » KK
EREROEEECGHELEE  AIESR
I o AR EEE WAL 23+2°C »
80 10%HENRE T » MRfER RTHER %
B B BEF 35 & B ESPE Ketac-Cem
Aplicap % GC Fuji Cap | {HBEERIES
BB = # K 75 IR & B (K 3% Dr. Bass & Dr.
Mount 97 T #E & | BRERFES K
Th e R SR AR T 43 6 4000 LA B AR R
BEH  FERERSHERBEEERS
# 3000 HALGRRERESH) RS 10 &K
LA AE S A AR R SE 2 L AR F AR 0 1K
1SO-7489 JFHI® » i 24 /N5 R FE AR
o > LUT EARR S 7 A BB 7 25 S
TE 24 /NEEUBESR BRI E A AR E IR T
PR AT TR A TR S IRE & ~ EIRH
FEEEERER=EMNZRERY - BUK

(UL 2R A EE I E 5 AR UR ERE S ‘
RBEARR TR o :

MEE R E

4 ¥EBR 7 A ¢ 1 ESPE /A 7 Ketac
-cem M Ketac-cem Aplicap £2 GC A & # :
Fuji I & Fuji Cap I» &M EHEERR BE
FE BEEHLSE AR RBGEA R MR —o

AEEF ERELNIARE RRERESHIR
BRI RIZRE » N -

A # : # ESPE #J Ketac-cem Aplicap
Fi 8 = R 2R & % ESPE Capmix KBS
10/ o

B #f : % ESPE #J Ketac-cem Aplicap
FE#RERESH Fuji Himix VS-1I1 2KE&
10# o

CH#H : # ESPE ¥ Ketac-cem Fl| FH E &)
K #(Libror AEL-200, Shimadzu Co.
Ltd., Japan) » BE—E &/ KK > KT
o

D#l : ¥ Fuji Cap | HEE & EKREES
% ESPE Capmix 2KiE& 10 ¥ o

Eff : # Fuji Cap I HABIERINESHE
Fuji Himix VS-III ZES 10 ¥ o

F # : # Fuji  FIFHEBKR » BIN—E
BRI R > REFER

B HRFRPES TR » HEjS
ERIIHEIA] o

R— AERBIAMHNERSE - SR - BREHR - REHRR - HRILFERREAT UK -

[SETES BERRN BEAR REEHRE  HORILE  REES
Ketac-cem Aplicap fBEELE RERAEHRES 012B29 2.00 ESPE
W 238
Ketac-cem R E RFRE P: 0085 3.80 ESPE
L: 0029
Fuiji Cap | BEE FORBFREWES 920512 1.73 GC
Fuiji | LR Ei kS BFRES P: 910904 A 1.80 GC
L: 910913 A
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AR 23+2°C ~ 80+ 10%HH EHRE T
o L IR BB 5 POk 8 1SO-7489 JERIACHET
FIEA o PITLIR A AR (RLPRRAS 4 A »
£ 12 AE) RS2 ] S LA
WHia 3% Y AT AR R 1% » LR
AT > WHEEHC RS EBRATEHEATL
P > TP 2 T 2 R 57
BT IR FELUE B » E BIR AT
i 2 5 8 9B A B AR RLE 37+ 1°CHR L4
(FRBERERAT » 518) NAIEHRERS 95+
59 KT IR Rk o 1 BRBAIR A BIE 605 4
GRS > R BB A B RIBSREIRIER 37+ 1°CIE
BRI Bt WEBRE—E 37+
1°CiE 8 /K #(D. S. INSTRUMENTS
INC., &) RIFHRIR » (kA E EE R
BB > BIEZETH o M AREIREAFRIR A S R
R TR > WA R 350 grid BOSEH
| L 600 grid BOREAREE » (EEEETE 6£0.1
| AEREFEE 00 o fEEIRNTE 3TE1°CHY
| BCEEREAENNREREL  BHESRT
 EAREAL E B R AR R 1/
- DUERRE » AEISEAEARE T o WAK
| BES EREAMAEE o BRGESER
2211 /NEEE » BRRE R E] 23£2°C0 80£10%
R TROTRIREE Y - B 1/
AR B 2 0 o IR S 2311

