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ABSTRACT
A Polymerization Method for dentistry is a collaboration poured into the
and

knowledge base by combining different chemical reactions

polymerization methods. In this study, The results of this study indicated
that there was a difference in the amount of internal porosity in the hot
polymerized acrylic resin with different methods in sample group A
(temperature 25 ° C for 0 '= 74 ° C for 90' — 100 ° C for 60 '), namely
11.520 in the sample group. B (temperature 25 ° C for 0 '—= 70 ° C for
90" — 100 ° C for 30 ') which is 7,860 and the sample group C
(temperature 25 ° C for 0' — 74 ° C for 60 '= 100 ° C for 30 ') 14,150.
slightly compared to sample A (temperature 25 ° C for 0 '— 74 ° C for
90" — 100 ° C for 60 ') and sample C (temperature 25 ° C for 0' — 74 °
C for 60 '= 100 ° C for 30 '). The temperature of the polymerization
process does not exceed the boiling point of the monomer, the amount
of porosity contained in the acrylic resin will be low, the monomer
boiling point is 100.8 ° C.

INTRODUCTION

Acrylic resin has been used in dentistry as a base for dentures.
Acrylic resin is a thermoplastic material that is formed by
combining methacrylate molecules. In general, acrylic resins
can be divided into three types, namely self-polymerized
acrylic resins, light-polymerized acrylic resins, and hot-
polymerized acrylic resins. Hot polymerized acrylic resin is
still in great demand as a base material for dentures because
it has a fairly good aesthetic quality, low water absorption
and is easy to process so that many processing methods have
been developed for the purpose of minimizing the occurrence
of shrinkage. Acrylic resin often experiences porosity and
strength. and the hardness becomes fewer causing cracks or
fractures of the denture base after several uses. Porosity
occurs because the mixing process between powder and
liquid is not good so that air is trapped and evaporation of
monomers during the polymerization process. Acrylic resin
polymerization methods have also developed due to
developments in science, technology and dental materials.
The polymerization methods commonly used are heating
using infrared, water bath and microwave methods. Research
conducted by (Luay N Abood , 2007) which used different
polymerization methods and different thicknesses of acrylic
resin, namely using conventional and microwave methods,
the results of this study said that there were differences in the
porosity of acrylic resin, conventional methods had less
porosity. Previous research was also carried out by (Moosa R,
2012) who conducted research on the effect of the acrylic
resin polymerization method on porosity at different
temperatures and times. His research used different
temperatures, 70 © for 45 minutes, 70 ° for 7 hours, 70 ° for 9
hours, and 60 minutes. The results of this study indicate that
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there is a difference in the amount of porosity using a low
temperature and a long time the porosity value in acrylic
resin is less, namely at 70° for 9 hours the porosity value is
02.0%. (Mohammed T. Al-Khafagy et al, 2013) examined
using conventional polymerization methods with different
times, with the results that there were significant differences
between samples using a polymerization time of 100°C for
30 minutes compared to those using a polymerization time of
74°C for 2 hours. The polymerization method with a long
polymerization time had less porosity than a fast
polymerization time. (Sunint Singh, et al, 2013) examined
the evaluation of the surface porosity of hot polymerized
acrylic resin using a water bath and microwave. The result of
this research is using water bath there is a little porosity.
Microwave-based acrylic resin has a significant increase in
porosity compared to water bath. Research conducted by
(Sahela Nisar et al, 2015) examined the -effect of
polymerization variations and different powder and liquid
ratios on the strength and porosity of acrylic resin, in this
study using different specimens, namely 25°C for 0 minutes
then increased 70°C for 90 minutes then raised again. 100°C
for 60 minutes, 25°C for 0 minutes then set the temperature
to 70°C for 60 minutes, then raise the temperature again to
100°C for 30 minutes, 70°C for 0 minutes then raise the
temperature again to 100°C for 30 minutes, 100°C for 0
minutes then raise the temperature again to 100°C for 30
minutes. The results of this study showed a large porosity of
the specimens which were directly placed at boiling water
temperature of 100°C. This research was conducted to see the
amount of internal porosity in hot polymerized acrylic resin
when it was carried out using different polymerization
methods.

