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Purpose: The aim of this study was to compare the film thicknesses of several resin cements as a function of time after mixing and to examine the effect of working time on
the film thicknesses. Materials and methods: The film thickness (um) of 4 resin cements (n=10), 1 composite resin (Panavia F 2.0), 3 self-adhesive resin (Clearfil SA luting,
Zirconite, RelyX U200) cements was measured at 20-second intervals after mixing of the cements up to 200 seconds under a load of 50 N. Linear regression was fitted to

verify the effect of working time on the film thickness of each cement. Data were compared to the working time recommended by manufacturers using Wilcoxon test (@=.05).

Results: All of the materials showed a positive linear correlation between the film thickness and working time. There was no statistically significant difference between the

working time based on our results and the values recommended by the manufacturers even though there was a discrepancy between those two values. Conclusion: The film

thickness of resin cements could increase with the increase of working time. Working time to meet the ISO standard of 50-um maximum film thickness could be different from

the manufacturer s recommended value. (J Korean Acad Prosthodont 2015,53:325-9)
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Table 1. Resin cements tested in this study
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Product Manufacturer Characteristics Mixing method Lot No.

Panavia F2.0 Kurary America, NY, USA Composite resin Proprietary dispenser, A: 00543A
Dual polymerized Hand mixed 20 sec B: 00104A

Clearfil SA luting Kurary America, NY, USA Self-adhesive resin Proprietary dispenser, 0008BA
Dual polymerized Hand mixed 10 sec

Zirconite BJM Lab., Or-Yehuda, Israel Self-adhesive resin Proprietary dispenser, 400050
Dual polymerized Auto mixed

RelyX U200 3M ESPE, MN, USA Self-adhesive resin Proprietary dispenser, 493661
Dual polymerized Hand mixed 10 sec
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Fig. 1. Mean values of the film thicknesses of each cement as a function of time after mixing.

Table 2. Manufacturer's recommended working time and the time when the thickness reached 50 ym

Product Recommended working time Mean (SD) Mean Differences Pvalue
Panavia F2.0 3 min. after mixing 140.5 (16.5) -39.5 109
Clearfil SA Luting 60 sec. after mixing 169.4 (31.1) +109.4 .109
Zirconite 1 -2 min, 1199 (3.8) +29.9 .109
RelyX U200 2 min. from start of mixing 753(12.2) -34.7 .109

A ZAol| A A A 2 2F AR E ] 2] A1) B AT Ao
w2 ZF AW E 9] 1)1k 7} 50 ymo] E%s = A 7FE Table 29|
UrehA Ik Al2Abe] A AlZkeh 2k 2hel] ) de] A

o]% HA ot BAH e ® foly Qi Aol glATh
it
2 Aol N e A THg ) AW ES] £3 F 1312 Tk

AR €] Al 7bel] whE B o] ¥ slof] #ate] 41813t
ESHSO 714 of whet H| 7 Al E ] £33} 5 9 27} 50 uno]
9 ol AR A AR R St 7 AT Al 2
M A3 o) AFgE Y] 7R ARE 25| 2k A|7to] =7}
gl et S ete = ekt 9 Y e S7hs BAEE
A A, A Y A A g §we] 575
7} A o] gltty

2 AT Aol A Aol AHS-E A E BT IS0 7] 5] <
&} 50 um ©]3t0] I EE AUTE 50 um0] I HEof] o] 2= A

Cetx| 2 dets|x] 63 42, 20154 108

e} A7k 2 314]S 1), Clearfil SA Luting &
F] A1 7HS YER L a2, RelyX U2000] 753%
7+ 1.9t} Clearfil SA Luing®} Zirconite:=
A|zAbl A 5 = 2 AIZE Bt 2] MRS 29l
Panavia F2.07} Rely U200 A ZAol| A 3221 5] &= 2H) A|7F Ko}
7o 2kl A1 718 Bt} Zirconite7} A 2AFe] 2He] A 713} 7}
AV 3h-2 YR Q1 32, Clearfil SA Lutinge] 714 x}o] v
f= Bleh & A Aol oJshd Al At A 34 ob 2
A A A el M o] A Atk Akl 7t Sl 4 9
© 1, £3| Panavia F2.07} Rely U2003} 72o] #l| ZAF2] 2H3 A7+
HO} R 2R B AMES] A9 A1 A F H Fol7)
8 e3itha & 4 slek