‘ il— MESPE Ketac-cem Aplicap 2 3 #& 3 58
BT OBOBEIFEE - BAEES KT
FROVER S RN RS BB R
BELBBHAFESHE o

BT RS R TR SR

/N » R BRANIEL LB U B R IR B (5 8
REFAF) B8) TR E RGN T S
HEFI AR ETHRUERR 0.15 AEME
HRIEHK (Toyo Filter Paper Qualitative 2,
Toyo Roshi Co., Ltd. Japan) » A58 2
NERTRARSEE > HERARATBEE o W
HIEABRIEVEFT 880 » DA T R(ER o 4
AL BEER 20 Ko G RBE B TTBHER E
A7 (MPa) » Mi7E 90%HIRI{E T » LABE R 748
B 1% (ONE WAY ANOVA) IS
HENERRTREER » NS HEMNERE
HWEEBEZ  HIFELE Et% B (Multiple t
~test) 7€ 9% I RIE E REREEE T » HIFRE
EMEHEZ M ERRTRERR o Xi¥
AR B AL IR B T A S BB B B AR T
ARANE — @ — » FFE R B AR (R 2
B R H AT & AR 80+2°Cr 24+ 1 /NKFEZ
BB RKPHEER (a) » RS
KIS ORI ER (b) » HERFEHESEIFAR o 4
2 i 3 BH # 1Y $8 7~ » ESPE Y Ketac-cem
Aplicap FIHE & HK R & # ESPE Capmix
BE 10% > ifi Fuji Cap I AEERERESHE
Fuji Himix VS-1II 2RES 10 ¥ RFAES
B 1IN > FAEEEE > B AR FE
HEBITHEESR(c)  HIERAFGENER
(d) » HEREL R EEEMRRNBELAEBT

B #GC Fuji Cap B BESEHIIEME T RSB
BRIFER - BEEL KFRBREE > &
Wm0 B B R R AR R R B A R
HAFEBRK o

L




HKE

SYEEAE > K 80+2°C » 24+ 1 /NEFES MR R I E
(e) » RIGT RIS UER » FDVEPRERIRE -
R 8O+2°Cr24+ 1 /NFFEZEEL HIE (f) oAREHE
AR IR Y SR B B R A E o HBARA
T

SRR E - R A R R B AR
BEAFEHRVER (a)

— B R AR (R B A
I Bz R R R E & (e)
SRR E- ARG ENER (b)
— ERASARTD YR R R E
&)
A E =B EE N R X FERIE E & ()
BIRE-C G ERER ()
— DS UR T R R R ER
(f)
HIE AR E-EHREEEARNIBELRE
REANEHROEER (a)
— B R RN B EAR
BIAD IR IR R E R ()
—BENR K EREN EE ()
HRFERRE-RHAHENER () -THH
HHMER ()

EEHE 10 Ko SHEHPGERFEEZE
ST YRS B BE R IR S B AOIREEE o
8y 7 85 R ot 2 R 8@ # J E 5 (Prova RM
-1000 » BHBRERAT » 58) EMPRER
SEREE 5 A5 ER o AR RER LR EIE
HREEAIBAR IR A T AR B A ~ &K

= FEREAENRERERSVPaE RO TOE  REZRBERB R -

IR MBS o LT R TIRE
B M R R R o |

BR

Megapascal (MPa) ¥t B 78 E B i A
5 7 '
CS=4F/(pi * DA2)
Hrh CS =HiEEsHE » F =77 (B{LfS newton) »
D -BAWER (B HAE) A
BAHPT R SR E BRSSP R
BATE N E R BT E S MPa REYF
Pl RAERE IR K E = ATA1E GC EfM
HI&H (D # ~ E M ~ F ) HESEGRPE
ESPE ZE&HEH (A $H~BAH~CHH) » &AF
ORI A R T A5 A B TR R EE
EE AR T H i BB B S T T T 3G
SBEIRTEEE (CH>AM B FAH>D
#H~E#8) » T Fuji | RFFHEE (F 18 rHIE