Vol 11, Issue 3, Mar-Apr 2020



An Optimally Solving Dentistry lnternal Purity In Heat Polymerized Acrylic Resin
Wit Different Polymerization Methods

RESEARCH AND METHODOLOGY
heat cured acrylic resins.
1. At this stage the polymer and monomer gradually
mix to form a precipitate. The monomers will
2. polymer granules remain unchanged and the
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In this study, there are 3 types of acrylic resins used in
dentistry, namely heat-cured acrylic resins, self-cured self-
polymerizing acrylic resins, and light-cured resins. Acrylic
resins that are widely used in the manufacture of dentures are

gradually seep into the polymer to form a fluid
that is not united. During this stage, there is little
or no interaction at the molecular level. The

b) Polymerization: The cuvette was then heated
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Figure 1. Polymerization of acrylic resin thi’ough 5 steps during mixing

consistency of the mixture is still coarse and
granular.

3. In the second stage the monomer will begin to
seep or enter the polymer surface. The polymer
chain will be dispersed in the monomer fluid.
This polymer chain will release the bonds thus
increasing the thickness of the mixture. At this
stage the mixture will be fibrous in the form of
threads and will be sticky when touched or pulled.

4. In the third stage the mixture will be smoother
and more homogeneous. The mixture will no
longer stick to the touch with your hands or a
spatula. At this stage, the mixture is ready to be
formed and put into the mould.

5. In the fourth stage there is no more monomer left,
because the monomer has fully absorbed the
polymer and part of the monomer evaporates.
The mass at this stage is already plastic and can
no longer be formed and inserted into the mould.

6. In the fifth stage, it appears that the dough will
become hard and stiff, this is due to the
evaporation of free monomers. Clinically the
mixture looks very dry.

a) fulfilment: After the dough reaches the dough
stage, the dough is put into the mould on the
cuvette. After filling the dough, the first press is
carried out with a pressure of 1000 psi to reach
the mould is filled densely and the excess resin is
removed then the final press is carried out with a
pressure of 2200 psi then the cuvette is locked.
Then the cuvette was left at room temperature for
30-60 minutes.
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using a water bath at 70 0 for 90 minutes and
continued with 100 0€ for 30 minutes.

c) refrigeration: After heating, the cuvette was left
in the water bath for 30 minutes for cooling.
After that the cuvette was placed under running
water for 15 minutes and allowed to cool to room
temperature.

MATERIAL AND METHOD

3.1. Polymerization Method

There are several polymerization methods of acrylic resin for
prosthetic bases of various sizes, shapes and thicknesses. One
of the polymerization methods according to Inservice is to
use a water bath with a constant temperature of 74 °C for 8
hours or more, without heating the temperature after that
slowly cooled down to room temperature then allowed to
cool for 30 minutes then immersed in running water for 15
minutes. Another polymerization method is at a temperature
of 74 °C for 2 hours then increasing the temperature to 100
OC for 1 hour, then slowly cooling it to room temperature
then allowed to cool for 30 minutes then immersed in
running water for 15 minutes. The boiling point of the
monomer is 100.8 ° C, if the temperature of the
polymerization process exceeds the boiling point of the
monomer, it will cause a lot of porous in acrylic resin, on the
other hand, if the temperature of the polymerization process
does not reach the boiling point, it causes unreacted
monomers. The polymerization method, according to Craig,
uses a water bath with a temperature of 74 °C- where the
monomer boiling point reaches 100.3 °C, if the
polymerization process exceeds the monomer boiling point,
it causes a lot of porous.

