Iragi National Journal of Nursing Specialties, Vol. 25 (1)

Effect of using two packing Technic on Hardness of two dental acrylic

resin
Najim O. Nasser, M.Sc*

*Assistant instructor, Dental Department, Medical Technical institute, Foundation of Technical Education, Ministry of Higher
Education and Scientific Research

RS-\ LI
G 3 e () L) e 8 ol Gl 0 ) S o S e ) ) s g
LBl e e sl i B33 o (s JasSll s OIS aY) ) Laa s i) g sk delia b andiiuall sl @l SY) 55
QS0 ) g 53 o5 (OIS 5Y1) 5 sl i b psnal) ) Sl SV Bl cha (0 53 ol Ayl oy 4..;4_..4\
Cadd Lul_m.m;.i\.k,..allJ@elmh(ﬂy}\mwlMmawlwﬁb«uﬁsﬁuwﬂgﬁu@ﬂ\wuu&j (@
cﬁ|y¢4.n\;n@)\é\us)js4.wﬂ(ua)n~\ CJJLV‘.\.NY cdm(gh\')dlathj}u} (i )elmhm\)a&l
eM\ngSJY\g}U ‘\AM.“A._\:L‘M“%:\JLL._\MAL_}‘):\ML\!‘@J@JY‘@AM\&J}‘%wd&.‘u\_\:\c(\ )
Lk — daa o] KN Aaaladl BaSlall gl el 3a3lall (il o3, Aeadiuall 38y Hhall
Slo Ll Qi sl daral) plaiy Adeall @l SV 3ala ) (Abaa) Jidaill Comaad 1) Al jall il &_l_)g_E‘ i
b sial e e ol Al jall ety SIS 5y Hlall 8 aadiill JL‘)SY\&}UX:).GL‘YU\JMJ&_\\@)H\ 3 3alall 3050a
Lugid dad et o) dulpall e i SIS 5 AY) 44y Hlal) 'aaudm&\m«Jawl%)ﬂ\Gﬁux_kaaM\
&\WUS(JJSJMY\)&}JDJM\dmunuﬁuahj\w‘)ﬂ\‘ss(d_xu:&\jﬂ\)&yuﬁx_km)uaﬂ
A PRSPRPE &\}4\ Sle sadtall 5l e Gl Aliial)l bl jall Cpe Al Taead ¢ 6Sa1 chae ) Al Hall sda 1 il gil)
)ﬁ.\ ijj _4.\3& u_ﬂ.ysa eh;.u.n\..: salall u:d,_dum LS);‘ O)'L‘ 31%&!} uLh.nY\ iclia Lf P-‘A-‘“‘J‘ L._S_)I?-m Jg)SY\
& Rexiioaall dlly Y1 aale Jlee) @l ghi s Jal e gaen b Adlall L Aladial s Fos 5 el Ghad) delia o yide
Ceald) eda e sadlall pals il Gl 5ok s Y a stk dclia

Abstract:

Objective: the aim of this study is to invest age and determine the effect of using (2) packing
technique (conventional and new tension technique) on hardness of (2) types of heat cure acrylic
resin which are (lvoclar and Qual dental type).

Methodology : this study was intended the using of two types of heat cure acrylic (IVoclar and
Qual dental type) which are used in construction of complete denture which packed in two different
packing technique (conventional and new tension technique) and accomplished by using a total of
(40) specimens in diameter of ( 2mm thickness, 2 cm length and 1 cm width) . This specimens were
sectioned and subdivide into (4) group each (10) specimens for one group , then signed as (A, AIB, B
1) according to the method of technique and type of acrylic that used . The hardness of the specimens
were measured by shore hardness test in technology university, Baghdad.

Results: this study revealed that the type of acrylic which packed by new tension technic had less
effect by hardness in compared with conventional packing technic, the result also showed that the
type of acrylic resin have a little effect on hardness of the two types, and also it show highly mean
value of hardness was indicate in Qual dental type in conventional technique, while the least mean
value of hardness showed in Ivoclar type in new tension technique.

Recommendations : this study has been conducted as a preliminary for future studies to give a sit
of about the effect of hardness on other types of commercial heat acrylic resin that used in
construction of prosthodontics restoration and dented prosthesis, it necessary to evaluate the
hardness of any material used in construction of denture bases, it is suggested to under take a farther
studies about using advance technique and better apparatus and device in packing the acrylic
material and measured the value of hardness and its effect on this material.

keywords: Ivoclar acrylic resin, Qual dental acrylic resin New tension technic
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Introduction:
ardness may define as resistance
to penetration or scratching
Since there is no direct relation
between the hardness recorded
by these two method So hardness is
defined according to the method
testing".

