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Table 1. Desensitizing agents studied
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At
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7 AHe A=
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31, ojuj LA Xo}e] FZol £ o] HA mil-
ling3t A 5-L& 279} Pelo] 2YE ARk
(Fig. 1,2). A¥Fl Xols A g5 BB}
Aot H2l2 Q434 (Reprosil, Dentsply, U.S.A.)
2 QS F thol & vHER HAR Imm AE7IA
die spacer® 43] T¥3l9 17} e 45¥9
3L AFsAT. IF wEd TPl we w
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Agents

Brands

Manufacturer

Varnish Copalite
All-Bond 2 Primer A

All-Bond 2 Primer B

Dentin primer

Bonding agent
Potassium )
oxalate

- All-Bond 2 Dentin/Enamel Bonding Resin
Dentin Desensitizing Solution #1°
Dentin Desensitizing Solution #2°

Cooley & Cooley Co.
Bisco Co.

Bisco Co

Bisco Co.

O-P laboratories

O-P laboratories

2:30% dipotassium oxalate

® ! 3% monopotassium-monohydrogen oxalate



Resin Mounting Block

Fig. 1 Geometry of stylized crown preparation with

dimensions in millimeters.

Fig.2 Model of crown preparation.
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Table 2. Treatment method of each group

Fig.3 Tooth model with casting body.

¥, 572 30% dipotassium oxalateE 287 X
5}, 3% monopotassium-monohydrogen oxalateZ
223 =X ch(Table 2). Q4 oA ARMES
Az 8 Ake] A Al (powder/ liquid¥)¥ 1. 3gm/0. 5ml)
of wpeba EFF F AWUE Xojol] FAtez §
ZA)A EFE A1F3E 2830 AEE 43571(A-001,
Seiki Co., Japan) 2 9Kg® 3%& 783 7latqict
(Fig.4). AIHE &3 F 2421759t 328471 (100
%HEE, 37C) BAT FHAA FA7 SPAD
AlBRg Ado] A3ttt

2. 48 &3

Ztzte] A H & AHE E3F 24413 F HEAIR 7]
(Model 6022, Instron Co.,U.S.A)Z §A¥L =
A3l en oW cross head speedt 3mm/minZ
39 (Fig. 5).
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Group Treatment number
I No treatment(control) 10
II Varnish 10
I Dentin primer 10
1Y Bonding agent 10
\Y% Potassium oxalate 10




Fig.4 Loading in tooth and casting body with static
load presser.
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(Maruto Co., Japan) 2 @3t Y3 v)&(12.5
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Fig.5 Testing retentive force with Instron testing

machine.
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specimen microscopic fitness at
—> photograph -_> photograph
(a) (a)
ruler microscopic ruler at
Imm unit e photograph —— photograph
(B=1mm) (B)

A ? real specimen fitness

A’ ! specimen fitness at photograph

B : real ruler 1 unit length(lmm) B’ : ruler 1 unit length at photograph

AIA=B!PB A=—">Y<3,§ (mm)

Fig. 6 Measuring of the specimen fitness.
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BYET ¥ fAEE JeEdod N4}
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(Table. 3).

2. AES] 3}d

SAEe AYFE 8gtoz AW FAA AW EL]

Bdol AWES] Jolde] FAW, AMES Fz
o AAAANA G (Table 4).

3. %=

Z2ke] AzZtnglgsiAle] WE wPH HadR
APz AFHRHE RFAtolE UehlA sttt
(Table 5).
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Table 3. Refentive force at various desensitizing agents

(Newton)
Group
I II v A P
Retentive 370.35* 244.75° 288.25° 248.55° 243.55° 0.0147**
force (203.90) (238.10) (292.60) (184.20) (202.70)
I ! No treatment(control)
II ¢ Varnish

W I Dentin primer

. Bonding agent

. 2-tailed probability among the 5 methods

v
V  © Potassium oxalate
P
*

. median

(range)

