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#44276104532 . MAJOR PROSTHODONTICS

KEY WORD: resin cements / primers / shear bond strength / alloy CHALERMSAK' SIRIWICHAI :
SHEAR BOND STRENGTH OF 5 RESIN CEMENTS TO NICKEL- CHROMIUM-MOLYBDENUM-
BERYLLIUM ALLOY. THESIS ADVISOR : ASSOCIATE PROFESSOR ISARAWAN BOONSIRI, 104 pp.
ISBN 974-13-0175-8.

Nowadays resin cements have been used for cementing fixed restorations increasingly. Many
new resin cements have been introduced for clinical applications. This study compared shear bond
strength of 5 resin cements ABC, Calibra, Panavia F,/RelyX ARC and Super-Bond C&B to nickel-
chromium-molybdenum-beryllium alloy and stucied"efiect.oi2 primers META FAST and ALLOY
PRIMER on shear bond strength«Two-sizes of-alloy Cylinders;-diameter 7 and 9 x 2 millimeters
thickness, 225 pairs sandblasted witk-50 micron aluminum oxide; cleaned with ultrasonic cleaner,
conditioned with 1 of 2 primers anddoonded with 1 of. 5 resin cements. After storing in distilled water
for 24 hours, shear bond strength testing was pereormed with Lloyd instrument. Shear bond strength
and mode of failure were recorded.

Analysis of variances revealed significant eﬁect on shear bond strength from type of resin
cements and primer applicaions(P<0:05). Not regardlng {0 primer applications, Tukey HSD's
multiple comparison showed Panavia F and Super ond C&B yielded significantly higher mean
shear bond strength than the other 3 resin cementrE&nawa F showed insignificant difference in
mean shear bond strength with Super-Bofg-C&8. Notie_ﬁér’ding to type of resin cements, using resin
cement with ALLOY PRIMER or META-FAST yielded s‘lgmﬁcantly higher.mean shear bond strength
than using resin cement With-no-primer.-Using-resin-cementwith-ALLOY PRIMER yielded insignificant
difference in mean shear tiend strength with using resin cement with META FAST. Chi-square test
revealed significant relation-between mode of failure and primer agplications in all resin cements
except Calibra. Mean shear bond strength of mixture adhesive-and cohesive failure founded higher
than mean shear bofidistiengthiof adhesive iailtirg in‘all résin cemeits but Significant difference with
RelyX ARC only.

Department.........Prosthodontics................ StUAENE'S SIGNALUIE....vvvvvvvvvvrvesssssssssssssssesseeeees
Field of study.......Prosthodontics .............. AQVISOr'S SIGNALUTE...vvvvvvvvveesserrrssvverssesssserssssness

Academic year......... 2000,
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1. nsnsafiitudn (thQIOO'[h nréparation)

2. dusulansined (e casti@f'

3. sananei i lusdsaiaies (the cementing medlum)
fladtasnastinaanifufinsawies 1dud

1. fuftf (the surface area)

2. Angeusaituiiinnnsawises (the height ofthe prepared surface)

3. aurzesmainsaesuieiuiinsawisan (the degree of convergence of

the gpposing walls)

4, Fnunizituinvessnmfinsewion (the texture of the” surface of the

prepared area)

5. mansal#ifianistimegnielusaiuuan(the intracoronal retentive devices

in a preparation)

