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ABSTRACT

Aims: The study aims to record the value of the removal force of heat cure (control group), cold cure
and visible light cure with two design (close fit and spaced custom tray) and to compare between these
values. Materials and Methods: Five custom trays was constructed for each materials used in this
study which is heat cure(control group) , cold cure and visible light cure resin with two design close fit
and spaced custom tray and the value of the removal force was calculated by using instron testing ma-
chine. Results: The visible light cure custom tray produced less value of removal force when compared
with the cold cure and heat cure custom trays and the heat cure custom tray produced a less value of
removal force when compared with the cold cure custom trays. The spaced design produced less value
in the removal force than the close fit design for each material used in this study. Conclusions: The
visible light spaced custom trays produced less value of removal force than the cold and heat cure cus-
tom trays.
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INTRODUCTION
The force required to remove a completed
full —arch impression from the oral cavity
is dependent on many factors, such as tray
material and method by which the com-
pleted impression is removed.®
Auto polymerizing acrylic resin tradition-
ally have been used for the fabrication of
trays , however , concerns regarding the
exposure of dental personal to the acrylic
resin monomers have prompted a search
for alternative tray material that are safe
,economical and easy to use. Visible light
polymerizing resin were introduced, and
manufacturers of these materials have
suggested that they may be used with ease
and success for making custom trays, and
it is differ significantly from auto poly-
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merizing resin in both manipulation and
mechanical properties.®®

The force necessary to remove a com-
pleted impression from the oral cavity and
the resulting internal stresses that an im-
pression tray must resist without perma-
nent deformation or fracture during re-
moval have not been reported.“®

The purpose of this investigation to record
the value of the removal force of heat
cure(control group), cold cure and visible
light cure custom tray by single point of
anterior force application , and to compare
between these values of the removal force
that affect on the stress distribution on the
residual ridge and to compare between the
close fit and the spaced design of the cus-
tom tray for the three materials used in this
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study for the construction of the custom
trays in the values of the removal force.

MATERIALS AND METHODS

The master model, which is completely
edentulous mandibular metal arch form (Co
— Lumbia Dentform Corp, Long Island
City, N.Y., U.S.A) was used for the con-
struction of the custom tray on it. Heat cure

as a control group (Quayle Dental — Eng-

land), cold cure (DMPLtd E.U.) and visible
light cure acrylic resin(Megatray, Mega-

Denta — Germany) was used for the con-

struction of the custom trays with two de-
sign: close fit and spaced custom tray for
each material used in this study® five
samples was made for each material and
design .

Tray former(16.5 x 10 x 2.5) cm in di-
mension was made from dental stone and a
piece of imprelon of (2mm) thickness was
trimmed according to the form and dimen-
sion of upper shellac base plate and placed
in the centre of the frame , then a glass slab
was placed above it to determine the di-
mension of tray former, after setting of
stone (1 hour) the frame and the glass slab
were removed. This tray former was used
to determine the thickness and form of
acrylic resin tray for all samples.

B

The tray former was coated with vase-
line , the heat cure and cold cure acrylic
resin was mixed according to the manufac-
turer's instruction , and then the resultant
resin mixture was adapted to a master cast.
The master model with the material on it
were put on the thermopress device which
was used for the polymerization of the
acrylic resin under constant temperature
(100 °C), pressure (6 bar) and time (10
min) (according to manufacturers instruc-
tions), then it was allowed to cool, a small
mixture was used for the construction of
the handle which was placed on the midline
on the crest of the ridge ©

For visible light cure resin, the material
was supplied in the form of contoured wa-
fer gray in colors, it is slightly transparent
and it is of constant thickness (2mm) ,
then the material was taken and adapted on
the master model, the excess material was
used for the construction of handle. The
master model with the visible light cure
material on it was then put in the visible
light curing unit (Mega light — polymeriza-
tion — Equipment of MEGADENTA) for
polymerization and recur for (5min) to-
ward the light source ,Figure(1).

MEGADENTA e

Megatray

C

Figure(1): Devices and Materials Used in this Study:
A: Thermopress device; B: Custom Tray Materials; C: Visible light curing unit

All the custom trays were placed in
distilled water for 24 hour before they
were tested. Perforation was done on the
centre of the handle for all trays by using
bur.

The master model was moistened with
natural saliva to simulate the patient's
mouth, and then the supersil addition sili-

cone impression material was mixed ac-
cording to the manufacturer's instruction
then the tray with the impression material
was placed on the master model by apply-
ing the force of operator’s hand (female)
on the premolar region.

The force applied on the premolar re-
gion during taking the impression was
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measured by using digital indication hand
dynamometer device, Figure(2),after the
impression materials had set at room
temperature (23F 2 °C), the thickness of

impression material was detected by using
endodontic reamer with stopper, which

penetrates the impression material until it
touches the tray (mean of accuracy
+ 1.5mm) .The distance was measured by
using the digital vernier it accuracy was
(0.01 mm).