Table 4. Mode of failure of ruptured crowns

. Statistically significant among the 5 methods, p<0.05 (K-W test)
! Statistically significant, p<{0.05 compared to control (M-W U test)

Group Mode of failure
I Remnants of cement on tooth and casting crown
II Cement in casting crown only
I Remnants of cement on casting crown
v Remnants of cement on tooth and casting crown
\ Cement on tooth only
I :No treatment(control)
II  : Varnish

Il Dentin primer
IV | Bonding agent
V [ Potassium oxalate
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Table 5. Occlusal and marginal fitness at various desensitizing agents

(mm)
Group
I II Im v v P
Occlusal 0.225* 0.255 0.300 0.240 0.270 04194
surface (0.230) (0.280) (0.290) (0.310) (0.240)
Margin 0.210 0.235 0.310 0.210 0.225 0.2590
(0.180) (0.300) (0.280) (0.250) (0.220)
I I No treatment(control) V  : Potassium oxalate
I : Varnish P ! 2-tailed probability among the 5 methods
I : Dentin primer * ! median
NV : Bonding agent (range)
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Balanko3? 4l 2]51d All-Bond 2 System-2 dentin
conditioner$} dentin primer, adhesive resin®=
FA5o] 912™ dentin conditioner2+% 10% phos-
phoric acidg& ¥ 1 127 Primer A%t B9 4
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E o] systeme Nakabayashi®*#® o] g
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HES] AFA=E 3080 B BSuc} i)
AL °]& oxalates} Q13 o} A|HES] AAH vhg
(delayed reaction) W&o 23 slich. o] ¥hato]
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Uibold A E Q] F-AFHe] FF& vX)A) Frin
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ol Ik, ol AZARIgEA] Aol 7]
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Zrg ol AYREIA calcium oxalateZ}I 3l
23 & FAA ZH AZVE FUA) BE
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Erickson' <] 2)3}8 bonding agent?] T8 &
7159 Abhol g FEE JAEFAE 15 mic-
ron3EZMA] FEE v olg Yr)HF T
72 bonding agentd] E=X¥7} Fashe F7]9
waol] oA F§EHA g3 THN EA3S bon-
ding agents W9 TEAHL FVMIIA Hol B
HE 9] seatingdl & FE 3 A ol= B2l 4GS
u]3d Folgka syt

2)otet FxH Alolel] EAshz AWMEY X
NEA = F289 AL T & vk die spa-
cerd =X FZ2% UHel 7AF kA, A o]
S8 F2H WYE 459 i AMSEe Fx
T3 Ko} Atold] FHE Rofsledol APYE FX
AlA4 Ui, Rosentiel59 o 213k o] F1to]
40-80 micron2 S o]°F complete seating® 34
AG3 3 7l die spacer? EXE detin 3}
A}, Grajower™<l 2131 die spacer?] 43 =X =
76 micron®] TtA& A& 4 JTHA YL A.D.A.
No. 8ol & <14t ol A|WES] film thicknesst
White$} Yu®oll 23l 28.4micron B%E°li Ba-
yneSPel 231 varnishe] 131 £XA] film thick-
nesst 4-5 micron, 23] EXA]¥ 6-7 micron, Suh%
®o]] ©J3l¥ All-Bond 2 Primer®] 123] =X A|g]
%7+ 5 micron, Erickson®] 2133 bonding
agent®] A3 film thikness= 15 micron ©]%
olg}a & HAE2A ANAUgsAY =X
F28 A=l dFol vAA g Holg A&
Ho B AYNx dxye JA4gugsis) =X
TE Tde foxtelg VeliA] st
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Zrzte] AZBRASAETY FAYAs 59
zol7t FARATHp>0.05). L FotARS 74
Hog HHYsHs vamishBEohe T923 3183,
NNAReZ AEE A FolAE-E AL A ES]
HAFEA $Awrt e dold HFAY potas-
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g fAEY Az ¥uE 93ty Aol
g9 olf Ax =X31A] ¢ 2T varnish,
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1. “3ob2 ol varnish, denin primer, dentin primer
2 bonding agent, potassium oxalateZ E=X3+
2E 9 A, ¥R gL gxIEg &
g9 b 15k (p<<0. 05) .