6. arnvasnsdnegiilfaindauilszneuduriilénsawion (the degree of

retention provided by various components of the prepared area)
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1. Avsunuresduamlanssisiuiuiareaiuiinsewien (the relative of
the casting to the prepared tooth surface)
2. Mufnsmiluestue (the texture of the internal surface of the casting)
3. uamnmsinagrasiulanzvieslugunuiidndensiet afiuumwieniu
(the upon retention of individual castings in a series splinted and cemented
simultaneously)
4. pnudeussseslavzifesn A uinassdns (the strength properties
of the cast metal required to'maintain the cement seal)
ﬁ@ﬁmmmiﬁmag}'ﬁmmn%muﬁ
1. afinvesdudisi(the 1ype of cement)
2. wansnuafiaddihde e ne tuiiesannlianansaldtueiliad
@mmumzﬂu%umumaﬁm%{uuﬁ (the effect of a planned opening in the
castings) f{ |
3. m@mzwmﬁﬂmmLLﬂ@ﬂm{éJ}éj%mwﬁmmﬁLuum‘ (the influence of
variations in the'visastty of the eement)
4, mmLLﬂﬁfﬂmmmmegﬂuﬁ?ﬁﬂﬁymuﬁlﬁmﬁ (variations in the seating
force) | e '
5. aaufilarlsauaesszazinanlunisaanussna-(Variations in the duration of
the force)
6. AruudsLlsaumesszaznansymintuneunnst adinudaunsidlifiusena
(vasiations” In“the“timé lajpse Detweeri-the tementing and the unseating
procedures)
[ smesnsienlissaan (theangle of thé unseating force)
8. Sunmuresniafinnuinvasuseiidieneen (the magnitude of the lever
arm of the unseating force)
9. Aresnndausedn wazussndensastumsiaiiasne (the values of the
compressive strength and shear strength of various cementing media)
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Productname | Component Functiongroup | Manufacturer Batch
number
Primers ALLOY MDP, VBATDT | Phosphate group | Kuraray Co., 071AA
PRIMER (AP) , Sulfur group | Tokyo, Japan
META FAST 4-META Carboxyl group | Sun Medical 70802
(MF) Co.Ltd, Kyoto
Japan
Resin ABC (AB) Urethane |  Methacrylate Vivadent C05770
Cements Cimethactylate group ,Schaan,
A Liechtenstein
Calibra (CB) Bis'GMA/ .| . Methacrylate DENTSPLY 991228
Trigthylene™ 1, ~ L group caulk ,Denver
Giyeal |43 JUSA
dimethacrylate 1%,
Panavia F(PF) | Bis-=GMA MDP '{f)}/l“ethacrylate Kuraray Co., 51151
. gioup Tokyo , Japan
RelyX Bis:GMAT 'ﬂaﬁacrylate 3M Co., St.Paul | 20000309
ARC(RA) Triethylene |~ group ~, Minnesota ,
Glyeot USA
dimethacrylate
Super-Borid PMMA Methacrylate ™|  Sun Medical V1
(SB) MIMA-4-META group Co.Ltd, Kyoto
TBB Japan

MDP = 10-Methacryloyloxydecyl dihydrogen phosphate

VBATDT = 6-(4-vinyloenzyl-n-propyl)amino-1,3}5-triazine 2,4-dithiong
4-META = 4-Methacryloyloxyethyl trimellitate anhydride

Bis-GMA = Bis-glycidyl methacrylate

PMMA = Polymethylmethacrylate

MMA = methylmethacrylate

TBB = Tri-N-butylborane
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Number of specimen | ABC with no primer | ABC treated with META |ABC treated with ALLOY
FAST PRIMER
1 12.61367 22.14756 25.71119
2 22.40421 31.13869 13.19429
3 8.763937 « ' [ / /265436 9,984072
4 25.1979 S 10.52682
5 1576078 2 10.58107 19.70729
6 /19 00466 [ 5747258 19.67784
7 1402735 \ 29.72502 31.55522
8 - /8/763937 ‘”J_ 19.35608 3444147
9 "4 /1/4}5686_ = 15.69767 26.83456
10 /§4/€5417 31"\, srse 22.05079
11 Fuwkc i 4 \1363058 2157506
12 r ﬁ7.7§@2 . 1B4uM 27.09121
13 2083065 - T 2301427 12.2308
14 2635497 - /e, 12.71044 2041412
15 A 18.68069 24, 1081§ ) 19.00466
Mean shear bond-~ 16.95483 20. 56335J 21.33329
strength :) )
Standard deviation 6.198523 6.698172 7.581487
Coefficient of veriation 36.56004 32:57335 35.53829
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Number of specimen | Calibra with no primer |  Calibra treated with | Calibra treated with
META FAST ALLOY PRIMER
1 23.01427 28.88775 29.30849
2 2747829 29.69136 27.25109
3 2121173, | 21.73103 19.83772
4 19.35808 [/ (A, 2110087 36.17491
5 16.14786 3373464 30.27198
6 2362434 T 28.82464 21.50804
7 403 k 21.95823 22.27799
8 A 2600827 26.70834
9 1 / 2 /14/756 3_.;- 2555131 22.21488
10 4 / }@0451— T 1\ BA5T 22.6314
11 4 Junir N A 25.55131
12 [ }Eztoaﬁ 42006071 15.21382
13 /1669@61 e 33087 21.37761
14 1627488 — == 21.89091 28.18512
15 1014355 'va'a"e"-‘-ls.gl?s%, 13.06386
Mean shear bonq'-é._lg.ld.ﬁﬁ.—_zwllg'j 24.1051
strength = —
Standard deviation -/ 5.336042 6467965 5,90786
Coefficient of variation 27.86983 25.96405 24.50875
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Number of specimen |Panavia F with no primer| Panavia F treated with | Panavia F treated with
META FAST ALLOY PRIMER

