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Message
I am delighted to welcome all the delegates and participants from home and abroad to the International Conference
on Physics in Medicine 2020 organized by Bangladesh Medical Physics Association (BMPA) in collaboration with
Bangladesh Atomic Energy Commission and Department of Biomedical Physics and Technology, University of
Dhaka.
In the recent decades, the world has witnessed ever-increasing important applications of Physics in Medicine. There
has been phenomenal development of technologies in the diagnosis and treatment of various diseases and disorders,
including radiotherapy for cancer. In these technologies, astonishing marvels of computer science, physics and
engineering combined have been utilized.
BMPA is striving to promote education, research and training in Medical Physics and constantly fostering
interactions among professionals, scientists, academia and entrepreneurs. As a part of these activities, this
conference has been arranged so that the medical physicists can share their experience, research and expertise
among themselves and with experts from abroad. This will stimulate education, research and professionalism of the
present and future medical physicists of our country. There is a dearth of radiation therapy facilities and great want
of medical physicists in Bangladesh. We are trying to encourage the new generation to get interested in Medical
Physics.
In our endeavor, BMPT, DU is actively participating and has broadened the scope of our association. BAEC is
rendering immense help and support in various ways. Besides radiotherapy, nuclear medicine, radiology and health
physics, the two other fields that will get focus in the conference are Biomedical Engineering and Emerging
Techniques in Medicine.
I wish all the experts and participants from home and abroad fruitful and stimulating sessions in the two-day-long
conference in Dhaka. I hope this international conference on Physics in Medicine will broaden the scopes and
programs of Bangladesh Medical Physics Association in the days to come.

M Aminul Islam
Conference Chairperson,
ICPM-2020
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I am delighted to note that Bangladesh Medical Physics Association
(BMPA) is organizing an International Conference on Physics of
Medicine on 6-7 Feb 2020.
I believe the conference will involve medical and paramedical students,
medical practitioners and medical specialists to being them up-to-date with
advances in application of physics in medicine that will create better
awareness of the role medical physicists can play in Bangladesh and in
neighboring countries.
I wish the deliberation great success.
Yours sincerely,

Treasurer
Dr. Ibrahim Duhaini
Chief Medical Physicist & RSO
Rak Hariri University Hospital
MP Instructor at the Lebanese University
Beirut - Lebanon
treas.iomp@gmail.com

Madan M. Rehani
President, IOMP
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UPMC Hillman Cancer Center and
University of Pittsburgh School of Medicine
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It is indeed a great privilege and honor for me to write this message sharing my excitement about the International
Conference on Physics in Medicine to be held in Dhaka on February 6-7, 2020. The focus of this conference is on
providing a platform whereby scientists, researchers, and professionals from different parts of the world can
exchange innovative ideas, and unique experiences related to the application of Physics in Medicine. The scope of
the conference is large. It covers areas such as radiotherapy, nuclear medicine, radiology and imaging, health
physics, education and training in medical physics and many other areas. I am sure this unique cross-disciplinary
conference will create an opportunity for stimulating discussions for the participants with emphasis on scientific
rigor, educational and training opportunities and professional development. Of special interest to me are
opportunities related to education and training of medical physicists involved in the clinical practice of medicine.
As President of the American Association of Physicists in Medicine (AAPM), I have undertaken an initiative
whereby the AAPM can partner with the appropriate stakeholders from various low and middle income countries
to help improve the practice of medical physics in these countries from the perspective of training, education,
scientific development, and professional growth. The outcome of this conference in these areas are thus of interest
to me because of the potential for AAPM collaboration on a long term basis. I, therefore, look forward to finding
out the outcome of this conference.
I am sure this will be an exciting conference. I wish you all great success.
Sincerely,

M. Saiful Huq, PhD

Dear Medical Physicist Colleagues and Delegates

Greetings!
I am delighted to note that the International Conference on Physics in Medicine (ICPM-2020) is being
organized by Bangladesh Medical Physics Association (BMPA), Bangladesh Atomic Energy Commission
and Dhaka University (DU) jointly at Nabab Nawab Ali Senate Bhaban, Dhaka during 6th and 7th February
2020.
We all are aware that physics has got multifarious applications in various fields of life. The use of ionizing
radiation in medicine has been playing a remarkable role in enhancing quality of life and saving lives by
timely diagnosis of various diseases and treatment of cancer. The roles of physics professionals working in
medicine have become more challenging with the implementation of recent technological advances in
imaging and treatment modalities. New technology brings opportunities and demands new set of skills to
meet these pristine challenges. This conference offers a forum for sharing your invaluable experiences for
improving the practice of Medical Physics and an opportunity to meet a number of great people practicing
various aspects of medical physics.
I give my greetings and good wishes to all the distinguished delegates participating in the conference and
wish ICPM-2020 all the success in achieving its objectives. Let me also urge the participants of this
conference not only be confined with the challenges at their own field of specialization but take it as a moral
responsibility to be proactive and enthusiastic in learning about the contemporary cutting edge tools in all
aspects of physics in medicine.

Prof. Arun Chougule
President AFOMP

Message from Conference Secretary

Dr. Md. Shakilur Rahman
Chief Scientific Officer and Director, NSSSD
Bangladesh Atomic Energy Commission
E-12/A Agargaon, Shere-e-Banglanagar
Dhaka 1207, Bangladesh

It is a great privilege for me to welcome you all in the International Conference on Physics in Medicine
(ICPM-2020), February 6-7, 2020, Dhaka, Bangladesh. The aim and objective of the conference is to cover
all aspects of application of Physics in all branches of healthcare such as diagnosis, therapy and
rehabilitation.
Science, technology and innovation are crucial for addressing the present challenges in healthcare as well
as other development parameters. Medical Physics has been identified as an emerging discipline that
responding to technological and scientific problems in medical fields either by developing and
introducing new imaging and treatment technologies, or by discovering and implementing new and
existing methodologies. The development of diagnostic technology for early detection of disease and
radiation therapy is marked by numerous significant scientific and technological accomplishments driven
by the joint collaboration of physicists and physicians.
The recent development of science and technology in the field of medical physics has enormous
contribution to detection and treatment of cancer which is the most challenging disease of this time.
Radiation therapy, also known as radiotherapy, is one of the main treatments for cancer. Around two-third
of the cancer patient require radiotherapy either alone or in conjunction with other treatment modalities.
There are 22 radiotherapy centers treating around 150 thousands patients which is less than 10 percent of
patients required radiotherapy procedure due to lack of radiotherapy facilities available in Bangladesh.
The present government is committed to serve the people by benefiting from the latest development of
science and technology especially in healthcare and energy. The government has declared to establish
radiotherapy centers in all divisional hospitals immediately and planned to open sub-center in district level
in future. This one of the ways to reach the goal of vision-2021 and 2041, the dream of development under
the leadership of our Prime Minister Sheikh Hasina.
I recall my deep gratitude to the greatest Bengali Father of Nation Bangabandhu Sheikh Mujibur Rahman
for his great leadership to achieve our independence.
Finally, I would like to convey my heartiest thanks to all the delegates, speakers and participants from home
and abroad for their presence and supports, and submitting papers to make this conference successful.

Dr. Md. Shakilur Rahman
Conference Secretary
&
GS, BMPA
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International Conference on Physics in Medicine (ICPM-2020)
6-7 February 2020
Dhaka, Bangladesh
Venue : Nabab Nawab Ali Chowdhury Senate Bhaban, University of Dhaka (6 February 2020)
: Atomic Energy Center, 4, Kazi Nazrul Islam Avenue, Dhaka (7 February 2020)
Registration
Inauguration
Plenary Session
Scientific Session (1A, 2A)
Scientific Session (1B, 2B)
Scientific Session (3A, 4A, 5A)
Scientific Session (3B, 4B, 5B)
Poster Session
AGM (BMPA)
February 6, 2020
Registration
Inauguration Ceremony
Refreshment
Plenary Session
Lunch and Prayer break
Scientific Session 1(A, B)
Tea
Scientific Session 2(A, B)

:
:
:
:
:
:
:
:
:

Lobby of Seminar Room (1st floor), Senate Bhaban, DU
Main Auditorium, 2nd floor, Senate Bhaban, DU
Main Auditorium, 2nd floor, Senate Bhaban, DU
Main Auditorium, 2nd floor, Senate Bhaban, DU
Conference Room, 1st floor, Senate Bhaban, DU
Auditorium, 1st floor, Atomic Energy Center
Class Room, 1st floor, Atomic Energy Center
Ground floor premises, Atomic Energy Center (AEC)
Auditorium, 1st floor, Atomic Energy Center
February 7, 2020
Scientific Session 3(A, B)
Tea
Scientific Session 4(A, B)
Lunch and Prayer break
Scientific Session 5(A, B)
Poster Session
Tea
AGM (BMPA)

: 08:30 – 09: 25
: 09:30 – 11: 30
: 11:30 – 12: 00
: 12:00 – 01: 00
: 01:00 – 02: 00
: 02:00 – 03: 20
: 03:20 – 03: 30
: 03:30 – 05: 00

: 09:00 – 10: 30
: 10:30 – 11: 00
: 11:00 – 12: 30
: 12:30 – 02: 00
: 02:00 – 03: 30
: 02:00 – 04: 30
: 03:30 – 04: 00
: 04:30 – 05: 00

Inaugural Ceremony
10-00: Welcome Address
Professor Kamila Afroj Quadir, Conference Co-Chair & Vice-President, BMPA
10-05: Address by Special Guests
 Professor Dr. Qazi Mushtaq Hussain, Director, National Institute of Cancer Research and Hospital, Bangladesh
 Professor Dr. Md Sanowar Hossain, Chairman, Bangladesh Atomic Energy Commission
10-25: Lifetime Achievement Award for Pioneering Research in the Field of Physics and Engineering in Medicine
in Bangladesh to Prof. K Siddique-e Rabbani.
10-35: Invited Talk
 Professor Dr. Salahuddin Ahmad, Department of Radiation Oncology & Director
Medical Physics and Dosimetry, The University of Oklahoma, USA
 Professor K. Siddique-e Rabbani, Honorary Professor, Dept of Biomedical Physics & Technology
University of Dhaka, Bangladesh.
11-25: Address by Conference Chairperson
Professor Dr. M Aminul Islam, President, BMPA.
11-35: Address by Chief Guest
Architect Yeafesh Osman, Honorable Minister, Ministry of Science and Technology
Government of the People‟s Republic of Bangladesh.
11-50: Address by President
Professor Dr. Md. Akhtaruzzaman, Vice-Chancellor, University of Dhaka, Bangladesh
12-00: Vote of Thanks
Dr. Md. Shakilur Rahman, Conference Secretary and GS, BMPA.
Refreshment
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Lifetime Achievement Award
Professor Khondkar Siddique-e Rabbani
For pioneering research in Biomedical Physics & Engineering in Bangladesh
In an environment where the prime motivation of scientific research is publication
in high impact journals, Professor Khondkar Siddique-e Rabbani took up research
with the sole aim of enhancing the quality of life of the common people in
countries like Bangladesh, people who are perennially deprived of the benefits of
modern technology. This aim and certain coincidences led him to the field of Biomedical Physics and
Engineering early in his career in 1978, soon after his return from UK obtaining a PhD in Microelectronics.
Starting with whatever meagre resources available, he has been able to carve out a legacy of success, not only
in innovating and devising appropriate medical devices and methods, but in taking the fruits of these
innovations to the doorsteps of the people through whatever means suited best – providing clinical service,
organising manufacture and distribution of the developed devices, and dissemination of technology as
appropriate. Although he did not have the intention to perform research in basic science initially, the above
efforts automatically led to a few important basic science innovations; all acclaimed globally. His ability to
attract and lead young scientists and engineers and in creating entrepreneurship with virtually zero capital
were instrumental to these success stories. He realised quite early that separate expertise and infrastructure to
disseminate and to implement outcomes of scientific research does not exist in Bangladesh, and for this
reason many innovations of other scientists never came out of the four walls of the research laboratories. This
realisation helped him to seek out the above paths.
His innovations span from a very low cost solar water pasteurisation device to provide safe drinking water
in rural areas to computerised Electro Myograph/Evoked Potential equipment, one of the most sophisticated
electro-medical equipment, for measurement of nerve and muscular conditions. In between these extremes
came many innovations over the span of about four decades, some of which have already crossed the borders
of Bangladesh. Some of the completed devices that were manufactured and marketed by teams led by himself
include an electrical Iontophoresis equipment for treatment of excessive sweating of palms and soles, muscle
& nerve stimulator for physiotherapy, dynamic pedograph to give foot pressure distribution of diabetic
patients, pulsed electromagnetic field device for pain relief, telemedicine system (including hardware and
software), computerised ECG, electrical impedance based lungs ventilation monitor and electronic
stethoscope, the latter three for integration into the telemedicine system.
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Among the basic science innovations, „Distribution of F-latency (DFL)‟, a new nerve conduction
parameter and „Focused Impedance Method (FIM)‟, a new method in electrical bio-impedance have been
acclaimed globally. PhD and Masters level research using these innovations in universities and centres in
Norway, UK, Korea and Singapore signify their importance. DFL has allowed Professor Rabbani‟s group to
provide a non-invasive measurement of the distribution of conduction velocity of many nerve fibres in a nerve
trunk, and that under a clinical setting, not possible before. DFL also allowed his team to innovate a new
method to detect neuropathy due to cervical and lumbo-sacral spondylosis, causes for the widely prevalent
neck and back pain, giving findings that agreed well to those of MRI. His own team continues devising new
ways and means to probe the inside of the body for diagnosis and detection of various diseases or disorders
using FIM. All the above devices for research and healthcare are designed and made by Professor Rabbani‟s
team locally, making these very low cost and sustainable in countries like Bangladesh.
Born in 1950, Professor Rabbani did his undergraduate and Masters in Physics and PhD in electronics. He
joined Physics department of the University of Dhaka in 1978 and was given the responsibility of building up
a new department of Biomedical Physics & Technology in 2008 as its first Chairperson. Retiring in 2015, he
continues as an Honorary Professor leading several research projects including „Dhaka University
Telemedicine Programme (DUTP)‟ which has already served about 30,000 rural patients in Bangladesh since
2013. DUTP received several national and international laurels. Professor Rabbani personally received
several awards of the Bangladesh Academy of Sciences, University Grants Commission and of the University
of Dhaka. He published more than a hundred peer reviewed papers in journals and conference proceedings,
several book chapters and full books, and gave well over a hundred invited talks nationally and
internationally. During a critical phase of BMPA, he gave a successful leadership as its President from 2010
to 2016.
Professor Khondkar Siddique-e Rabbani will be remembered as an icon of a successful science
researcher, leader, organiser and technology-entrepreneur. Bangladesh Medical Physics Association (BMPA)
feels honoured to be able to bestow upon him this Lifetime achievement award on the auspices of ICPM2020.
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Details of venues:
Venue-1: Auditorium, Nabab Nawab Ali Chowdhury Senate Bhaban, University of Dhaka
Venue-2: Conference Room, Nabab Nawab Ali Chowdhury Senate Bhaban, University of Dhaka
Venue-3: Auditorium, 1st Floor, Atomic Energy Center (AEC), 4/Kazi Nazrul Islam Avenue, Dhaka
Venue-4: Class Room, 1st Floor, Atomic Energy Center (AEC), 4/Kazi Nazrul Islam Avenue, Dhaka
Venue-5: Ground floor premises, Atomic Energy Center (AEC), 4/Kazi Nazrul Islam Avenue, Dhaka
Abbreviations: IP – Invited Paper, KP- Keynote Paper, CP- Contributory Paper, PP- Poster Paper

Plenary Session
Date: 06 February 2020, Thursday
Time: 12:00 – 1:00 pm
Venue-1: Auditorium, Senate Building, University of Dhaka
Session Chair: Professor Dr. Salahuddin Ahmad

Co-Chair: Professor Dr. Kamila Afroj Quadir

Invited Talk
Speaker: Dr. Pradip Deb
Title: Public Understanding of Medical Radiations: Education is the Key (25 minutes + 5 minutes
Q&A)

Invited Talk
Speaker: Professor Dr. Guinyun Kim
Title: Production of Medical and Industrial Radioisotopes from Accelerator based Facilities in Korea
(25 minutes + 5 minutes Q&A)
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ICPM-2020
Session-1A
Date: 06 February 2020, Thursday
Time: 2:00 – 3:20 pm
Track: Radiotherapy and Dosimetry
Venue-1: Auditorium, Senate Building, University of Dhaka
Session Chair: Professor Dr. Qazi Mushtaq Hussain

Co-Chair: Dr. Md. Shakilur Rahman

Keynote Speaker: Professor Dr. Salahuddin Ahmad
Title: Medical Physics: Education, Research and Clinical Profession (15 minutes + 5 minutes Q&A)
Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID
CP-1

CP-2

CP-3

CP-4

CP-5

CP-6

Title

Authors

Stereotactic Radiosurgery for Multiple Brain
Metastases –A Treatment Planning Study
Calibration and Effective Point of
Measurement (EPOM) of some Ionization
Chambers for High Energy Photon Beam
Dosimetry used in Radiotherapy for the
Treatment of Cancer Patient
The use of Electronic Compensator in
External Beam Radiation Therapy
Monte Carlo Simulation and Experimental
Determination of Beam Quality Index R50 for
High Energy Electron Beam Dosimetry
Using Plane-Parallel Ion Chamber
Design and Fabrication of a Heterogeneous
Phantom for the Quality Assurance (QA) of a
Radiotherapy Treatment Planning System
(RTPS)
Development of hypofractionated treatment
protocols for the palliation of the metastatic
patients
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Emily Nancy Yu Xuan Caluraud, John Ryan,
Prabhakar Ramachandran, Pradip Deb
Nadia Akter Mokta, Md. Shakilur Rahman,
Tanjim Siddiqua, Santunu Purohit, Md. Kawchar
Ahmed Patwary, A.K.M. Moinul Haque Meaze
Yan Ru Chia, John Ryan, Prabhakar
Ramachandran, Pradip Deb
M. Y. Ali, F. N. Islam, M. S. Rahman, T.
Siddiqua

M. A. Rahman, H. M. Jamil, M.M. Rahman, A.
H. A. N. Khan, R. Khatun, M. A. Islam

M. F. Rabby, M. J. Alam, M. M. Haque
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ICPM-2020
Session-1B
Date: 06 February 2020, Thursday
Time: 2:00 – 3:20 pm
Track: Biomedical Devices and Engineering
Venue-2: Conference Room, Senate Building, University of Dhaka
Session Chair: Dr. Khondaker Abdullah Al Mamun

Co-Chair: A S M Shamsul Arefin

Keynote Speaker: Professor Dr. Md. Adnan Kiber
Title: Medical Devices in Biomedical Engineering and Healthcare: Recent advances and Trends
(15 minutes + 5 minutes Q&A)
Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID
CP-7

CP-8

CP-9

CP-10

CP-11
CP-12

Title

Authors

Driver drowsiness detection by heart rate
variability (HRV) analysis using machinelearning algorithm
Development of a noninvasive probe for
bioimpedance spectroscopic measurements:
A novel approach for oral cancer diagnosis
Effectiveness of a low cost portable USG
scanner in performing pregnancy profile
scans
Effect of stretching on myelinated nervesobserved through changes in conduction
velocity and other variables associated with
compound muscle action potential
Bangla Sign Language Interpretation Using
Convolutional Neural Network
A novel electrode configuration for
characterization of cervical tissue using
impedance spectroscopy
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A.N.M. Tawsifur Rahman, Muhammad E. H.
Chowdhury, Zaid Bin Mahbub, Muhammad
Abdul Kadir
Shekh Emran, Reijo Lappalainen, Arja M.
Kullaa, Sami Myllymaa
Afroza Naznin, Muhammad Abdul Kadir,
Fatima Begum, K Siddique-e-Rabbani
Sabrina Sharmin, Zaid Bin Mahbub,
Mohammad Abu Sayem Karal, Muhammad
Abdul Kadir, Khondkar Siddique-e Rabbani
Kanchon Kanti Podder, Muhammad Abdul
Kadir
Umme Marium Mim, Muhammad Abdul Kadir,
K Siddique-e Rabbani
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ICPM-2020
Session- 2A
Date: 06 February 2020, Thrusday
Time: 3:30 – 5:00 pm
Track: Radiology, Imaging and Radiobiology
Venue-1: Auditorium, Senate Building, University of Dhaka
Session Chair: Dr. Pradip Deb

