ISSN: 1812-1217

The Influence of Co-Cr Thickness on The
Color Parameters of Metalo-Ceramic Sys-
tem

Abdullah J. Mohammed Department of Prosthetic Dentistry
BDS, MSc (Assist Lect) College of Dentistry, University of Mosul

dadall
s Ayl eda Sl Gl aadie e S5 OGS Jiaeall Ga Al alai s (i A i o saa g S iy I (pane clals 1ailaaY)
Sle come s e dsb ik (10X10) Garall (e dhe o550 piua ai dand) (@il sl g 3 gall G5l unlia o Ganall Calisal) eleldl
38 Elise i Tiamall clay pall o Lol o5 2 530 il (e (AL, A3.5) sl o ¢ iade (1 ¢0.5 ¢0.3) clald) sl 53
O L*) Ao Jau gia b Aala Baly ) lia o) il & pedal @t’u.\\ Ol Ganlia w\.}d colorimeter Adau) 5o s gliia) ai g celals
L* o) 3835 <llia (S claliiiad) (0.05> P) b oanall cn AY) Gleld) Gl e 8 ) DS iamal) jiale clels( 0.3
(*a *h) 8 Sle il iane)) ] (5 ol ¢ siadle( 0.3 el

ABSTRACT
Aims: The thickness of Co-Cr metal beneath the ceramic in the metalo-ceramic system can affect the color

parameters. This study investigated the effect of different thicknesses of Co-Cr plate on the color parame-
ters. Materials and method: Thirty square Co-Cr samples were made (10x10)mm length, width, respec-
tively with varying thickness (0.3, 0.5, 1)mm, two shades (A1, A3.5) of ceramic build on the metal squares
five of each thickness, and they were tested by colorimeter to measure the color parameters. Results: Mean
L*value of 0.3mm metal thickness of both shades have shown a significant increase on expense of other
thicknesses at (P>0.05). Conclusions: L* values were increased with the decrease in the metal thickness to
a value near the opaque layer thickness, and decreased with the increase of metal thickness up to five folds
of opaque layer thickness, metal thickness had no effect on the means of a*b* values.
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INTRODUCTION ical strength®® The use of different types of
alloys for these restorations became more
popular in the 1960s, because of high cost of
gold alloys. These alloys have a high me-
chanical properties like rigidity that permits
the fabrication of thin metal frames®® Nick-
el-chromium and cobalt-chromium alloys
are the most used due to their low cost and
high rigidity ™ *?All-ceramic restorations
that permit light transmission are the materi-
al of choice when translucency is required to
achieve an esthetic match with the adjacent

Many authors have investigated the
use of telescopic removable partial dentures
in the oral rehabilitation such treatment sug-
gests the use of combination of ceramic
crown to retain the removable partial dentu-
res™ Despite the evolution and constant
progress in the use of all ceramic restora-
tions® metal-ceramic restorations are till
now considered a good option for oral pros-
thetic treatment®” because of their mechan-
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dentition® The translucency and color are
partially affecting the esthetic of restora-
tion'™*) The shade of ceramic restorations is
determined not only by the color of the ce-
ramic, but also by the thickness of the ce-
ramic, the thickness and the color of the lut-
ing agent, the thickness of the metal frame
and the color of the underlying tooth structu-
re® The natural appearance is a desire and
to achieve a natural appearance of the ce-
ramic restoration, it is necessary to incorpo-
rate layers of porcelain of different opacity
and shade (opaque, dentine, and glaze). The
ceramic layers thickness and the combina-
tion has been shown to affect the final ap-
pearance of all-ceramic, and metal-ceramic
restorations*? One of the main goals in
the industries when it deals with the colorant
agents is to find the correct proportions of
the coloring agents to achieve the final de-
sired goal. Trial and error techniques is one
of the most famous methods in measuring
the exact color match, the computer color
matching (CCM) is widely used method to
measure the color between two objects®”
This method can help inexperienced persons
in color matching, where it is more conve-
nient than trial-error method, accurate, and
time saving ®?

Aims of the study:

This study investigated the effect of
different thicknesses of Co-Cr plate on the
color parameters. This was achieved by si-
mulating what happens in the laboratories
when the metal thickness increase on ex-
pense of the ceramic part, where in this case
the ceramic part thickness will decrease due
to the increase in the metal thickness.

