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 الخلاصة
ِِ ال عيريوةِ يشموا ع،و   عيرو ِ   وِْ  تقُيّمَ التلاعبَ  الىتهدف الدراسة  :لأهدافا طتَيوْ

ُ
ِْ شمواِ اللالوِ الإوابِِ ب َوْلةِ بوَرْوت اَ ةّو ِِ ِ و َّ ُ

ودقة شموعِِ الرو ا التيو  اِ اَ
عيطوة  وِ شموعِِ  (3ٖ يتحةور تم:وطرائو  الممو  المواا ( بعِطوْ  قْعودِ قيْسوية لعوو عاوعي كدرد .ايوًْ  Majorوشما  Polywax( وقَعر تْ بْل،ي  ِِ يamaranthو

ِ و قيووْم لالقْباوة والتّقوو  ي ِِ ( وتقييلهووْ  بتّةور قْلووب لوْوّ لاقوعمِ الراووعي اَوطاَ  ووِ اقوع  الإوواب  عقوًْ ل وو ِ  Majorوشموا  Polywaxالرو ا التيو  عيت
ِْ شمواِ القْعودِ اِسْسويةِ  يشموا  ِْ وقِي،وتْ برود(  ُ.وّ  اMajorالرلا وِْ التيْر وةِ اَإوطرة ِ و   (hr 4ِٗ وhr ِ24 hr ٔ يلريطوِْ يالقْعودِ الراع وة القيْسوية( أُيوّق

ِِ   شموواِ عوو ا  وو  اِ رقووم النَتووِئ    Dimaxبْسووترلْب ب  ووْ ِ   % شمووا  0ٓي ٕ: كظهووِ   تَووِْ ُ  ُ.ووّ  شمووعِ الروو ا التيوو  اِ  تحةوورا سووهلاًِ  ْعوودا الريّطووةِ بْيَووْلْ
ِْ ارلوو  ِ   0ٔ ٓقوو  تيريووراِ برد ووة ي%   ووْ(ا الووظي كظهوو  كٓٔع،وو     % ٕٓ% بووْرا لووِ اوواب    4ٓي  ٔ: شموواِ الروو ا التيوو  اِ رقووم الاسووتنتِتِ %( ِ وو

 ٕٗرقووم َطظلووة ا عوْ  ااسوطْم اا    يوة   %   وْ( َ.ْ ووتْ اِقو ا ص الإوعِْ ولى  لععوة القيوْمٓٔ% شموا ع،و     0ٓي ٕشموا ع،و ( شمواِ الرو ا التيوو  اِ رقوم 
                                                                                                                ِ اِل ى  ِ ال لع 

ABSTRACT 

Aims: The aims of this study were to evaluate the manipulation , and accuracy of the prepared experi-

mental modeling waxes from hard paraffin wax, by adding some natural products (natural beeswax, 

starch, and amaranth) materials and compared  with the control ( Polywax and Major wax) by con-

structing maxillary completely edentulous record base.  Materials and Methods: The manipulation of 

36 samples of  the two experimental modeling waxes and control (Polywax and Major wax ) were 

evaluated  by preparing  a special mold of maxillary arch made of die stone according to the form of 

manufacturing trademarks of base plate wax (Major wax). All samples (maxillary arch record base) 

were prepared and measured after 1hr, 24hr, and 48hr. by using Dimax program.  Results: the results 

of all new experimental modeling waxes  showed easy manipulation, except the sample with additives 

{ experimental modeling wax No. 2 (90% beeswax + 10% starch)} which showed less dimensional 

changes (0.17%) from others. Conclusions: the experimental modeling wax No. 1  (80% hard paraffin 

+ 20% beeswax) and experimental modeling wax No. 2 (90% beeswax + 10% starch) were closest in 

properties to control and ADA specification No. 24 than other waxes.  
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INTRODUCTION 
Pattern waxes include casting waxes, 

base plate waxes, inlay waxes, 
(1-3)

 and 

polymerizable waxes
.(4)

