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Physical and mechanical properties and adhesion of
novel resin-based luting agent
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In this study, we evaluated the characteristics of a novel dual-cured resin-based luting agent (MAM-007)
developed to reduce wear. MAM-007 containing silica filler with an average particle diameter of 300 nm and four
commercially available resin-based luting agents were subjected to various tests [basic properties test, wear test
(Three body wear test, Collision wear test) ]. The obtained values underwent statistical analysis.

The filler content of MAM-007 was significantly lower than that of the other luting agents (p<0.05), the
amount of water absorption was higher, the film thickness was thinner, and the surface hardness was lower.
However, the three point bending test results showed the same strength as the other luting agents, and the
bonding strength was equal to or greater than that of the other luting agents. In the wear test, the amount of
wear was significantly lower than that of the other luting agents.

It was suggested that the novel resin-based luting agent has basic properties equivalent to those of com-
mercial resin-based luting agents and shows a lower amount of wear.
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1. #

FHL YAV FELT, MAM-007 (LF, GC)
v, D 72912 PANAVIA V5 (V5, Kuraray Nori-
take), ResiCem (RC, Shofu), ESTECEM (EC,
Tokuyama) B & UF RelyX™ Ultimate (RU, 3M ESPE)
DAFEHRL Y v XA ¥ M & W7z (Table 1).

2. B &

1) 74 7 —&HEOWE

KLY AV NEHRNZES MM, EE 2 mmDE—I
FAIICEAL, EFREHEEvEf FA M) v TR
(GC) TEV, RWT15X3%x3 mm DH T AW THeA,

Table 1 Resin-based luting agents used

A content

B content

UDMA, Barium glass, Dimethacry-

Bis-GMA, TEGDMA, MABM, Bari-
um glass, FASG, Silica-based micro
filler, Chemical polymerization initi-
ators, Polymerization accelerators

UDMA, TEGDMA, FASG, Initiator

Silica zirconia filler, Bis-GMA, TEG-

Methacrylate monomers, Radi-
opaque silanated fillers, Initiator

Material ~ Manufacturer Lot No. Code
A150501-1
MAM-007 GC B150619-1 = late, Stabilizer
PANAVIA Kuraray
3T0002 V5
V5 Noritake
ResiCem Shofu 31546 RC
ESTECEM  Tokuyama A003B2 EC DMA, Bis-MPEPP
M
RelyX" SMESPE 586732  RU
Ultimate

components, Stabilizers and rheo-
logical additives

UDMA,Bis-EMA, Barium glass, Dimethac-
rylate component, Dibenzoyl peroxide, Initia-
tor, Butylated hydroxytoluene

Bis-GMA, MABM, Alumina micro filler, Pho-
topolymerization catalyst, Polymerization
accelerator, Coloring agent

UDMA, TEGDMA, Carboxylic acid mono-
mer, 2-HEMA, FASG, Initiator

Silica zirconia filler, Bis—-GMA, TEGDMA,
Bis-MPEPP, Peroxide, Camphorquinone, and
Other

Methacrylate monomers, Radiopaque alka-
line fillers, Initiator components, Stabilizers,
Pigments, Rheological additives, Fluores-
cence dye, Dark polymerization activator for
scotchbond universal adhesive

FASG : Fluoroaluminosilicate glass, MABM : Methacrylic acid-based monomer
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BoNAEE, FRENOFEME L BEHEREZ KD,
—IJCIEE T 2 ATV, ARV Sz a 11k
& 512 Post-Hoc Tukey multiple comparison tests D%
FHEMERIT>72. $72, Pearson product-moment
correlation coefficient ICTHL I VAL DT 45—
GAHBEEHEE S, REES, #iHS B L OKEER
BRoOBEFER, S5 ICHRMM S & KEFERBROBERER & O
B BIAR % 54T L 7.
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1) 74 7—GHEOWE

T4 7—DEFREIE, LEFAN582wt%THY, fhod
RTHE A b (V5:59.6 wt%, RC:61.9 wt%, EC:
719 wt%, RU : 634 wt%) XD HBIKVwT 1 7 —&
HeEEZRL7Z (<005 (Fig.1).

2) R S

PR 213 LF A% 8.7 um, V57%10.3 um, RC A%9.7
um, EC #%16.0 um, RU %127 um & % V, LF &
EC,RUB LUV ICHANAREICHHIRE S TH -7 (B
<0.05) (Fig.2).

3) WKEOWE

Wk, LF %2.26x10%ug/mm® TH H, V5 (0.14
x10? ug/mm?®), RC (0.83x102%ug/mm?®, EC (0.12
X102 ug/mm’) &ML, AEICEHVEKETH 72
(p<0.05) #%, RU (2.33x102ug/mm?®) & I3HE#AIE
RBOLNLD -7 (p>0.05) (Fig. 3).