HRBAFHEE —ERELTER

HPa

[} [} c [) [3 FoMH

B AR 3 O B A A IR 58 BT
A Y B I A MPa H
B RARHEZH o

PEREN(%)

F#4{& (MPa) B %= (MPa)
A 119.40 11.72 09.82
B 122.22 12.47 10.20
c 134.83 15.11 .21
D 139.76 23.50 16.81
E 135.09 16.39 12.13
F 190.04 15.40 08.10
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B THIMEA 190.04 MPa » A ER)
£ 120 MPa E| 140 MPa i # 1 8 & # »
ESPE Ketac-cem Aplicap #&#8 /& & 7K 7% iE
& # ESPE Capmix B & & (A ) 5T B 58
BT ERSER Ketac-cem Aplicap #8 /& 3
KRS Fuji Himix VS-IIIE&¥ (B #H)
. i Fuji Cap ISR MEESH ESPE
Campix B4 % (D #l) KT FE 7 1 RS 5
. 1 Fuji Cap 1 #EEERINESHE Fuji Himix
| VS-II1E&% (E #) » i Fuji Cap [ KB EE
. RE & ¥ ESPE Capmix 184 % (D #) 19
| U R BN 2 5% 23.5 MPa » T
| BRGE 16.8% » ARAIES o

. BEERTRREBSMTAEONE WAY
~ ANOVA) » HIR @M M H 2% R (P<
'~ 0.01) » FESE t BB (Multiple t-test) Hlst
 EERESEEE SR R RE
= A AT R A S TR A I
| R EOTUERE AR AT S,
RO S B TR A SRR A B (C
ME>AM B F#>DM# - EHM) (P<
10.01) © B ESPE Ketac-cem 8 F 2% (C
) RO R T EE B Fuji Cap [ ISHIRIE
&% (DA~ E ) M= RN (P>0.01) » B4
GC AT SIS (D 4 E 41 F 4) K1
B ESPE ARIESNEHE (A B#E - CH)
(P<0.01) - TR BESE R 75581 » (AR

MHEMZ RIS R —EE o

SR T RO BRI TURR

AR HRIRNE AR S - HOURE
FHEBI(AM - -BH DA E#) (P>0.01) °
B PSR T RS B A SR B L TP
AR ER R B RMEN > Ketac-cem
Aplicapf E M EHE R EEZ R B
4.27% SR EHEARKEZE RS 16.26%~
KEMBRHEFAE R BREEZERS
1050 BEANBRHBEZERHED
0.11% ~FRERREEBRIKER 11.10% 64
BEZREINERN 0.11% ~ BEAWE E SR
1 9.55% ~ BP0 IR L AR B R MR L
AR 1.00% ~ B AW L 23S B s 5k
WHAZFES 10.61% o 1M Fuji Cap I Hy4EHE
MEREEREZERE 3.87% ~ SRk E g
TIREZSRES 1.93% ~ S0 HE A B R
WHAZRS 1.73% - BEABKMEZETR
MERN1ISY BRBKEZERKEDN
15.24%  BEr BRI E A RS 1.52%
FERK AR E Y 14.95% ~ HEEHE K
WA BRI R AR RS 17.92% ~ B
FERHRBRIELFRERRRLEEZER
15.91% o TR B A 468885 B BB R E 2=
R~ SR E IR EE R R A
ER AR R ¥y MR b AR 2= B R HO 8 > Ketac-cem
Abplicap ¥3JK# Fuji Cap I o Mzt 2 iR
MEEETHEEZR - BRRERERKRES
- B EEIR EER - BN EEE

% &t 5 (Multiple t-test) 76 9% MR G RERRE T » FIREEMRE S ITER &

A B & D E

B NS X X X X

e C significant significant X X X

E D significant significant NS X X

F'E significant significant NS NS X
r, significant significant significant significant significant

R R ME B E e » DA AR T L o
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wAKE

PR E =R - BRI AREETER L
Ay B R BB MR L AR R B R MR L AR 22
HALE » Fuji Cap 1K1 Ketac-cem
Aplicap °
RIEES AR EEFR RS RIRE