1 43.33584 37.26882 39.12847

2 30.75162 29.53148 41.34576

3 2818512, 27.09542 33.44853

4 2391465 '/ /. 3819865 27.92847

5 4038227 ~39,06536 36.82284

6 — 87498 38.29542 35.85935

7 /122863 \ 30.07844 28.78257

8 AL08 ) 39.7122 2744463

9 1 / 2 03}907' X 23.36769 30.24673

10 4 / ;}f 3446& Tl Sl 28.54696

11 4 Josaney Al 3078 35.27874

12 [ ﬂ4751§ A 305702 35.46807

13 3649887~ A8, 73152156 26.30864

14 2821458 — = 3659564 36.02344
5 BHIT 20073 37.96304

Mean shear bond =~ 3270459 3345807, j 33.37308

strength = -

Standard deviation -/ 5.685375 5.2204671 477885
Coefficient of variation 17.38562 15.74974 14.31947
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Number of specimen | Rely XARCwithno | Rely X ARC treated with | Rely X ARC treated with
primer META FAST ALLOY PRIMER
1 16.69061 29.56514 27.79805
2 10.30383 21.25139 36.01503
3 25.23156 36.07814 36.24222
i 207043 22 50098 2895507
5 “2150804° 71958107 28.02104
6 5049 © 28.76153
7 < 29.1444
8 L 19.09722
9 ) 38565 2510113
10 3087 [, 2956514 26.16138
11 G| | U8 16.6275
12 UG 7 A 24.20706 23.30458
13 1460376~ 51089 18.29782
14 1 __ 24.76875 24.20496
15 o TR /0% 5733, 28.40811
Mean shear bond = 1741331 26.40934
srength 4 | =
Standard deviation +f  5.557628 6.460645 5.658054
Coefficient of variation 0.B82.47547 2468584 21.42445
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Number of specimen | Super-Bond C&B with | Super-Bond C&B Super-Bond C&B
no primer treated with META FAST|  treated with ALLOY

PRIMER

1 26.41803 31.21863 35.0852

2 3315623, 30.78527 25.64808

3 232464111 Ff 4 314879 37.33193

4 2021172 A B3.92817 34.50879

5 417 ]J 34.89166 33.60841

6 4598 k 36.1118 31.52156

7 /33 255 ) 37.68535 29.30849

8 py 90/158 2 4 33:35177 32.54816

9 A [ W 23.91465 3408305

10 3152056 ) 32.54816 35.5985

11 77.187.9;8 ; 4260015 33.8314

12 T 2718798 . 3206852 37.74846

3 s L 3087784 3270804

TN T 35.40496

15 - _; 30.10789 20 70455{ 33.76829

Mean shear bond' i 29.39712 3196137 33.51389

strength U -
Standard deviation 3.422298 3.556714 3.041398
Coefficient of variation 11.64161 1112816 9.075037
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AN5199 0 WARIAIANHUENITHANANTRSTUT LN WAL TTRanA NN LD I ns L NS

Number of specimen | ABC with no primer |  ABC treated with ABC treated with

META FAST ALLOY PRIMER
1 A M M
2 A A M
3 A M
4 \5\\\1// i |
5 ~ “ M
6 M
7 17 / \k\ S i
A A NN i
? ./ ZET NN\ i
I 7/ 8% ¥\ \\\ i
U VS WAN i
L JhZ WA\ i
13 ' ‘ M
14 M
15 M

<&;=.7.‘;’..‘;1;'.7.';—.;.:::::'.';:'.7;‘.;:.:.'_._..",.’ in cement and metal

: \‘ cement
mM ve falmre and adhesive failure
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8

