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Abstract : Has the code of ethics, quality of service with great interest by
the service organizations and so on different objectives, activities and
operations because Machida business environment changes rapidly, and
developments, and the current study dealt with one important aspect of it is
the role of the Code of Ethics in improving the quality of educational
services in higher education institutions, and Temtlt study the problem in
answer to the following question: Is there a role for ethical charter to
improve the quality of educational service in institutions of higher
education? The study aimed to find out the role of the code of ethics to
improve the quality of educational service in institutions of higher
education, The study population consisted of faculty employed at the
Faculty of Economics and Accounting Sabha at the University of members
reaching the study sample (31 ) single and then rely on the questionnaire to
collect data, and give each paragraph by weight listed in accordance with
the scale Likert triple, and then the data using a program analysis (Spss)
view to arriving at an appropriate sentence on a sample study in response to
the paragraphs of the questionnaire and find out their attitudes, the study
results showed a strong relationship between the code of ethics and to
improve the quality of educational service was the most important
recommendations need to pay attention to improving the quality of
educational services and so during the development and modernization of
the required standards for the quality of the educational process inputs and
outputs, including the existence of a moral charter governs and determines
all actions altogether :
Key words: (Ethical Charter - Ethics - quality - the quality of
educational service)
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Abstract :

A cross sectional study of 162 students sample, targeted high education
level, or what so called 4™ level of, composed of 38 students or otherwise
37% were males, and 124 or otherwise 63% were females, with average age
20.5 *3.3 years. This study was conducted on November 2016 ended the
last week of march 2017 in Zwarah city which is located 110 Km west to
the capital of Libya Tripoli city, north Africa.

Methodology: A self-constructed anonymous questioner close end was
used to evaluate the level of oral health cognation. The results were assessed
and analyzed by means of using IBM software SPSS virgin 24.

The results: an average 51 % of 36 of dichotomous questioner were right
answered, and this percent was designated as acceptable level of oral health
cognation according to Likert, also the study showed that the cognitive level
among females were higher than that found among Males, i.e. 55% and 45%
respectably, and this differences was found. The independent variables
"student specialty i.e. human or applied science, family level of education,
and family income level) were also computed.

Conclusion: the oral health cognitive level in Zwarah city among high
education students is acceptable.
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Chi-Square Tests table 5

Value Df Asymptotic Significance (2-sided)
Pearson Chi-Square 12.197° 4 .016
Likelihood Ratio 11.360 4 .023
Linear-by-Linear 10.492 1 .001
Association
N of Valid Cases 162

a. 4 cells (40.0%) have expected count less than 5. The minimum expected

count is .70.
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Chi-Square Tests table (7)

Value Df Asymptotic Significance
(2-sided)
Pearson Chi-Square | 6.681 4 154
a
Likelihood Ratio 7.516 4 111
Linear-by-Linear 3.247 1 .072
Association
N of Valid Cases 162

a. 3 cells (30.0%) have expected count less than 5. The minimum
expected count is 1.11.
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Chi-Square Tests table (9)

Value Df Asymptotic Significance (2-sided)
Pearson Chi- 3.623% 4 .459
Square
Likelihood Ratio 3.676 4 452
Linear-by-Linear .025 1 .875
Association
N of Valid Cases 162

a. 4 cells (40.0%) have expected count less than 5. The minimum

expected count is .91.
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Chi-Square Tests Table (11)
Value Df Asymptotic

Significance (2-sided)
Pearson Chi- 5.556% 4 .235
Square
Likelihood Ratio 6.725 4 151
Linear-by-Linear 1.104 1 .293
Association
N of Valid Cases 162
a. 2 cells (20.0%) have expected count less than 5. The minimum
expected count is 1.50.
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Abstract:

The method which used radiation for treating cancer’s patients has been
common. The accuracy of dosimetry measurements is one important factor leads
the radiation treatment be successful. Therefore, the aim of this work was to
investigate and analyze a 10 MV photon beam characteristic produced by Elekta
Synergy platform linear accelerator. Measurements of Percentage Depth Dose
(PDD) and beam profiles for various field sizes were performed using a PTW
motorized 3D therapy beam analyzer dosimetry system with two 0.125 cm?®
Semiflex ionization chamber, 3D water phantom and MEPHYSTO mc? from PTW.
Measurements of Field Size Factor (FSF) and penetrative quality were performed
using a PTW UNIDOS dosimeter with 0.6 cm® ionization chamber. The results
showed that the maximum percentage difference between measured data of PDD
and data published in British Journal of Radiology supplement 25 was less than 5%
for all field sizes up to depth of 20 cm while at depth greater than 20 cm the
maximum percentage difference reaches 7.14%. Beam profiles characteristic,
which are beam flatness, symmetry and penumbra width, were within tolerance
limit of IEC and manufacturer specifications.

Keywords: Synergy linac, commissioning, photon beam data, percent depth dose,
beam profile, field size factor.

Introduction:

Radiotherapy is one of four common methods used for treatment of cancer
disease by delivering accurate and sufficient amount of radiation dose to tumour
site. while sparing healthy tissues surrounding the tumour. The success of
radiotherapy depends on several factors, and one important factor is the accurate
dosimetry measurements [1]. As recommended by International Commission on
Radiation Units and measurements (ICRU) and other agencies, the percentage error
between the prescribed and delivered radiation dose to the tumour must not exceed
5% [2, 3, 4]. For certain type of tumors, several studies showed that the accuracy of
delivered dose should be within 3.5% [5, 6]. Linear accelerator (Linac) since 1953
has been the common device used to deliver external radiation dose for treatment
patients with cancer [7]. Linacs cannot be used for treatment of cancer patients
unless it has been calibrated [8, 9] and all necessary collected data needed to be
loaded into Treatment Planning System and to plan the patient treatment have been
analyzed and verified. These measurements (commissioning data of LINACS) are
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the part of quality control protocol of LINACs and should be carried out
periodically.

In this study, which was undertaken in Radiotherapy Department, Tripoli
medical center (TMC), Tripoli, Libya, all dosimetry measurements of 10 MV
photon beam generated by Elekta Synergy platform linear accelerator for the
commissioning of new linear accelerator were measured and compared with
standards and manufacturer specifications.

2. Materials and methods:

Commissioning data of 10 MV photon beam generated by Elekta Synergy
Platform linear accelerator were acquired using a PTW motorized 3D therapy beam
analyzer dosimetry system for relative measurements (PDDs and beam profiles).
The system was provided with two 0.125 cm?® semiflex ionization chamber, water
tank of inner size 59.6x59.4x50.25 cm® and a TBA control unit for controlling the
scanning movements. Moreover, the system uses Mephysto mc? software (PTW
Freiburg) version 1.6 for collecting the measured data. PTW UNIDOS dosimeter
with 0.6 cm?® ionization chamber and WP 3150 water phantom of inner size
40x34x35 cm® were used to carry out absolute measurements (penetrative quality
and field size factors).

Relative and absolute measurements were made at a source to surface
distance (SSD) of 100 cm setup and according to the Technical Report Series No
277 and 398 [10, 11] published by the International Atomic Energy Agency
(IAEA). The PDD along central axis were measured for square field sizes ranged
from 3x3 cm? to 40x40 cm? in depths from zero to 30 cm and all depth dose data
were normalized to the maximum depth dose (dma.x). Beam profiles, which
characterize the dose at points off the central axis, were measured for field sizes of
5x5, 10x10, 15x15, 20x20, 25x25, and 30x30 cm? and were scanned at depths of
maximum dose (dmax), 5, 10, 20, and 30 cm.

Penetrative quality was measured for field size of 10x10 cm? at depth of
10 cm. Field size factors for various field sizes were measured relative to field size
of 10x10 cm? at depth of 10 cm and corrected by PDD to the depth of maximum
dose.

3. Results and discussion:
3.1 Percentage depth dose:

The results of measured PDD for photon beam of energy 10 MV
normalized to 100% at d,.x, Which characterize the dose at beam central axis, are
presented in Figure 1. The figure shows that the depth of maximum dose is 2.5 cm.
The tolerance value of dn. for photon beam of energy 10 MV according to IEC
60731 Scale is 2.5+0.2 cm [12].