6 7~ ESPE Capmix R BFE B R T 5 E H
4596.97 /558 » FEHEZE S 17.69 ¥/ 58 I
KA E S 4618.50 /5 88 » IRHEER
19.37 /5 8% » B/ NEZE T E R 4568.03
/5048 > EHEEES 18.66 /8 » TILARERE]
AT ERS R » RABE R/ NMRAERIH
$f 48 L &5 B £ +0.47%%1-0.63% T Fuji
Himix VS-III AR SRR 29 E £ 3120.84
/44 > AEREFE S 30.62 /08 - RAHE
75 34 £5 3160.69 /5> 8 » R HEZE £ 31.63
/58 B/NMAR T HE S 3078.68 8/
5 - fEE £ 30.68 8/ 58 > T LABRRISRES
BERME » BRI R
HER+1.28%%-1.35%  FSHIR & HIHRE AR
BIGRESE » MERIERA ~ R/IMREBFE LB
RSEA TS AR SR B E » S HRRsEER
IGfER B RREHEE » ESPE Capmix AR
BIEARRE B Fuji Himix VS-III B4F ©

S

RERETSATHRERBESTRS
B F R MR T AR AT
H B B S T B T R S BB & &
(C#H>AM#-B# FHE>DM -EMH) (P<
0.01) oFTHE P S BB FBE S BIAOKD BV
8 > EEFHBANREESHE » LSHRIES

FHREETE  LRRFMFS - TR

& AUBFHAEE » RS ERH—BE o
k& ESPE Ketac-cem & F #A# % (c #) 89
VBRI {EEE Fuji Cap | RRBEBESHE
(D # ~ E #H) #2244 (P>0.01) » 5518 GC
AFEREHHE (D~ EAE - F ) IRPB
ESPE A F] & & & #H (A #H ~ B# ~ C#)
(P<0.01) » H R K AT 68 8 A A B 4 T | A
ﬁ(lQ,ZO)

FHEBBEANRSRN A EREK > NBE
B e R EIRTAR » RS HR
Rpggee b FrAB BRI B RIE
TR ERR R HERE » SEAG (R B ST B T35
AR R E R B IR RIRE R

£ BRI T 5 A BN SO0 E B BN E R R R G I E s R AR —

o
Ketac-cem Aplicap Fuji Cap I
TigE (M) HEFEETEN SERESNEY | FOEEEE) ARRETEDN 5[ 7H S R E A
(ER) FHEELAE (%) FHH ELAE (%) (BE3) FHE ELAE (%) FREHECAE (%)

BRBHE 160.00 100.00 190.00 100.00

BURRE 80.00 100.00 110.00 100.00

BURMIRLL 2.00 100.00 1.73 100.00
SR E 166.83(1.70) 104.27 100.00 197.35(2,63) 103.87 100.00
SR E 93.01(0.49) 116.26 100.00 112.12(3.94) 101.93 100.00
SO IREE 1.79(0.04) 89.50 100.00 1.76(0.04) 101.73 100.00
BRI E 0.18(0.12) 0.11 0.11 3.00(0.69) 1.58 1.52
BERKE 8.88(1.14) 11.10 9.55 16.76(1.56) 15.24 14.95
WIEE AW E 166.65(4.19) 104.16 99.89 194.66(3.65) 102.45 98.64
WIS AR E 84.13(0.93) 105.16 90.45 95.36(3.00) 86.69 85.05
WEEGE KL 1.98(0.07) 99.00 110.61 2.04(0.08) 117.92 115.91
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WA SR HERE o 7F Fa M B B LB g El
BRE B EANEE A RS EIRERY
KB ERERRRTR GG HREEAE > K
80+2°C» 24t 1 /NEFEZIRR B BE & » 1540
BERREE LR AR ER » ESPE Ketac
-cem Aplicap 5 0 £ 0.1 235 » Fuji Cap I 5
0 ) 0.1 Z5w o AT AL —ERID I HERE » HEE 1F
76 (B ERIB K MM Dr. Gee 7£ 1993 4E16)
HOSR SR > SRS IS B B R
BERTE AN LBIERFTE R L BRI
BHITHEREGE 11.6% (3.1 B/-11.6%) T AE
ER#E 2 ESPE Ketac-cem Aplicap HI%E 58 ¥
WA R IR AR ZE RS 10.50% » BH
BERER > BB TEEERLENE