Co-Chair: Dr. Rowson Ara Begum

Keynote Speaker: Dr. Mohammad Kamruzzaman
Title: Application of Translational Radiobiology and establishment of laboratory should be
considered as priority basis for coping with upcoming technology in radiation therapy
(15 minutes + 5 minutes Q&A)
Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID
CP-13
CP-14
CP-15

CP-16

CP-17

CP-18

CP-19

Title

Authors

Sadeka Sultana Rubai1, Md Shakilur Rahman,
Measurement of Entrance Surface Dose and
Santunu Purohit, Md Kawchar Ahmed Patwary,
Effective Dose in Diagnostic Radiography
AKM Moinul Haque Meaze
Quality control of CT image using System R. Ahmed, H. M. Jamil, M. M. Ahasan, M. A.
Performance Phantom in Bangladesh
Rahman, M. M. Rahman, F. N. Islam
Radiotherapy Gap Correction Methods for
Md Khairul Islam, Chowdhury Md. Ibrahim
Missed Treatment Days: A Radiobiological
Naser, Md Mahmudul Hasan Manna
Study
Calculation of Standardized Uptake Value Muntakim Mahmud Khan, Tanima Sharif, Nahid
(SUV) from PET-CT image by using in- Farzana Mim
house developed MATLAB software
Abdus Sattar Mollah, M Mahfuza Khatun
Measurement of Correct CT Value:
Experimental Comparison of Ultra-High
Chawdhury M, Tsujioka K, Azhari H A, Yamada
Resolution CT and High Resolution CT by a K, Nakano Y, Zakaria G A
Handmade Phantom
Clinical and Image Parameters Associated
with the Total Absorbed Dose Assessed by
Zeenat Jabin, Seong Young Kwon, Su
Iodine Scan Based Dosimetry in
Woong Yoo, Hee Seung Bom
Differentiated Thyroid Cancer Patients
Analysis of quality control of Gamma
Fahum Nufikha Jahan, Tasnim Ahmed, Abu
Camera SPECT System by using bar
Sayed Muhammad Faisal, Abdus Sattar Mollah,
phantom
M Mahfuza Khatun
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ICPM-2020
Session-2B
Date: 06 February 2020, Thursday
Time: 3:30 – 5:00 pm
Track: Emerging Techniques in Medicine
Venue-2: Conference Room, Senate Building, University of Dhaka
Session Chair: Professor Dr. A A Mamun

Co-Chair: Dr. Mohammad Abu Sayem Karal

Keynote Speaker: Dr. A K M Abdul Hakim
Title: Nanotechnology for Biomedical Application (15 minutes + 5 minutes Q&A)
Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID
CP-20

CP-21

CP-22
CP-23
CP-24

CP-25
CP-26

Title

Authors

Study on the Rate Constant of Irreversible
Electroporation
(IRE)-Induced
Pore
Formation in the Lipid Membranes of Giant
Unilamellar Vesicles
The Influence of the Membrane Bending
Modulus on the Average Size of SelfAssembled Giant Unilamellar Vesicles
Estimation of Bending and Elastic Modulus
of Cholesterol Containing Membranes using
Size Distribution of Self-Assemble Vesicles
Development of a Low-cost Android
Controlled Syringe Infusion Pump
Estimation of Patient Effective Dose from
Whole Body 18F-FDG PET/CT Examination
in Malignant Cell Screening
Suitable Sensor Location and Finger
Combinations for Classification of Finger
Movements from Acoustic Myogram
Design and Fabrication of Human Bone by
using 3D Printer
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Md. Kabir Ahamed, Marzuk Ahmed,
Mohammad Abu Sayem Karal
Marzuk Ahmed, Md. Kabir Ahamed,
Mohammad Abu Sayem Karal
Nadia Akter Mokta, Marzuk Ahmed, Md. Kabir
Ahamed, Shareef Ahammed, Malay Kumar
Sarkar, Mohammad Abu Sayem Karal
Md Al-Amin, Mohammad Moniruzzaman, K
Siddique-e Rabbani
Mumu M, Paul K C, Reza M S, Zakaria G A
Amirul Karim Tanim, K M Talha Nahiyan, Md
Atiqur Rahman Ahad
Soma JF, Amin RA, Azhari HA, Zakaria GA
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ICPM-2020
Session- 3A
Date: 07 February 2020, Friday
Time: 9:00 – 10:30 am
Track: Nuclear Medicine
Venue-3: Auditorium, 1st Floor, Atomic Energy Center (AEC), Dhaka
Session Chair: Professor Dr. Kamila Afroj Quadir

Co-Chair: Md. Nahid Hossain

Keynote Speaker: Professor Dr. Shamim Momtaz Ferdousi Begum
Title: Importance of PET-CT in Cancer Management - A Further Step in Patient Care at NINMAS
(15 minutes + 5 minutes Q&A)
Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID
CP-27

CP-28

CP-29
CP-30

CP-31

CP-32

Title

Authors

S. M. M. Mouna, M. M. Rahman, M. Anwar
Screening and Identification of low grade
Hossain, Momtaz F. Waheed, R. Akhter, M. R.
gamma tolerant contaminating microbes
Ali, M.M. Rahman, F. T. Jahura, M. S. Reza, M.
from 99Mo/99mTc generator eluates
J. Uddin, D. Chowdhury
An iterative projection based motion
Md. Nahid Hossain, Adnan Kiber, Kamila Afroj
correction for Single Photon Emission
Quadir, Roger Fulton
Computed Tomography (SPECT)
Md. Nahid Hossain, Tanvir Ahmed Biman,
Performance Measurements of Nuclear
Ferdoushi Begum, Khokon Kumar Nath, Md.
Medicine Imaging Modalities at NINMAS
Saiful Islam
Studies on novel routes for production of M.S. Uddin, M.A. Shariff, A.K. Chakraborty,
medical radioisotopes 61Cu and 64Cu
G.N. Kim, S. Sudár, S.M. Qaim
Estimation of Internal Doses from 64Cu
Theranostic in accordance with ICRP 2007
M. K. A.Patwary, T. Kin, K. Aoki, K. Yoshinami,
Recommendations: A Monte-Carlo based
M. Yamaguchi, Y. Watanabe
PHITS Study with Voxel Phantom JM and
JF
Imaged based dosimetry in renal
Alvina Tanvin Bidhu, Dr Suranjan Kumar Das,
scintigraphy using MAG3, DMSA, DTPA
Md. Nahid Hossain, Dr. Tanvir Ahmed Biman
and correlation with MIRD equations
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ICPM-2020
Session- 3B
Date: 07 February 2020, Friday
Time: 9:00 – 10:30 am
Track: Biomedical Devices and Engineering
Venue-4: Class Room, 1st Floor, Atomic Energy Center (AEC), Dhaka
Session Chair: Dr. Muhammad Abdul Kadir

Co-Chair: Dr. Humayra Ferdous

Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID

CP-33

CP-34
CP-35

CP-36

CP-37

CP-38

CP-39

CP-40

CP-41

Title

Authors

Prediction and Analysis of Nerve Fiber
Diameter Distribution using Single Fiber
Action Potential Model: An approach to
analyze the nerve conduction using inverse
problem
Estimation of Blood Pressure from PPG:
Towards Cuff-less Measurement
Development of a functional electrical
stimulation device forFoot-drop – a
neuromuscular disorder of lower limb
Evaluation of a locally developed
Iontophoresis device for the treatment of
Primary Focal Hyperhidrosis

Zakaria Shams Siam, Rubyat Tasnuva Hasan,
M.A. Masud, Zaid Bin Mahbub

Sadia Afrin, Muhammad Abdul Kadir
Istaqur Rahman, Hridi Prova Debnath, AKM
Bodiuzzaman, K Siddique-e-Rabbani
Md Al-Amin, Faiza Ahmed, Abdulla Mahbub, A
K M Bodiuzzaman, K Siddique-e Rabbani

Md. Maruful Islam, Mohammad Moniruzzaman,
An Electrical Impedance based system for
Mannu Bardhan Paul, Ariful Basher, Ehsan Alam
monitoring Gastric Emptying in Intensive
Chowdhury, Md. Iqbal Hossain Chowdhury,
Care Units
AKM Akhtaruzzaman, K Siddique-e Rabbani
Effect of Speed of Movement on an Optical
Sensor Based Dynamic Foot Pressure Anila Pasha, K Siddique-e Rabbani
Measurement System
Improved
Electrical
Impedance
Md. SharifulAlam, S.M. Mostafa Al Mamun, Md.
Measurement (EIM) Method for Lung
Adnan Kiber
Disease Detection
Deployment experience of an indigenously
developed telemedicine system through Md. Abu Yousuf, Shahed Md. Abu Sufian,
Dhaka University Telemedicine Programme ZihadTarafdar, K Siddique-e Rabbani
(DUTP)
Effectiveness of Pulsed Electromagnetic Md Al-Amin, Faiza Ahmed, Md. Wadud Rahman,
Field(PEMF) Therapy for the Treatment of Dr. Ehsan Alam Chowdhury, K Siddique-e
different kinds of Pain
Rabbani
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ICPM-2020
Session- 4A
Date: 07 February 2020, Friday
Time: 11:00 am – 12:30 pm
Track: Radiotherapy and Dosimetry
Venue-3: Auditorium, 1st Floor, Atomic Energy Center (AEC), Dhaka
Session Chair: Dr. Fatema Nasreen Co-Chair: Dr. Tanvir Ahmed Biman
Keynote Speaker: Dr. Murugan Appasamy
Title: An Overview of Frameless Stereotactic Radiosurgery (15 minutes + 5 minutes Q&A)
Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID
CP-42

CP-43

CP-44

CP-45

CP-46

CP-47

CP-69

Title

Authors

Dosimetric study of EPID and 2D array
matrix detector in the quality assurance and
M. S. Siraj, M. A. Rahman, M. M. Haque
verification of IMRT neck cancer treatment
plan
Shudeb Kumar Roy, Rajada Khatun, Pretam
Kumar Das, Md. Ashikur Rahman, M Monjur
Radiotherapy Beam Standardization in a Ahasan, Shirin Akter, Md Fakhar Uddin, Hossen
Treatment Planning System
Mohammad Jamil, Ashrafun Nahar Monika,
Rahima Akter Sharmin, Md Mahfuzur Rahman,
Tusher Kumer
Verification of Treatment Time in
Mahamud S, Rahman M, H.A.Azhari, G.A.
Interstitial Brachytherapy using Paris
Zakaria, Ahmed S
System
Positron-Emitting Nuclei Yield in Proton
Therapy: a Simulation Study with PHITS M.Rafiqul Islam, Hiroshi Watabe
Monte Carlo Code
Consistency of Output Dose/MU and Beam
M.A. Hasnat, Nazneen Sultana, M.F. Uddin,
Quality for Photon Beam of Energy 6 MV
Mannu Bardhan Paul, Juwel Hosen, Rayhan
and 15 MV of ClinaciX Used for
Alam, JakirHosen, SamiulAlim, K.M.Mahabub
Radiotherapy at Institute of Nuclear
Morshed, Motiur Rahman, M.M. Ahasan
Medical Physics, AERE, Savar
Absolute Dosimetry Study of Newly
N Sultana, M A Hasnat, M F Uddin, S Alim, M M
Installed Clinac Ix Machine using Water
Ahasan
phantom and Easy Slab Phantom
Radiation Emergencies and Preparedness in Rana K. M. Masud, Murugan Apassamy,
a RadiationOncology: Achieving Safe Care Narendra Kumar, Bishwajit Bhattacharjee,
in Practice
Taohida Yasmin, R Arun Kumar, Taslima Afrin

11

International Conference on Physics in Medicine

6-7 February 2020

ICPM-2020
Session- 4B
Date: 07 February 2020, Friday
Time: 11:00 am – 12:30 pm
Track: Radiation Protection and Health
Venue-4: Class Room, 1st Floor, Atomic Energy Center (AEC), Dhaka
Session Chair: Dr. Meherun Nahar

Co-Chair: Dr. Rajada Khatun

Keynote Speaker: Dr. Debasish Paul
Title: Radiation Protection for Occupational Workers and Public (15 minutes + 5 minutes Q&A)
Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID

Title

Authors

CP-48

Assessment of environmental radiation
hazard on public health around BSMMU Faria Hassan, M. S. Rahman, Shafi M Tareq, S.
campus by In-Situ method using Gamma- Yeasmin
Scout detector

CP-49

A Study on Impact of Natural Background
Radiation and Physical Environment on J. Sultana, A. Chowdhury
Health of the Slum People in Khulna City

CP-50

Validation of Shield Design Parameters of a
Semi-Industrial
Cobalt-60
Gamma- M. J. H. Khan, S Ahmed, M B Shohag, M J
Irradiation Facility at Gamma Source Hasan, A Nahar, M F Mortuza M A Motalab, S
Division of Institute of Food and Radiation M Shauddin, M H Altaf and M I Hosan
Biology

CP-51

Comparative study of radiation shielding
Md. Shivly Mahmood, Antu Biswas
properties of W-glasses

CP-52

Five Year Effective Dose of Worker in M. S. Rahman, M.M.M. Siraz, S. Pervin, S.
Radiotherapy Practice of Bangladesh
Yeasmin

CP-53

Annual Effective Dose to the People due to
K. M. Mahabub Morshed, M.A. Hasnat, Dr.
the Presence of Radionuclides in Wood and
A.K.M. Rezaur Rahman, Dr. Md. Idris Ali
Wood Products
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ICPM-2020
Session- 5A
Date: 07 February 2020, Friday
Time: 02:00 – 3:30 pm
Track: Radiotherapy and Dosimetry
Venue-3: Auditorium, 1st Floor, Atomic Energy Center (AEC), Dhaka
Session Chair: Dr. Karthick Raj Mani

Co-Chair: Mr. Md. Motiur Rahman

Keynote Speaker: Dr. M. Jahangir Alam
Title: Radiotherapy and Dosimetry practices in Bangladesh: past and present
minutes Q&A)

(15 minutes + 5

Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID

Title

Authors

CP-54

Comparison between CT Images and CTMRI Fusion Images of Planning Target
Akhter R, Kausar A, Islam A M, Zakaria G A
Volume Delineation in Radiotherapy
Treatment Planning for Brain cases

CP-55

Acceptance Testing and Commissioning of
Parvin S, Kausar A, Zaman S, Zakaria G A
Co-60 Teletherapy Machine

CP-56

Implementation of the IAEA-AAPM Code
of Practice (TRS-483) for the dosimetry of
M. M. H. Manna, M. A. Islam, G. A. Zakaria
small static fields used in external beam
radiotherapy

CP-57

Analysis of percentage depth dose for 6 and Md. Ahad Mia, Md. Shakilur Rahman, Santunu
15 MV photon energies of medical linear Purohit, SM Enamul Kabir, AKM Moinul Haque
accelerator with CC13 ionization chamber
Meaze

CP-58

The influence of photon beam quality index
variations
on
tissue
inhomogeneity Md Akhtaruzzaman, Pawel Kukolowicz
correction factors

CP-59

Physical modeling of flattening filter free
medical linear accelerator beam
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Md. Imran Hossain, Md. Saif Ishtiaque, Md.
Khorshed Alam, Md. Shakilur Rahman, Kartick
Raj Mani
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ICPM-2020
Session- 5B
Date: 07 February 2020, Friday
Time: 02:00 – 3:30 pm
Track: Multidisciplinary
Venue-4: Class Room, 1st Floor, Atomic Energy Center (AEC), Dhaka
Session Chair: Dr. Mohammad Abu Sayem Karal

Co-Chair: Dr. Zaid Bin Mahbub

Contributory papers: 8 minutes for each paper + 2 minutes Q&A
Paper
ID
CP-60

CP-61

CP-62

CP-63
CP-64

CP-65

CP-66

CP-67

CP-68

Title

Authors

Determination of Cancer Risks Associated
with External Radiation from Medical
Diagnostic Computed Tomography (CT)
Procedure
Evaluation of radioactivity of cultured
fishes collected from fish market of Dhaka
City
Determination of gross alpha activity
concentration in different types of water
samples in Bangladesh using zinc sulfide
scintillation detector
Use of Amorphous Silicon Electronic Portal
Imaging Device as A Quality Assurance
Tool for Linear Accelerator
Dose Comparison between TG-43 and TG186 behind the small air cavities
Modeling and Dosimetry of Elekta Synergy
6 MV Accelerator with BEAMnrc and
DOSXYZnrc Monte Carlo Simulation Code
and Validation with Measurements
Electric Field Therapy For Glioblastoma
Multiforme Brain Cancer

I. Jahan, T. Siddiqua, A. A. Mamun, M. S.
Rahman, M. M. Ahasan, H. M. Jamil, M. Z. H.
Majumder
Fahmida Jannati Priya, Khandoker Asaduzzaman,
Mahfuza Begum, M. Moinul Islam,
Kamruzzaman Monshi, Enamul Haque
S. Pervin, M.M.M. Siraz, S. Yeasmin
S. Alim, M. F. Uddin, A. Hasnat, N. Sultana, R. A
Sharmin, J. Hosen, K. Islam, K. R. Mani, M.M
Ahasan
Khondakar M. J, Walter R, Azhari H. A, Zakaria
G. A
Md. Anwaul Islam, Md. Abdul Mannan
Chowdhury, Golam Abu Zakaria

Md. Wadud Rahman, Mohammed Nasir Uddin,
Md. Nahid Hasan Shuvo, K Siddique-e Rabbani
M Rayhan Uddin, Sikiru A Adebileje,, Steven D
MARS Spectral Photon-counting CT: A Alexander, Maya R Amma, Marzieh Anjomrouz,
New Biomedical Imaging Technique
Fatemeh Asghariomabad, Ali Atharifard, James
Atlas et al.
Radiotheranostic Tb quadraplet from Gd:
production possibilities from a single A. K. M. Rezaur Rahman, Abdul Awal
element
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Poster Session
Date: 07 February 2020, Friday
Time: 02:00 – 4:30 pm (Judgement time: 3:30 – 4:30pm)
Track: Multidisciplinary
Venue-5: Ground floor premises, Atomic Energy Center (AEC), Dhaka
Paper
ID

Title

Authors

PP-1

Calpain-mediated cleavage of MMPs

Parsha Sanjana Karim, Soni Shaikh

PP-2

Efficacy of Diode chamber in dose Santunu Purohit, SM Enamul Kabir, Md.
measurement of small field for 6 MV X-ray Shakilur Rahman, Md. Kawchar Ahmed
delivered from Clinical Linear Accelerator
Patwary, AKM Moinul Haque Meaze

PP-3

Measurement
of
Quality
assurance
AKM Moinul Haque Meaze, Santunu Purohit,
parameters and dosimetric study of different
Md. Shakilur Rahman, Abdus Sattar, SM Enamul
protocols for accelerated photon and
Kabir, Md Kawchar Ahmed Patwary
electrons delivered from medical LINAC

PP-4

A Computational Shield Design Analysis of
M J Hasan, M B Shohag, M J H Khan, and S M
Teletheraphy Facility at Sher-E-Bangla
T Islam
Medical College Hospital of Barisal