MATERIALS AND METHODS

Thirty specimens of Metal plates
were fabricated from sheets of wax. These
square samples (10x10xT) (length, width,
and thickness respectively) were sprued and
invested in a phosphate-bonded investment
(Biosint-supra, Degussa, Germany) (4 spe-
cimens in each ring), according to manufac-
tures instruction. The alloys (Biosil, Degus-
sa, Germany) were melted in crucibles ¢
The metal was melted in broken arm centri-
fuge (Motor-cast, Degussa, Germany) using
gas-oxygen torch® Then, the side to which
the porcelain was bonded further grinded
with carbide bur in one direction and po-
lished with rubber disks® The metal square
samples were divided according to their
thickness value (T) into three groups (0.3,
0.5, 1)mm. These samples were subdivided
into two major groups according to the
shade of porcelain (Al and A3.5) that would
be build on the metal, where each one of
(A1, A3.5) groups contained five samples
with metal squares of 0.3mm thickness, five
samples of metal squares with 0.5mm thick-
ness, and five metal squares with 1mm
thickness, the metal samples were oxidized
in an (lvoclar, oven, programat X1, Germa-
ny) with the criteria shown in Table (1) ac-
cording to the manufacturer instruction,
sandblasted in the sandblasting machine
(Perstrahl 2, Degussa, ,Germany)with alu-
minum oxide (125 pm) this procedure were
standardized with device that kept the metal
samples at a constant distance (4.5 cm) from
the sandblaster nozzle at 6-7bar of pressure
with the nozzle at 90° angle to the metal sur-
face for 30 second® | and then they were
oxidized Table( 1)

Al — Rafidain Dent J
Vol. 16, No1, 2016

|42



Influence of Co-Cr Thickness on Color Parameters

Table (1): standard IPS classic program of firing recommendation of Ivoclar oven

Stand by tem-

Closing

perature °C time

minute

Oxidation 403 0.30
Opaque 403 6
Dentine 403 4
Glaze 403 4

Temperature in- Holding Holding Total
crease rate  Temperature time Time
°C/min °C min  min

140 980 1 615

80 980 1 911

60 980 1 10.40

60 980 1 10.15

The porcelain then build on the metal
samples with (10x10)mm length, and width
of porcelain, the application of porcelain
started with the application of opaque layer
0.2mm thickness. Then the dentine layer
were applied on the metal square plates
which were placed in special mold made
from acrylic resin (10X10X2)mm length,
width, and depth respectively to obtain uni-
form thickness of the metal-porcelain sam-
ples (2mm) for all the samples, sintered in
the oven as shown in Table (1), the thick-
ness of the metal samples, and the porcelain
that covers completely one side of the metal
were optimized with the use of digital ver-
nier(0.0001mm accuracy) at five different
locations access ceramic was removed by
special diamond burs, this will simulate
what happens when the thickness of metal
increase on expense of the ceramic layer in

a real restoration and vice versa. Finally, the

glaze layer were applied on the porcelain as
the final step of porcelain build up process
as shown in Table (1). For all prepared spe-
cimens, color was measured using a colori-
meter (Easy shade, vita company, Germa-
ny). Color observations were performed us-
ing one illumination light. The color values
h, b, and c that were collected from the co-
lorimeter were transformed into their cor-
responding L*a*and b* respectively, by
Photoshop computer program to facilitate
the statistical analysis, the statistical exami-
nation were carried out by using SPSS pro-
gram using ANOVA and Duncan's multiple

range tests.

RESULTS
Descriptive statistics (mean, stan-
dard deviation, standard error, minimum,
and maximum mean) for color parameters

of each group have been shown in Table(2).
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Table (2): descriptive statistics of the color parameters f the two groups.

Std. Dev- Std.