5 HEEREMRER IR RN o
HR A (Polyacrylic acid) R 5>
RIRE K » MEMEARLF » R SR
| RSROIRERTT T - FERTTREM TR SRR
E 3-4 B DU RESE 2 T 0 K E BRI
- WIRRAHETT » RAEERER Fuji Cap I RIBS#
RSHEESHBEREK ESPE Ketac-cem
Aplicap B H REZHSETRKEDN
15.24% » ZH S SHRINER 14.95% » —iE
- RERMKERRIESBRER BRI KE
| ERHEH o H Fuji Cap | SRR AHESHE
| RBEBESHBM R BBEABLIEY -
. R 7 8% B 8 ESPE Ketac-cem Aplicap &
B REZHSERMEN 1.58%  EHS%
- HRIHER 1.52% » BOE Fuji Cap | BMIEGEAR
BRI AR A E TR LR 17.92% 0 2
BRI LAY 15.91% o L ETREE KRR AT
BTN LB RENBEERH
' ESPE Ketac-cem Aplicap HJ B % N R
| BT LR B 7 AR S ERIER
RS 195 > 1 GC Fuji Cap 1 (B BERIERT

TSR | AR S BB RS o
~ Dr. Mount » 197894 EFRH » BEIRRE
CFRG B RIR & H A S S TR A
BE+5EEWH % oDr. Kerby 7 1992

BT RS R TURREE

FOEHE SR LA R BB AEENEA
o AEBREBHFEEETR » Fuji Cap | BEES:
BT RSB R R SR & &R EIEE
IR LA RIS BRI A5 17.92%
1B 24 /INEHURR 58 FE B SR AR U R B (176 (7)
MPa) AIRFEE N o H—R R TEERE S
RBEERNEETEE » BEERMERR ES
% o i Fuji [ EHEBETFRSBKCERS
o KEMFHE LEER K ARE R EE)
KFBEGERE H 24 /NSRS BB SRR
BRSEEE (176 (7) MPa) AFEBHEIIE 8.00% Il
AIRER BRI R SR ~ BB
EMRE T HEERR - ESPE Ketac-cem
K Ketac-cem Aplicap BAZERHTBIAEE » i
FL# o

Dr. Williams £ 1992 S35 H B BBk 7
AR E RSB - 5H2%E
# > HHAIBBETRPEABIER ik >
FE R ERRENEE - TMHEAERERE
HI > BRI RS RARREZBEA (A0 D ) - BhEIER{D
BEAERE2OMEML » HERTER EERAYTHIMEIH
FeH » #RA 5-10 A RE: » IEER P<
0.05 » REBRHEERANER » EXG
ZRENERS R RARE » EFEEMHT > &
R B RCKE] 20 18 » DK ARER I, —R9RE » 1
AR5 o HI ISO-7489 0 3B “HIZA &
EFME £ 15% L LA » BISFE” WIRHAI
W AR T RBF o Mtk —BERERRERTRE

fErd  Fuji Cap IRREBESHESE - HBEA
BEHREFRSBRRBEESHRY o
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HAKE

RAE RERSBIOIREEFAKBR—ER

ESPE CAPMIX HIMIX VS-III
il (FBHEE) Bt il (FBH%E) Bt
I EES 4596.97(17.69) 100.00 3120.84(30.62) 100.00
RASEE 4618.50(19.37) 100.47 3160.69(31.63) 101.28
=&/EEE 4568.03(18.66) 3078.68(30.68) 98.65