PP-5

Monte Carlo calculation of tissue phantom
N. M. Rasel, M. S. Rahman, S. Purohit, AKM M.
ratio (TPR20,10) for megavoltage photon
H. Meaze
beam using cylindrical ion chambers

pp-6

Radiation Dose to Technologist Associated
S. I. Chowdhury, M. S. Ahsan, N. Begum, M.
with the Performance of Nuclear Medicine
Hossain, P. Ahmed, M. M. A. Hosen
Imaging

PP-7

Assessment of Five Year Effective Dose of
M. S. Rahman, M.M.M. Siraz, S. Pervin, S.
Radiation Worker in Industrial Radiography
Yeasmin
Practice of Bangladesh
Tusher Kumer, Pretam Kumar Das, Rajada
Khatun, Md. Ashikur Rahman, M Monjur
using Ahasan, Shirin Akter, Md Fakhar Uddin, Hossen
Mohammad Jamil, Ashrafun Nahar Monika,
RahimaAkter Sharmin, Md Mahfuzur Rahman,
Shudeb Kumar Roy

PP-8

Comparison of Absorbed Dose
Different Phantoms

PP-9

Shareef Ahammed, Md. Kabir Ahamed, Marzuk
Deformation and Poration of Lipid Ahmed, Mohammad Abu Sayem Karal, Zaid Bin
Membranes of Giant Unilamellar Vesicles Mahbub
by Anionic Nanoparticles
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Title

Authors

PP-10

Molecular transport through a single
nanopore in the membrane of giant Md. Kamrul Islam, Mohammad Abu Sayem
unilamellar vesicle using COMSOL Karal, Zaid Bin Mahbub
simulation

PP-11

Bone Scan Image Enhancement by Gamma
Correction Using MATLAB

PP-12

Natural radioactivity levels in some
medicinal plants commonly used in
S. Sultana, J. Ferdous, M. M. Haque
Bangladesh, and resultant annual effective
dose

PP-13

Comprehensive Quality Assurance of
Teletherapy

PP-14

Analysis of NTCP Based Radiobiological
Models: A Systematic Review of Rahman M, Kausar A, Azhari HA, Zakaria GA
Literatures

PP-15

13
Focus
on
N
labeled
Ammonia
Radiopharmaceuticals
by
Cyclotron Rayhan Alam , M. Juwel Hosen, M.A. Hasnat,
Technology at Institute of Nuclear Medical M.B. Paul, M.M.Ahasan
Physics

PP-16

Subsequent of Nanomedicine and Nanodrug
delivery system

PP-17

Md. Sanaullah, Md. Shakilur Rahman, Tanjim
Standardization of Calibration Field for
Siddiqua, Md. Iqbal Hosan, Md. Mosharraf
Radiation Protection and Measurement
Hossain Bhuiyan, Shampa Paul

PP-18

Application of Fourier transform infrared
(FTIR) spectrometer and UV Visible
Sanchoy Chandra Biswasarma, Dr. Abdus Salam
Spectrometer for determination of biomass
burning tracer levoglucosan

PP-19

Performance evaluation of the PET/CT
Md Shohag Mia, Md. Nahid Hossain, Dr. M F
System – GE Discovery IQ 5 ring according
Fazlul Kabir
to the NEMA 2012 standard

PP-20

Fabrication and Characterization of a Bio
ceramic bone substitute by using Sponge Joye Kundu
Replica Method

PP-21

Installation of Cyclotron at NINMAS:
Cooling System

Nourin Arobi, Md. Imran Hossain Showrov,
S.M. Amir-Al-Zumahi, Md. Mahbub Alam,
Shams Razzak Rothee, Md. Nabul Sardar,Md.
Sayeedul Alam

60

Co
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Lutfa Abeda Tonu, Pretam Kumar Das

Rakibul Islam, Md. Masud Parvez, Md.
Ehasanul Haque

Hasan Mehdi, Md Shohag Mia, Sanchoy Chandra
Biswasarma, Md. Ariful Islam, Dr. Tanvir Ahmed
Biman, Md. Nahid Hossain, Dr. Md. Anwar-Ul-Azim
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Paper
ID
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Title

Authors

PP-22

Unexpected Lung Metastasis After Left
Papia Akhter, Jasmin Ferdous, Fatima Begum,
Hemithyroidectomy
for
Follicular
Zeenat Jabin
Adenoma: A Case Report

PP-23

Development of a Pulsed Electro Magnetic K Siddique-e Rabbani, MannuBardhan Paul, Md.
Field (PEMF) Device for Relief of Maruful Islam, AKM Bodiuzzaman, Mohammad
Musculo-skeletal Pain
Moniruzzaman, Ehsan Alam Chowdhury

PP-24

Development of a Low Cost Smart PEMF Md Al-Amin, Faiza Ahmed,
based
Portable
Device
for
Pain MohammadMoniruzzaman,K Siddique-e
Management
Rabbani

PP-25

Solar medical sterilizer for rural hospitals

K. A. Khan

PP-26

Assessment of Radiological impact of
indigenous fishes available in fish market of
Dhaka city

Doni Akter, Khandoker Asaduzzaman, Mahfuza
Begum, M. Moinul Islam, Kamruzzaman
Monshi, Enamul Haque

PP-27

Design and development of a Electrical M. A. khaer, M. Z. H. Majumder, M. M.
Impedance (EI) system using Arduino
Rahman, S. Saha, M. A. Kiber

PP-28

Development of a Microcontroller based
AKM Bodiuzzaman, Mohammad
Pulsed Electro Magnetic Field (PEMF)
Moniruzzaman, Md. Maruful Islam, K SiddiqueDevice with multiple schemes for Relief of
e Rabbani
Musculo-skeletal Pain

17

International Conference on Physics in Medicine

6-7 February 2020

Abstracts
IP-1: Recent Advances in Radiation Therapy
Salahuddin Ahmad
University of Oklahoma Health Sciences Center, 800 N.E. 10th Street, OKCC L100
Oklahoma City, OK 73104, USA
e-mail: salahuddin-ahmad@ouhsc.edu

Abstract: Recent advances in technology have improved the effectiveness of radiation therapy, and
decreased the normal tissue complications. Advances in imaging and treatment planning have led to threedimensional conformal radiotherapy, intensity-modulated radiation therapy (IMRT), stereotactic body
radiation therapy, stereotactic radiosurgery, Low dose rate and High Dose Rate brachytherapy etc. Each of
these modalities improved radiation targeting, thereby limiting radiation exposure of healthy tissues. The
IMRT technique, for example, permits sparing of normal tissues with dose escalation to tumors. The dose
distributions considering tumor motion and anatomical changes during the course of therapy make image
guiding an essential component of modern radiation therapy.
Charged particle beams (protons and heavy-ions) offer significant advantages for the treatment of wide
variety of cancers. Their physical depth-dose distribution in tissue is characterized by a small entrance dose
and a distinct maximum (Bragg peak) dose near the end of the range, with a sharp dose fall-off at the distal
edge. Taking full advantage of the range and the small lateral beam spread, modern scanning beam systems
allow delivery of the dose with high precision. At our institution in Oklahoma, we have installed,
commissioned a cost efficient, single room, proton therapy system for patient treatment. Plans for new clinical
centers for proton and heavy-ion therapy have recently received a substantial boost throughout the world
following promising clinical results.

IP-2: ‘Research for people’ with fixed target and starting with available
resources is the key to success
K Siddique-e Rabbani
Honorary Professor, Department of Biomedical Physics & Technology, University of Dhaka, Dhaka
President, Relevant Science & Technology Institute (Innovating items relevant to people’s needs)
President, BiBEAT Ltd (a social enterprise for the manufacture and distribution of technology based products for the
people)
Email: rabbani@du.ac.bd, rabbani@bibeat.com

Abstract: When I started my research career here in 1978 after joining the University of Dhaka, I had taken a few
decisions, i) the research should solve a burning problem of the local population, ii) it should be based on
specialised equipment that I can develop locally using easily available parts and components, not on specialised
expensive foreign equipment (however, general purpose laboratory test equipment should be acceptable), iii) I
would not take up a problem which even the scientists in advanced countries find challenging. Well-wishers had
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several comments, i) I may not be able to publish in internationally reputed journals if I choose such research
problems, ii) my home made equipment will not have the precision and accuracy as of the foreign equipment, so
my results may appear silly to others („will it not be a laughing stock?‟) iii) I would not get desired promotions in
my career. I just silently listened and kept continuing on my target unperturbed.
My first research work involved „solar water heaters‟, inspired by Professor Muhtasham Hussain, which eventually
led to the innovation of a very low cost solar pasteurisation device that common people can make using raw
materials from the local market and can render surface water drinkable and safe. It also proved its acceptability and
success in a field trial carried out by an NGO during 2002 to 2005 when about 300 river gypsy families in Barisal
made these devices themselves and used regularly. This innovation attracted a student from Sweden to come over
to Bangladesh and carry out her Master‟s thesis here, under my supervision. However, this technology is still
waiting a large scale adoption and dissemination.
The other research area that I joined in 1978 was on „bone fracture healing using pulsed electromagnetic field
(PEMF)‟ inspired by late Dr. A Sattar Syed and late Professor M Shamsul Islam. With the far-sight and leadership
of Professor Islam, this eventually led to a link with Sheffield University, UK, with Professor B H Brown as the
counterpart at the other end. This link opened our horizon and capabilities. Seeing that I like to make equipment
using own intellect, with my own hands, the scientists at Sheffield opened themselves up totally and taught me as
much as I could acquire through limited visits of 2 to 6 months. This allowed our capabilities to grow and the first
complete medical device that I made indigenously in 1988 was a computerised Electro-Myogram/Evoked Potential
(EMG/EP) which involved sophisticated electronics, computer interfacing for data acquisition and software for
analysis, display and clinical reporting. This was the first finished computerised equipment made by anyone in
Bangladesh and I started giving routine clinical diagnostic services for nerve conduction velocity (NCV) using this
machine, which was a „first‟ too in Bangladesh. Previously, people had to go abroad for these tests. While using
this device at BIRDEM on diabetic patients, a project supported by late Professor Ibrahim, we discovered an
important weakness of conventional NCV method. This eventually led to the discovery of a new nerve conduction
parameter, „Distribution of F-Latency (DFL)‟ by our group which we used to successfully predict neuropathy due
to cervical and lumbo-sacral spondylosis, cause of widespread neck and back pain which needs to be distinguished
from muscular pain, for the right clinical management. Our results agreed well with that of MRI, the present gold
standard. MRI is accessible to very few people, but we can make our EMG/EP equipment at very low cost
compared to the imported ones, giving wide access to the people of the low and medium income countries (LMIC)
like Bangladesh. Of late we also discovered a new mechanism of nerve conduction which explained an anomalous
observation in which the conduction velocity increased with the stretching or elongation of myelinated nerves. The
above innovations would not have been possible if we used a ready-made foreign EMG/EP equipment from the
beginning as we had to change the hardware and software to accommodate the new ideas.
Professor Brown also pioneered an electrical impedance based diagnostic modality presently known as Electrical
Impedance Tomography (EIT), giving an image of the inside of the body using 16, 32 or more electrodes.
However, this appeared to be too sophisticated for LMICs and we had an innovation of a „Focused Impedance
Method (FIM)‟ which gives localised information at the application points using only 4 to 8 electrodes, making it a
much simpler technology. We have used FIM successfully in lung ventilation and gastric emptying (stomach
emptying) study. We are also working on non-invasive characterisation of breast tumours – whether malignant or
benign. Further work is being carried out for its use in making a spirometer (respiration measurement apparatus),
body hydration status monitor, etc. FIM should have more potential applications and it has already caught
international attention. PhD and MS researchers used this method in Bangladesh, Norway, UK and Korea.
Recently Springer publications published a book chapter on FIM, inviting me to write it.
Recently, we discovered that our old paper on bone fracture healing using PEMF got downloaded hundreds of
times, and all these people were working on pain relief using PEMF. We soon were successful in designing and
testing a PEMF pain relief device successfully. We have already have put it for dissemination through a spin-off
company which we have registered as a non-shareholding company, nobody can take its profits. The product is
getting very good customer feedback. We plan to extend research on various other ailments of the body for which
researchers have claimed beneficial effects of PEMF.
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An important area of our work is Telemedicine, or „medicine at a distance‟. About two thirds of our people live in
villages where qualified doctors do not want to live. Therefore, they get consultation from quacks or pharmacists,
resulting misuse of steroids and antibiotics, most often making the ailment more complicated, requiring
hospitalisation and increasing the burden of cost and effort on the family. Our aims are to provide tele-consultation
of qualified doctors to people in the villages, which is possible through internet based telemedicine. Our ability to
design and fabricate sophisticated electro-medical equipment allowed us to develop an enhanced telemedicine
system giving not only video consultation, but instantaneous transmission of stethoscope sound, ECG data, etc.,
allowing the remote doctor to give a better diagnosis and management. Again, such a system has to be acceptable
to the local people, has to conform to their culture, behaviour and expectations. Therefore, we had to innovate and
develop our own software integrating such hardware diagnostic facilities. More will be added in the future through
continuous R&D. Furthermore, from experience, we found out that giving the responsibility of technology
dissemination to other groups often results in failure. Therefore, we took upon ourselves the responsibility of
dissemination of our developed telemedicine system, which again, needed innovation in several areas. Running a
field trial for two years since 2013, we started providing the service targeting the whole of Bangladesh under the
banner, „Dhaka University Telemedicine Programme (DUTP)‟ since 2015, taking necessary permission from
authorities. Our doctors provide the consultation from any place of their liking provided they have internet link,
and they provide a written prescription which is software aided. At present about 50 rural telemedicine centres and
over 20 doctors are engaged with DUTP and so far we have provided about 30,000 patient consultations. The
patients are required to pay a fee which will eventually make the programme self-sustainable. This is an extremely
important modality for the whole of the LMICs, and we are ahead of many others in developing the technology and
in implementing it in real life. So far we have received one national and three international awards which supports
our claims.
Besides the above, we have developed several other medical devices, some of which are as follows: (i)
Computerised dynamic pedograph, for giving a foot pressure distribution image, which is particularly useful for
prevention of diabetic foot ulcers and eventual amputation. Units made by us are already installed in 4 hospitals in
Bangladesh, 3 in Pakistan and one in Sri Lanka. (ii) Iontophoresis equipment for treatment of excessive sweating
of hands and soles. This is a home remedy device and thousands of people have procured this device from us and
are leading an improved life. (iii) Muscle & Nerve Stimulator for Physiotherapy; many units made by us are in use
by physiotherapists in Bangladesh. Devices made by us can be distributed to users at very low costs, compared to
imported ones, since our R&D manpower costs are low and are covered by grants in many occasions. People
procuring devices from us are happy that they can get full lifetime use, typically for decades, as we can provide
maintenance and repair at very low costs. Such long usable lifetime with imported medical equipment is almost
unthinkable.
Our success led the Dhaka University authorities to open a new department name „Department of Biomedical
Physics & Technology (BMPT) in 2008 and I was given the responsibility to develop this department from scratch.
We focused on PhD research first and later opened Masters. Within a short time this department could make its
mark both nationally and internationally, as one of the leading departments with research outcomes actually
delivering benefits to the people, which is very rare in this part of the world.
I consider one of my greatest successes is to be able to attract a host of talented youths, who worked with me at
different times over the last four decades, and all the above outcomes have their contributions. Some of them
continued with me in research and in subsequent dissemination efforts, with an inner urge to do something useful
for the fellow human beings.
Now looking back to my initial decisions and comments from well-wishers mentioned in the beginning, we have
achieved something which is unthinkable in this part of the world. Not only our developments flourished, attracting
young researchers from home and abroad, these also gave us individual successes which people measure in the
number of publications and promotions in the posts. Even though our home made devices had the limitations of
being less precise, but our command over the science and technology that it helped to create led to improved
devices and innovations made using these devices were accepted even by the advanced countries of the world.
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Reflecting over my past four decades of work, it now seems that people are terming some of the work as
„successes‟ although I did not have anything like that in mind when I started. I just thought that I‟ll have to make
my life, only a single one, worthwhile, and the best way to do it is to utilise my specialised scientific and technical
knowledge and capabilities for the enhancement of the quality of life of our common people who are the victims of
a huge global disparity. If one ponders, X-ray and ECG machines were invented more than a hundred years back.
Still almost 80% of the global population do not have easy and affordable access to the benefits of these machines.
When will they get the benefits of all the astounding developments of the modern times? All the talented people of
the world are engaged to benefit the top 20% only, which is unacceptable and which will not lead to a sustainable
world. Already we are seeing inter regional strifes, manmade deaths and disasters and large scale migrations. Even
the planet earth is facing imminent danger. Unless we create an equitable world taking everyone along, nobody can
have a good life, and we scientists and engineers have the greatest responsibility since we have the knowledge and
skills to utilise natural resources for the benefit of the whole of humanity, all the animals and plants on the earth,
contributing to a „harmonious universe‟.

IP-3: Public Understanding of Medical Radiations: Education is the Key
Pradip Deb
Medical Radiations Discipline, School of Health and Biomedical Sciences, RMIT University, Melbourne,
Australia
Email: Pradip.deb@rmit.edu.au
Abstract: Ionizing radiations are widely used for diagnostic and therapeutic purposes and hence saving
millions of lives every year. It is becoming an increasingly relevant part of modern healthcare, but not without
its own side effects. Currently more than three billion medical exposures to radiation are conducted per year,
which now accounts for a major portion of all background radiation. On average more than 6 mSv of radiation
dose are exposed on us annually of which 3 mSv are from natural sources and 3.2 mSv come from manmade
ionizing radiations. Although the radiation is so useful, the radiation issue is a long time global taboo. Public
do not understand clearly the concept of radiation energy, effective dose and the effects of radiation on life
and environment. The information about radiation transmitted via media (TV, newspaper, internet) is often
biased and sensational which increases the public‟s fear of radiation. To reduce radiophobia, radioactivity and
their effects should be understood by the public.One way to make the public more trusting of radiation issues
is teaching radiation physics starting from the school level science education. Lack of understanding about the
effects of radiation can also cause lack of awareness about the adverse effects of radiations. It is well
established that radiation exposure can give rise to both deterministic and stochastic side effects, both of
which can be seen in the clinical setting. Several recent studies suggested that exposure to low-dose ionizing
radiation from imaging and therapeutic procedures is associated with an increased risk of cancer. Computed
Tomography (CT) is a very useful diagnostic tool, but several studies show that 1.5–2% of cancers may be
attributable to radiation from CT scans. Lifetime attributable risk of breast cancer who underwent chest CT
scan is about 0.7%. From 20% - 50% of diagnostic imaging for a variety of conditions fails to provide
information that improves patient diagnosis and treatment, may therefore be considered redundant or
unnecessary. As such it is important that national and international regulation of radiation exposure exists to
ensure the safety of patients and personnel. An important factor in radiation risk management is adequate
education and training of radiation staff at both the academic institution and workplace settings. In this paper I
will discuss the results of an investigation to see if teaching introductory topics on radiation physics can
improve students‟ understanding of key ideas about radiation. Then I will address the issues of public
understanding about diagnostic and therapeutic usages of ionizing and non-ionizing radiations and the roles
and responsibilities of the physicists in it.
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IP-4: Production of Medical and Industrial Radioisotopes from Accelerator
based Facilities in Korea
Guinyun Kim
Department of Physics, Kyungpook National University, Daegu 41566, Korea
e-mail: gnkim@knu.ac.kr
Abstract: We measured production cross-sections of medical and industrial radioisotopes based on charged
particle- and neutron-induced reactions by using the stacked-foil activation technique at the MC-50 cyclotron
facility in the Korean Institute of Radiological and Medical Science (KIRAMS). The quasi-mono energetic
neutrons based on the 9Be(p,xn) reaction with 45, 35, 25 MeV proton from the MC-50 Cyclotron facility in
KIRAMS were used for this study.
We also measured production cross-sections of medical and industrial radioisotopes based on high-energy
bremsstrahlung generated using the 100-MeV electron linac of the Pohang Accelerator Laboratory (PAL),
South Korea.