Table 1 shows a comparison between the measured data of percentage
depth dose of Synergy platform linear accelerator and the standard percentage
depth dose data provided by British Journal of Radiology (BJR) Supplement No.25
[13]. Table 2 illustrates the percentage difference between measured and standard
PDD data. Number 1 and 2 refers to measured and standard values of PDD
respectively. The Table shows that the percentage difference is increase with depth.
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The maximum value of percentage difference was 7.14 at depth of 30 cm, while the
minimum value was -0.10 at depth of 2 cm. Both maximum and minimum values
of percentage difference were at field size 20x20 cm?.
Figure 1: percentage depth dose curves of 10 MV produced by Synergy
platform linear accelerator.

110

_‘ Percentage Depth Dose Curves of 10 MV I
100

Percentage Depth Dose (%)

T T T T T

T T T
0 50 100 150 200 250 300

Depth in water (mm)

Table 1: Central axis percentage depth dose at SSD = 100 cm for measured
data (1) and standard data (2).

Field size (cmx cm)
5x5 10x10 15x15 20x20 25x25 30x30 40x40
1 2 1 2 1 2 1 2 1 2 1 2 1 2

Depth
cm

1.0 83.1 | 834 | 839 | 854 | 86.7 | 87.8 | 89.3 | 89.0 | 91.7 | 91.8 | 925 | 925 | 93.0 | 94.1

2.0 98.6 | 985 | 99.3 | 99.2 | 99.6 | 99.2 | 99.6 | 99.5 | 99.8 | 99.8 | 99.8 | 99.8 | 99.9 | 100

2.5 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

3.0 99.2 | 995 | 988 | 99.7 | 98.6 | 99.4 | 984 | 99.1 | 98.1 | 989 | 979 | 98.8 | 97.8 | 985

4.0 955 | 96.5 | 954 | 965 | 95.1 | 964 | 948 | 96.1 | 94.9 | 95.7 | 943 | 957 | 945 | 95.6

5.0 916 | 924 | 915 | 92.7 | 914 | 925 | 915 | 923 | 914 | 923 | 91.2 | 923 | 91.2 | 923

10 714 | 728 | 735 | 753 | 744 | 759 | 747 | 760 | 751 | 76.4 | 748 | 76.6 | 75.2 | 77.1

15 558 | 56.9 | 58.3 | 59.6 | 59.6 | 61.4 | 60.4 | 619 | 60.9 | 625 | 60.8 | 62.7 | 61.4 | 63.2

20 433 | 446 | 459 | 48.2 | 476 | 49.7 | 485 | 50.6 | 49.1 | 51.3 | 498 | 51.6 | 499 | 52.3

24 355 | 36.3 | 38.0 | 40.2 | 39.6 | 41.7 | 40.6 | 42.6 | 41.3 | 43.3 | 415 | 43.7 | 420 | 444

30 266 | 275 | 28.8 | 30.8 | 30.2 | 323 | 31.1 | 33,2 | 31.8 | 340 | 322 | 343 | 325 | 35.0
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Table 2: Calculated percentage difference between measured and standard

data of PDD.
Depth Field size

cm 5x5 cm2 10x10 15x15 20x20 25x25 30x30 40x40

cm2 cm2 cm2 cm2 cm2 cm2
1.0 0.36 1.76 1.22 -0.34 0.11 0.00 117
2.0 -0.10 -0.10 -0.40 -0.10 0.00 0.00 0.10
2.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.0 0.30 0.90 0.80 0.71 0.9 0.91 0.71
4.0 1.04 1.14 1.35 1.35 0.84 1.46 1.15
5.0 0.87 1.29 1.19 0.87 0.98 1.19 1.19
10 1.92 2.39 1.98 171 1.70 2.35 2.46
15 1.93 2.18 2.93 2.42 2.56 3.03 2.85
20 291 4.77 4.23 4.15 4.29 3.49 4.59
24 2.20 5.47 5.04 4.69 4.62 5.03 5.41
30 3.27 6.49 6.50 6.33 6.47 6.12 7.14

3.2 Beam profiles:

The profiles of open beam, which characterized the dose at points off
central axis, at dmax, 5, 10, 20, 30 cm depths in water phantom for field sizes of
5x5, 10x10, 20x20, and 30x30 cm2 are shown in figures 2, 3, 4, and 5. The
measured profiles were normalized to the dose value on the beam axis. The beam
profiles specifications, which are beam flatness, beam symmetry and penumbra
width, are given in Table 3.