Number of specimen | Calibra with no primer |  Calibra treated with | Calibra treated with
META FAST ALLOY PRIMER
1 M M M
2 A A A
3 A A
! \\\U// A v
5 A ‘ P\ M
6 A —-—m M
/. \\\\ A
: { /2NN v
10 7/ 8% ¥\ v
S J & NN\ A
YRR J 5 W\ :
13 ! M
14 M
15 M

|n cement and metal
, cement
e failure and adhesive failure
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Number of specimen |Panavia F with no primer| Panavia F treated with | Panavia F treated with
META FAST ALLOY PRIMER
1 A M
2 A M
3 A M
4 M M
5 M M
6 M
7 M
8 M
9 A
10 M
1 M
12 A
13 M
14 M
15 M

{

=

FONUUMNUSNNS )
RN ITNINENAY

it

s

in cement and metal
, cement
e failure and adhesive failure
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Number of specimen | Rely XARCwithno | Rely X ARC treated with | Rely X ARC treated with
primer META FAST ALLOY PRIMER
1 M M M
2 A A M
3 A M M
4 A M
5 M M
6 T M
7 : M M
8 A
9 NEY\ A
10 N7 \ M
11 Shisad \ M
12 iAs’t_‘_f_‘;’ \ M
13 Y e | % M
14 T A M
15 - 20N .y M
in cement and metal
i cement

]BM = e fai@”e and adhesive failure
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Twsiuas
Number of specimen | Super-Bond C&B with | ~ Super-Bond C&B Super-Bond C&B
no primer treated with META FAST|  treated with ALLOY
PRIMER
1 M M A
2 A M
3 M
4 M
5 M
6 M
7 M
8 M
9 M
10 M
11 M
12 M
13 M
TRV T
15 R > T

UA adhesive failure betweemresm cement and metal
oheswe failure within resin cement
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Dependent Yarable: STREMCTH

Tiukeg HED
95% Confidence Inkcrasl
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Rl ARC =514 14758 LLE] 17180 2EA71
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Multiple Comparisons

Dependent *Fariable: STEEHSTH

Tuke) HED
9% confidence Interval
[I) FEIMEE. [T] FEIMEE. Mean Difference (I-11 std. Error SigE. Lower Eound Tpper Eound
no pri.m:r METATAST -4.2805 * BinE aan -6 4254 -21558
ALL 0Y FETMET. -4 GEA* Ains aan -6 2180 -2 5498
METAEALT no primer 4 2908 * L Lk L] 24558 643254
ALL OY FETMEE. -3937 g103 a0z -2 5284 17441
ALL O FETMEEF. no pri.m:r 46243 * 2102 Do 25488 62190
METATAST 3837 ) 3103 Hoz -1.34d1 235284

Eased on observed means.

% The mean difference is significantatthe 05 level.
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AHOVA
AECSTEEN
sum of Squares —df E siE.
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Total sl dd b 4
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FANNLLSTUTLNUARIALIST

AATOTA
P ALSTEEN
sum of Squares if Mean Square b3 ig.
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Multiple Comparisons

Dependent “ariable : FELTSTEE

Tukey HED
a5t Confidence Imterval
[I) BELY [Tl BELY Mean Difference (I-1) stl. Error sig. Lo\er Eound Upper Eound
o primer METAFEALST -ga5E0* 213585 nog -142974 =3Z2187
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METARALT 2430 A 24383 883 -5 0013 34773

*. The mean difference is significant ot the s level
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Multiple Comparisons

Dependent “ariable: S1TPEE.5TE.

Tukey HED
ast4 confidence Interyal
[I] SUUEEE. [T] SUTEEE. Mean Difference (I-1) =tl. Error sig. Loaer Eound 1Tpper Eound
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Mizture of adhesive failure &
Adhesive filure cohesive faiure
Mean shear Mean shear
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2% Camfidence 2% Carfileace
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Sig. r Lipper Lumer | Upper
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AEC Pearcnn Chi-Ggnr €. 3 e s . (IS
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Likelibnad Rk FEN PP z SRRLLE s . LI
Ficherr Exagk Iock 15. 7S v s . LE
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Leucne's Teck
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