KP-1: Medical Physics: Education, Research and Clinical Profession
Salahuddin Ahmad
University of Oklahoma Health Sciences Center
800 N.E. 10th Street, OKCC L100, Oklahoma City, OK 73104, USA
e-mail: salahuddin-ahmad@ouhsc.edu
Abstract: A medical physicist is a professional who specializes in the application of the concepts and
methods of physics to the diagnosis and treatment of human disease. The discipline consists of the field of
therapeutic radiologic physics, diagnostic imaging physics, medical nuclear physics and medical health
physics. The mission of the therapeutic medical physics is to provide cutting-edge oncologic care within a
milieu of commitment to teaching and research. To promote quality education of medical physicist,
accreditation of graduate, residency and continuing education that meets high standard; and certification that
an individual has demonstrated a prescribed level of professional competency must be required in order to
minimize unexpected radiation accidents. The objective and the requirements of graduate and therapeutic
medical physics residency, as well as examples of physics and clinical research currently undertaken in
Stephenson Cancer Center of OUHSC are highlighted.

22

International Conference on Physics in Medicine

6-7 February 2020

KP-2: Medical Devices in Biomedical Engineering and Healthcare: Recent
advances and Trends.
Prof. Dr. Md. Adnan Kiber
Department of Electrical and Electronic Engineering, University of Dhaka, Bangladesh
Abstract: A medical device is any device intended to be used for medical purposes, broadly speaking, any
instrument, apparatus, appliance, software, material or other article, whether used alone or in combination, for
investigation, diagnosis, prevention, monitoring, treatment or alleviation of diseases, and restoring, correcting
or modifying the structure or function of the body for some health purpose are defined as Medical Device.
Generally, these devices are classified into three (3) groups depending on their risk, namely: Class-I (low
Risk), Class-IIa (low to medium,) Class-IIb (medium) and Class-III (High). There are hundreds of medical
devices starting from digital Thermometer, BP monitor, ECG, Blood Glucose monitor, Heart valve,
Defibrillator, Stent etc. Medical Devices may also be classified as Noninvasive, Wearable, Non-wearable,
Invasive and Implantable, Artificial Intelligence (AI) supported and so on. In this Note, I am more inclined to
talk about recent (2017-2019) trends and advances in medical devices. Health Wearables: Mobile phone to
track everything from their steps, physical fitness, heartbeat, diabetes & sleeping patterns to monitor and
improve their fitness and life styles. Apple Series 4 Watch that has an integrated ECG to monitor heart
rhythms Glutrac uses AI for Noninvasive blood Glucose monitoring, Scanwatch is one Lead ECG and blood
oxygen monitoring device. Sana Health using neuromodulation to reduce persistent chronic pain
management. The „wave‟ for thermal wellness, an intelligent Bracelet for feels colder /warmer by few
degrees. Telehealth: It allows patients to receive medical care through their digital devices, instead of waiting
for face-to-face appointments with their doctor. It also allows patients to speak virtually with physicians to
receive instant diagnosis and medical advices. CRISPR: Clustered Regularly Interspaced Short Palindromic
Repeats (CRISPR) is the most advanced gene-editing technology yet, by which it is possible to „cut out‟
infected / misplaced DNA strands, and has the power to potentially transform the way we treat disease like
cancer and HIV. 3-D printing: Can be used to create implants and even joints to be used during surgery. 3-Dprinted prosthetics are increasingly popular as they are entirely bespoke, the digital functionalities enabling
them to match an individual‟s measurements down to the millimetre. Artificial organs: Bio-printing is also
an emerging medical technology, to regenerate skin cells for skin draughts for burn victims, create blood
vessels, synthetic ovaries and even a pancreas. These artificial organs then grow within the patient‟s body to
replace original faulty one. Precision medicine: Precision medicine which found far more effective, allows
physicians to select medicines and therapies to treat diseases, such as cancer, treat rheumatoid arthritis based
on an individual‟s genetic make-up. Virtual reality and Augmented Reality: medical students able to get
close to real life experience using the technology can gain the experience they need by rehearsing
procedures and providing a visual understanding of how the human anatomy is connected.
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KP-3: Application of Translational Radiobiology and establishment of
laboratory should be considered as priority basis for coping with upcoming
technology in radiation therapy
Mohammad Kamruzzaman
Department of Radiation Oncology, National Institute of Cancer Research and Hospital, Mohakhali, Dhaka
Abstract: Translational Radiobiology deals with characterization of molecular profiles that reflect relevant
biological phenotypes and predict tumor and normal tissue response to radiation. It utilizes sequencing of the
human genome and developments in newer molecular technology, heralds a future prospect of personalized
medicine in terms of precision radiotherapy for individual patient from bench to bedside. Applied and
translational radiobiology plays various important role in radiation therapy such as (i) Gain Ideas –
providing a conceptual basis for radiotherapy personnel, identifying mechanisms and processes that underlie
the response of tumors and normal tissues to irradiation (ii) Treatment strategy – development of specific
new approaches in radiotherapy (IMRT/SBRT/Tomo/Proton/Carbon therapy) (iii) Protocols –helpful for
making decision on the choice of appropriate fractionation scheme (hypo/hyper/conventional) of
radiotherapy. We have huge scope for harnessing translational radiobiology lab in our country like (i)
Development of cost effective techniques for measurement of α/β ratio and other relevant radiobiological
parameters in various tumor types and assessing radiosensitivity (ii) Development of hypoxic markers for
assessment of radiation resistance and taking measures (iii) Development of Knowledge and skill of the
expert personnel eg. radiation oncologists, physicists, technologists, dosimetrists for precision radiotherapy
(iv) Making decision about other modalities of treatment like RFA or Hyperthermia in radioresistant tumor
(v) Development of fundamental research for observing the effectiveness of modern radiotherapy technique
(IMRT, IGRT, SBRT, Proton therapy ) etc. At present, we have moderate number although insufficient of
Radiotherapy centers in both government and private sectors, but we have no dedicated radiobiology research
lab. We are not capable to train ourselves or gain lab based experience respectively for coping with modern
state of the art facility of Radiation therapy in scientific basis. Moreover, we can‟t utilize the opportunity of
colossal number of cancer patients in the radiobiological research protocol. We mainly depend on clinical
trials from foreign countries/lab which may not reflect the actual natural history or molecular profiling of our
patients. By no means, we need to establish: (i) Dedicated translational radiobiology lab (ii) Cancer cell
biology lab (iii) Tissue culture lab (iv) Tissue banking (v) Animal irradiation machine and accessories (vi)
Animal culture and monitoring lab etc. In era of genomic revolution, i.e. sequencing of the human genome
and development of high throughput technologies signify a future prospect of personalized radiotherapy.
Hopefully, we would be able to make precision radiotherapy for individual patient at reasonable cost in near
future and innovative research by establishment of translational radiobiology lab.

24

International Conference on Physics in Medicine

6-7 February 2020

KP-4: Nanotechnology for Biomedical Application
A. K. M. Abdul Hakim
Bangladesh Atomic Energy Commission
Department of Glass and Ceramic Engineering, BUET
Institute of Glass Ceramic Research & Testing, BCSIR
E-mail: hakim.akm@gmail.com
Abstract: Nanotechnology has been widely implemented in almost every field of science and technology,
inclusive of biomedical applications. Nanotechnology can solve numerous biological problems. For the last
one decade researchers have demonstrated extensive nanoparticle-based approaches for the development of
biomedical applications. Now a days nanoparticles (NPs) have become promising materials for biomedical
applications for their unique material properties. There are different shapes and structure of nanoparticles
which are responsible for their novel properties. Some of the common forms of nanoparticles are nanoshell,
nanoflake, nanogels, nanotube, nanosheet, nanobelt, nanowire, nanofibril, nanorod, nanoshale, nanodiamonds,
nanodot, nanosphere, nanoscaffolds, nanoflowers, nanoneedles etc. Another form of nanoparticles is carbon
nanotubes. The physical and chemical properties of carbon nanotubes (CNTs) have motivated their
application in several areas of science. Modification of the surface of these particles and their
functionalization with biological molecules at the molecular level has increased their use in
nanobiotechnology. Nanogels are three-dimensional hydrogel materials in the nanoscale size formed by
crosslinked swellable polymer networks with a high capacity to hold water, without actually dissolving into
the aqueous medium. Being mostly hydrophilic in nature, nanogels are highly biocompatible with a high
loading capacity for guest molecules and their unique physical properties offer them distinct advantages over
other types of nanomaterials for biomedical applications. Nanodiamonds are a novel class of nanomaterials
which can be used in biomedical field, as they combine the possibility of being produced on large scale using
relatively inexpensive synthetic processes and of having good biocompatibility. These nanomaterials have
different physiochemical properties such as the high surface area to volume ratio, good crystalline anisotropy,
high saturation magnetization, excellent thermal and chemical stability, mechanical hardness, large magnetooptic effect, high Curie temperature, high electromagnetic performances and feasibility of surface
functionalization. There are different types of nanomaterials such as metallic nanoparticles (Au, Ag), metal
oxide nanoparticles (TiO2,ZnO) and magnetic nanoparticles (Fe2O3,CoFe2O4) etc. Metallic nanoparticles can
be used in biosensors, bioimaging, drug delivery as well as photothermal therapy for having unusual
electronic and optical properties. Silver nanoparticles are used in the medical industry for nanotextiles, wound
dressings and device coatings for antimicrobial activity. Magnetic nanoparticles such as FeO, Fe2O3 and
Fe3O4, Cobalt and Manganese ferrites (CoFe2O4,MnFe2O4) have tremendous application in magnetic
separation, biosensors , targeted drug delivery, advanced magnetic resonance imaging(MRI), magnetic
hyperthermia (MHT), immunoassay, tissue engineering, and cell separation technique. Metal oxide
nanoparticles ie. Cerium oxide (CeO2) nanoparticles or nanoceria can be used as a potential biological
antioxidant. The use of nanoflowers in biomedicine leads to improving accuracy, reducing time to achieve the
results, reducing costs, creating optimal treatment conditions as well as avoiding side effects of the treatment
of specific diseases, and increasing functional strength. Nanoparticles (NPs) can be synthesized by
coprecipitation, thermal decomposition, combustion, sol-gel, oxidation and microemulsion methods.
Parameters such as morphology, physical and chemical properties and biological behavior are primarily
influenced by the synthesis method that is followed. For clinical applications such as cancer therapeutics,
drug delivery and biomedical imaging, nanoparticles should be biocompatible and biodegradable.
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KP-5: Importance of PET-CT in Cancer Management - A Further Step in
Patient Care at NINMAS
Prof. Dr. Shamim Momtaz Ferdousi Begum
National Institute of Nuclear Medicine and Allied Sciences (NINMAS), Dhaka, Bangladesh
Email: shamimmomtaz23@gmail.com
Abstract: Positron Emission Tomography-Computed Tomography (PET-CT) is a non-invasive molecular
imaging technique that visualizes metabolic differences between tissues as well as anatomical details. Various
radiolabeled compounds; PET tracers are used for imaging. PET was introduced in the early 1970s and PETCT was approved in oncological clinical practice in 1998 in United States. The expansion of this technology
was based on radiolabeled 18F-fluorodeoxyglucose (18 F-FDG), which is a glucose analogue and has
increased malignant cellular uptake similar to glucose. During the last two decades PET-CT has been wellaccepted as integral part in quality management of oncology patients in developed countries. The objective of
this presentation is to share the importance of PET-CT in cancer management of some common cancers like
lung cancer, lymphoma, breast cancer and rectal cancer experienced at NINMAS. In Bangladesh PET-CT is a
relatively new imaging technology. It was first installed in 2012 at private hospitals. NINMAS is the first
government set-up of PET-CT has been functioning since 2015. However, its undoubted advantages are
valuable in clinical oncology as well as in all fields of diagnosis, staging, and treatment of cancer patients. In
last few years this oncological imaging technology are playing a potential role to achieve the goals of
detection and localization of lesions including anatomical correlation with adjacent structures such as vessels,
staging, restaging and treatment monitoring in cancer management.

KP-6: An Overview of Frameless Stereotactic Radiosurgery
Dr Murugan Appasamy
Chief Medical Physicist, Department of Radiation Oncology, Apollo Hospitals, Dhaka.
Email: camurugan@gamil.com
Introduction: Radiation therapy has evolved in several ways over the past 50 years to be able to deliver
specific doses of ionizing radiation with great conformality in single or multiple fractions to a wide variety of
body sites. Advances in medical imaging, computer technology, and software tools have enabled two of these
techniques, stereotactic radiosurgery (SRS) and stereotactic radiotherapy (SRT), to now be widely used
around the world to deliver highly focal radiation treatments to both intracranial and extracranial sites.
Through anatomically accurate imaging and restriction of target motion, or radiation-beam sequencing to
correct for target and normal organ motion inside the body, such highly conformal treatment strategies are
being incorporated into the multimodality management of cancer. The procedures are more complex than
standard radiotherapy providing a high level of precision and accuracy with greater sparing of normal tissues.
This writeup provides a clinical overview of the main techniques and devices available currently for
stereotactic radiosurgery and radiotherapy.
Origin of radiosurgery: Lars Leksell, a Swedish neurosurgeon, developed the first commercially available
dedicated radio surgical device called the “Gamma Knife” in 1968. This machine made it possible to precisely
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deliver a single, large dose of highly conformal radiation to any number of intracranial sites using 201 fixed
cobalt sources aimed at a center point. This provided an alternative treatment to certain neurosurgical
procedures which were then associated with significant morbidity. Conditions thought to be appropriate for
radiosurgery included acoustic schwannomas, intracranial arteriovenous malformations, pituitary adenomas,
metastatic tumors, and skull base meningiomas, in addition to certain functional disorders such as intractable
pain, trigeminal neuralgia, and essential tremor. Once the efficacy of this approach was demonstrated, sources
of radiations other than fixed 60Co sources were incorporated into stereotactic systems, not only for single but
also for fractionated intracranial treatments. Additional methods for localization and treatment of several
extracranial sites have since been developed.
Stereotactic Treatment Delivery methods: Both stereotactic radiosurgery and stereotactic radiotherapy
require patient immobilization and repositioning with either an invasive frame, a non-invasive frame, or a
frameless system to direct precise radiation beam targeting. Whereas stereotactic radiosurgery requires
positioning accuracy of < 1mm, stereotactic radiotherapy is usually accurate to about 2 mm. The GillThomas-Cosman (GTC) frame has been frequently used for linac-based radiosurgery as well as stereotactic
radiotherapy. It has been modified by some to allow treatment of extracranial head and neck tumors involving
the skull base, nasopharynx, and paranasal sinuses. A standard thermoplastic mask system (Fraxion and
BrainLAB) has also been used for this purpose. This mask system was used to treat larger cavernous sinus
meningiomas employing CT–MRI image fusion and conventional-size radiation doses. Hypofractionated
stereotactic radiotherapy has also been applied, using noninvasive skull fixation in four fractions to the
isocenter over 4–6 days or in five fractions on consecutive days as an alternative approach for treating larger
metastases and to avoid the discomfort of repeat invasive fixation for metachronous metastases. The
possibility of less toxicity was suggested as the advantage of this technique over single-fraction stereotactic
radiosurgery. A similar technique, using the Laitinen stereo adapter and a conventional linac, has been used
for treatment of arteriovenous malformations, using a synthetic thermoplastic mask custom fitted and attached
to a metal base frame and the Brown-Roberts-Wells (BRW) localizing ring, for fractionated treatment of
acoustic schwannomas.
Linac based system: Linear accelerator (LINAC) machines, prevalent throughout the world, deliver highenergy x-rays, also known as photons. The linear accelerator can perform SRS on larger tumors in a single
session or during multiple sessions, which is called fractionated stereotactic radiotherapy. If we investigate
the SRS data, worldwide large number of SRS is delivered on LINAC based than the Gamma Knife. Basic
procedure is similar for both Linear accelerator (LINAC) SRS and Gamma Knife SRS. There are four phases:
1. Head frame placement/ SRS frameless Mask to immobilize the patient, so that radiation can be delivered
accurately to the defined target as every millimeter of normal brain is important to reduce the side effect 2.
Appropriate Imaging for target delineation 3. Computerized dose planning done by an experience medical
physicist to achieve prescribed radiation dose to the target as well minimal dose to the nearby critical structure
of the brain 4. Radiation delivery. At present utilization of LINAC technology to deliver SRS is much more
common than Gamma Knife technology and has been in practice for a similar length of time. Unlike the
Gamma Knife, which remains motionless during the procedure, part of the LINAC machine rotates around the
patient delivering the radiation beams from different angles. After making the mask, the patient will be taken
to CT Simulator for a CT scan with mask and a magnetic resonance imaging (MRI) scan will be performed to
define the exact location of the tumor. Both MRI and CT scan are fused together for proper delineation of
target and nearby critical structures. In next step medical physicist make a treatment plan as per the Radiation
dose prescription to the target and surrounding critical structures by radiation oncologist. After proper
evaluation and approval of the plan quality assurance (QA) will be done before taking patient to assure the
quality of radiation before treating the patient. Next, the patient will lie down on the treatment couch and the
mask will be fixed before beginning treatment. The treatment team will then go to the control area outside the
treatment room to acquire CBCT (A CT scan of the brain just before the treatment) for verification before