A material is considered hard if it
strongly resists indentation by a hard
material such as diamond, one might
expect that hardness would be related to
yield strength however the property is

complex and, in general, no direct
relationship exists between the two
properties. The hardness of dental

material generally is reported in knob
hardness numbers, Rockwell hardness
numbers however many be used for
composite plastic .

The hardness of material gives
indication of resistance to penetration
when indented by a high asperity. The
value of hardness often referred to as the
hardness number depend on the method
used for its evolution. Generally, less
value number of hardness indicate a soft
and brittle material and vice versa, the
acrylic resin show less value hardness
number (VHN) which (20) in comparison
with cobalt chromium alloy (420) and
stainless steel alloy which (409)".

There are many surface hardness
tests, the tests frequently used in
determining the hardness of dental
material are (Brinell Rock well, Vickers
and knob) “.

A new advance technique for
testing surface hardness Shore Durometer
hardness test was used which is a digital
test device that used to measure polymer,
) plastics and brittles material as acrylic
resin®.

Many studies was take the effect of
new tension system technique one some
properties of acrylic resin , Farhan Dakil,
Raya Hatem and Yasmen Ibrahim, studies
the effect of using a new tension system
in comparison with conventional packing
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method of two types of acrylic resin on
dimensional accuracy of denture based
the result of their study showed that the
acrylic which was packed by new tension
system had a smaller base distortion
compared two conventional packing
method and also the result showed that
the type of acrylic resin have a little effect
on the dimensional accuracy of the
denture base ©.

Rached RN. powers TM and
Del.Belchry AA studied the effect of auto
polymerization micro wave technic and
conventional heat polymerized acrylic on
repair strength and they found that the
first technic had little effect on hardness
and strength of acrylic resin material.”
Consi RLX. Domittis SS. And Consani . S
found that the new tension packing
technic was more effect on accuracy and
fitting of acrylic denture base then
conventional methods flasking on
adaption and dimensional stability of the
heat acrylic on stone castes.®

Methodology:

Apparatus

. Metal flaskes with clamp

. Hydraulic press

. Water bath

. New tent ion device

. Hand piece with engine

. Lathe .

. Shore hardness test device

Materials

1. Pink heat-cure acrylic resin— Ivoclar—
German

2. Pink heat — cure acrylic resin. Qual
dental. England

3. Dental stone — extra hard stone. Italy.
4. Dental wax — poly wax. lzmir. Turkey.
5. Separating medium. Isolit cold mold
seal. India.
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Sampling

A total of (40) forty specimens of
two types of heat cure acrylic resin were
prepared by using many sheet of dental
wax which sectioned into many pieces in
diameter of (2mm thickness 2cm length
lcm width ). This pieces cutting the
conventional flasking may be done by
hard stone by using metal flask follow the
same process of constructing denture
base acrylic the moulds were prepared
after elimination of the wax pattern by
putting in boiling water for 30 minutes the
cleans allow to bench cooling then
painted by separating medium, two mixes
of the two acrylic types were prepared in
ratio of 1:3 by volume, the acrylic resin
dough groups.

In the conventional flask pressure
technique a second trial closure was
performed and intimate contact had been
established and left under the pressure
for 5 minute before the clamping was
done then the flask was placed in a flask
clamp maintaining undisturbed pressure
during the processing. Then the flasks
were immersed in a water bath at room
temperature and polymerized at 70C for 7
hours then raised the temperature to
100C and maintain for 1 hour.

In the new technique group, the
same trial pack at final closure was also
accomplished with a hydraulic press and
applied load for 5 minute. The flask
however was positioned between the two
plates of the new tension system (2 iron
plates, each | 50x50x10 mm) A screw
14mm in diameter was soldered into each
end of the lower plate, 2 corresponding
holes with a cross section diameter of
15mm were present n the upper plate.
During the definitive flask closure the
screw of the lower plate were fitted in the
holes of the upper plate and after a
hydraulic flask pressure, the screw nuts
were strongly tightened to screw until just
one stop before press releasing This
procedure maintains a constant metal to
metal contact to the flask halves, a

14

Iragi National Journal of Nursing Specialties, Vol. 25 (1)

condition sufficient to standardized the
flask closing pressure. Then the flask is
subjected to the same polymerize cycle of
conventional method. These two methods
are performed on each type of 2
commercial acrylic that had been used .
Bench cooling was allowed for the flasks
before the specimens were deflasked,
then trimmed, finished, smoothed and

polished
Sampling digestion
Digestion is an important step

followed through analysis and signed the
groups . In this study the specimens were
signed as follow:

A= specimen of
conventional tech.
Al= specimens of Ivoclar type in new
tension tech.

B = specimens of Qual dental type in
conventional tech.

B1= specimens of Qual dental type in new
tension tech.