3.2. An Optimally
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The samples of this study were blocks of hot polymerized
acrylic resin with a size of 20 mm x 20 mm x 2 mm:

a) Controlled Variable
Type of hot polymerized acrylic resin, Sample

20mm

D — lQmm

20 mm

Fig 2. Sample shape and size

In this study, the minimum destination sample size was
based on Federer’s formula:
t-1D@r-1)=15

definition:
t= Number of treatments
r=Number of repetitions
In this research, 3 treatment groups will be used,
namely the polymerization group with different
temperatures, namely 25 °C for 0 minutes increased by
74 °C for 90 minutes increased by 100 °C for 60
minutes, 25 °C for 0 minutes increased by 70 °C for 90
minutes increased by 100 °C for 30 minutes, 25 °C for
0 minutes increased by 70 °C for 60 minutes increased
by 100 °C for 30 minutes, so that t = 3.Based on the
above formula, the number of samples (n) for each
group can be determined as follows :

t-D@rF—-1) =15

B-D@rFr-1)=15

2(r—=1) =17
2r—22>217
r=>8.5

From the above calculations, the minimum number of
samples for each group is 8.5, in this study a sample
size of 10 was taken for each treatment group. The total
sample in this study was 30 experiments.

3.3. Variable Input

size 20 mm x 20 mm x 2 mm. Heat
polymerized acrylic resin ratio (2 g polymer: 1
ml monomer). Cast time setting is 15 minutes.
Cast to water ratio according to factory dosage
300 gr: 90 ml. The pressing pressure of the
hydraulic cuvette is 1000 psi - 2200 psi. 500
rpm polishing speed. Polishing time 3-5
minutes. Sand paper grid. Opening of the
cuvette at 25 ° C.
b) Uncontrolled Variable
Acrylic resin stirring speed. Cast stirring
speed. Stirring time of acrylic until it reaches
the dough phase. Time of stirring the cast
until it is homogeneous.
3.4. Operational definition
Hot polymerized acrylic resin is a denture base material
which is formed by mixing a powder containing a polymer
and a liquid containing a monomer which polymerizes by
heating. Porosity is boasting within the surface at the base of
the denture.

RESULT AND DISCUSSION

In this result obtained were there were differences in the
amount of internal porosity with different polymerization
methods. The mean and standard deviation of the amount of
porosity in sample group A was 31.759 + 60.317, in sample
group B was 7.860 + 3.141, and in sample group C was
14.150 + 17.988.

Table 1. The average number of internal porosities of the hot polymerized acrylic resin with different polymerization
methods in sample group A, sample group B and sample group C

No
experiment A
1 15,2
11,1
7,5
15,2
14,7
16,5
8,5
8,0
10,5
8,0
X +SD 11,520 + 3,547

OIS UN AW
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Amount porosity

experiment B experiment C

55 6,4
5,0 52
5.6 72
8,7 8,1
15,4 64,6
73 14,6
72 5,0
7,7 11,3
10,5 11,5
5,7 7.6
7,860 £ 3,141 14,150 + 17,988
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The result different polymerization methods

experiment A

experiment C

\ experiment B

Xt X+SD2  X+SD3 X+SD4  X+SD5  X#SD6  X#SD7  X+SDB  X«SD9 X«SDIO X#SDM1 X+SD12

Figure 3. Result The average number of internal porosities of the hot polymerized acrylic
resin with different polymerization methods in sample group A, sample group B and sample

group C
The results of this study also showed that the group in namely 14,150. Then after the sample group C, namely group
sample C had a higher amount of porosity in the hot A 11,520. And the last sample group B is 7,860.

polymerized acrylic resin, namely the group in sample C,

14.0000—

12.0000—

10.0000]

8.0000]

T I T
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Figure 4. The average value of the porosity amount of the hot polymerized acrylic resin
Based on the average graph above, it is known that the different time which revealed that the fast polymerization
highest average number of porosities is in sample group A time the porosity value of the acrylic resin will be more.
31,759, while the lowest number of porosities is in sample To find out whether the data is normally distributed or not,
group B 7,860. Then there is sample group B, the difference the normality test is performed first. The data normality test
in the amount of porosity in the acrylic resin is much used in this study was the Shapiro-Wilk test, then continued
different from the sample group C due to the possibility that by using the Kruskal-Wallis test to see the difference in the
it is due to the fast polymerization time in sample group C.8. amount of porosity of hot polymerized acrylic resin in each
group.
Table 2. Normality test using the Shapiro-Wilk test

Classification Statistics Df Sig.