27

International Conference on Physics in Medicine

6-7 February 2020

beginning the treatment. If needed, patient will be able to talk to his/her physician through a microphone, and
a camera will always allow the team to monitor the patient. The Gantry of the machine will move around as
specified to deliver the prescribed radiation dose. The whole treatment will be performed in less than 30-45
minutes. As soon as the treatment is finished, the mask will be removed. In most cases, patient can go home
soon afterward.
Special Equipment’s required: The delivery of Frameless SRS/SRT by linear accelerators requires some
special equipment apart from the linear accelerator. It requires a microMLC with a width of 2-3 mm thickness
to deliver precise small radiation beams, a special fixation mask, a stereotactic localizing device, SRS/SRT
enabled treatment planning system. These special gadgets help clinicians and medical physicist to localize the
target precisely and deliver the treatment accurately.
Quality Assurance requirements: Maintaining the highest accuracy for stereotactic radiosurgery and
stereotactic radiotherapy requires careful assessment of error at each step in the treatment process. This
includes assessing the integrity of the stereotactic device, spatial accuracy of the imaging modality, accuracy
of the computerized treatment-planning system, radiation beam characteristics and alignment accuracy of the
treatment machine, and the positional accuracy of the patient in the radiation beam. Final accuracy of the
treatment is ultimately the combination of all these potential sources of error. Each stereotactic system is
different and requires the expertise of medical physicist to develop the appropriate quality-assurance program.
Guidelines have been developed by the American Association of Physicists in Medicine and are published in
Task Group Report no. 42.
Conclusion: Stereotactic radiosurgery and radiotherapy are two valuable and increasingly applied techniques
combining sophisticated brain or body imaging with stereotactic guidance and computer treatment planning
for precise radiation treatment programs given either as a single large, small number of moderately large, or
multiple conventional size doses with maximal sparing of adjacent normal tissues. Several devices and
treatment schedules have been tested and reported on in the literature, substantiating the validity of these
approaches. They have substantially increased our knowledge of tumor response and normal tissue tolerance
in a very quantitative sense and have provided useful alternative and complimentary treatments for several
conditions. Further progress is eagerly anticipated in combining these techniques with other targeted therapies
to enhance our increasingly sophisticated anti-cancer armamentarium.
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KP-7: Radiation Protection for Occupational Workers and Public
Debasish Paul
Institute of Nuclear Science and Technology, Atomic Energy Research Establishment,
Bangladesh Atomic Energy Commission, Ganak Barri, Savar, Dhaka, Bangladesh
E-mail: dpaulbaec@yahoo.com
Abstract: Energy emitted from a source is generally referred to as radiation. Examples include heat or light
from the sun, microwaves from an oven, X-rays from an X-ray tube, and gamma rays from radioactive
elements. Ionizing radiation is radiation with enough energy so that during an interaction with an atom, it can
remove electrons from the orbit of an atom, causing the atom to become charged or ionized. Radiation has
many beneficial usages for a country. In Bangladesh radioactive materials and ionizing radiation producing
equipment are being used in various fields such as health, industry, oil and gas exploration, education,
research and development which bring benefits to the national economy and society. During the last four
decades, a significant development has been achieved in these fields. Moreover, the necessity of radiation
facilities is increasing day by day throughout the country. The most widespread application of radiation we
have found in the field of medicine both for diagnosis and therapy (radiation oncology). However, the
uncontrolled use of such sources of ionizing radiation may cause harm to the occupational workers, concerned
professionals, patients, public and the environment as well. Radiation protection is a scientific term,
commonly used in radiological science and practice, applied to the protection of people and the environment
from the harmful effects of ionizing radiation. The unmonitored application of radioactive materials and
radiation-producing equipment in a medical and industrial facility can cause harms because ionizing radiation
causes microscopic damage to the living tissue. As is well-known, early occupational workers, such as
technologists, radiologists, surgeons and physicists, suffered severe radiation injury because they did not
appreciate the extent to which radiation injures living matter. So, it is very essential to know about the
fundamentals of radiation protection, reduction of expected dose and the measurement of human dose uptake.
Many studies have been undertaken to further our understanding of the biological effects of radiation and to
establish acceptable limits of effective/equivalent dose. The main aim is to produce a uniformity of accepted
practice in working with radiation. The radiation protection system is based on the recommendations of: the
International Commission on Radiological Protection (ICRP); and the International Commission on Radiation
Units and Measurements (ICRU). Their recommendations and data are commonly used to calculate the
biological effects on the human body, and to set regulatory guidance limits. Furthermore, it is necessary to
developed skilled manpower to meet the future demand of professional radiation workers.
Key Words: Ionizing Radiation, Biological Effects, occupational workers
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KP-8: Radiotherapy and Dosimetry practices in Bangladesh: past and present
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Dhaka-1230, Bangladesh
jahangir@amcghbd.org
Abstract: It is estimated that in Bangladesh there are about 800,000 cancer patients at any given time.
Newly diagnosed cases in each year is about 250,000 and the number of deaths each year is 150,000. In
Bangladesh radiotherapy treatment for cancer patients started in Kumudini Hospital, Mirzapur in 1955 using a
Cobalt 60 machine. In 1959, steps were taken to install a radiotherapy center in Dhaka Medical College
Hospital with three deep x-ray therapy machines; subsequently in 1960-61, one Cobalt 60 and one Cesium137
machines were added. At present there are 10 Radiotherapy hospitals in the Government sector and 11 in the
Private sector with 20 radiotherapy machines in all. Out of these, 15 are in the government sector.
For the treatment of Cancer, radiotherapy is one of the major treatment modalities. Four types of specialist
personnel are required for this: radiation oncologist, medical physicist, radiotherapy nurse and service
engineer. At present there are more than 75 radiation oncologists in the country. To maintain the quality of
radiotherapy treatment, qualified manpower is the mandatory requirement as well as quality assurance
devices. This is used to check the radiation doses and performances of the machine. At present each and every
radiotherapy center ensures the performance and quality of the Linear Accelerator systems. They are using
sophisticated QA devices, maintained by the institution itself. The first medical physicist in Bangladesh,
recruited in Dhaka Medical College radiotherapy department, was Prof. Dr. K. Nurur Raham. He did his
Ph.D. and training on radiotherapy from UK and worked in DMCH. Later, he left for USA. This was carried
forward by legendary Radiation Oncologist Prof. Dr. M N Huda.
The scenarios of radiotherapy in Bangladesh progressed sequentially as: (i) deep x-ray-2D (manual), (ii)
Telecobalt-60 teletherapy-2D (manual), (iii) Linear Accelerator -2D, 3DCRT and IMRT, (iv) SBRT and SRT.
High-ended radiotherapy systems like Tomotherapy and CyberKnife machines are expected to be added to the
LINAC system at one of the private sector facility soon.
In Bangladesh, radiation oncologists were playing the major role in radiotherapy few years back. Now the
situation has changed due to the introduction of sophisticated computerized techniques. Medical physicists
have been incorporated in radiotherapy treatment modalities like 3DCRT, IMRT, IGRT, SBRT and SRS. In
Bangladesh about 39 clinical medical physicists are working in private and government sectors; most being in
the private sector. A few of them are in the government sector and a few are appointed by the supplier
company but working in government hospitals.
For radiotherapy, MD and FCPS course have established for medical doctors while M.Sc and Ph.D. courses
are being offered for medical physicists at a few Universities. Bangladesh Atomic Energy Commission
(BAEC) has started a specialized course for medical physicist for one year. Another NGO, South Asia Centre
for Medical Physics and Cancer Research (SCMPCR) is establishing a short course training and workshop for
younger clinical medical physicist. So the situation is changing gradually increasing the quality of
radiotherapy technical personnel as well as radiotherapy treatment in Bangladesh.
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CP-1: Stereotactic Radiosurgery for Multiple Brain Metastases –
A Treatment Planning Study
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Background: Stereotactic radiosurgery (SRS) is a well-accepted treatment for patients with up to 4 brain
metastases (BM) and BM measuring less than 4cm in diameter. Conventionally, treatment methods used in
linear accelerator-based SRS for multiple BM were Three-Dimensional Conformal Radiation Therapy
(3DCRT), Intensity-Modulated Radiation Therapy (IMRT) and the multiple-isocentres technique. The
development of the single-isocentre technique has sparked interest in single-isocentre Volumetric Modulated
Arc Therapy (VMAT). Nevertheless, it remains unclear as to which planning technique is the most ideal.
Aim: To evaluate and compare the dosimetric and efficiency outcomes between single- and multipleisocentre(s) 3DCRT, IMRT and VMAT in treating multiple BM separated by less than 10cm.
Methods: Eight patients with 3 or 4 BM were used in this study. The dose prescribed was 20Gy. SRS plans
for the different planning techniques were generated using Eclipse TM (version 15.6.05). Non-coplanar fields
were used in all single-isocentre and majority of multiple-isocentres plans while a coplanar field arrangement
was utilised in some multiple-isocentres plans for peripheral PTVs. Plans were analysed for quality of target
coverage, dose fall-off, dose to OARs, monitor unit usage and planning time.
Results: There was an overall dosimetric advantage with VMAT over 3DCRT. The multiple-isocentres
technique was also dosimetrically superior to the single-isocentre technique, although the single-isocentre
technique was more efficient in terms of planning and delivery. In general, single-isocentre IMRT, multipleisocentres 3DCRT and IMRT performed best in terms of dosimetry and efficiency.
Conclusion: Single-isocentre IMRT and multiple-isocentres 3DCRT and IMRT are potential optimal
techniques to be recommended for SRS treatment of multiple BM.

CP-2: Calibration and Effective Point of Measurement (EPOM) of some
Ionization Chambers for High Energy Photon Beam Dosimetry used in
Radiotherapy for the Treatment of Cancer Patient
Nadia Akter Mokta1, Md. Shakilur Rahman2*, Tanjim Siddiqua2, Santunu Purohit1, Md. Kawchar
Ahmed Patwary3, A.K.M. Moinul Haque Meaze1
1

2

Department of Physics, University of Chittagong, Chittagong-4331, Bangladesh
Secondary Standard Dosimetry Laboratory, Bangladesh Atomic Energy Commission, Savar, Dhaka
3
Department of Physics, Comilla University, Bangladesh

*e-mail: shakilurssdl@baec.gov.bd

Abstract: Uses of standard ionization chamber(s) for the dose measurement in high energy photon beams
inside the water phantom, the volumetric effect occupied by the air cavity is impossible to ignore. Hence, the
proper dose measurement should be corrected with a displacement perturbation correction factor (
) or
using an Effective Point of Measurement (EPOM). The aim of this study was also to calculate the EPOM of
some ionization chambers and evaluation of the shift of EPOM that recommended by various international
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protocols. The shift of effective point of ionization chamber is recommended as 0.75r (r being the radius of
the chamber) for photon beam in TRS-277, German protocols DIN 6800-2 recommends 0.5r, AAPM TG-51
recommends 0.5r under reference condition and IAEA new protocol TRS-398 recommends the displacement
correction of EPOM by a shift of 0.6r for non-reference condition which are valid for all energies. The work
was performed with Percentage Depth Doses (PDDs) curves by placing chambers (PTW 30013-364, FC-65G
and Semiflex- 31010) at the geometrical centers for field size(s) of 5 × 5 cm2 to 30 × 30 cm2 at 100 cm Source
to Surface Distance (SSD) for various photon energy 6, 10, 15 MV. The shift of the cylindrical chambers also
estimated from PDD values in comparison with reference PDD values by Parallel Plate Chamber (PPC-40
and Murkus-23343) of 100%, 80%, and 50% depth in the water. In the present measurement, the shift of
effective point at 6 MV photon lies in between 0 to 1.29r for chamber PTW 30013-364, 0 to 3.23r for FC65G. For chamber FC-65G, the effective shift has been found between 0 to 1.06r for 15 MV photon beam and
for Semiflex-31010 chamber the shift of EPOM were 0.65r to 2.55r and 0 to 1.64r for 6 MV and 10 MV
photon beam. The uncertainties of EPOM measurement were within ±0.6% to ±0.7% which is in good
tolerance limit with different published works. The present study show that the effective shift of chamber is
not varies with chamber materials but also with photon energy. On the other hand the periodical calibration
factors of some ionization chambers at standard procedures were compared with manufacturer values also varies with
time which is an important issues for the precisional dosimetry in radiotherapy. The detail of the EPOM and chamber calibration
factor is discussed.

Key words: IAEA (International Atomic Energy Agency), AAPM (American Association of Physics in
Medicine), Task Group (TG), EPOM (Effective Point of Measurement), TRS (Technical Report Series).

CP-3: The use of electronic compensator in external beam radiation therapy
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Background: External Beam Radiation Therapy is a type of cancer treatment that can be delivered using a
linear accelerator with three-dimensional conformal radiation therapy (3DCRT), Intensity Modulated
Radiation Therapy (IMRT), Volumetric Modulated Arc Therapy (VMAT) and Electronic Compensator
(Ecomp) techniques. Unlike 3DCRT, IMRT and VMAT, there is a lack of articles on Ecomp and its
application is limited to breast cancer patients.
Rationale: To investigate Ecomp‟s effectiveness and efficiency relative to other techniques to encourage the
exploration of its application to a greater variety of sites.
Method: 30 patient datasets of various site groups - lung, soft tissue sarcoma (STS), brain, head and neck
(HN), pelvis and thorax - were planned with all techniques and evaluated based on target coverage, Organsat-risk (OAR) capabilities, and efficiency.
Results: IMRT and VMAT performed better in reducing hotspots, resulted in better target homogeneity and
conformity, and had superior OAR sparing compared to Ecomp and 3DCRT with similar minimal target
coverage. In both target coverage and OAR sparing, Ecomp performed better than 3DCRT. 3DCRT was the
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most efficient technique, followed by IMRT, Ecomp, and VMAT. Good target coverage and OAR sparing
capabilities were produced in lung, STS and brain patients with Ecomp.
Conclusion: Ecomp is more effective and efficient than 3DCRT but not IMRT and VMAT and could create
clinically acceptable plans in the lung, STS and brain patients. Ecomp is the technique of choice in cases with
extreme dose fall-off requirements but not in cases with complex PTV and OAR sparing requirements.

CP-4: Monte Carlo Simulation and Experimental Determination of Beam
Quality Index R50 for High Energy Electron Beam Dosimetry Using PlaneParallel Ion Chamber
M. Y. Ali1, F. N. Islam*1, M. S. Rahman2, T. Siddiqua2, M. A. Hasnat3
1

Department of Physics, University of Rajshahi, Rajshahi-6205, Bangladesh
2
Secondary Standard Dosimetry Laboratory (SSDL), AERE, BAEC
3
Institute of Nuclear Medical Physics, AERE, BAEC
*Email: fnislam@ru.ac.bd

Abstract: Every year more than 12% of death is occurred among all causes of death in the world due to
cancer. Radiotherapy uses numerous techniques and instrumentation for local treatment of cancer. Superficial
tumors arespecially treated with electron beams from clinical linear accelerators (Clinac). The quality of an
electron beam is specified by the beam quality index R50 in all recent dosimetry protocols. It is defined as the
depth at which the electron beam central axis depth dose (absorbed dose to water) decreases to 50% of its
maximum value obtained with 100 cm SSD (Source to Surface Distance) at the water phantom surface. In this
study, we simulated various components of experiment like accelerator head of a Varian Clinac iX with 10
cm × 10 cm electron applicator, plane-parallel ion chamber,and water phantomfor three different electron
modeswith energy (6 MeV, 9MeV, and 12 MeV)using MCNP (Monte Carlo –n- Particle), a well-known
Monte Carlo code. This kind of simulation tool for radiation transport is used extensively in dosimetry and
medical physics to simulate various kinds of problem more accurately and precisely. However, the acquired
simulation data were compared with the measured experimental data.There was a good agreement between
the simulated and measured data except the points on the bremsstrahlung tail. The deviations of the measured
value of R50 from the simulation are 2.5% for 6 MeV, 2.2% for 9 MeV and 4.5% for 12 MeV.
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Introduction: The accuracy of dose calculation is crucial for the prevalence of radiotherapy treatment. Most
of the commercially available dosimetric phantoms have almost uniform density throughout their volume,
while the original interior of a patient body has different types of tissues and densities inside. To find an
alternative of highly expensive anthropomorphic phantoms that is used in modern cancer clinics, we develop
an inhomogeneous phantom comprising of locally available simple materials. The aim of this work is to
evaluate the accuracy of the Radiotherapy Treatment Planning System (RTPS) namely Eclipse v13.7 to know
deviation range between calculated and measurement dose by following the recommendations of IAEATECDOC-1583.
Materials and Methods: An inhomogeneous phantom was scanned with the help of 128 slice CT Simulator
(model: Ingenuity TF, Philips Medical Systems, 595 Miner Rd, Cleveland, OH 44143). The phantom is
consists of paraffin wax (CnH2n+2, 20 ≤ n ≤ 40 and density 0.88-0.92 gm/cm3), a tissue equivalent or water
equivalent material is used as the main component, cork sheet as adipose equivalent (Density ~0.9 g/ml),
animal bone as bone equivalent (around 3.88 g/cm2 in males and 2.90 g/cm2 in females), cotton in a plastic
bottle as lung equivalent (Density ~0.320 g/cm3). Treatment Planning Systems (TPS) calculations are
performed for 8 test cases according to IAEA TECDOC-1583 using the Linac and other facilities of Institute
of Nuclear Medical Physics (INMP), AERE, BAEC, Savar, Dhaka. For 6MV photon beam doses were
measured with Farmer type ionization chamber (FC65-P) and then the variation between measured and
calculated TPS doses was reported.
Results: Differences between the measured and calculated doses were reported by both methods. Significant
variations is noticed between calculated and measured dose for the material cork sheet which is tested as
adipose equivalent materials. In most of the cases, the deviation of the measured values from the calculated
values are within the satisfactory limit of 5%. But the deviation for cork sheet ranges from 4.06 % to 8.38%.
The possible reasons for this deviations and solutions are discussed.
Conclusion: Concluding, this work provides the knowledge that was required to define and improve the
accuracy of treatment planning calculations for radiotherapy. Furthermore, a verification programme has been
designed to explore the combined influence of beam parameters on calculation accuracy, commonly
encountered in clinical treatment plans. It is demonstrated that the phantom we made is reasonably good, but
for more perfection, further experiments are required.
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Abstract: Appropriate treatment protocol with lesser fraction is urgently needed to provide an effective and
economic treatment to the huge number of metastatic cancer patients with limited treatment setup. In the
present study, we have designed two such hypofractionated schemes, namely Modified Fraction with Low
Dose (MFLD) and Less Fraction with High Dose (LFHD), for the palliation of the metastatic patients. This
study has been carried out using Linear Quadratic (LQ) model at the Ahsania Mission Cancer and General
Hospitals, Uttara, Dhaka. In our proposed protocols number of fraction has been reduced by about 30% to
70% as compared to the conventional IMRT technique keeping same the biologically equivalent dose (BED)
and acute effects for the tumor tissue. Assuming α/β=10, our proposed hypofractionated protocols will allow
one to deliver the equivalent of 20-70 Gy with acute effects equivalent to 18.4-63.7 Gy and 15.7-55.7 Gy,
respectively, by MFLD and LFHD. Because of the less number of treatment fraction, these protocols will
reduce the treatment cost by several fold that was the primary objective of the present study. As the biological
effects on late responding normal tissues are usually not come during the patient‟s survival time the late
effects in the present study have been ignored. However, both of the proposed schemes produces comparable
late effects slightly higher in LFHD compared to MFLD.

CP-7: Driver drowsiness detection by heart rate variability (HRV) analysis using
machine-learning algorithm
A.N.M. Tawsifur Rahman1*, Muhammad E. H. Chowdhury2, Zaid Bin Mahbub3
and Muhammad Abdul Kadir1
1Department of Biomedical Physics and Technology, University of Dhaka, Dhaka 1000, Bangladesh
2Department of Electrical Engineering, College of Engineering, Qatar University, Doha-2713, Qatar
3Department of Mathematics and Physics, North South University, Dhaka-1229, Bangladesh
*Email: tawsifurrahman@bmpt.du.ac.bd
Background and objective: Driver drowsiness detection can prevent road accidents and fatalities by alerting
a drowsy driver. Various studies have suggested that 20-50% road accidents are due to fatigue. Therefore,
detection and prevention of drowsiness at the wheel is a major challenge in the field of accident avoidance
system. In this work, different machine learning (ML) algorithms based Heart Rate Variability (HRV)
analysis using electrocardiogram (ECG) data was used to detect driver drowsiness.
Method: The "ULg Multimodality Drowsiness Database" (DROZY), was used for this study. The ECG data
were collected from 14 young, healthy subjects (3 males, 11 females) with a sampling frequency of 512 Hz.
Karolinska Sleepiness Scale (KSS) scores were reported in the database for each trial of subject‟s data, where
the KSS score ranges from 1 (Extremely alert) to 9 (Very sleepy). In this study, we have considered KSS
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scores 1-4 as awake state while 5-9 as drowsy state. R-to-R intervals (RRI) time-series from 140 segments
(each with180sec long) ECG signals were used to carry out the HRV analysis. Low Frequency (LF) band
(0.04–0.15 Hz) of HRV describes the sympathetic and parasympathetic activities of the autonomous nervous
system (ANS), High Frequency (HF) band (0.15–0.4 Hz) describes only the parasympathetic activities. The
LF/HF ratios typically reflect the differences between awake and drowsy states. Generally, this ratio
decreases gradually from awake state to drowsy state. However, the threshold of this ratio differs from
subject-to- subject and time-to-time. Therefore, classical thresholding technique failed to detect drowsiness
with reasonable accuracy. In this study, 100 different time, frequency, and time-frequency features of HRV
were calculated by Heart Rate Variability Analysis Software (HRVAS) using Matlab 2019a. Twenty-three
different ML algorithms for all features were trained, validated and tested to classify whether the driver is in
drowsy state or not. Three different feature selection algorithms such as minimum redundancy maximum
relevance (MRMR), ReliefF and neighborhood component analysis (NCA) were used to identify highly
weighted features and thirty features with higher weight were used for training, validation and testing of same
ML algorithms in Matlab and best algorithm for each case was obtained.
Results: Table 1 shows the accuracy, sensitivity, specificity, area under curve (AUC), positive predictive
value (PPV), negative predictive value (NPV) for all features and high weighted first thirty features using
three different feature selection (FS) algorithms.
Table 1: Performance evaluation of different algorithm with and without feature selection technique.
Features
/Algorithms
All
MRMR
RELIEFF
NCA

ML Algorithm

Accuracy Sensitivity

Specificity AUC

PPV

NPV

Decision Tree
Begging Ensemble
K-nearest neighbors
Begging Ensemble

0.811
0.945
0.935
0.891

0.82
0.88
0.89
0.82

0.75
0.92
0.93
0.89

0.85
0.85
0.95
0.88

0.79
0.90
0.96
0.92

0.81
0.89
0.93
0.93

Classification accuracy using all features is 81.1%, while the sensitivity and specificity are 79% and 82%
respectively. However, the accuracy has significantly improved with feature selection techniques and the
MRMR algorithm produces the highest accuracy of 94.5%. Moreover, the sensitivity and specificity of
MRMR algorithm are 90% and 88% respectively.
Conclusion: Classification accuracy of driver drowsiness detection using HRV analysis was found reasonable
for different algorithms. Considering the ease of recording ECG signal with the advent of wearable ECG
solutions, HRV analysis based drowsiness detection can serve as a valuable tool for saving lives by detecting
drowsiness of the drivers in wheel.
Acknowledgement: Information & Communication Technology (ICT) Division of the Government of the
People's Republic of Bangladesh for financial support.
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Abstract: Many oral diseases, such as oral leukoplakia and erythroplakia, which have a high potential for malignant
transformations, cause abnormal structural changes in the oral mucosa. These changes are clinically assessed by visual
inspection and palpation despite their poor accuracy and subjective nature. We hypothesized that non-invasive
bioimpedance spectroscopy (BIS) might be a viable option to improve the diagnostics of potentially malignant
lesions. In this study, we aimed to design and optimize the measurement setup and to conduct feasibility testing on pork
oral tissues.