N Mean iation Error Minimum  Maximum

AlL 1mm 5 85.00 .707 .316 84 86
0.5mm 5 86.40 2.702 1.208 82 89

0.3mm 5 90.60 1.673 .748 88 92

Total 15 85.65 2.033 .455 82 89

Ala 1mm 5 -17.20 .837 374 -18 -16
0.5mm 5 -17.60 1.517 .678 -19 -15

0.3mm 5 -17.20 .837 .374 -18 -16

Total 15 -17.25 .967 .216 -19 -15

Alb 1mm 5 23.60 .894 .400 22 24
0.5mm 5 24.40 2.510 1.122 20 26

0.3mm 5 23.60 1.517 .678 21 25

Total 15 24.55 2.012 .450 20 29

A3.5L 1mm 5 76.20 .837 374 75 77
0.5mm 5 75.00 3.162 1.414 71 79

0.3mm 5 89.40 .857 .394 88 90

Total 15 74.45 3.980 .890 63 79

A3.5a 1mm 5 -19.20 1.304 .583 -20 -17
0.5mm 5 -18.40 1.817 .812 -20 -16

0.3mm 5 -17.80 1.643 .735 -19 -15

Total 15 -18.65 1.531 .342 -20 -15

A3.5b 1mm 5 34.40 2.702 1.208 30 37
0.5mm 5 32.80 3.633 1.625 29 37

0.3mm 5 32.40 3.647 1.631 26 35

Total 15 34.15 3.483 779 26 40

Results of one way ANOVA test Table
(3) and Duncan's multiple range test have
shown that (a, and b)*values had no signifi-
cant differences for all groups and sub-

groups, while the L* values were the only

parameter that were significantly different.
In the first ceramic shade group (Al) L*
value for 0.3mm thickness was significantly
higher than that of (0.5,1mm) thicknesses
Figure (1).
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Table (3): One way ANOVA test results.

Sum of Squares df Mean Square F p-value

AlL Between 14.950 2 4983 6.254 .003
Groups 63.600 12 3.975
Within Groups 78.550 14
Total
Ala Between .950 2 317 302 .824
Groups 16.800 12 1.050
Within Groups 17.750 14
Total
Alb Between 30.150 2 10.050 3.436 042
Groups 46.800 12 2.925
Within Groups 76.950 14
Total
Between Groups 182.150 2 60.717  8.177 .002
A3.5L 118.800 12 7.425
Within Groups 300.950 14
Total

Between Groups 6.950 2 2.317 .986 424
A3.5a 37.600 12 2.350
Within Groups 44.550 14
Total
Between Groups A3.5b 65.350 2 21.783  2.110 139
Within Groups 165.200 12 10.325
Total 230.550 14

0.3mm

. /

Figure (1) Duncan's multiple range test for L*color parameter of Alceramic shade.

While the other color parameters (a, ceramic shade group (A3.5) L* value for
and b) there was insignificant difference 0.3mm thickness was significantly g5g7
between the three thicknesses. In the second than that of (0.5,1mm) thicknesses Figure

)
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Figure (2): Duncan's multiple range test for L*color parameter of A3.5ceramic shade.

While the other color parameters (a, and
b) there was insignificant difference be-

tween the three thicknesses.

DISCUSSIONS

This study has focused on the effect of
metal thickness on the color parameters of
ceramic layer on this metal, for this reason
the thickness of the opaque layer were the
same for each sample 0.2mm, and 1.3mm
for the rest of ceramic layers, this will give
us a clear look on the effect of metal thick-
ness, especially when we know that there is
an effect on the translucency (L*) value of
both opaque thickness and ceramic thick-
ness’®). Results have shown that there is a
significant increase in the means of L* val-
ue for both shades with the lowest metal
thickness 0.3mm this can be explained by
the absorption of the incident light that in-

crease with the increase of metal thickness

(core) and vice versa® however, this prob-
lem can be solved by increasing the opaque
layer thickness, Dozic et al(*® have investi-
gated the effect increasing the opaque layer
thickness and found that an increase in opa-
que layer up to 1mm could not completely
mask the influence of the background. The
mean of a*value did not vary significantly
with varying metal thickness within the
same shade, also there was no clear differ-
ences between the mean of a*value between
the two selected shades this can be ex-
plained by small tendency of both colors to
red as a part of color additives made by the
manufacturer. All specimen did not exhibit
any effect of thickness variation on the
mean b*value, but when we compare be-
tween the readings of b*value of both
shades we can see the tendency of b*value
to increase in A3.5 group on expens: 508

group, due to the fact that A3.5 shade ap-
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pears more yellow in their pigment rather
than Al shade, that means higher yellow
pigment in A3.5 shade in fact is the reason
of this difference, and not the thickness of

metal at all 829

CONCLUSIONS

Within the limitations of this study, the
following conclusions were drawn:
1. L* values were increased with the
decrease in the metal thickness to a value
near the opaque layer thickness, and de-
creased with the increase of metal thickness
up to five folds of opaque layer thickness.
2. Metal thickness had no effect on the

means of a*b* values.
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