A3k AMES] 35w B ofe] A7Eo] ol gk
Windeler+= zinc phosphate A| ol E 2 A}-&-8}o] A]7bof] u}2 ujut
o] WshS Adu Ko, Aldl E o] A A|Tto] ARt
onjshe AL obeta ik gk =3 225 Uadle
73T & A AP AR @vkaL Barskich White 562

327



2l AlE ] £ 3 AlZk

Off 2 m{2t 0| s

4 19 Febot 1eh 1850 P, o4 A
EQ 5ol wheh zfol 7} dvtar Haekgith 1o A

A, YA A EZ} ATk vy S zh] 93l 71 2
7%3} 3171 2 e 3o B 18k o Kious 512 resin-modified
glass ionomer, composite resin, self-adhesive resin Al E S A}-8-51o]
150 Ne| 3jol] A13ke] e Tl Vs Baegle.
o], 2 ARLEA] £5 52 o]ufo] 25 m o] 5}e] TobES
Ak E Aol Aol AgHE e AVESS A}
sai9om], A7 g AR MtEE 4 7120 =EE
of Hal & o} &2 Al M o2 S g wha} Al 7ol w2
SJohe] WskE A A et @ 4 U Eak A7)
238 el & 712 4T A 2R NS Haps
AHESEaL B SAll Ao B & o] o S
FrAkeE 27 st A S 815

ZE
g A E o] 23 5 A|3to] A 3 stol] whe} vt = 57
gk}, 9] 8HE 7} 50 umol] = ehE Al R Al AR A e

A4 Al Aol 7k 9 5

ik
ORCID

Sung-Hun Kim #tp://orcid.org/0000-0003-3289-9703
Jung-Suk Han http.//orcid.org/0000-0002-9439-1465
In-Sung Yeo htp://orcid.org/0000-0002-6780-2601
Seung-Ryong Ha http.//orcid.org/0000-0003-4176-6865
Hee-Kyung Kim /http.//orcid.org/0000-0002-9079-6086

References

1. Shillingburg HT, Sather DA Jr, Wilson EL Jr, Cain JR, Mitchell
DL, Blanco LJ, Kessler JC. Fundamentals of fixed prosthodontics.
4th ed. Quintessense Pub., Co.; 2012. p. 71-96.

2. Schwartz IS. A review of methods and techniques to improve the

328

10.

11.

12.

13.

14.

15.

16.

17.

fit of cast restoration. J Prosthet Dent 1986;56:279-83.

Pilo R, Cardash HS, Baharav H, Helft M. Incomplete seating of
cemented crowns: a literature review. J Prosthet Dent 1988;59:
429-33.

White SN, Yu Z. Film thickness of new adhesive luting agents.
J Prosthet Dent 1992;67:782-5.

Rosenstiel SF, Land MF, Crispin BJ. Dental luting agents: A
review of the current literature. J Prosthet Dent 1998;80:280-301.
White SN, Yu Z, Kipnis V. Effect of seating force on film
thickness of new adhesive luting agents. J Prosthet Dent 1992;
68:476-81.

Oilo G, Evje DM. Film thickness of dental luting cements.
Dent Mater 1986;2:85-9.

Manhart J, Scheibenbogen-Fuchsbrunner A, Chen HY, Hickel
R. A 2-year clinical study of composite and ceramic inlays. Clin
Oral Investig 2000;4:192-8.

Peumans M, Van Meerbeek B, Lambrechts P, Vanherle G.
Porcelain veneers: a review of the literature. J Dent 2000;28:163-
77.