Figure. (a) Schematic overview of the experimental setup; (b) custom-made concentric ring probe with the surface of
the probe head shown in the upper right corner of the picture.
The contact pressure between a custom-made concentric ring probe and tissue was experimentally optimized. The effects of
loading time and inter-electrode spacing on BIS spectra were also clarified. Tissue differentiation testing wasperformed forex
vivo pork oral tissues including palatinum, buccal mucosa, fat, and muscle tissue samples. We observed that the most
reproducible results were obtained by using a loading weight of 200 g and a fixed time period under press, which was
necessary to allow meaningful quantitative comparison. All studied tissues showed their own unique spectra,
accompanied by significant differences in both impedance magnitude and phase (p ≤ 0.014, Kruskal-Wallis test). Since
our concentric ring probe seemed to be highly sensitive to differentiating tissue types that possess varying electrical
properties, it might also be feasible to characterize cancerous changes in the oral mucosa. We are now developing 3D
printed probe to clarify its potential to detect specific pathological tissue alterations.
Keywords: bioimpedance spectroscopy; electrical impedance spectroscopy; electrical characterization; probe; soft tissue; oral
cancer; potentially malignant disorders; oral mucosa.

37

International Conference on Physics in Medicine

6-7 February 2020

CP-9: Effectiveness of a Low Cost Portable USG Scanner in Performing
Pregnancy Profile Scans
Afroza Naznin1,2, Muhammad Abdul Kadir1, Fatima Begum3, K Siddique-e-Rabbani1
1

Department of Biomedical Physics & Technology, University of Dhaka, Dhaka, Bangladesh
2 Institute of Nuclear Medicine & Allied Sciences, Sir Salimullah Medical College & Mitford Hospital,
Dhaka, Bangladesh
3 National Institute of Nuclear Medicine & Allied Sciences, Bangabandhu Sheikh Mujib Medical University,
Dhaka, Bangladesh.
Corresponding author email: afroza.naznin@yahoo.com
Introduction: Ultrasound (US) scanners are being widely used in various clinical settings including
Gynecology & Obstetrics and pregnant patients are recommended to have at least one US scan during
antenatal period. However, US devices are very expensive and not readily accessible to rural population in
low income countries like Bangladesh. Nowadays tablet or smartphone based portable US scanners are
available at relatively low cost. However, it needs to be evaluated, whether such devices can be effective in
pregnancy profiling before these may be deployed in any healthcare programme. The present work was taken
up with this objective.
Patients and Methods: Sample population were randomly selected from female patients who came for
pregnancy profiles through ultrasound scans at the Institute of Nuclear Medicine & Allied Sciences (INMAS),
Mitford, Dhaka during June to October 2019. Total number of patients was 64, age ranging from 18 to 35
years. After taking informed consent, each patient was scanned twice. First with a Sonoptek SS2, which is a
low cost tablet PC based portable device, and then with a conventional, more expensive device, Medison
Accuvix A30. Observed obstetric parameters were number of fetus, presence of cardiac pulsation & fetal
movement, fetal biometry (Crown Rump length, Bi-Parietal Diameter, Femoral Length), calculated
gestational age, placental location, amniotic fluid volume and presentation of the fetus. Finally, data were
analyzed using statistical software.
Results: Number of fetus, presence of fetal movement and presentation of fetus were similar in both
machines in all 64 patients. Calculated gestational age was identical in both devices in 25 cases (39.06%),
1week difference was observed in 22 cases (34.37%), and difference of 2 weeks was found in 13 cases
(20.31%). More than 2 weeks‟ difference was recorded in only 4 cases (6.25%). Localization of placenta was
accurate in 62 patients (96.87%). Assessment of amniotic fluid volume was similar in 63 pregnancies
(98.43%). Cardiac pulsation was not accurately detected by the portable device only in two very early
pregnancies (about six & seven weeks‟ gestation).
Conclusion: The portable USG device gave promising result in observing basic obstetrical parameters which
can be invaluable in routine antenatal monitoring. So considering the cost benefit ratio, device like this one
might prove itself to be immensely useful in Bangladesh, and may also be considered for telemedicine.
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Abstract: Nerve conduction study is an important diagnostic tool of peripheral neuropathy. Due to stretching
the diameters of its fibres reduces and thereby imposes resistance to the propagation of action potential, which
results in decrease in the conduction velocity (CV). However, experimental results show increment in NCV
with stretching of a nerve, which is contradictory to the hypothesis that the CV of a nerve increases with
increment in diameters of the axons. The main objective of the present work was to observe and explore the
effect of stretching on myelinated nerve through the variation of some parameters-especially conduction
velocity, and also through amplitude, area, duration, peak location, latency of the compound muscle action
potential (CMAP). The study was conducted with 22 healthy volunteers (17 men, 5 women) aged within 2040 years according to institutional human study ethics protocol. The Motor NCVs were determined for ulnar
nerve of both hands at 5 specific angles of elbow flexion as 0, 45, 90, 110 and135º. Evoked responses were
recorded from abductor digiti minimi (ADM) muscle, by stimulating at three different sites along the nerve- at

the wrist, below the elbow and above the elbow. Based on the length measurements corresponding velocities
were obtained, such as- (i) VAE-BE, velocity at the below elbow - above elbow segment, (ii) VAE-W, velocity at
the above elbow - wrist segment and (iii) VBE-W, velocity at the below elbow - wrist segment. The data were
taken from subject sitting on a chair in a relaxed position with the hand placed on a wooden frame with
angular marking. The trend of changes in velocities with flexion angles were analyzed statistically. The angle
dependence of amplitude, area, peak location, latency and duration for different elbow positions were also
observed.
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The Page‟s L Trend test shows highly significant trend of variation in VAE-BE with angles of flexion. Whereas
variation trend in VBE-W are less with flexion angles, and that for V AE-W are in between the above two. A
significant angle dependence of amplitude decay was observed (r=0.91, p=0.03). Based on the above
experimental observation and statistical analyses it can be concluded that stretching of ulnar nerve has
significant effect on changes in NCV with reasonable physiological explanation. Some parameters associated
with CMAP are also affected by stretching of nerves.
Acknowledgment: Ministry of Posts, Telecommunications and Information Technology, Government of the
People‟s Republic of Bangladesh for Fellowship.
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Abstract: There are around 1.5 million hearing or speech impaired people in Bangladesh who use sign
language for communication with others. The sign language users usually interact with common people using
hand gestures via an interpreter because the general public does not understand the signs. In situations where
there is no interpreter, the sign language users are in trouble. This research is to develop a digital Bangla
sign language interpretation system based on image processing of hand gestures. Only recognizing the signs
and expressing the signs into the letter doesn‟t open any meaningful conversation between two persons. The
present work was taken to build a digital platform where the recognized Bangla signs will be arranged
sequentially to interpret a Bangla word which will then lead to complete sentences. To develop the system,
the convolutional neural network has been applied for sign recognition. A pre- trained neural network model
has been rectified with transfer learning by adding thirty-seven more classes for thirty-seven Bangla sign
alphabets. In sign language, every sign is distinguished by the positions of every different fingertip. A
method has been applied to color code the fingertips of five fingers with five different colors. When the pretrained network is programmed to learn the new thirty-seven classifications, the first few convolutional
layers learned the color, edges from the data and more and more it gets deeper layer, it leaned more
sophisticated features. The overall test accuracy in recognizing Bangla sign alphabets was found to be 93%.
Thirty-two Bangla signs alphabet of the total thirty-seven was recognized with test accuracy of more than
95%. A word recognition system has been developed applying using this method by frame by frame
recognition of signs. Considering the high accuracy in sign recognition and ease of use the technique can
help the hearing and speech impaired to communicate effectively with the general public.
Acknowledgement: Information & Communication Technology (ICT) Division of the Government of the
People's Republic of Bangladesh for financial support.
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CP-12: A novel electrode configuration for characterization of cervical tissue
using impedance spectroscopy
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Abstract: Bangladesh has a high burden of cervical cancer the effect of which can be reduced to a great
extent if early detection can be carried out, particularly for the rural population. Electrical impedance
techniques offer such a possibility as it was already reported that the impedance spectrum of the tissue with
Cervical Intraepithelial Neoplasia (CIN) is significantly different than that of the normal cervix [1]. A
bioimpedance based screening tool already exists that uses a tetra-polar electrode probe [2] but it can measure
only a small area at a time, and hence needs multiple measurements on the cervix while viewing through a
colposcope. Therefore, this is not suitable for rural areas in countries like
Bangladesh. In this paper, a novel electrode probe is proposed in which
multiple electrodes will be mounted on the head of a single insertion probe so
that any health worker in the rural areas with a little training can measure the
impedance of the cervix using only one insertion, like a tampon. No
colposcope will be needed. The probe will consist of two ring electrodes
touching the surface epithelium of the cervical canal, and 16 circular
electrodes at 8 angular positions on the cervix focusing on the transformation
zone of the cervix, where cervical cancer appears initially. Malignancy
localised at any small area will be shown in the measurements taken by the
Fig. 1:FEM model of cervix
electrodes nearest to this region.
showing the placement of the outer
16 electrodes

Impedance measurements using this configuration were simulated using a
finite element based software, COMSOL Multiphysics. The electrode
placements are partially visible in Figure 1. Impedance values at multiple frequencies were computed for two
cervix models, normal cervix and cervix with
malignancy and the results are shown in Figure 2 for
normal (red dots) and malignant tissue (blue dots),
which showed a clear distinction. Measurement at a
neighbouring zone to that of the malignancy (green
dots) show almost normal values, indicating that the
multiple impedance measurements will also localise a
lesion. So, the proposed new electrode configuration
offers enhanced spatial sensitivity to distinguish
between normal and malignant cervical tissues. Since
the electrode configuration measures impedance of the
whole cervical region without the need of any probe Fig.2: Impedance spectra for normal and cancerous cervical
movement, it is independent of operator skill and there tissues computed from simulated model.
is no chance of missing any lesion.
References:
1.
2.

Brown, B.H., et al. The Lancet, 355(9207), pp.892-895.
How is Electrical Impedance Spectroscopy used to detect precancerous lesions in the cervix?
https://zilico.co.uk/research/electrical-impedance-spectroscopy-eis/
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Introduction: The use of ionizing radiation has become an important tool in diagnostic and treatment of
diseases. Though the radiation doses used in medical diagnostic radiology are relatively small, the increasing
number of such procedures applied to patients makes increasingly high risks to them. The main purpose of
this study was to look into the patient (s) doses to assess ESDs for patients in conventional digital radiography
examinations should be made as a means for the optimization of radiation protection of the patients who are
exposed to radiation doses thereby facing the increasing probability of fetal cancer risk and other biological
effects.
Methods and materials: Dosimetry protocol followed in this study was indirect method, in accordance with
the International Atomic Energy Agency (IAEA) Technical Report series No.457. In the indirect method,
exposure parameters like kVp, mAs, Focus to Surface Distance (FSD) and tube output recorded were used for
calculating air kerma incident on the patient (s) skin, Entrance Surface Dose (ESD) that is recommended by
the IAEA as the most suitable dosimetry quantity in simple radiographic examinations. These parameters
were measured by using non-invasive kV-Meter; DIAVOLT UNIVERSAL T43014-001400 locating at 100
cm from focus to surface. Air kerma was also measured by using the DAP meter (KERMAX-plus; M: 120131 Tino) for different field sizes.
Results: Results showed that some parameters set by radiologic technologists change in a wide range though
they are in within the recommended levels. For voltage accuracy potential varies from 0.31 to 4.67%; for time
accuracy variations ranges from 0 to 2.29%; the linearity in this study was also within the tolerance limit. The
tube potential ranges: 40kV to 75 kV depending on the examination and patients size. Backscatter factors
were also determined for x-ray beams relevant to diagnostic radiology using a phantom whose size provides a
good approximation to adult patients. The ESD has a wide range even for the same examination carried out on
the patient (s) of different ages and gender: 0.045 to 0.348 mGy (chest) and the corresponding effective doses
range: 0.005 to 0.035 mSv; for L-Spine AP and Lat: ESD values are 1.240 mGy and 2.060 mGy and EDs are
0.133 mSv and 0.052 mSv; for Foot ESD is 0.066 mGy and corresponding ED is 0.0003 mSv, respectively.
Conclusion: The data obtained may add to the available information in national records for general use. It
will provide guidance on where efforts on dose reduction will necessary to be directed to fulfill the
requirements of the optimization process and serve as a reference for future researches.
Keyword: Ionizing radiation, Focus to Surface Distance, Entrance Surface Dose, Effective Dose.
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CP-14: Quality control of CT image using System Performance Phantom in
Bangladesh
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Abstract: The main goal of our present study is to evaluate the image quality of CT scanner using System
Performance Phantom (SPP). An Ingenuity TF PET- CT, Philips, scanner was used to measure parameters of
image quality using SPP. The phantom included four modules with 14 items to measure these parameters.
We used brain protocol for every module to obtain CT image for measuring these parameters. The suitable
levels of image quality were acquired for the accurate positioning, CT number accuracy, uniformity, noise
and low contrast detectability. These tests represent the parameters of image quality. In the positioning test,
QC (Quality Control) has passed. In the CT number accuracy, the CT number of eight materials was in the
range of tolerance values except for the Teflon value which was 916 HU. In low contrast resolution test, the
seven-row groups were seen. All these tests of image quality were accepted because they were within the
tolerance values, so the quality of the Ingenuity TF PET- CT, Philips scanner was improved. Image quality
tests are very significant tests in recognition of any CT scanner after installation. Like other phantoms, SPP
was used for performance evaluation of image quality which was authentic.

CP-15: Radiotherapy Gap Correction Methods for Missed Treatment Days: A
Radiobiological Study
Md Khairul Islam1*,Chowdhury Md. Ibrahim Naser2, Md Mahmudul Hasan Manna1
1. Medical Physicist, Cancer Center, Combined Military Hospital, Dhaka Cantonment, Dhaka, Bangladesh.
2. Medical Physicist, Cancer Center, Combined Military Hospital, Dhaka Cantonment, Dhaka, Bangladesh
Email: khairulbme@gmail.com

Introduction: Radiotherapy requires long time to complete treatment. During treatment sometimes
unscheduled interruption occurs due to patient‟s illness, machine disturbance, political crisis and patient‟s
unwillingness. This unscheduled interruption of a radiotherapy treatment can lead to great loss in tumor
control especially rapidly growing tumor. This study investigated the procedure of radiotherapy gap
correction using biologically effective dose (BED) calculation formula and its clinical outcome.
Methods and Materials: Five (5) Head & Neck, five (5) Prostate and five (5) Breast cancer
patients‟unscheduled gap have been corrected by the BED formula. Head & Neck, Prostate and Breast
treatment schedule were 70 Gy in 35 fractions over 46 days, 74 Gy in 37 fractions over 48 days and 50 Gy in
25 fractions over 33 days respectively. The Head & Neck patients were completed 30 fractions and
interrupted 5 days.The rest two group patients(prostate and breast) were completed 32 and 20 fractions and
interrupted 12 days. The uninterrupted and interrupted BED calculation were done using BED =
nd[1+d/(α/β)] and BED = nd[1+d/(α/β)]-k(T-Tdelay) respectively. Where n is the number of fractions, d is the
dose per fraction, T is the overall treatment time, T delay is the delay time before the onset significant
repopulation. α/β is the fractionation factor and k is the tumor repopulation factor. For treatment outcome
patients were reviewed and observed possible side effect by oncologist. The possible side effectives were
investigated during and after treatment.
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Results: The Head & Neck patients were given 2.3 Gy per fraction for rest 5 days. The mean tumor and
normal tissue BEDs were respectively 3.5% lower and 3.1% higher than the uninterrupted schedule.
Similarly, Prostate and Breast patients were given 2.3 Gy and 2.5 Gy respectively for rest 10 fractions. The
mean tumor tissue BEDs were 2.5% Lower for prostate and 5.8% lower for breast compared to uninterrupted
schedule. The mean normal tissue BED was 2.8% higher for prostate and 6.9% higher for breast compared to
uninterrupted schedule.
Conclusion: This study based on BED parameter value. It helps patients to get radiobiological expected dose,
reduces treatment time, saves patients money and reduces workload of the machine. During and post
treatment complications results were satisfactory. Radiobiological parameter values are suggested for use in
the calculation but these may require modification in the light of further research in this important area.