Experiment A .858 10 .073

Experiment B 818 10 .024

Experiment C .520 10 .000
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The results of the Kruskal-Wallis test in Table 3 showed that
the value of p = 0.205 (p <0.05), it was concluded that there
was no statistically significant difference regarding the
amount of internal porosity of hot polymerized acrylic resin
with different polymerization methods, namely group A
(temperature 25 ° C for 0 '— 74 ° C for 90' — 100 ° C for 60
"), sample group B (temperature 25 ° C for 0' — 70 ° C for 90
'— 100 ° C for 30") and sample group C (temperature 25 ° C
for 0 '— 74 ° C for 60' — 100 ° C for 30 "). This also shows
that Ho (initial hypothesis) is rejected. In this study, the
results of the Mann Whitney test in Table 4, the amount of
internal porosity of the hot polymerization acrylic resin with
different polymerization methods showed that there were
insignificant / significant differences in sample group A with
sample group B, sample group A with sample group C and
sample group B with sample group C with a significance
value of p =<0.05.

CONCLUSION AND FUTURE WORK

In this study, The results of this study indicated that there
was a difference in the amount of internal porosity in the hot
polymerized acrylic resin with different methods in sample
group A (temperature 25 ° C for 0 '— 74 ° C for 90' — 100 °
C for 60 '), namely 11.520 in the sample group. B
(temperature 25 ° C for 0 '— 70 ° C for 90' — 100 ° C for 30
") which is 7,860 and the sample group C (temperature 25 ° C
for 0' — 74 ° C for 60 '— 100 ° C for 30 ') 14,150. Based on
the research of Al-Khafagy et al (2013) who examined
conventional polymerization methods with different times, it
was said that there was a small amount of porosity at the
polymerization time of 74 ° C for 2 hours compared to the
polymerization time of 100 ° C for 30 minutes.

The data obtained in this study shows the average and
standard deviation of the amount of internal porosity of hot
polymerized acrylic resin with different methods, namely
sample A group is 11,520 + 3,547, sample B group is 7,860 +
3,141 and sample group C is 14,150 + 17,988. In this study,
it can be seen that the average porosity value of the hot
polymerized acrylic resin by different methods in sample
group B (temperature 25 ° C for 0 '— 70 ° C for 90' — 100 °
C for 30 ') has the same porosity. slightly compared to
sample A (temperature 25 ° C for 0 '— 74 ° C for 90' — 100
° C for 60 ') and sample C (temperature 25 ° C for 0' — 74 °
C for 60 '— 100 ° C for 30 "). This is because if the
temperature of the polymerization process does not exceed
the boiling point of the monomer, the amount of porosity
contained in the acrylic resin will be low, the monomer
boiling point is 100.8 ° C.

REFERENCES

1. Kargarzadeh, H., Mariano, M., Huang, J., Lin, N.,
Ahmad, 1., Dufresne, A., & Thomas, S. (2017).
Recent developments on nanocellulose reinforced
polymer nanocomposites: A review. Polymer, 132,
368-393.

2. Sun, J., Forster, A. M., Johnson, P. M., Eidelman, N.,
Quinn, G., Schumacher, G., ... & Wu, W. L. (2011).
Improving performance of dental resins by adding
titanium dioxide nanoparticles. Dental Materials,
27(10), 972-982.

3. Elshereksi, N. W., Ghazali, M. J., Muchtar, A., &
Azhari, C. H. (2014). Perspectives for titanium-
derived fillers usage on denture base composite
construction: a review article. Advances in Materials
Science and Engineering, 2014.

4. Lung, C. Y. K., & Matinlinna, J. P. (2012). Aspects
of silane coupling agents and surface conditioning in
dentistry: an overview. Dental materials, 28(5), 467-
477.

978
2020

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Systematic Reviews in Pharmacy

Abood, L. N. (2007). Porosity of different thickness
of acrylic polymerized by different methods. Al-
Rafidain Dental Journal, 7(10), 173-179.
Munadziroh, E., & Indrasari, M. (2000).
biokompatibilitas bahan basis gigi tiruan resin akrilik.
Journal of Dentistry Indonesia, 7(1), 116-120.