FfE RABEANAEEMRE/ 5

HH B UBRREER 100% » $RARR/EERESENESIL -

B F Ketac-cem AplicapffB B R RERT 77 83T L
R BETESENIER > HREEGH
£ o

B+t #Fuji Cap IBEANERSITFHOFSERES
VEHREFEME TEE T RRUBR
RS o
BARBEE R 2312°C » 80£10%HE &
RETFRUTE BIR RS T T » BEERERA - R
HEH TN R ZEE  HORBERERTIRE
ER A SRS o TR BRI RAIFER
RESEEHEEME > Fuji Cap | By E#
KEEFE K EN B AIE S » BAEEEHEAR
WESBENDIRSIFRIESYIESY - B

186

@A #Fuji Cap IBERNERAIFHUFESERS
P A T B T RS » A BB
HISERIERE » SR ERSHEERS

REHE S RS R REB BN » EER
R B BE % T O 1R FE I T P R BR A BB IR
Y EREBENCESESEELR > 7
FAAHIRE S » SR A BT » BRHA]
BENSTTR IS ) o TR R ARG & TS AL ~ BB
Bo1 > fEE T HEMSE THE » A RERIFHA
SIER » EREREEREROES > BUR
A ENE SR R FER S AR M E L o
S — S R i AR (R K Y FT RER AR
BN SER R E » RIIERE RS ATRE R E
HAE » K2 FREME  UBHRER
K o A E Bl AR il o

Dr. Gee 7 1993 £E0%2H1 » LI /7 \R
S » EMERRNEEE RS RAE
HE AR, » BT ER A B i BT A U
HARHERFESERAEE » - HEREA
ESPE Capmix & Fuji Himix VS-III f#&#J
1R B HA I8 E © 1 Dr. Mount'¥&# ESPE



AR R TR AR DR B R 5 5
)00 B 25 U PR A B R A A » A
g A1 ] » A HERRSEHE Dr. Geet'®
LT BB R TR A LURR
PRRAHAES » LI R
(P>0.01) o TSR IR A MRS % » RENE
RO & T B B MU » R AR
§E » PANEL T (ERSRIBNG - AR IIESE -
ghg s T RN - (RS ENS R
R T FTRE M A 10210 o A EBR
T S R T B A - (RS IR
g 7 (1 PR 7 TS 7 9 5K 75698 & 8 » ESPE
Sapmix % GC Himix VS-III» 4 10 > 7
apmix B985 £ 55 B A F 45 0 7
Jimix VS-III #0F R 12 4] S M E 7 155
R » MO M 38 B R & B T B R R
ARSI » R R A R IR SRR 1
SIS FT S AR E R G AK o

- REERIY 24 /INEF TR T (R S
e 0 450 OBE 55 > FTHER BT AL
A > RIS B A KB A T 5 5K % Rk
Water Uptake) fIFIRE o T A1 5 B e 7 55
BRI E R A  H BB O
BEATR > o IS —THERSEARN
R L1 89K /NG ° Dr. - Mount 7E 1978
FECOREE B B ST T IRAO BB T 55 S B
BEFSA/NTERN > A EER BT
R - SRR R AR R A
BLEA AR AR o

- TOREEE T 854 R R B (Polya-
crylic acid) #5388k R B35 1% 10 T BERK
BRI BSSEATREBIRCD » TR
BT R A ISR PR SRR A A AR & 8
VIR o i B 5 B A B
SRR R o RS B A AT AR
MEFIHISE > Dr. Williams $5H1¢5 » LIS 7
WEBRFREL M BEETWELR
B o T8 P S 2 0 OF 8 S S B 7
AET RS AT R R IR -

BB T RO BT RE

R B 2 S0 FHARE{ s AR S E E R
T FAEFT R T R E & » THRFHIR
BRR S R F SRR RS
HUSREE R TV » FEERRRE - AEEK
BAEE GBI - ARNETS EIFEAE
L BERE > BN S BIES
MetEYE » Hitk Dr. Williams 7€ 1992 e
HITETEBERIEA b FERRAT shell test” » {U7F
BHISERIKER - It —BREEE—S 5
PEHIER -