CP-16: Calculation of Standardized Uptake Value (SUV) from PET-CT image by
using in-house developed MATLAB software
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Abdus Sattar Mollah2, M Mahfuza Khatun3
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3
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Assistant Professor, Department of Biomedical Engineering, Military Institute of Science & Technology,
Mirpur Cantonment, Dhaka, Bangladesh
E-mail: isitakib@gmail.com
Abstract: The Standardized Uptake Value (SUV) is one of the fundamental parameter to determine whether a
region may be considered as “tumor” or “malignant” from PET-CT derived images. When a measured SUV
value is around 2.5, it is non-malignant. Again small tumorous areas can also show maximum SUV of <2.5.
However, the main objective of this study is to develop a computer program based on MATLAB for
calculating SUV from PET-CT derived image. This study also projects the way of calculating SUV in facile
way. Our in-house developed MATLAB code measures the SUV values as much correctly as possible with
respect to the reference SUV values. The study was particularly dealt with the 2D PET-CT images which
were initially derived from the commercial medical image processing software. Unlike to the DICOM (Digital
Imaging and Communications in Medicine) formatted PET-CT produced image, the study was calculated
these images in JPG (Joint Photographic Group) format which were converted from DICOM format. Each
command & instruction of this program produces the selection of region of interest (ROI) sequentially. The
recognition of desired ROI in cancerous cells was also extracted from the programming code. In the study we
have loaded 13 different PET-CT image samples in the software as input. These inputs were used to reach up
to the final result by using in-house developed MATLAB code. Here we had also used a correction factor to
reduce the error and equalize calculated SUV and acquired SUV. A correlation (polynomial expression)
between the calculated SUV and acquired SUV value from commercial software had been established. It is
concluded that the in house developed MATLAB program can be used for rapid estimation of SUV value
within acceptable error range.
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CP-17: Measurement of Correct CT Value: Experimental Comparison of UltraHigh Resolution CT and High Resolution CT by a Handmade Phantom
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Introduction: Undershoot and overshoot sometimes expose adverse effects on the edge of the high difference
Hounsfield Unit (HU) objects in the CT image. To evaluate small objects in the CT images thereon no
alternative to high resolution. Even though high-frequency kernels provide a satisfactory resolution,
undershoot and overshoot appears. CT value measurement cannot be performed correctly due to the change in
sharpness on the edge of the soft and hard objects. This experiment has conducted using a handmade
phantom.
Materials and Methods: A 0.25 mm detector size prominent Ultra-High Resolution CT (Aquilion Precision),
a 0.50 mm detector size eminent High-Resolution CT (Aquilion Prime), and a handmade phantom were used
in this experiment. Two Acrylonitrile Butadiene Styrene (ABS) plates, two aluminum plates, water, and
contrast agent have been used in this phantom; where ABS plates were surrounded with the contrast agent, on
the contrary, a set of aluminum plates were surrounded with air and another in the water. The two plates (ABS
and Aluminum) moved away increasing the distance between the two similar plates, thus images were taken
till enough information have been achieved, this action gradually continued with both sets of plates.
Results: High-frequency kernels provided excellent resolution, swift response, and high sloping, but
excessive undershoot occurred after transcending the correct CT value. After some interval distance, the
graph line continued with the correct CT value. Soft tissue kernels provided poor resolution, delayed
response, low sloping, and the graph line needed additional distance to cross the correct CT value. Soft tissue
kernels in Ultra-High Resolution CT (UHR-CT) allocated better spatial resolution and first cross the correct
CT value compared with High-Resolution CT (HRCT). High-frequency kernels in UHR-CT not only
displayed better spatial resolution but also showed low undershoot and graph line touched near to the correct
CT value.
Conclusion: UHR-CT provides better performance, correct CT value, and kernels do not create excessive
edge enhancement compared to HRCT.
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CP-18: Clinical and Image Parameters Associated with the Total Absorbed Dose
Assessed by Iodine Scan Based Dosimetry in Differentiated Thyroid Cancer
Patients
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Objective: It was aimed to develop and validate a novel but simplified approach of dosimetric quantification
using Planar and SPECT-CT based radioactive iodine (RAI) whole-body scans (WBS) at different points of
time as a predictor for the treatment response in differentiated thyroid cancer (DTC) patients by calculating
total radiation count in remnant thyroid tissue and correlating with serum bio-markers. Technical aspects and
preliminary results of the imaging based dosimetric assessments done in postoperative RAI ablated DTC
patients of Chonnam National University Hwasun Hospital (CNUHH) are presented here.
Methods: A total of 47 thyroidectomized DTC patients (32 females, 15 males) undergoing the first
radioactive iodine (RAI, I-131) therapy using recombinant human thyrotropin (rhTSH) were included. Three
sequential whole body scans (WBSs) on post ablation days 2 and 7 (two scans on D2 and one scan on D7,
respectively) were acquired. Serum thyroglobulin (Tg) and TSH were measured just before RAI therapy (D0)
and the 7th post-therapy day (D7). Residence time and total absorbed dose (TAD) of remnant thyroid tissues
were calculated using a dedicated dosimetry toolkit and OLINDA/EXM software, respectively. Patients were
classified into group 1 (TAD < 203.9 mSv, n=31) and group 2 (TAD ≥ 203.9 mSv, n=16) for further analysis.
Results: TAD in thyroid bed remnants showed a wide range (36-792 mSv) with a mean (± SD) of 203.9 ±
198.6 mSv. D7Tg (3.5 ± 7.2 vs. 10.4 ± 15.1 ng/mL; p = 0.131), and estimated absorbed dose (2.4 ± 1.4 vs.
6.0 ± 2.2; p < 0.001) were notably higher in group 2. There were more patients with extrathyroidal extension
(p = 0.005) and higher AJCC tumor stage (p = 0.005) in group 2. On the other hand, gender, tumor histology,
capsular invasion, lymph node metastasis, positive BRAF mutations and serum thyroid stimulating hormone
(TSH) were not significantly different in the two groups of patients.
Conclusion: A radioiodine scan-based dosimetry after the first RAIT in DTC patients was feasible. In clinical
settings, the TAD was significantly associated with higher risk clinical findings such as extrathyroidal
extension and higher AJCC class as well as serum Tg levels. Proper validation of this dosimetry protocol with
follow-up data might be used for early therapeutic response assessment and planning next treatment strategy
of DTC patients.
Keywords:I-131; SPECT/CT and planar whole body scan; Residence time; Post therapy thyroglobulin;
dosimetry
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Abstract: In present time, nuclear medicine sector has been blessed with several techniques and machines.
They are using for both diagnostic and therapeutic purposes. Most of them are using in diagnosis purpose
which is the prerequisite to treat any disease, specially cancer. To locate the position and cellular activity of
cancer cell Single Photon Emission Computed Tomography (SPECT) is being used. As our county is a
developing county SPECT is used more than PET/CT machine for its reliability, accuracy and low cost. For
SPECT imaging gamma radiation is used and so it is important to maintain quality control for the protection
of patient and desired imaging. To obtain standard quality bar phantom is an important tool in this respect. As
all the tools used in nuclear medicine are expensive in this thesis work a budget friendly bar phantom is tried
to construct. The objective of this study is to design and fabricate a bar phantom using locally available
materials. The high density material like lead (Pb) has been used as absorbing material. The attenuation
coefficient of Pb is also convenient. In this work, a bar phantom is made locally and the quality control of
SPECT has been performed in Nuclear Medicine and Allied Science, Dhaka (INMAS). Quality control tests
like intrinsic flood-field uniformity, intrinsic spatial resolution, spatial linearity and intrinsic calibration etc all the tests were done properly and within the tolerance level. The results obtained from the research are quite
satisfying with the literature values.

CP-20: Study on the Rate Constant of Irreversible Electroporation (IRE)-Induced Pore
Formation in the Lipid Membranes of Giant Unilamellar Vesicles
Md. Kabir Ahamed, Marzuk Ahmed and Mohammad Abu Sayem Karal
Department of Physics, Bangladesh University of Engineering and Technology, Dhaka-1000,
Bangladesh
Email: fbkabir@gmail.com
Abstract: When external forces are applied to the lipid membranes of giant unilamellar vesicles (GUVs)
or liposomes, lateral tension is induced in the membranes of vesicles. When this tension reaches a critical
magnitude, pore formation occurs, causing the rupture of vesicles or liposomes. Recently, a new nonthermal and minimally invasive technique, called irreversible electroporation (IRE) in which an ultrashort pulse with high electric field, has been found to be successful for ablation of certain tumor and
cancer cells. It is the permanent permeabilization of the membrane through the application of a series of
electrical field pulses of micro- to millisecond duration. As a mimic of biomembranes of cells, it is easier
to synthesis the artificial lipid membranes of GUVs of size similar to cells (10 m or more) using the
natural swelling method in a physiological buffer. The IRE technique is mainly contained with a
MOSFET based electronic circuit where a very high voltage with square wave is generated. A digital
multifunctional power supply is designed indigenously to provide 0 to 700 V, where the minimum load
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current is about 5 A. The high electric field with 1.1 kHz frequency is applied on a single GUV through
the gold coated electrode system. Due to the application of IRE signal over the GUVs, a lateral tension is
induced in the membrane which is calculated using Maxwell stress tension. The rupturing of GUVs is
observed for the sake of pore formation in membranes of vesicles. A stochastic pore formation is
observed for several „single GUVs‟ at a particular tension. The time course of the fraction of intact GUVs
among all the examined GUVs is fitted with a single exponential decay function from where the rate
constant of pore formation is calculated. The rate constant of pore formation increased with the increase
of membrane tension from 5 to 7 mN/m.

The rate constant of pore formation at various constant tensions using IRE technique was equivalent to
mechanical tension of micropipette aspiration technique. We developed a theory for the tension dependent
rate constant of pore formation using Mean First Passage Time (MFPT) and fit the experimental data with the
theory. From the fitting equation, it was obtain the line tension of membrane and the value of line tension was
consistent with the reported data. The developed IRE technique may help to understand the mechanism of
ablation of the localized cancer or tumor cells.

CP-21: The Influence of the Membrane Bending Modulus on the Average Size of
Self-Assembled Giant Unilamellar Vesicles
Marzuk Ahmed, Md. Kabir Ahamed, Mohammad Abu Sayem Karal
Department of Physics, Bangladesh University of Engineering and Technology, Dhaka-1000, Bangladesh
E-mail: marzuk38ku@outlook.com
Abstract: Giant unilamellar vesicles (GUVs) are emerging and most convenient models for a biological
membrane for investigating the properties and reactivity of cell-like microcompartments, providing useful
information about plausible protocellular structures in primitive times. Bending modulus (Kben) of membrane
is the main physical parameter that affects the size distribution of GUVs during spontaneous vesiculation,
obtained based on the Helmholtz‟s free energy of the system, describes the vesiculation of the lipid molecules
as interplay between vesicle bending energy and the entropy of the system. Using the natural swelling
method, GUVs were synthesized by a mixture of negatively charged lipid dioleoylphosphatidylglycerol
(DOPG) and neutral lipid dioleoylphosphatidylcholine (DOPC) for various conditions, i.e., surface charge
density (X) in the membrane of GUVs i.e., from 10 to 90% DOPG in a buffer containing 162 mM salt and salt
concentrations (C) from 12 to 412 mM containing in buffer (10 mM PIPES, pH 7.0 and 1 mM EGTA). The
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experimental results are presented as histograms and fitted by classical lognormal distribution with positively
skewed asymmetry describing the GUVs size distribution wherefore the average sizes (Dave) of GUVs
increase with increasing X and with decreasing C.
To explain the experimental results, based on the energetic and thermodynamic analyses a distribution
function is developed and fitted the experimental results thus providing Kben at various C and X. The similarity
between the calculated Kben and the measured sizes of GUVs suggests that these GUVs are stabilized by
entropy. The translational entropy prefers to form many small GUVs, but the minimum size of these GUVs
may be set by the persistence length of the membranes. Our investigation also depicts the proportional
relationship between the average sizes of GUVs and the average Kben of those corresponding GUVs.

Figure: (a) Salt concentration dependent average sizes of GUVs and bending modulus of the membranes of
GUVs. (b) Surface charge density of membrane dependent average sizes of GUVs and bending modulus of
the membranes of GUVs.

CP-22: Estimation of Bending and Elastic Modulus of Cholesterol Containing
Membranes using Size Distribution of Self-Assemble Vesicles
Nadia Akter Mokta, Marzuk Ahmed, Md. Kabir Ahamed, Shareef Ahammed, Malay Kumar Sarkar,
Mohammad Abu Sayem Karal
Department of Physics, Bangladesh University of Engineering and Technology, Dhaka-1000, Bangladesh
E-mail: nadia.phy@gmail.com
Abstract: Biological membrane is an enclosing or separating membrane that acts as a selectively permeable
barrier within living things. Cholesterol plays a critical role in the function of cell membrane which has the
highest concentration of cholesterol with around 25-30% of lipids. It is the physical properties of the lipid
bilayer, such as fluidity and elasticity but it can be reducing the permeability of membranes. The more
cholesterol, the less fluid (more stable) - and the less permeable membrane. Vesicles bounded by a single
bilayer of an amphiphilic lipid prepared by the natural swelling method. Among different kinds of vesicles
giant unilamellar vesicles (GUVs) of size is >1μm are commonly used, because GUVs are considered as a
mimic of cell. In this study estimation of bending modulus and elastic modulus of cholesterol containing
membranes using size distribution vesicles is considered. Firstly, the membranes of GUVs were synthesized
by a mixture of 40%dioleoylphosphatidylglycerol (DOPG), 60%dioleoylphosphatidylcholine (DOPC) where
% indicates mole% and it is defined as DOPG/DOPC (4/6). Then the GUVs were synthesized by a mixture of
DOPG, DOPC and Cholesterol with Cholesterol mole% as 15%, 29% and 40% in a physiological buffer using
the same method. DOPG/DOPC/Cholesterol is defined as 6/5/2, 6/4/4 and 6/3/6. The experimental results are
presented in the form of set of histograms. The lognormal distribution is used for statistical treatment of
results. It is obtained that the increase of the concentration of cholesterol increases the average size of GUVs
in population. To explain the experimental results a theory, based on the Helmholtz‟s free energy of the
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system describing the GUV vesiculation, is used. The size distribution histograms of GUVs at various
conditions are fitted with the proposed theory and found 14.90.7, 16.70.2, 18.4±0.5 and 18.8±0.2 m for
DOPG/DOPC(4/6), DOPG/DOPC/Chol(6/5/2), DOPG/DOPC/Chol(6/4/4) and DOPG/DOPC/Chol(6/3/6),
respectively. After fitting the size distribution equation, we obtained the bending modulus of membranes as
22.00.2, 26.90.1, 29.50.5 and 34.50.5 kBT for DOPG/DOPC(4/6), DOPG/DOPC/Chol(6/5/2),
DOPG/DOPC/Chol(6/4/4) and DOPG/DOPC/Chol(6/3/6), respectively. The corresponding value of elastic
modulus of those membranes was obtained as 226, 277, 303 and 354 mN/m, respectively. After analysing the
experimental result, we have finally reached a conclusion that the variation of bending modulus and elastic
modulus due to changing of cholesterol concentration in the membranes is the main factor causing to change
the average size of GUVs. These results may help to understand the physical properties of biomembranes of
cells in presence of cholesterol.

CP-23: Development of a Low-cost Android Controlled Syringe Infusion Pump
Md Al-Amin, Mohammad Moniruzzaman, K Siddique-e Rabbani
Department of Biomedical Physics & Technology, University of Dhaka, Dhaka
Corresponding author email: amineeeuap@gmail.com
Abstract: Many of the drugs used during critical illness are very potent. Change in the rate of administration
by only a few ml per hour can have very large effects. Patients often have several different medication
infusions running at the same time. Consequently, accuracy in the delivery of medications is very essential.
To ensure accurate medication administration, syringe infusion pumps are used to administer medications that
have very small hourly volumes. Such pumps are
available from advanced countries, but these are very
expensive and do not sustain long under our weather and
power line conditions. The objective of the work
presented here was to design, develop and implement a
smart-phone (Android based) controlled syringe infusion
pump for variable and customized low delivery of drugs.
Figure 1 shows a picture of the developed prototype of
the syringe pump.
Fig 1: Prototype of syringe pump developed
The developed Syringe Infusion Pump utilizes a leadscrew mechanism that is driven by a high torque DC
motor which itself is controlled by an electronic circuit based on an Arduino Nano development board
microcontroller that works as the brain of the system and controls all other peripherals like Bluetooth Module,
LED and other components. Figure 2 shows a block diagram of the developed system. The novelty of this
system is that an Android app controls the whole system via wireless Bluetooth Module. This makes the
system versatile and easily adaptable to
various needs and the cost was also
reasonably low. This prototype also has
multiple alarm and protection systems
such as blockage detection, low battery
charge alert, injection finish alert. It can
also record all relevant medical data and
Fig 2: Block diagram of the developed syringe pump
those medical data will be saved in cloud
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storage. In the future, doctors can make actionable insight from those data by big data analysis. It is hoped
that this device will be helpful to Thalassemia, Cardiac, Cancer patients in Bangladesh and other low resource
countries.
Acknowledgement: International Science Programme of Uppsala University, Sweden, for partial support
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Examination in Malignant Cell Screening
Mumu M1, Paul K C1, Reza M S2, Zakaria G A1,3,4
1

Department of Medical Physics and Biomedical Engineering, Gono Bishwabidyalay, Savar, Dhaka,
Bangladesh
2
Institute of Nuclear Medicine and Allied Sciences (INMAS), Dhaka Medical College & Hospital Campus,
Dhaka, Bangladesh
3
Department of Medical Radiation Physics, Gummersbech Hospital, Academic Teaching Hospital of the
University of Cologne, Gummersbach, Germany
4
South Asia Centre for Medical Physics and Cancer Research (SCMPCR)
Introduction: The whole body fluorine-18 flurodeoxyglucose Positron Emission Tomography/Computed
Tomography (PET/CT) is a valuable imaging modality for diagnosis, staging and monitoring of therapy
response of a broad range of malignancies. Combined PET/CT devices provide both the metabolic
information from 18F-FDG PET and the anatomic information from CT in a single scan. The radiation risk
from the imaging modality must be well understood to balance benefit from the modality with the risk from
radiation. The effective dose is a parameter that permits a meaningful comparison of the radiation dose from
radiopharmaceutical and that x-ray portions of a PET/CT scan. It optimize the patient dosimetry used in the
medical justification of whole body PET/CT criterion and PET and CT acquisition parameters. The aim of
the study was the estimation of patient effective dose from whole body 18F-FDG PET/CT examination.
Materials and Methods: One hundred and fifty scans were evaluated (82 men, 68 women). Internal and
external doses were estimated using radioactivity of injected 188.74± 35.23 MBq of FDG and volume CT
Dose Index (CTDIvol), respectively with employment of the published and modified dose coefficients. ICRP
60 tissue weighting coefficient were used for effective dose. The estimation of an effective dose was derived
from calculation, employing the available dosimetric descriptors including CTDIvol and the activity of the
administered FDG.
Results: The Mean±SD effective dose of non-adult male, adult male, non-adult female and female for 18FPET/CT scan was 7.36±0.23 mSv, 10.70±4.13 mSv, 8.38±0.13 mSv and 9.79±3.05 mSv respectively. The
estimated mean effective dose to the patient in the study was 9.05±1.48 mSv. According to Australian safety
guide, Radiation Protection Series no 14.2 the approximate radiation dose to adults from PET/CT is 10-20
mSv and according to Safety Reports Series no. 58 the approximate effective dose is 15-20 mSv
Conclusion: Methodology of dose estimation is the limitation of the study. The use of special software for
better and more accurate estimation of the effective dose of PET such as OLINDA and effective dose of CT
such as CT-Expo and ImPACT are recommended. Since these software programs were not available in the
study. The effective doses of patients during the scan was within acceptable limit. Hence, no radiological
adverse effect was expected from the scan. Estimation of effective dose is a helpful purpose in characterizing
patient dose and specific dosimetric information assists in the justification of risk and optimization of
PET/CT.
Key wards: effective dose, PET/CT, 18F, FDG, volume CT Dose Index (CTDIvol).
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CP-25: Suitable Sensor Location and Finger Combinations for Classification of Finger
Movements from Acoustic Myogram
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Abstract: Acoustic Myogram (AMG) is the vibration or sound signal produced during muscle contraction
and relaxation. A simple system like a condenser microphone is enough to capture an AMG signal from
muscles, unlike complex systems that are used in surface Electromyography (sEMG). Moreover, AMG signal
is not very sensitive to sensor placement like sEMG signal. Therefore, AMG is a potential research area to
find an alternative to complex and bulky sEMG system. This work focuses on finding a suitable sensor site
and finger combination for classification of finger movements from AMG data only. Five individual finger
movements were tested. AMG data was recorded from two different sites on hand, namely forearm muscle
and wrist. Analysis was performed on sample data from 5 subjects. Several machine learning algorithms were
applied to classify the data. From this sample analysis, three main outcomes were achieved: 1) Independent
five finger movements cannot be differentiated using AMG data solely, whether it is from forearm or wrist.
The maximum classification accuracy for forearm was 68% and for wrist was 60%. 2) Grouping of some
fingers provides significant classification accuracy, which infers that some common muscle fibers control
more than one finger. Four significant groupings were found and these are: (a) Group#1: Thumb, Index,
(Middle + Ring), and Little. Maximum accuracy for forearm was 62% and for wrist was 74%; (b) Group#2:
Thumb, Index, and (Middle + Ring + Little). Maximum accuracy for forearm was 88% and for wrist was
77%; (c) Group#3: (Thumb + Index), (Middle + Ring), and Little. Maximum accuracy for forearm was 90%
and for wrist was 62%; and (d) Group#4: (Thumb + Index), and (Middle + Ring + Little). Maximum accuracy
for forearm was 91% and for wrist was 76%. 3) As evident from the classification accuracies, forearm muscle
site demonstrates better result for AMG signal acquisition than wrist. In future, we would like to verify these
findings on bigger dataset and explore techniques to distinguish all five finger movements rather than in
groups.
2

CP-26: Design and Fabrication of Human Bone by using 3D Printer
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Abstract: Three-dimensional (3D) printing is an additive manufacturing technique, which allows the
fabrication of patient-specific scaffolds with high structural complexity and design flexibility, and gains
growing attention. Human bone is very essential for medical study and research. However, human bone
preservation is a complex and costly process and the preserved bone erosive with time. This research aims to
design and fabricate human bone (Pelvis and Mandible) by Polylactic acid (PLA) material with the same
geometry and anatomical structure by 3D printer. The anatomical structure and geometry of Pelvis and
Mandible have been collected from CT data. The bone was designed by AutoCAD 3D by using CT data.
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After comparing designed bones with original bones, designed bone is converted to Stereo-lithographic file
by a slicing software (breaks the model surface in slices) and then fabricated by a 3D printer. However, the
fabricated bone is exactly similar to the real bones with the same anatomical structure and geometry. 3D
printed human bones are cheap, long-lasting and environmentally safe. This 3D printed bone enhances the
medical study and research by its degrading behavior.