 All pattern waxes 

had two major qualities, thermal change in 

dimension and tendency to warp or distort 

on standing, which create serious prob-

lems in their use whether an inlay, crown, 

or a complete denture construction.
(5)

 

McCrorie
(6)

 reported that the modelling 

and baseplate waxes are the most widely 

used dental materials. The easiness of ma-

nipulation, good sculpting properties and 

simplicity of wax pattern disposal, by boil-

ing-out, probably account for modelling 

wax popularity as a pattern material.
(7)

 

Modelling waxes are used as a pattern ma-

terial, for registration of jaw relationship 
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and in construction of dentures.
(8)

 Heath et 

al.
(9)

, stated that the production of success-

ful dentures necessitates the use of accu-

rately fitted baseplate materials for record-

ing of the jaw relationship and trial inser-

tion of the waxed-up dentures. Starch is a 

versatile and cheap, and has many uses as 

thickener, water binder, emulsion stabi-

lizer and gelling agent. 
(10)

 In a study made 

by Hatim et al., 
(11)

, starch has been added 

to wax in order to prepare and modify dif-

ferent wax composition to find out the 

most suitable formula that has almost the 

same properties of dental modelling wax 

used in dentistry. The purposes of this 

study were to evaluate the manipulation , 

and accuracy of the prepared experimental 

modeling waxes from hard paraffin wax, 

by adding some natural products (natural 

beeswax, starch, and amaranth) materials 

and compared  with the control ( Polywax 

and Major wax) by constructing maxillary 

completely edentulous record base.  

 

MARTERIALS AND METHODS 
In order to prepare the master stone 

model, a maxillary metal arch form (Mod-

el 41-45, Columbia Dentoform Corp, Long 

Island City, N.Y.) was used. Four refer-

ence marks were made in the metal model 

pyramid in shape in order to provide 

points for measurement (Figure 1). 

 

 

 
Figure (1): Maxillary metal arch with reference marks. 

 

The reference marks located as follow: 

Reference mark (1):  in the middle at the 

area of incisive papilla. 

Reference mark (2): in the area of the right 

second premolar. 

Reference mark (3): in the center of hard 

palate at the mid palatine suture.   

Reference mark (4): in the left second 

premolar. The metal model is duplicated to 

stone model (Figure 2) 
 

 

 
 

Figure(2): Impression and stone cast of metal model. 
 

By taking an impression of metal 

model using perforated stock tray for max-

illary arch. Polysiloxane impression mate-

rial Type I (high and low viscosity) was 

used to record the primary and secondary 

impression. The impression was allowed 

to polymerize at (20±2) °C and set for 1 hr 

at room temperature before pouring. The 
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impression then poured by dental stone 

and vibrated for 60 seconds and allowed to 

set in open air. After 2 hours, the stone 

model was removed from the impression 

and excess material trimmed off and be-

come ready for use (36  samples). 

To prepare mold for upper record base 

a rectangular frame of wax (16.5 x 10 x 

2.5) cm. was made and used as a contain-

er. Vasaline was used as a separating me-

dium before pouring the container with 

Elite stone, the powder liquid ratio of 

stone were mixed according to the manu-

facture instructions, the frame was placed 

on vibrator and the mixing stone was 

gradually added to it, when the stone 

reached to the full length of container, a 

piece of commercial base plate wax (Ma-

jor wax) of (1.5 mm) thickness was 

trimmed according to form of upper record 

base plate and placed in the center of the 

frame, then a glass slab of (15 x 7.5 x 0.5) 

cm was placed above it. After setting of 

stone (1 hr), the frame, glass slab and the 

piece of wax were removed and the stone 

mold ready for use
(12) 

(Figure 3). 
 

 
Figure(3): Stone mold. 

 
Thin layer of separating medium (sep-

arating film for acrylic resin) placed over 

the entire mold to prevent the adhesion of 

record base to stone mold. Eighteenth  

samples of the two experimental model-

ling waxes  were prepared in concentra-

tions {80% hard paraffin + 20% bees-

wax(experimental modelling wax No.1)}, 

and {90% beeswax + 10% 

starch(experimental modelling wax No. 