4) KIS ORE

KA X1, LFOX—7ME (HK) A7553.4 T, EC
(HK : 738.9) & RU (HK:6389) &ltiglL T, HEI
BWETH - 7228 ($<0.05), V5 (HK : 447.6) & JLix
LT, ARICEVWETWS TH-72 (p<0.05). F7=,
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Fig. 1 Filler contents of each resin-based luting agent
Significantly different from LF (* : $<0.05)
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Fig. 2 Film thickness of each resin-based luting agent
Significantly different from LF (* : p<<0.05)

RC (HK:549.9) LIIFEEIIEDON L7z (p>
0.05) (Fig. 4).

5) =X RER

MiFim s, LF296.8 MPaTH Y, fiot x> b
(V5 :76 MPa, RC : 86.5 MPa, EC : 124.4 MPa, RU :
722 MPa) L OHBEEIED SN Lo 72 ($>0.05)
(Fig. 5).

6) BEFERBR

SIREEFERERTIZ, LF 12269 um TH Y, V5 (36.6
um) BLORC (34.6 um) ZILEZL T, FEICEFER
MED 57228 ($<0.05), EC (261 um), RU (28.5 um)
LITFEETRD N 572 ($>0.05) (Fig. 6).

B 22 BEFERERTIX, LFI12 103 um TH Y, fhodx
TORRA Y P EHBELTHRBICEREDI K272 (<
0.05) (Fig. 6).
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Fig. 3 Amount of water absorption of each resin-based
luting agent
Significantly different from LF (* : <<0.05)
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Fig. 4 Surface hardness of each resin-based luting agent
Significantly different from LF (* : <<0.05)
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229 MPa T3 1), RC (11.1 MPa) X It#L CTHEIZE
WIEERE TH o2 (9<0.05), ZoOfot Rt
BAEZZROON o (>0.05). EF53Iv 72
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Fig. 5 Bending strength of each resin -based luting agent
No groups showed a significant difference from LF
(p>0.05)
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Fig. 6 Wear volume of each resin-based luting agent
Significantly different from LF (* : $<0.05)
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Fig. 7 Tensile bond strength of each resin-based luting agent to enamel, dentin,

and each dental material

Significantly different from LF (* : p<0.05)

MPa) B X URU (5.4 MPa) LI L T, AEICHV
BAERESTHo72h ($<0.05), V5 (154 MPa) & i3
BT o7 (>0.05). 12%&8HRT VT AEED
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fint x> & DFEEIBD LNE o7 (9>0.05).
Ly vray 7 ARSI, ECAH 4.9 MPa Tl KT
Holh, TRTOEA Y FMICEEEZZRAD SN
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T 72, HHIREERBEOMMIHORELZ, X b
N C ORI & B, Bk L 2 & b ST C o
% SR, oL OBENAE b O b DR REHIE

L, BERSPLEATHICONTRAWES X O%E
E OB G238 L 72 (Fig. 8).
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ZTNEhoX X v OB TFHMSG % Fig. 9 IR,
LAY MIEY, KNS FEFSELRT 4 T —REENRD S
N7z, LF TiE7 4 9 —k&EAY300 nm 13 & DB —74 7 4
T =R DHN, V5 TIE7 4 I —kfFE5um iz &
DRKERT4T=L500mmIFED/NERT 4T —DiR
xR, RCTIE 74 7—fEl~2umliFEDy—
BT 4T—DnhiERD, ECTIE7 47 —hifE3~4
umiEEDOKRE% 745 —% 100 ~ 200 nm (T LD/ X
%745 —OREERD, RUTIE7 15 —kfE5~8
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Fig. 8 Mode of surface fracture after tensile bond test
The failure modes : cohesive failure in the resin cement, adhesive failure between the
adherend and resin cement, mixed failure with a combination of cohesive and adhesive fail-

ures.

(Scale bars : 10 um)

Fig. 9 SEM images of each resin -based cement (x 5,000)
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Table 2 Pearson correlation coefficient

Film thickness Knoop hardness Bending strength Three body wear test Collision wear test

Filler contents 0.92* 0.84* 0.46 -04 0.43
(p<0.01) (p<0.01) (p=0.09) (p=0.14) (p=0.11)
0.49* ~0.63* 0.24
Knoop h
0op hardness (<0.01) (p<0.01) (p=0.11)

DFAET TG SERL ST 2 8E £ >~ b
THY, AR T2HEMENE DD TRIFTH 2 2,
LY vt xy b EREELTHIFR S AME L, B s
HHREY OMENS, BAERLI VLAY M
I EN TS, BEICHwS A Y MIidte x>

b EHAER L DFTAEREARD LN L DT LK TIEH S
7%, CAD/CAM t 5 3 v 7 25 7 L5 K LNl
HROEERICERA Y N ITA VIREERMb S Z B
EZON5. G0, bivbIUTEEIMENICH S X 5
V7 ) —BERRCHE & o T BE L HEM O
AVNIA VOB ICERL, LY VEAY O
Pz oW THE L 72,