Lima, J. F. M., Maciel, J. G., Hotta, J., Vizoto, A. C.
P., Honorio, H. M., Urban, V. M., & Neppelenbroek,
K. H. (2016). Porosity of temporary denture soft
liners containing antifungal agents. Journal of
Applied Oral Science, 24(5), 453-461.

Aboelsayed, K. M., Mahfouz, O. A., Aboulwafa, O.,
& Hafez, M. A. (2019). effect of laser and chemical
surface treatment of cobalt-chromium alloy on its
bond strength with heat cured acrylic resin
(comparative laboratory study). Alexandria Dental
Journal, 44(2), 83-90.

Noronha, V. T., Paula, A. J., Duran, G., Galembeck,
A., Cogo-Mueller, K., Franz-Montan, M., & Duran,
N. (2017). Silver nanoparticles in dentistry. Dental
Materials, 33(10), 1110-1126.

Cao, W., Zhang, Y., Wang, X., Chen, Y., Li, Q.,
Xing, X., ... & Ye, Z. (2017). Development of a
novel resin-based dental material with dual biocidal
modes and sustained release of Ag+ ions based on
photocurable core-shell AgBr/cationic polymer
nanocomposites. Journal of Materials Science:
Materials in Medicine, 28(7), 103.

Herlina Jusuf, Muhammad Sakti, Ismail Husein,
Marischa Elveny, Rahmad Syah, Syahrul Tuba (2020)
Modelling Optimally to the Treatment of TB Patients
for Increase Medical Knowledge. SRP, 11 (4), 742-
748. doi:10.31838/srp.2020.4.107.

Hubbell, J. A., Pathak, C. P., Sawhney, A., Desai, N.,
Hossainy, S., & Hill-West, J. L. (2002). U.S. Patent
No. 6,465,001. Washington, DC: U.S. Patent and
Trademark Office.

Pela, C. A., Rocha, S., De Paula, E., & Baffa, O.
(1998). Thermal parameters of dental materials
determined by photoacoustic phase lag measurements.
Review of scientific instruments, 69(9), 3392-3397.
Zakir, M., Ashraf, U., Tian, T., Han, A., Qiao, W.,
Jin, X., ... & Matinlinna, J. P. (2016). The role of
silane coupling agents and universal primers in
durable adhesion to dental restorative materials-A
review. Current Oral Health Reports, 3(3), 244-253.
Elveny, M., Syah, R., M.K.M, Nasution. 2020.
Taxonomy Business Model to Customer Behaviour
in E-Metric Ecosystem. Journal of Advanced
Research in Dynamical and Control Systems. 12(7),
pp.99-104. DOI: 10.5373/JARDCS/V1217/20201989.
Husein, Ismail H Mawengkang, S Suwilo "Modeling
the Transmission of Infectious Disease in a Dynamic
Network" Journal of Physics: Conference Series
1255 (1), 012052, 2019.

Husein, Ismail, Herman Mawengkang, Saib Suwilo,
and Mardiningsih. "Modelling Infectious Disease in
Dynamic  Networks  Considering  Vaccine."
Systematic Reviews in Pharmacy 11.2, pp. 261-266,
2020.

Mugdad Irhaecem  Kadhim, Ismail Husein.
"Pharmaceutical and Biological Application of New
Synthetic Compounds of Pyranone, Pyridine,
Pyrmidine, Pyrazole and Isoxazole Incorporating on
2-Flouroquinoline Moieties." Systematic Reviews in
Pharmacy 11 (2020), 679-684.
doi:10.5530/srp.2020.2.98.

Hamidah Nasution, Herlina Jusuf, Evi Ramadhani,
Ismail Husein. "Model of Spread of Infectious

Vol 11, Issue 3, Jan-Dec,


http://dx.doi.org/10.31838/srp.2020.4.107
javascript:void(0)
javascript:void(0)

An Optimally Solving Dentistry lnternal Purity In Heat Polymerized Acrylic Resin
Wit Different Polymerization Methods

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

979

Diseases." Systematic Reviews in Pharmacy 11
(2020), 685-689. doi:10.5530/srp.2020.2.99.

