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Fig 1. Radiograph of specimens with alu-
minum step-wedge.

Table 2. Bases, cements, filling materials

Table 1. Composite resins and resin ce- studied

. ments studied Brand Manufacturer
Brand Manufacturer Miracle Mix GC, Japan
P-50 3M, USA Vitrabond 3M, USA
Z100 3M, USA HY-Bond Sofu, Japan
Prisma AP.H Densply, USA GI cement GC, Japan
Silux Plus 3M, USA ZPC GC, Japan
Clearfil FII Kuraray, Japan ZOE Moyco, USA
Dentacolor Kulzer, German Dycal Densply, USA
Bistite Tokuyama soda, Japan Fui LC GC, Japan
Panavia Kuralay, Japan Gutta percha Sure, Korea
Super Bond C & B Sun medical, Japan Amalgam Degussa, German
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Table 3. Radiodensity and radjopacity in mm
equivalent Al of 3 mm thick natural

tooth
Materials N Density |mm eq Al] S.D.
Occ enamel | 125.67 3 558 0.23
Prox enamel| 102.33 3 424 0.31
Dentin 89.33 3 350 0.34
Pulp 46.33 3 1.04 0.35

Density, 256 gray level radiodensity.

mm eq Al, mm thickness equivalent to aluminum
sheet.

S.D., standard deviation of mm eq Al

Table 4. Radiodensity and radiopacity in mm
equivalent Al of 3 mm thick resins

Materials N | Density |mm eq Al| S.D.
P-50 21 144.05 6.63 0.28
7100 21 137.86 6.27 0.14
Prisma APH | 21 142.19 6.52 0.28
Silux Plus 21 3HH 0.45 0.18
Clearfil FII 21 4143 0.76 0.14
Dentacolor 21 36.57 0.48 0.23
Bistite 21 12948 579 0.20
Panavia 21 86.90 3.36 0.44
Superbond C&B | 21 28.24 0.01 0.07

Density, 256 gray level radiodensity.

mm eq Al, mm thickness equivalent to aluminum
sheet. '

S.D., standard deviation of mm eq Al

o] Zt AJ#H 9l 35S mm equivalent AlE &
srste] 22 A8

3mm FAY A3 A|A) e HFA+= 001
+0.07 mm eq AI2 #H 993+022 mm eq Al
7HA Fst gt veF 3mme] 2FUE HFA
2 558+025 mm eq Al W Wz
4241031 mm eq Al, "FoF2-2 35010.34 mm
eq Ale] 2 X4 (pulp)= 1.04+0.35 mm eq Al
o] A=}(Table 3). P-50, Z100, Prisma APH %9
23 423 Bistite, Panavias 9] @2 AHEE
3mme] ¢FrFEY B & A EFRE S
velfiglevt Silux Plus, Clearfil FII, Dent-
acolors-¢l &% #Z# Super Bond C & BE 1



Table 5. Statistical analysis of t-test

P-50 Z100 APH Silux Cleft Dentac | Bistite | Panavia SuperBT
P-50
Z100 *
APH NS *
Silux * * *
Clefl * * * *
Dentac * * * NS *
Bistite * * * * * *
Panavia * * * * * * *
SuperB * * * * * * * *
O Enaml * NS NS * * * NS NS *
P Enaml * NS * * * * NS NS *
Dentin * * * * * * NS * *
Pulp * * * NS NS NS * NS NS

* significant difference at P < 0.01.
NS, not significant difference at P = 0.01.

Table 6. Radiodensity and radiopacity in mm
equivalent Al of 3 mm thick filling

materials
Materials N Density |mm eq Alj S.D.
Miracle Mix 21 188.86 819 0.34
Vitrabond 21 141.48 6.48 0.26
HY-Bond 21 168.95 8.05 044
Gl cement 21 11843 516 0.47
ZPC 21 186.43 9.05 0.16
ZOE 21 167.48 796 0.24
Dycal 21 124.05 548 0.23
Fuji LC 21 146.10 6.74 0.29
Gutta Percha 21 187.38 9.10 0.25
Amalgam 2l 201.95 9.93 0.22

Density, 256 gray level radiodensity.

mm eq Al, mm thickness equivalent to aluminum

sheet.

S.D,, standard deviation of mm eq Al
mme] ¢FoFRT AN FL F£AE Ve
g Aol RAgFAT. Z100, Prisma APH,
Bistite @ Panavia® HZd 9 WA EF T
#} Aol g YEhA] eFskth(Tables 4, 5).

Aol AHLH ZE oA 4 FH AEE F
# 5161047 mm eq Al 258 3 993+022
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mm eq AR 2% 3 mme ¢FrERd H
2 A EFHYE YERAHE Vitrabond,
Gl AHE ¥ Dycal2 A 5o Zzt
6.4810.26, 5161047, 548+0.23 mm eq AlZ
AA Hobe] WFA g FolAF foFt Aol &
Holx ¢gkt}. ZPCx Miracle Mix9}, HY-
bond¥ ZOES}, 18]3 GI Al E+& Dycal® W
A BERGNAN o] E ERRA] kTt FF
B 3E 9101025 mm eq AlE WA AR
Aol 4] Miracle Mix ¥ ZPCe A2 7=
2 ktH(Tables 6, 7).
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Table 7. Statistical analysis of t-test

Miracle | VitraB | HY-Bond | GIC ZPC ZOE Dycal | FujiLC | GuttaP | Amalgam

Miracle .
VitraB . *
HY-Bond * *
GIC ) " ¥ s " x
ZpPC NS * NS | NS | T x " .

* * * * * *
ZOE * * * * NS * * * * *
Dyfal * * * * * * NS * * *
FujiL.C NS . * * . * NS * . .
GuttaP . * NS . * NS * . .
Amalgam . NS * NS . * . *
O Enaml . NS * NS . *
P Enaml . NS * *
Dentin *

% *
Pulp

*, significant difference at P< 0.01.
NS, not significant difference at P = 0.01
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gd s AS obdzl, JHEHAE Miracle
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- ABSTRACT -

RADIOPACITY OF DENTAL RESTORATIVE MATERIALS AND CEMENTS

Hong-So Yang, D.D.S.,Ph.D., Hyun-Ju Chung, 0.D.S..Ph.D..*
Byung-Cheol Kang, D.D.S..Ph.D.**, Won-Mann Oh, D.D.S. M.S.D.***

Dept. of Prosthodontics, Dept. of Periodontics’,
Dept. of Oral and Maxillofacial Radiology”™, Dept. of Conservative Dentistry™
College of Dentistry, Chonnam National University

The radiopacity of six composite resins, three resin luting cements and ten filling materials were studied.
The purpose was to obtain an indication of radiopacity value of different brands within each of these groups
of materials and to show differences in radiopacities of filling materials and natural tooth structures. On
radiographs, the optimal densities of standardized samples were determined by computer imaging system and
radiopacity values of the materials were expressed in millimeter equivalent aluminum.

Within the groups of materials studied, there was considerable variation in radiopacity. The composite resins
of P-50, Z100 and Prisma AP.H displayed much higher radiopacities than aluminum. Panavia resin cement was
shown to be similarly radiopaque to aluminum. Generally, the radiopacity of base and filling materials appeared
to be higher than that of the enamel and dentin. If materials with substantial difference in radiopacity are used
in combined applications for restorative treatment of teeth, lower radiopacity can interfere with the diagnosis
and detection of gaps near the restoration.
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