2. Ztzhe] ARt e {-218-E A
¢ Ze)7t YA p>0.05).
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FAYE AN INA g AGHAULsA Het

A7}t Fegsjojof gira Alg €T

=
A5E

HADES

1. Abelson, J.: Cementation of cast complete
crown retainers, J. Prosthet. Dent. 43 © 174-179,
1980.

2. Anthony, H.L. and Tao, L. : Seating and reten-
tion of complete crowns with a new adhesive
resin cement,J.Prosthet.Dent. 67 . 478-483,19



10.

11.

13.

14.

92.

. Balanko, M., Suzki, M. and Jordan, R.E. : Uni-

versal bond resin - class 5 restoration,]. Esthet.
Dent. 3 : 121-125,1991.

. Bayne, S.C., Fleming, J.E. | Permenant varnish-

liner system, J. Dent. Res. 60 : 439,1981.

. Bertolitti, R.L. : Total etch-the rational dentin

bonding protocol, J. Ethes. Dent. 3 : 1-6,1991.

. Branstrom M.Nordenval KJ.: The effect of

acid etching on enamel dentine and the inner
surface of resin restoration, J. Dent. Res. 56;917,
1977.

. Brukl, C.E.,, Nicholson, J.W., and Norling, BK.

: Crown retention and seating on natural teeth
with a resin cement, J. Prosthet. Dent. 53 : 618-
622,1985.

. Chan, K.C., Svare C.W., Horton, D.J. . The ef-

fect of varnish on dentinal bonding strentth of
five dental cements,]. Prosthet. Dent. 35 : 403-
6,1976.

. Dayton, R.E., DeMacro, T.J., Swedlove, D.:

Treatment of hypersensitive root surface with
dental adhesive material, J. Periodontol. 45;873,
1974.

Doering J.,Jensen M.E., : A new photo-curing
dentin bonding material, J. Dent. Res. 64 - 235,
1985.

Dykema, R.W., Goodacre, C., Philips, RW. : Jo-
hnston’s modern practice in fixed prosthodon-
tics + 204, 4th ed. W.B. Saunders Co.,1986.

. Eick, J.D., Wilko, R.A., Anderson, C.H., Soren-

sen, S.E. ! Scanning electron microscopy of cut
tooth surfaces and identification of debris by
use of the electron rﬁicroprobe, J. Dent. Res.
49 : 1359-1368,1970.

Erickson, R.L. ! Surface interactions of dentin
adhesive materials, Operative Dent. Supple-
ment 5 ° 81-94,1992.

Felton, D.A,, Kanoy, B. Ed and White, J.T. - Ef-
fect of cavity varnish on retention of cemented
cast crowns, J. Prosthet. Dent. 57 : 411-416,19
87.

189

15,

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

Glantz, P.O., Gwinnett, A.].Jendersen, M.D. :
Effects of cavity varnish on surface morphology
and retention, J. Dent. Res. 57 . special issue
A, 126, 1978.

Grajower, R., Zuberi, Y., Lewinstein, L. : Impro-
ving the fit of crowns with die spacers, J. Pros-
thet. Dent. 61 ! 555-563,1989.

Greenhil, J., Pashley, D. © The effect of desensi-
tizing agents on the hydraulic conductance of
human dentin invitro, J. Dent. Res. 60 : 686-98,
1981.

Gwinnett, A.J. : Dentin bonding systems : the
latest genération, J. Esthet.Dent.3 : 5-9,1991.
Jorgensen, K.D., Holst, K.  The relationship
between the retention of cemented veneer cro-
wns and the crushing strength of the cements,
Acta Odontol. Scand. 25 355-9,1967.
Jorgensen, K.D. : The relationship between re-
tention and convergence angle in cemented ve-
neer crowns., Acta Odontol. Scand. 13 © 35-40,
1955.