2)}
(13)

 , and according to ADA
(5)

, and 

ADA Specification No. 24 and ISO 

1561
(14)

 coloring agent Amaranth  have 

been added to wax mixtures in proportion 

of  0.02 % at 40°C .were selected and 

melted in a metal pouring pan by using the 

water bath until become fluid and reach 

(75 ± 5) °C, at this temperature the fluid 

wax was poured in prepared stone mould. 

A glass slab (15 x 7.5 x 0.5) cm was 

placed over the mould and 5kg weight 

placed over it for 30 min, after that the 

glass slab and the weight were removed. 

The excess wax was trimmed off and the 

record base removed from the mold by 

chilling in tap water. The record base is 

stored at room temperature (20 ± 2) °C for 

24 hours before testing its accuracy, (Fig-

ure 4). 

   

Figure(4): A-Experimental modelling waxes. 

                B- Commercial modelling waxes. 

 
Measuring maxillary record base ac-

curacy: Thin layer of separating medium 

(separating film for acrylic resin) placed 

over the entire (36) stone models. Thirty 

six  base plate waxes (Two experimental 

modeling waxes No. 1, and 2, and control 

Polywax and Major wax) were heated in a 

controlled water bath for 10 min at 45°C 
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in order to obtain uniform heating.
(6,9)

After 

that, the base plate waxes were removed 

from the water bath and adapted by finger 

pressure on stone model. Three long pins 

(3mm) prepared from 0.914 mm thick wire 

inserted perpendicularly by using dental 

surveyor in the record base at the reference 

marks of stone model. After that, the rec-

ord base separated from the stone model 

and became ready for measuring its accu-

racy. A stand held digital camera was 

placed (15 cm) away from the record base. 

A ruler (30 cm) long placed at (1 cm) dis-

tance from the record base was used as a 

reference point and to detect the accuracy 

of measurements (Figure 5,and 6). 
 

  

Figure(5): Record base 15 cm away from camera.  

 

Figure(6): Record base 1 cm away from ruler. 

 

The lens of digital camera was vertical 

to the floor, and the pictures were taken 

for record base immediately after separa-

tion from the model, after 1 hr, after 24 hr 

and after 48 hr. The change in position of 

pins by the effect of time is measured by 

using Dimax program. The record base 

immediately after separation from the 

model was used as a control and the 

change in position of pins after 1 hr, 24 hr, 

and 48 hr was measured in accordance to 

the record base immediately after separa-

tion. The dimensional changes of the five 

areas of record base (A, B, C, D and E) in 

Figure (1) were measured for each record 

base and for each time (1hr, 24hr and 48 

hr) and the mean of five areas was meas-

ured as a percentage change for each rec-

ord base.  

 

RESULTS 
The results of dimensional accuracy of 

thirty six maxillary completely edentulous 

record bases were obtained by using Di-

max program as shown in Figure (7).  
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Figure (7): Dimensional accuracy of record base made from Control  and experimental mod-

elling waxes No.1 and 2. 
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Number of samples, mean, and stand-

ard deviation of tested samples of accura-

cy after 1 hr, 24 hr and 48 hr of maxillary 

edentulous record base of control and ex-

perimental modelling wax No. 1 (80% hp 

+ 20% bw) and  No. 2  (90% bw + 10% 

starch) are listed in Table (1).Unpaired t-

test, Figure (8). 
 

 

Table (1): Descriptive statistic for accuracy of maxillary edentulous record base after 1hr, 

24hr and 48hr for control and experimental modelling waxes (No.1 and 2). 