Husein, Ismail, Dwi Noerjoedianto, Muhammad
Sakti, Abeer Hamoodi Jabbar. "Modeling of
Epidemic Transmission and Predicting the Spread of
Infectious Disease." Systematic Reviews in
Pharmacy 11.6 (2020), 188-195. Print.
doi:10.31838/s1p.2020.6.30

Husein, Ismail, YD Prasetyo, S Suwilo "Upper
generalized exponents of two-colored primitive
extremal ministrong digraphs"AIP  Conference
Proceedings 1635 (1), 430-439, 2014

S Sitepu, H Mawengkang, I Husein “Optimization
model for capacity management and bed scheduling
for hospital” IOP Conference Series: Materials
Science and Engineering 300 (1), 01,2016.

Herlina Jusuf, Muhammad Sakti, Ismail Husein,
Marischa Elveny, Rahmad Syah, Syahrul Tuba.
"Modelling Optimally to the Treatment of TB
Patients for Increase Medical Knowledge."

Systematic Reviews in Pharmacy 11 (2020), 742-748.

doi:10.31838/srp.2020.4.107
Moosa R, Ghani F. Effect of curing methods and

temperature on porosity in acrylic resin denture bases.

J Pak Dent Assoc 2012; 21 (03): 127-135.

Syah, Rahmad., Nasution, M. K., Elveny, Marischa.,
& Arbie, Hendra. (2020). Optimization Model for
Customer Behavior with MARS and KYC
System. Journal of Theoretical and Applied
Information Technology, 98(13).

Al-Khafagy MT, Al-Musawi RM, Al-Aboudy AT.
The effect of using modified flask on the porosity of
processed heat-cure acrylic resin. [JISBAR 2013; 12
(1): 189-196.

Singh S, Palaskar JN, Mittal S. Comparative
evaluation ofsurface porosities in conventional heat
polymerized acrylic resin cured by water bath
microwavable acrylic resin cured by microwave
energy. Contemp Clin Dent 2013; 4 (2): 147-151.
Nisar S, Moeen F, Hasan U. Effect of varying curing
regimes and powder-liquid ratios on the flexural
strength and surface porocities og heat cure acrylic:
An in-vitro experiment. International Journal of
Dental Sciences and Research 2015; 3 (3): 64-71.

R. Syah, M. Elveny and M. K. M. Nasution,
"Performance Knowledge Acceleration Optimization
with MARS to Customer Behavior in Merchant
Ecosystem," 2020 3rd International Conference on
Mechanical, Electronics, Computer, and Industrial
Technology (MECnIT), Medan, Indonesia, 2020, pp.
178-182, doi: 10.1109/MECnIT48290.2020.9166604.
Handajani S, Wulan KA, Fatma D. Pengaruh lama
perendaman resin akrilik heat cured dalam larutan
cabai rawit terhadap kekuatan impak. Majalah
Kesehatan FK UB 2013; 44-45.

Pantow FPCC, Siagian KV, Pangemanan DHC.
Perbedaan kekuatan transversal basis resin akrilik
polimerisasi panas pada perendaman minuman
beralkohol dan aquades. Jurnal e-Gigi(eG) 2015; 3
(3): 398-402.

Kangsudarmanto Y, Racmadi P, Arya 1 W.
Perbandingan perubahan warna heat cured acrylic
basis gigi tiruan yang direndam dalam klorheksidin
dan effervescent (alkaline peroxide). Dentino 2014; 2
(2): 205-209.

Hameed KH, Rahman HA. The effect of addition
nano particle ZrO2 on some properties of autoclave
processed heat cure acrylic denture base material. J
Bagh Collage Dentistry 2015; 27 (1): 32-39.

Systematic Reviews in Pharmacy

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Alla RK, Sajjan S, Alluri VR, Ginjupalli K, Upadhya
N. Influence of fiber reinforcement on the properties
of denture base resins. JBNB 2013; 4: 91-97.