Kanai, S, Fusayama, T. : Effect of a cavity var-
nish on the retention of restorations, J. Dent.
Res. 47 : 403-406, 1968.

Kanca, J. - Resin bonding to wet substrate. I
bonding to dentin, Quint. Inter, 23 © 39-41, 1992,

: Dental adhesion and all-bond sys-
tem, J. Esthet. Dent. 3 : 129-132,1991.

: Effect of dentin drying on bond st-
rength, J. Dent. Res. 70 : 394(abstract n0.1029),
1991,

Kaufman, E.G., Coelho, D.H., Colin, L. : Factors
influencing the retention of cemented gold cas-
ting, J. Prosthet. Dent. 11 : 487-502, 1961.
Kaufman, E.G., Colin, L. Schlagel, E. Coelho,
D.H. : Factors influencing the retention of ce-
mented gold castings : the cementing medium,
J. Prosthet. Dent. 16 : 731-9, 1966.

Kauser, J.T. : Hypersensitivity teeth. part II -
treatment, J. Prosthet. Dent. 56;307-311, 1986.
Maijer, R., Smith, D.C.A : New surface treat-
ment for bonding, J.B iomed. Mater. Res. 13 :



29.

30.

3L

32.

36.

37.

39.

41.

975-85, 1979.

Mitchem, J.C., Gronas, D.G.: Continued eva-
luation of the clinacal solubility of luting ceme-
nts, J. Prosthet. Dent. 45 © 289-291, 1981.
Moffa, J.P., Razzano, M.R,, Folio J. : Influence
of cavity varnish on microlekage and retention
of various pin-retaining devices, J. Prosthet.
Dent. 20 : 541-51, 1968.

Nakabayashi, N.,, Kojima, K., Masuhara, E. :
The promotion of adhesion by the infiltration
of monomers into tooth substrate, J. Biomed.
Mat. Res. 16 © 265-273, 1982.

Nakabayashi, N., Nakamura, M. and Yasuda,
N.  Hybrid layer as a dentin-bonding mecha-
nism, J. EsthetDent. 3 133-138, 1991.

. Nakabayashi, N. : Hybrid layer.as a dentin-bo-

nding mechanism, J. Esthet. Dent. 3 . 133-138,
1991.

. Newman, S.M. ! Microleakage of a copal rosin

cavity varnish, J. Prosthet. Dent. 51 . 499-502,
1984.

. Oldham, D.F,, Swartz, M.L. Philips, R.W. : Re-

tentive properties of dental cements, J. Pros-
thet. Dent. 14;760-8, 1964.

Omar, RA. ! Comparative study of the reten-
tive capacity of dental cementing agents, J. Pro-
sthet. Dent. 60 : 35-40, 1988.

Pameijer, C.H., Hulten, J., Randow, K.  Influe-
nce of low-viscosity liner on the retention of
three luting materials, Int. J. Periodontics Res-
torative Dent. 12;195-205, 1992.

. Pashley D.H., Galloway S. : The effect of oxa-

late treatment on the smear layer of ground
surfaces of human dentin, Aach. Oral. Biol. 30 :
731-7, 1985.

Pashley D.H. : Dentin permeability, dentin se-
nsitivity, and treatment through tubules occlu-
sion, J. Endodont. 12 © 465-74, 1986.

. Pashley, D.H.,, Depew, D.D.: Effects of the

smear layer, copalite, and oxalate on microlea-
kage, Oper. Dent. 11 : 95-102, 1986.
Pashley, D.H.,, O'Meara, J M. Williams, E.C,

47.

190

42.

45.

49.

50.

51

52.

53.

Kepler, EE. . Dentin permeability; effects of
cavinity varnishes and bases, J. Prosthet. Dent.
53 . 511-6,1985.

Phillips, R.W., Swartz, M.L., Norman, R.D., Sch-
nell, RJ, Niblack, B.F. : Zinc oxide eugenol ce-
ments for permanent cementation, J. Prosthet.
Dent. 19 : 144-50, 1968.