At hr Group 
Dimensional Changes (%) 

N Mean          SD 

 Polywax 3 0.327 0.0006 

1hr 
Major 3 0.254 0.0004 

Experimental 1 3 0.341 0.0005 

 
Experimental 2 3 0.310 0.0025 

 Polywax 3 0.55 0.0013 

24 hr 
Major 3 0.559 0.0026 

Experimental 1 3 0.516 0.0007 

 
Experimental 2 3 0.466 0.0031 

 Polywax 3 0.759 0.0037 

48 hr 
Major 3 0.722 0.0028 

Experimental 1 3 0.763 0.0036 

 Experimental 2 3 0.725 0.0047 

        SD: standard deviation           N: number of samples 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Control (1) and (Experimental 1)           Control (2) and (Experimental 2) 

 

Figure (8): Unpaired t-test of accuracy of maxillary edentulous record base of control (1), and  

(2),  and experimental modelling waxes No.1 and 2. 

 

*** Significant difference from control 1, and 2 at p<0.001; xxx :significant difference from 

Exp1 at p<0.001 and xx at p<0.01;C1: control 1 (Polywax)   C2: control 2 (Major) 

Exp1: Experimental modelling wax (1)   Exp2: Experimental modelling wax (2) 
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Showed that there was a significant dif-

ference in dimensional changes of record 

base after 1hr and 24hr of experimental 

modelling waxes (No. 1 and 2) compared 

with control (Polywax and Major wax). 

There was a significant difference in di-

mensional changes of record base after 48 

hr of experimental modelling wax No.2 

compared with control (Polywax) and 

No.1from control (Major wax). There was 

no significant difference in dimensional 

changes of record base after 48 hr of ex-

perimental modelling wax No.1 from con-

trol (Polywax) and No.2 from control (Ma-

jor wax). Dimensional changes of experi-

mental modelling wax No.2 after 1 hr, 24 

hr and 48 hr were less than that of experi-

mental modelling wax No.1 and control 

(Polywax).  

 

DISCUSSION 
 Table (1) and Figure (7 ) showed that 

the dimensional changes of experimental 

modelling waxes No.1 (80% hp + 20% 

bw) and No.2 (90% bw + 10% starch) 

were increased with increasing storage 

time. This can be explained as the waxes 

following molding are allowed to cool. 

During this cooling period, they may un-

dergo potentially significant contraction 

due to high values of coefficient of expan-

sion exhibited by these products. The 

thermal contraction may not fully exhibit 

immediately after cooling. The low ther-

mal conductivity values of the materials 

result in solidification of surface layer of 

the wax well before the bulk becomes rig-

id. This reduces the magnitude of thermal 

contraction and produce significant inter-

nal stresses. Dimensional changes may 

occur due to relief of stresses.
(15)

 

Vieira
(16)

 reported that the position of teeth 

is often changed, during the construction 

of denture bases, resulting in a modifica-

tion of previously established occlusion 

and this may be due to the distortion of 

wax and base plate during storage on the 

model. Diwan et al.
(17)

, stated that the wax 

pattern should be started and completed in 

1 hr or less in order to reduce the amount 

of distortion that occur with time. Figures 

(7 and 8) showed that the dimensional 

changes of experimental modelling wax 

No.2 were less than that of experimental 

modelling wax No.1. This may be due to 

the effect of high percentage of beeswax in 

the composition of experimental model-

ling wax No.2 (90% beeswax + 10% 

starch). This is due to high melting point 

beeswax which makes the mixture flow 

less at room temperature, and due to the 

presence of strong secondary valence forc-

es between the crystals of beeswax which 

required higher temperature to overcome 

these forces
.(18)

 

Amaranth was used as coloring agent 

because of matching the colour of the  

control, and due to its source a plant with 

an upright growth habit cultivated for both 

its seeds which are used as a grain and its 

leaves which are used as a vegetable. 
(19)

 

The anthocyanin (reddish) pigments in 

amaranth flour and vegetation appear to 

have great potential for competing with 

sugar beets as a source of natural, non-

toxic red dyes. These pigments are used in 

food industry. 
(20)

  

 

CONCLUSION 
It was concluded that the experimental 

modelling waxes No.1 (80% hard paraffin 

+ 20% beeswax) and No.2 (90% beeswax 

+ 10% starch) were closest in properties to 

control and ADA specification No. 24. 
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