Syah, R., Nasution, M., Nababan, E. B., Efendi, S.
(2020). Knowledge Acceleration Estimator (Kae)
Model to Customer Behavior Using Business
Metrics. Journal of Theoretical and Applied
Information Technology, 98(08).

Sitorus Z, Dahar E. Perbaikan sifat fisis dan mekanis
resin akrilik polimerisasi panas dengan penambahan
serat kaca. Dentika Dent J 2012; 17: 24-29.
Ravindranath, Sabarigirinathan C, Vinayagavel K,
Rupkumar P, Sriramprabhu G, Choubey A,
Elavarasan S, Parimala V, Gandhimathy J. A
comparative study to evaluate the mechanical
properties of zirconium oxide added polymethyl
methacrylate by two different methods at two
different concentrations- In vitro study. Analis of
International medical and dental research; 1 (3): 161-
165.

Unalan F, Dikbas I, Gurbuz O. Transverse strength of
polymethylmethacrylate reinforced with different
forms and concentrations of e-glass fibres.
OHDMBSC 2010; 9 (3): 144-7.

Annusavice KJ. Philips science of dental materials.
12th Ed., St. Louis Saunders; 2013; 106-110

IThab NS, Moudhaffar M. Evaluation the effect of
modifien nano-fillers addition on some properties of
heat cured acrylic denture base material. J Bagh
collage dentistry 2011; 23 (3): 23-29.

Unalan F, Dikbas I, Gurbuz O. Transverse strength of
polymethylmethacylate reinforced with different
forms and concentrations of E-glass fibres.
OHDMBSC 2010; 9 (3): 144-147.

Rahamneh A, Abdellateef A, Neizel TM. Transverse
strength of acrylic resin denture base material after
the addition of different fibres. Pakistan oral & dental
journal. 27 (1): 115-118.

Sitepu, S., Mawengkang, H., & Husein, I. (2018).
Optimization Model for Capacity Management and
Bed Scheduling for Hospital. MS&E, 300(1), 012016.
McCabe JF, Walls AWG. Applied dental materials.
9th ed. Oxford: Blackwell, 2008:110-23.

Karacaer O, Polat TN, Tezvergil A, Lassila LVIJ,
Vallittu PK. The effect of length and concentration of
glass fibers on the mechanical properties of an
injection and a compression- molded denture base
polymer. The journal of prosthetic dentistry 2003; 90
(4): 385-391.

Husein, 1., Noerjoedianto, D., Sakti, M., & Jabbar, A.
H. (2020). Modeling of Epidemic Transmission and
Predicting the Spread of Infectious
Disease. Systematic Reviews in Pharmacy, 11(6),
188-195.

Powers JM, Sakaguchi RL. Craig’s restorative dental
materials. 12th. Ed. Missouri: Mosby. 2006; 67-70,
77-8, 88-9, 151, 514-23.

Hatrick CD, Eakle WS, Bird WF. Dental Material:
Clinical Applications for Dental Assistants and
Dental hygienists. 2 th ed. St Louis: Saunders
Elsevier, 2011:218-220.

Gladwin M, Bagby M. Clinical aspect of dental
materials theory, practice and cases. 4th Ed. USA:
Philadelphia, 2013: 153-161.

Husein Ismail, R. S. (2020). Model of Increasing
Experiences Mathematics Learning with Group
Method Project. International Journal of Advanced
Science and Technology, 1133-1138.

Sadamori S, Ishii T, Hamada T, Razak A. A
comparison of three dimensional change in maxillary

Vol 11, Issue 3, Mar-Apr 2020



Aw Optimally Solving Dentistry Internal Purity In Heat Polymerized Acrylic Resin
Withv Different Polymerization Metrods

complete dentures between conventional heat
polymerizing and  microwave  polymerizing
techniques. Dent J 2007; 40 (1): 6-10.

52. Husein, 1., Mawengkang, H., & Suwilo, S. (2020).
Modelling Infectious Disease in Dynamic Networks
Considering Vaccine. Systematic Reviews in
Pharmacy, 11(2), 261-266.

980 Systematic Reviews in Pharmacy Vol 11, Issue 3, Mar-Apr 2020