Then subjected to measured, the results
were submitted to ANOVA and SPSS
program with significant level of 5 % . The
measurement of specimens were be
accomplished by shore hardness test
devic in technology university which is a
digital apparatus use to measure the hard
rubbers and hard polyurethane material
in addition of hard brittle material like
acrylic resin the average test of this device
is from (0 — 100).

Ivocvlar type in

Results :

The result was indicate that a
significant difference at p<0.05 between
the studied material then following by
anon significant difference at p>0.05
between the two studied technic. But a
meaningful difference as would be
presented between the two technics
according to the confidence level p-value
which says that with in less than 93% was
found, in addition to that a non significant
value at p>0.05 with the interaction
factors (Material and Technic).

Descriptive and inferential statistics
for the hardness of the conventional and
new tension packing method of the two



types of commercial heat cure acrylic
(lvoclar and Quayle dental ) were studies
then comparison between the results of
these types and techniques was done to
evaluate the value and mean of hardness
that effected on the 2 types of acrylic
were shown in table (2) In both packing
methods the hardness not highly effected
by the using of different technic with a
little level hardness value between them .
The types of commercial acrylic was no
highly effected tech on influence the
hardness but conventional is show better
than new tention of the commercial to
types of acrylic
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The estimated marginal means in
hardness  test influence that the
conventional method show better than new
tension method while the Quail dental type
showed high level than Ivoclar dental type
of commercial acrylic.

The Bar Charts of marginal mean
value of hardness for different dental types
groups (lvoclar and Qual dental) and
different tech. (conventional and new
tention tech.) was shown in fig (3). Analysis
of variance testing

ey five | Qual L Qual
"~‘- #L&-.sw “.'.‘-r. Y AA vl

87,85 45.99 88,48 58,08

95% Confidence  Lower Bound | 8653 | 84554 | 86876 | 86852
Intorval for Mean  Upper Bound | #9.17 | 87.426 | 90.084 | 89.248

5% Trimmed Mean §7.867 | 56017 | $8.483 | 88.067
Medinn 88 8635 8 | 8795

Std. Error 0,584 0,635 0709 | 0.8

i Std. Deviation 1846 | 2007 | 2242 | 1678

Minimum 8s 825 847 58S

Mll!pgn:t . WA b 0}.2 %5

N lhn‘ev ) 54 6.5 15 5.2

Intecquartile Range 3.3 3225 | 3ss | a5

- Y

—

Table (1) showed a summary statistics of the studied technic(convention and new
tension tech.) and the using of the two material (lvoclar and Quail dental type) on hardness
of these two types . The high mean value of hardness reffered Quall dental type with
conventional technices (88.48) while the least mean value was found in Ivoclar type with
new tension technic (88.99). (equality of mean) by least signifies difference method (LCD) of
hardness test among different group was shown in table (3). Figure (1,2,3)
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Figure (2): Bar charts of marginal mean values for different dental ty pes groups
and techniques
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Figure (3) : Bar charts of mean values for different dental types groups and techniques

The Bar Charts of marginal mean value of hardness for different dental types groups
(lvoclar and Qual dental) and different tech. (conventional and new tention tech.) was
shown in fig(3) . Analysis of variance testing.

Discussion:

In table(4) one way ANOVA LCD
multiple comparison between test groups
the result indicates a highly significant
difference at p < 0.05 in Quall dental type
with conventional tech, while it indicates
anon significant difference at p <0.05 in
Quall dental type with new tention tech

A significant value in p< 0.05 in
Ivoclare type with new tension technique.
An study ( Chen et a! 1988) showed that
discrepancy ranging from 0.23 to 0.58 in
hardness value but in this study result
with new tension system were less than
the rang and this study also in agreement
with studies of ( Consani et al 2002) Firtell
et al. 1981 ; Polyzois; 1990[10.4. 12].
In table (1)b, (3) and (4) when LCD was
made with multiple comparison between
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types the two types of commercial acrylic
, the conventional technique have the
same discrepancy in all of the 2 measured
type can be considered non significant.
The same conclusion appears for the new
tension system, this mean that the
hardness was not influenced by the type
of commercial acrylic that have been
used. This is in agreement with result of
(Sanders ctal 1991). This study showed
that there was astatically significant
difference between the packing methods
with the best result for the new tension
packing method.

The different commercial acrylic
types did not influence the hardness value
when the new tension system was used.
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Table ( 2 J: Descriptive Statistics of Hurdness test lu overall different dental type

Table ( 3 ): Analysls of Variances testing (equality of means) for Hardoess test in
overall different grow
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Tuble (4): Analysis of Varinnce testing (equality of means) by Least Significant
Difference method (LSD) for Hardnexs test among different grow
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Recommendations: and measured the value of hardness and
This study has been conducted as a its effect on this material.
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