. Phillips, R.W. : Cavity vamishes. and bases,

Dent. Clin. North. Am. 9 . 158-168,1965.

. Richardson, D.W., Tao, 'L., Pashley, D.H. : Bond

strengths of luting cements to potassium oxa-
late-treated dentin, J. Prosthet. Dent. 63 : 418-
422, 1990.

Richter, W.A., Mitchem, J.C., Brown J.D. : Pre-
dictability of retentive value of cental cements,
J. Prosthet. Dent. 24;298-303. 1970.

. Rosentiel, S.F., Land, M.F., Fusimoto, J. : Con-

temporary fixed prosthodontics : 283, C.V. Mo-
sby co.lst ed. 1988.

Sandoval V.A, Cooley, RL., Barnwell, SE.:
Evaluation of potassium oxalate as a cavity li-
ner, J. Prosthet. Dent. 62 283-287, 1989.

. Suh, B.L : All-bond fourth generation dentin

bonding system, J. Esthet. Dent. 3 : 139-147,
1991

Swartz, M.S,, Philips, R.W., Norman, R.D., Nib-
lack, B.F. : Role of cavity varnishes and bases
in the penetration of cement constituents th-
rough tooth structure, J. Prosthet. Dent. 16 :
963-72, 1966.

Tjan, A.H.L, Sarkissian, R. : Comparison of in-
tenal escape channel with die spacing and occ-
lusal venting, J. Prosthet. Dent. 53 © 613-7, 1985.
Tjan, AHL, Li, T.: Seating and retention of
complete crowns with a new adhesive resin ce-
ment, J. Prosthet. Dent. 67 . 478-483, 1992.
Tylman, S.D., Malone, W.F.T.: Theory and
practice of fixed prosthodontics. 7th ed. St.
Louis : the CV Mosby company, 105-8, 1978.
White, S.N., Yu, Z. © The effet of adhesive luting
agent-dentinal surface interactions on film thic-
kness, J. Prosthet. Dent. 68 . 49-52, 1992.



54. Worley, J.L., Hamm, R.C,, Fraunhofer, J.A. : Ef- tization of sensitive vs insensitive human radi-

fect of cement on crown retention, J. Prosthet. cular dentin, J. Dent. Res. 68 1498-1502, 1989.
Dent. 42 © 289-291, 1982. 56. 9HE : Dentin adhesived] &£, f&x]zte]
55. Yoshiyama, M., Masads, J., Uchida, A., Ishida, A8 3] 30 : 508-515, 1992.

H. © Scanning electron microscopic characteris-

191



Abstract

THE EFFECT OF VARIOUS DESENSITIZING AGENTS ON RETENTION AND
FITNESS OF CEMENTED CROWNS WITH ZINC PHOSPHATE CEMENT

Se-Wook Oh, Ho-Yong Lee
Department of Prosthodontics, College of Dentistry, Yonsei Universily

The purpose of this study was to compare the retention and fitness of crown treated with various
desensitizing agents on natural teeth. Varnish, dentin primer, bonding agent and potassium oxalate
treated groups and control group with no treatmet were used. The retention test was executed with
the Instron test machine(Instron Co.U.S.A.) on 24 hours after cementation with zinc phosphate cement.
After retention test, the teeth and crowns were washed and recemented. The cemented crowns were
embedded in clear resin and sectioned with a diamond saw. The occlusal and marginal fitnesses,
were measured indirectly with a stereomicroscopic photographs. The result of this study were obtained
as follows -

1. The retention of control group was higher than any other desensitizing agent treated group.

2. The differences of retention among varnish, dentin primer, bonding agent and potassium oxalate
treated groups were not statistically significant.

3. There were no statistically significant difference in fitness at occlusal surface and margin among
control, varnish, dentin primer, bonding agent and potassium oxalate treated groups.
According to these results,” desensitizing agents used to protect the pulp from irritation of luting

agents may adversely affect the retention of castings. Therefore, desensitizing agents should be used

in limited areas carefully.

Key words : Desensitizing agent, Fitness, Retention
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