Table 3: Beam profile specifications of 10 MV Elekta Synergy platform Linac at
SSD =100 cm in the longitudinal axis.

Flatness %
Field size Depth in water Symmetry % Penumbra width
(cm?) dmax | 10cCm (mm)
cm
5x5 2.88 2.96 1.09 6.14
10x10 1.09 2.22 0.50 7.07
20x20 1.65 1.90 -0.01 7.65
30x30 2.33 1.45 -0.06 7.84

According to manufacture specifications and International Electrotechnical
Commission (IEC) [12] the limits of flatness, which is the variation of dose relative
to the central axis over the central 80% of the field size at a 10 cm depth in a plane
perpendicular to the central axis [14], is £3%, symmetry is +2%. From Table 3
Elekta Synergy platform Linac meets the manufacturer’s and ICE specifications on
beam flatness and symmetry. The penumbra, which is the separation distance
between 20% and 80% of the dose at the beam profiles in the longitudinal direction
at depth of dny, is less than 8 mm for field sizes from 5x5 cm? to 30x30 cm?.
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Figure 2: 10 MV open beam profile for field size 5x5 cm? at depths of dpmax, 5, 10, 20
and 30 cm.
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Figure 3: 10 MV open beam profile for field size 10x10 cm? at depths of dmay, 5, 10, 20
and 30 cm.
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Figure 4: 10 MV open beam profile for field size 20x20 cm? at depths of dpay, 5, 10, 20
and 30 cm.
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Figure 5: 10 MV open beam profile for field size 30x30 cm? at depths of dpay, 5, 10, 20
and 30 cm.
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3.3 Beam quality:

The nominal energy of radiation beam is equivalent to the energy of
the incident electron beams on the target [15]. According to IEC 976 and
IEC 977 [16, 17] the penetrative quality of x-ray beam can be determined
from percentage dose at 10 cm depth for field size of 10x10 cm? at SSD =
100 cm. From Table 1 the measured value of PDD at 10 cm depth for field
size 10x10 cm? is 73.5%. The tolerance value of beam quality as
recommended by IEC 976, IEC 977 and the manufacture’s specifications is
(73£2)%. Therefore, the penetrative quality of Elekta Synergy platform
Linac is within the IEC and the manufacturer specifications.

3.4 Field size factors:

Field size factors (FSF) is the ratio of two doses measured at the
same depth in the phantom at the same SSD, for tow collimator settings
[18]. The FSFs conventionally are measured at the depth of dnax, and due to
the depth of maximum dose varies with field size, the FSFs were measured
at 10 cm depth and corrected to the depth of maximum dose using PDD.
The measured values of field size factors are illustrated in figure 6.

1 08 4 _Field size factors of 10 MV photon beam

1.06 - o

1.04 - /
1.02 4 /

1.00 4 .

Field size fators

0.98
0.96 -

0.94

T T T T y T ¥ T
5 10 15 20 25 30

Side of Square Field ( cm )

Figure 6: Field size factors of 10 MV photon beam of Elekta Synergy platform Linac.
Figure 6 shows that the field size factors follow the trend of the field

size factors behavior very well.
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Conclusions:

Commissioning data of photon beam of energy 10 MV produced by
Elekta Synergy platform installed in Radiotherapy department at Tripoli
Medical Center, Libya were carried out. The PDD shows good agreement
with PDD published data of BJR for depths less than 20 cm. The maximum
percentage difference for depths less than 20 cm is 3.03% at depth 15 cm
and field size 30x30 cm?, while for depths greater than 20 is 7.14% at depth
30 cm and field size 40x40 cm?. The beam profiles parameters meet the IEC
and manufacturer specifications. The penetrative quality is in good
agreement with IEC specifications. Measured field size factors show that the
FSFs increase as field size increase which agree with the behavior of FSFs.
The obtained data is useful for intercomparison between different
radiotherapy centers as well as to use in Treatment Planning System (TPS)
which used to generate dose distributions within the patient’s body.
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