A BE R E TR 2O B BB 3L S 1
S BRIRE A & RE R R RO T R TR B th fE 2%
¥ » #8 Dr. Wasson 7E 1993 £E#I$R & C0fg
Ho DS B —ERE AN SRE G 338 HE
MIREM R AR » BIPES - MOUREE R
A BHREBCRESYEEEL—KE%
BT RS BIR AT LR R G FE 2y
P A T 70 B 5k P Hh B S 8 A4 i - B8
—HEENEBRELTRRAY » TELEY
BEYIHIHURE T B E S B A & BERS R A58
TIEANRIHERIE - FEZR B R ALY BRI E o
i Dr. Earl 7€ 1986 £@9%¢ i FI] F RE & 43 #
T AR 1 S Py 35 e T R & B A s 1
LS » BRERARZRENESHSLE R
FRMLAVIRS > AR TCRT A KRETTE
$RTTRAYF A K FAE57CH » 1 Dr. Nicholson
£ 1982 FegH ML R AL BB S
EETFAE K » B BT IR 5 I e ] A 988 10 7 9k
D ANEEEALE 22 R R RE 54 B R A R A0
MM K —BHRERXEPRAFBRE
(polycarboxylate) 7K & 2 (hydrogel) #J & 7k
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The Comparison of the Compressive
Strength among the Glass Ionomer Cements with
the Different Mixing Methods

Yeong-Shyan Hwang and Yung-Chan Kuo

ABSTRACT

The capsulated glass ionomer cement is characterized with premeasured quantified powder and
liquid ratio which is mixed mechanically. Whether the 24 hours compressive strength of the capsulated
glass ionomer cement after being mixed is different from that of the conventional glass ionomer cement
mixed manually is still controvertial. The purpsose of this study is to compare the 24 hours compres-
sive strengths of the set glass ionomer cements under different mixing condition. Under the room
condition of 23£2°C, 80 10% relative humidity, two types of capsulated glass ionomer cements,
ESPE Ketac-cem Aplicap and GC Fuji Cap I, are mixed with either one of two different amalgam
mixers, ESPE Capmix and GC Himix VS-IIl, which are oscillated at different speeds respectively. And
we mix their conventional products, ESPE Ketac-cem and GC Fuji I, according to the recommendations
of these products. Then we pour the glass ionomer cements into the stainless steel split mold, of which
the dfameter is 4 mm and the height is 6 mm. And we make 20 specimens per group according to the
requirement of 1SO-7489 and compare the 24 hours compressive strengths among different mixing
situations of these commercialized glass ionomer cements. And we also detect the oscillatory speeds of
the two different amalgam mixers, ESPE Capmix and GC Himix VS-IIl, with the digital optical tachome-
ter at a detecting distance of 5 cm. The results indicate that the compressive strengths of the conven-
tional glass ionomer cements by manually mixing are higher than those of the capsulated glass ionomer
cements by mechanically mixing (p<0.01) and that the compressive strengths of the glass ionomer
cements which belong to the GC Company’s products are higher than those which belong to the ESPE
Company’s products (p<0-0|)- These results may be derived from the different properties of the
components used in these products. There exists no difference (p>0.01) between the groups which

are mixed with the different amalgam mixers which are oscillated at differennt speeds. The difference
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petween the measeured powder/liquid ratio and the labeled powder/liquid ratio of ESPE Ketac-cem ‘i
~ Aplicap is as high as to arrive 10.5%. The difference between the really used powder/liquid ratio and
-‘ the measured powder/liquid ratio of Fuji Cap | is also as high as to arrive 15.90%. And the high I
coefficient of variance of Fuji Cap | via the extra—high speed amalgam mixer may be result of the im- '

l

proper design of the capsule. This improper design of the capsule will result in the accumulation of the |

~ residual powder and the residual liquid, incorrect powder/liquid ratio and uneven mixed mixture. After
~ proper process of the specimens, there appear different structure pictures around the matrix, in which I
 there even exists the unreacted liquid, under the observation of SEM. And the results of detecting the

~ oscillatory speeds of the two different amalgam mixers, ESPE Capmix and GC Himix VS-Ill, with the -'ﬂ
~ digital optical tachometer indicate both are stable. :

L
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