Figure (2): Digital Indication Hand dynamometer device

The master model with the custom tray
and impression material on it were placed
on the table of instron testing machine
then a single point of anterior force re-
moval was applied on the perforation that
made on the centre of the handle for each
custom tray that made in this study .

The instron testing machine consist of
upper and lower part, the lower part con-
sist of two section which can be open for
distance not more than (5cm) so that the
master model was modified by using a
piece of metal (5cm) in length and (1cm)
in width which was fixed on the base of

the master model, and put between the two
section, and locked by using the screw of
the lower part, after taking the impression
a stainless steal wire gauge (0.8 mm) ex-
tended from the perforation that made on
the centre of the handle of each special
tray to the upper part of the instron testing
machine that also consist of two section
,and the wire was locked between these
two section by using the screw of the up-
per part.

A straight upright tensile force was ap-
plied on the samples by start the work of
the instron testing machine, Figure(3).

Figure(3): Custom Tray on the Instron Testing Machine

After the data were collected, app-
ropriate statistical analyses which include
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mean difference, standard deviation, AN-
OVA, and Duncan analysis multiple range
test were completed.

RESULTS AND DISCUSSION

In closed fit and spaced technique, five
custom trays were constructed for each
material used in this study (heat cure as a
control group, cold cure and visible light
cure resin material). The mean differences
of tensile strength and standard deviation

of all these types of the trays were shown
in Table(1).

The results showed that the visible light
custom trays produced less value in the
removal force than the other types of cus-
tom trays.

One way analysis of variance (ANOVA)
of all custom trays was shown in table(2)
at (P<0.05), the Duncan’s multiple
range test of all custom trays in relation to
the control group was showed in Table

(3).

Table (1): Mean Difference and Standard Deviation of the Close Fit and Spaced
Heat Cure (control group), Cold Cure and Visible Light Cure Custom Trays.

Group No. Mean (Kg) Standard deviation
HC 10 1.3 0.0816
HS 10 1.2 0.0738
CcC 10 15 0.0667
CS 10 1.4 0.0816
VC 10 1.1 0.0943
VS 10 1.03 0.0483

HC: heat cure close fit custom trays; HS: heat cure spaced custom trays CC: cold cure close ; fit
custom tray; CS: cold cure spaced custom trays; VC: visible light cure close fit custom trays; VS:

visible light cure spaced custom trays

Table (2): The One Way Analysis of Variance (ANOVA) of the Close Fit and Spaced
Cold Cure and Visible Light Cure Custom Trays in Relation to the Control Group.

Sum of squares Df Mean squares F-value Sig.
Between 2.608 6 0.435 78.231 0.0
Groups
Within 0.350 63 0.006
Groups
Total 2.958 69

.df: Degree of freedom, Sig. : Significance

Table (3): Duncan Analysis Multiple Range Test of The Close Fit and Spaced Cold
Cure and Visible Light Cure Custom Trays in Relation to Heat Cure Custom Trays
(Control Group).

Group

Duncan's grouping*

1

Subset for alpha= 0.05

2 3 4 5

VS
VC
HS
HC
CS
CcC

TmMOO WX

1.03

1.1
1.21
13
14
15

*Means with different litters are significantly different atp<0.05
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The results showed that there was signifi-
cant difference in the removal force (ten-
sile force) between close fit and sp-aced
design of the custom tray materials used
in this study.

The force necessary to remove the im-
pression by application of a single point
tensile force in the anterior of the tray was
recorded. The visible light cure custom
tray showed less removal value than the
heat and. This is related to complete po-
lymerization of the visible light cure resin
without residual monomer, and superior
mechanical and physical properties of the
visible light cure resin when compared
with the heat and cold cure acrylic re-
sin.t?

The heat cure custom tray showed less
removal force value than the cold cure
custom tray. This is related to the lower
strength of the cold cure acrylic resin than
the heat cure acrylic resin which is related
to the high plasticizer in the powder, high
amount of residual monomer and high po-
rosity. Also the average polymer chain
length appears to be less in cold cure
acrylic resin, this increase residual mono-
mer content and reduced attack by the mo-
nomer on the polymer grains. Further-
more, this unreacted monomer may act as
a plasticize that decrease the strength.™**®

The spaced custom trays for the three
materials used in this study showed less
value of removal force than the close fit
custom trays .This is related to the design
of the tray that lead to less pressure during
taking the impression that lead to less val-
ue of removal force.

CONCLUSIONS
The results appeared from this study
that the visible light cure spaced custom
tray lead to less value in removal force
and it is recommended to be use when
compared with the other types of the trays
used in this study.
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