HEARW A2 ORI E L THRES, 74
S — e AR, Wokde, FMAEE, 3MHNFMmE, iR
BIUOEARIZFMLL. ZORKE, 7145 —Gh=
EWBE R L OBFRIZr=092 (p<0.01) &, HWIED
MBI ZRBD7720, HEROWME 22 1ZHE T4 7—F
HEOBIMI L D BREE S EL 2% 2 & & MRk kR
PELN. FHL Y e x Y o MAM-007 (LF) T
&, 74 5 —&HEREMMUOE A ¥ e L THEICK
CHEBEA DS E0s, WREDPEL holzEz
LN M5 Larl, 74 5—GHRVAEEICKD) 72
bbb 53, LF OLRMM S MO TRTHOE R ¥
FEY AEFIENMETIE oz, F 2, SRR
BRI XTHOE A Y b EFEEIRD SN H o
2. TNFETOWMETIE, LI VALY FOBRIIZEHL
T74 9 —EHEPEMT HI2oNT, XY MEHKED
BR S ASHENNT 2 &) il 12 23— T dH o 7245,
GRIOFRFERP SRV FOBENLTLE 74 T—FH
I L WIS E 2 S b.

ARFRICBOTRGAEE L7z TE#ME] 22w T,
AVRT Y MUY R R BT S REHARICB VT,
iy BEREME O ) R ICFZERRE T H D, 1960 F 11
Bowen® 12Xk -Ta vy RV vy FLY UVARFEINTL
Sk, Bix I AT TE 2. T4, CAD/CAM
HHL Yy 7ay 7 ot Eom id@mo & T
HLY, INHWEF I F—F—DT7 4 T—%EELTW
BH0NB% 0P F aVRIy LY IZBWT
b, FIIA D74 5—%BAELIzF /TRy 3

*significant difference

W74 5=BECELDET M)y 7 ALY VOB R Z RN
BRIZT 5 2 & ClBEFEME ISR B2 -3 T 1 5 — kit
PPN LX) Ty REYy b LYY HERDEEMEAS
AU, XOBENLBELEDS L OWMEDH D P,
BEFETHEIZ 2 D A F1 = X 1 & T\ RS OB/ N BB IR
T OEEEFAMICE > TiRZ 255 ER (Adhesive
wear), A\ BRI N AR S 20 R T IR Z 4 D ke =
L7z, WIS &9 REREEEZ LT TLA VT
# (Abrasive wear), BEEEOHLE LIZ X 2 RIMOPE 78
BN U CBEFER T2 S N 2 57 BE#E (Fatigue
wear) B L, fLERLE2ZER FICEK S b 54,
ZDREHREWOBEMIC X o> TH IS N AL
(Chemical wear), F7z13JfEEFE (Corrosive wear) O
PUDIZRPIE D 03D, 2726, PEREICIIBEEOERN
DHHEICBIGT5 L L BT, FHliHEIC L > TH E0%
AR L LI LBBMINT NG B9,

LA, A Y N OREITEREE BIERT 5 720 ISR
HEBEZ ML, %72, 77LA Y TEBERZBET A7
®1Z ACTA wear machine Zfifi L, #7425 2 ok
T T T o 7o BRBERERB T LF ST RToOL
A Y NERBUARIRCERETH D, 3 HREREAR
Tk 74 9—EHENEN>72EC, RU L IZAHEAIT
BOSNLEholbdD, V5, RC LIKET 5 EAEIC
WM R TH 72, UL, 74 F—REIDEVY
DOPECEFRRETH L 2 L wI#HiErs L, LRI
BEENTVWDLE74T7—=300nmA+—F—ThHh,
DAY PERBL TN R T4 5% —ICEALT
WHIZENL, RVEBEZRLZEEZOND. T2
FEEFRERBR L 7 4 7 — A EB L R S 12OV To
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FHBAYEASIED SN 7275, Z DIV TIZH BT % 20
ol ZIIIABIET, LFOF— 72 Rb 74 5 —
EHEEMENICE DD ST, BREMIr-722 812
R L CHBEMESRD ozt Bbhs., — 5T, K
WIRICBIIZ 74 7 —EGHRLERANMS L OBRIEr=
0.84 (p<<0.01) & EIEDOMHBAZ/RL, KA S & iy
ETIEr=049 (p<0.01) EHEEOEOMBEERLE
7o, EROT 4 T—EhHEE LAV MRS OMBEEE
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