Mitchell CA, Abbariki M, Orr JF. The influence of luting cement
on the probabilities of survival and modes of failure of cast full-
coverage crowns. Dent Mater 2000;16:198-206.

Knox J, Kralj B, Hiibsch PF, Middleton J, Jones ML. An eval-
uation of the influence of orthodontic adhesive on the stresses
generated in a bonded bracket finite element model. Am J
Orthod Dentofacial Orthop 2001;119:43-53.

el-Mowafy O, Rubo MH. Retention of a posterior resin-bond-
ed fixed partial denture with a modified design: an in vitro
study. Int J Prosthodont 2000;13:425-31.

Kious AR, Roberts HW, Brackett WW. Film thicknesses of
recently introduced luting cements. J Prosthet Dent 2009;101:
189-92.

Windeler AS. The use of film thickness to measure working time
of zinc phosphate cements. J Dent Res 1978;57:697-701.

ISO 4049. Dentistry - Polymer-based filling, restorative and Iut-
ing materials. International Organization for Standardization, Geneva,
Switzerland, 2000.

Zortuk M, Bolpaca P, Kilic K, Ozdemir E, Aguloglu S. Effects
of Finger Pressure Applied By Dentists during Cementation of
All-Ceramic Crowns. Eur J Dent 2010;4:383-8.

Smith DC. Dental cements. Dent Clin North Am 1971;15:3-31.

et AErs(x] 63H 4%, 20154 108



ORIGINAL ARTICLE

A g stm A o) b ke, A g o st A el shejahel A A st mal, ool shm o) e e A o) e, 3w Y A F e A}
2 2 Ao AAA ALEEE B A A ARIES) £ 3 HelE a1 714 9] A2kol whe o vhee) WsE vl mel L, £ 5 1)

AZE HZ A E o] 3]t o] A S Yol Boa A} 8kt

THZ 2 2HH: ] Z57-2] 921 A] 9l E (Panavia F2.0, Clearfil SA Luting, Zirconite, RelyX U200)2 A ZALe] A At 2 £33 &
strip Abo] o] A gke] AJH E S 9 31 thokak A] 7F 7H2 (20, 40, 60, 80, 100, 120, 140, 160, 180, 200%) 3ol SONS] H512 715
Al el A o] et L D972 34 7hs @ A Y 9 et e 34 7] S o] ot ZF Al Al A S she] gk
A& Bato] Al mE 2 ghel Wshe dof Bgkth ek Wilcoxon 717 & AHE-8ke] 2t 3 343} A Aol A A A ¢ 2}
2 H] 1 B4 5191 T} (a=.05).

A0} B Ao A gE RE g AW Ed A £3 T B2 sl 7bA] 2 A7) 9w e A3 s 24 A3 oko] Aud S 2t
T4 A2 Bt 1S07] el whet 327} 50 m7} ¥ = A 7EA] o] AR 74 7] AT E L] A AR AJA g 2FS] Al Apol 7}

]z%o] ,]/H ] Oi%r;]_

’E‘E g7 AR E S etz = 2] AZbe] 7ol whe S7heheh /el M o] ] Al E L] 2 A ZEE A ALl A AA G 2 A 7t 2po] 7}
NS 4= ot (th 3k 9} F 8}3] =] 2015;53:325-9)

ﬁL

mlo K
o o
{t, ofN

o s
[o
>
o2
ol
2
.,
)

FREH0: g AR E; 3]s 2 A 7F

* A AR A

03080 A1 &A] T2t g}z 101 A1 &t 8t 2] o] g ¢l *| 2} 12 & 8}

02-2072-2664: e-mail, ksh1250@snu.ac.kr

Ay s 20159 78 29/ A HFT5 L. 20159 8¢ 31Y /A A& L 20154
o_] 3 %]

© 2015 t) &) 2} 5.2 8]
€9 o] F& Agello|g B A= ]} A ZAFFEA-H]dE] 3.0 e gho]d 2o wha}
o3 4= AFHTh

Cfstx|ztE Aats|x| 53H 4%, 20154 10¥ 329