CP-27: Screening and Identification of low grade gamma tolerant contaminating
microbes from 99Mo/99mTc generator eluates
S. M. M. Mouna*, M. M. Rahman, M. Anwar Hossain, Momtaz F. Waheed, R. Akhter, M. R. Ali, M.M.
Rahman, F. T. Jahura, M. S. Reza, M. J. Uddin and D. Chowdhury
Institute of Nuclear Science & Technology, Atomic Energy Research Establishment, Ganakbari, Savar,
Dhaka
*
Email: mouna.mahbuba@gmail.com
Abstract: 99Mo/99mTc generator eluates are used for diagnosis in nuclear medicine and administered to
patients as intravenous injections. According to pharmacopeia all injections must be sterile and apyrogenic.
Therefore, this study aimed to determine the percentage of microbial contamination, to identify the
contaminating microbes and to investigate the cause of contamination of the 99Mo/99mTc generator eluates.
Samples were obtained between December 2014 to February 2019 from Radioisotope Production Division
(RIPD), Bangladesh Atomic Energy Commission, the only one medical radioisotope production sector in
Bangladesh. Sterility testing was performed for the detection of both bacterial and fungal presence for each
radiopharmaceutical sample. Over the course of the study, only 2 samples from 3634 Tc-99m generators
exhibited growth in at least one of the testing media within 14-day incubation period resulting contamination
rate of 0.05% which is satisfactory. Pseudomonas aeruginosa was identified by standard morphological and
biochemical characteristics from the contaminated culture media. As, P. aeruginosa can survive in distilled
water and disinfectants and well known as a source of contamination in tap water so this may come from the
contaminated vail. On the other hand, as P. aeruginosa also has good low gamma radioactivity tolerance so
we should investigate further with this strain.

CP-28: An iterative projection based motion correction for Single Photon
Emission Computed Tomography (SPECT)
Md. Nahid Hossain1, Adnan Kiber2, Kamila Afroj Quadir3, Roger Fulton4
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2

Introduction: Single Photon Emission Computed Tomography (SPECT) is one of the important imaging
modality in nuclear medicine used for diagnostic imaging of different organs of human body. Patient
movement during the acquisition time is a well known cause of artifacts in reconstructed SPECT data. The
patient‟s movements cause misalignment of the projection frames, which degrades the reconstructed image
and may introduce artifacts. These motion artifacts may significantly affect the diagnostic accuracy. Motion
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correction is the task of obtaining consistent projection data from the acquisition. Therefore, the motion
correction of patients in tomography images is very much essential for more accurate diagnosis and hence
achieves the quality of the images.
Objective: The aim of this work is to develop and evaluate a data driven approach to motion correction
without necessity for motion tracking system.
Materials and Methods: It has been proposed a method to iteratively estimate and compensate this motion
during the reconstruction. In every iteration, the rigid motion was estimated view-by-view and then used to
update the system matrix. The initial reconstructed image is motion contaminated, it can be used to generate a
first rough motion estimate. This motion is taken into account in a reconstruction process to generate a
motion-corrected image at the first iteration. Then the motion-corrected image and the motion estimate are
alternately updated to increase the likelihood, the iterations are stopped when the updated motion seems to
have converged. The algorithm consists of two parts; the joint image and motion (JIM) estimation and the
final reconstruction (motion compensation). Each JIM-iteration consists of 2 steps; a motion update and an
image update. The image update is done by applying multiple iterations of the OSEM algorithm. A final
iterative reconstruction was performed with the last motion estimate.
Results: The method was evaluated on simulations phantom study. From the simulations phantom data, we
produced the several simulated motion induced data and calculated the Mean Square Difference (MSD) value.
Motion correction algorithms were applied with the simulated motion induced data. The quality of the
reconstructed images was improved substantially after the compensation. In the simulation studies, most of
the motion blurring in the reconstructed images disappeared after the compensation.
Conclusions: The proposed method effectively eliminated motion-induced artifacts in simulated SPECT
scans. Since only measured raw data are needed for the motion estimation and compensation, the proposed
method can be applied retrospectively to SPECT scans affected by motion.

CP-29: Performance Measurements of Nuclear Medicine Imaging Modalities at
NINMAS
Md. Nahid Hossain1, Tanvir Ahmed Biman2, Ferdoushi Begum1, Khokon Kumar Nath1 and
Md. Saiful Islam1
1National Institute of Nuclear Medicine & Allied Sciences (NINMAS), BAEC
2Physical Science Division, Bangladesh Atomic Energy Commission (BAEC)
Corresponding Email: nahidhssn@yahoo.com
Background of the study: Performance measurements were carried out during installation of several
number of nuclear medicine equipment at the National Institute of Nuclear Medicine & Allied
Sciences. All tests were carried out to set the reference values for the new imaging systems including Dual
Head SPECT Scanners SYMBIA Evo Excel, PET/CT scanner Discovery 710 and Single Head Gamma
Camera for Thyroid Nucline TH-45.
Methodology: Performance measurements at the acceptance testing of the SPECT system were included
intrinsic flood field uniformity, intrinsic SPATIAL resolution, centre of rotation (COR) offset and
alignment of axes, sensitivity and total performance test. Intrinsic flood field uniformity was performed
with 0.4 mCi Tc-99m point source. Intrinsic spatial resolution was done with resolution bar phantom and
also performed through another method with 1 mCi Tc-99m point source. Total performance test was done
with Jaszczak Phantom. Acceptance tests for thyroid gamma camera were performed also. All tests were
carried out according to NEMA NU 1-2012 and IAEA Human Health Series No.6. The acceptance tests of
the PET system were performed by employing a WCC phantom and Hemotocrit capillary tubes and the
acceptance tests of the CT were performed by using CT Phantom. The WCC phantom was filled with water
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mixed 400 µCi of F-18. Three capillary tubes were filled with a fine drop of F-18 with negligible
activity. The CT phantom, with 6 sets of transparent line slits (5 slits each) was used to measure high
contrast resolution. A Deluxe Jaszczak phantom with water mixed 440 µCi of F-18 was used for total
performance. All the tests were carried out according to NEMA NU 2-2012 standard and IAEA
Human Health Series No.1. All phantoms were supplied by the manufacturer.
Results: For SPECT system, all values of intrinsic flood field uniformity were found <3.00%.
Intrinsic spatial resolution was 3.8 mm FWHM for both CFOV and UFOV. Also resolution was
provided by using bar phantom with visual inspection. Sensitivity was measured 207cpm/µCi for
LEHR collimator. The mean value of the COR offset was found <2 mm. For confirming uniformity and
resolution, visual inspection was done with Jaszczak Phantom. For thyroid gamma camera, all values of
the of intrinsic flood field uniformity, Intrinsic spatial resolution and sensitivity were measured
accordingly <2.8%, 3.0 mm FWHM for both CFOV and UFOV and 230 cpm/µCi for LEAP
collimator. The sensitivity of PET, measured with WCC phantom was 7.5cps/KBq with an activity
correction factor of 4.10. The spatial resolution of PET system in transverse measurement (FWHM) was
4.71 mm and axial measurement (FWHM) was 4.8 mm. The CT Phantom test provides a visual inspection
of resolution, contrastibility, noise and uniformity of CT system. For confirming system uniformity and
resolution, visual inspection was done with Jaszczak Phantom‟s PET/CT fused imaging. All visual images
were satisfactory.
Conclusion: During installation of nuclear medicine imaging modality, a set of acceptance tests
should be carried out to judge the system‟s proper functional capability. These tests are considered as
baseline study of the imaging system. All the results were satisfactory as per the specification.

CP-30: Studies on Novel Routes for Production of Medical Radioisotopes 61Cu and 64Cu
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Abstract: The radionuclides of copper, namely 61Cu, 64Cu and 67Cu, are of considerable medical interest.The
first two consider non-standard PET radionuclides and the latter as a therapeutic radionuclide. We
investigated a few novel routes using three accelerators and a nuclear reactor. Excitation functions of the
nat
Ni(α,x)60,61,67Cu and natNi(p,x)60,61,64Cu reactions were measured using the stacked-foil activation
technique.The irradiation with 45 MeV α-particles was done at the MC50 cyclotron, KIRAMS, South
Korea.The proton irradiations were performed with 5 MeV protons at the Tandem Accelerator, Dhaka,
Bangladesh and 16.7 MeV protons at the BC 1710 cyclotron at ForschungszentrumJülich, Germany. The
experimental data achieved were compared with literature data as well as with calculations using the code
TALYS-1.8. In α-particles irradiation, >95 % pure 61Cu can be produced using the energy window of
Eα=207 MeV with the impurities level of 5% 60Cu and 0.009% 67Cu at EOB. In this energy range, the 61Cu
yield would be 116 MBq/µA.h, which is enough for clinical scale production. On the other hand, the 61Cu
production using the 20 MeV proton beam on natNi is not feasible because of high impuritiesfrom60Cu and
64
Cu. Thus use of a highly-enriched 60Ni target is mandatory. The enriched 64Ni target is the best choice for
the production of 64Cu via the (p,n) reaction.However, our new measurements have strengthened the database
in the low energy range below 5 MeV. The fast neutron spectrum of the TRIGA Mark-II reactor at Savar,
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Dhaka, Bangladesh was characterized via multiple foil activation technique. Integral cross sections of the
64
Zn(n,p)64Cu and 67Zn(n,p)67Cu reactions were measured radiochemicallyand the results amount to
28.9±2.0mb and 0.84±0.07mb, respectively. The cross sections of the (n,p) reactions on 64Zn and 67Zn
induced by TRIGA reactor neutrons were measured for the first time. It is possible to produce 64Cu in GBq
quantities (with 67Cu-impurity <0.1 %) by irradiating a natZn target for 6 h with fast neutrons of a TRIGA
reactor. The simultaneous production of 64Cu and 67Cu for theranostic studies would be possible if irradiations
could be done at a high flux reactor.
Keywords: Accelerator, reactor, α-particles, proton, excitation function, positron emitters.
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Abstract: Radiation dose estimations for patients undergoing diagnostic examinations or/and treatments in
nuclear medicine are performed via calculations, based on models of the human body and on the
radiopharmaceutical behavior in the body. Very recently, 64Cu (Iβ+=17.4%, Iβ-=39%, IEC=43.6%, T1/2=12.7h)
has shown an important emerging biomedical radionuclide that is suitable for labeling a wide range of
radiopharmaceuticals for theranostic purposes.We conducted a Monte-Carlo based dosimetric calculation for
organ/tissue dose coefficients from64Cu radiopharmaceutical usingParticle and Heavy Ion Transport code
System(PHITS)1)considering patients as voxel phantoms JM2) and JF2).In addition, estimation of the sexaveraged whole-body effective dose has been done in accordance withthe ICRP 2007 Recommendations.In
the study, a dosimetry program has been developed that
can calculate the absorbed and effective doses from
biokinetic data expressed as fractional uptakes and
biological half-lives, cumulated activity per unit
administered activity and also by compartmental
modeling with predetermined transfer times. Estimated
results showed the highest uptake was in the liver,
followed by lower and upper large intestine walls, and
pancreas, in descending order. The critical organ was
liver with mean absorbed dose of 2.36E-01mGy/MBq for
JM and 3.02E-01mGy/MBq for JF, while the sexaveraged whole-body effective dose was 2.54E-02 Figure: Whole-body Effective dose coefficient
mSv/MBq and shown in Fig. as for comparison.In some
for 64Cu theranostic and its comparison with other
cases, some discrepancies in doseswere observed,
clinical studiesof same theranostic agent but with
demonstrating the necessity of this sophisticatedmodel
ICRP/ICRU reference phantoms.
for accurate dose calculations.
References:
1. T.Sato et al., J.Nucl.Sci.Technol.55, 684-690 (2018).
2. K. Satoet al., Radiat. Protect. Dosim. 149, 43-48(2012).
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CP-32: Imaged based dosimetry in renal scintigraphy using MAG3, DMSA,
DTPA and correlation with MIRD equations
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Abstract: Renal scintigraphy is a non invasive diagnostic procedure that uses nuclear medicine to examine
the anatomy and functional information of kidneys. This work has been carried out to evaluate biodistribution of different agents (MAG3, DMSA, DTPA) for scintillation scan for renal function and measure
internal dosimetry of patients by image based technique. The correlation of the results with MIRD equations
and Image based dosimetry has been studied.
The scintillation method has been implemented on 325 patients (209 male and 116 female) with three
different agents into different aged (from 1 month to 80 years) patients. In this work, it has been observed that
the paediatric group got highest average uptake 77.19% in 99mTc-MAG3 renal scan. The average uptake
percentage in kidney of this same age grouped patient has been found 66.55% and 70.57% in 99mTc-DTPA
and 99mTc-DMSA scan respectively. This variation causes as the rate of plasma clearance flow of these agents
are different. For this reason, the background uptake percentage in 99mTc-MAG3 scan has been found lower in
the Liver 11.94%, Spleen 2.04% and Heart 8.86%. However, the background uptake percentage has been
found comparatively higher in 99mTc-DTPA (liver 16.55%, spleen 3.04%, heart 13.84%) and in 99mTc-DMSA
scan (liver 16.86%, spleen 2.26%, heart 9.46%.
In phase correlation analysis, a significant correlation has been found that the uptake percentage does not
depend on the variation of the phases rather the variation depends only on the biological structure of the
radiopharmaceutical agent. Moreover, the probability of renal dysfunction arises with the age has been found
in this research work. The middle age group (20 to 40 years) patient got higher uptake in kidney in both cases,
using DTPA the uptake percentage has been found 71.76% and using DMSA it has been found 75.53%. After
that the uptake percentage decreases with ages.
The average kidney uptake percentage using image based scintillation and MIRD software has been found
almost same where the average uptake percentages have been found 77.67%, 79.42% and 78.25% using
DTPA, DMSA and MAG3 scan respectively. The percentage of error according to the reference value
(highest uptake for normal kidneys) for both cases has been found 18.24%, 16.4% and 17.63% in DTPA,
DMSA and MAG3 respectively.
However, DMSA agent has been implemented in scintillation static scan; which was not effective to measure
directly the obstruction of renal flow as we got from dynamic studies using MAG3 and DTPA. The
anatomical structures that can be found in DMSA scan may portend the existence of obstruction (cysts or
tumors) in kidney caused by renal dysfunctions.
Key words: Renal scintigraphy, MAG3, DMSA, DTPA, MIRD
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Introduction: The inverse problem of nerve conduction is a very well-studied problem that had been the subject of study
in the field of both theoretical and computational neurological research for more than two decades. In the inverse
problem of nerve conduction, the pattern of Fiber Diameter Distribution (FDD) is determined. But it is a challenge to
model the FDD from Single Fiber Action Potential (SFAP) model. There are some techniques that can be applied to
solve this ill-conditioned inverse problem. Besides, there are numerous applications of the predicted FDD model.
Aim: In this work, our main objective was to find a pattern for the FDD of a motor nerve.
Methods: We have assumed the SFAP function as

; where A, B and C are parameters that are

dependent on nerve fiber diameter (). The combined electrical activities of every single fibers constitute the Compound
Action Potential (CAP). We have applied the Gradient Optimization Technique to find an optimal pattern for FDD by
using the SFAP model. We have assumed the FDD model to be an 8 th order polynomial function. The optimal coefficients of this polynomial function were derived using gradient optimization techniques.
∫

∫

∫

Figure1: SFAP (mv) vs t(ms) for different diameter lengths

Figure 2: SPAF Duration(ms) vs Fiber Diameter(m)

Results: Applying Gradient Optimization Technique, we have determined the optimal 8th order polynomial function for
FDD using the least square approach. Here the curve of FDD with respect to fiber diameter, is bimodal. So, this
predicted FDD model shows a good fit to the fiber density distribution
in the nerve.

Discussion: The expression for FDD from the assumed SFAP model
using an inverse technique was derived. We will implement this FDD
model to explain the changes of conduction velocity due to different
conditions of the nerve fibers. We will show that this model can also
be used to study different conditions of motor and sensory responses
of the nerve. It can also be used to explain the Distribution of
Figure 3: Fiber Density vs Fiber Diameter (m)
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Conduction Velocity (DCV) and the Distribution of F-Latency (DFL). Furthermore, it can be used to differentiate
between Compound Action Potential of active and damaged nerve fibers. In other words, we will use this FDD model to
estimate the level of damage/inactivation in the fiber population.

CP-34: Estimation of Blood Pressure from PPG: Towards Cuff-less
Measurement
Sadia Afrin and Muhammad Abdul Kadir
Department of Biomedical Physics and Technology, University of Dhaka, Dhaka 1000, Bangladesh
Email: sadiaafrin.eee@gmail.com
Abstract: Blood pressure is one of the vital indications in conjunction with respiratory rate, heart rate,
oxygen saturation, and body temperature. As the variation of blood pressure is often indicative of several
long-term diseases, proper and accurate measurement of blood pressure is very important. The existing
noninvasive methods to measure blood pressure are not suitable for continuous monitoring, and sometimes
uncomfortable for the subject. In this work, a novel approach to estimate blood pressure using
photoplethysmography (PPG) is proposed that does not require the use of cuffs. For that purpose, a dataset
was formed by taking the necessary information and PPG signals of fifteen healthy individuals using a
reflectance mode PPG sensor. PPG signals were recorded with a pressure of 50 mmHg on the forearm and
that without any pressure. Several parameters of the PPG signals were extracted, including the peak amplitude
values and corresponding time scale values using MATLAB. According to Windkessel theory, the aorta acts
as an elastic reservoir; the blood flow rate is proportional to pressure and inversely proportional to the
peripheral resistance. Assuming PPG signal amplitude is equivalent to the flow rate, the difference in PPG
amplitude at two different peripheral resistances is considered to be proportional to the blood pressure.
Experimental results showed a good correlation between features extracted from PPG signals and blood
pressure values. The feature, normalized amplitude difference of PPG signals recorded without and with
pressure respectively multiplied by factors dependent on age and height of an individual, gave the highest rvalue (0.7524 for systolic blood pressure, 0.7187 for diastolic blood pressure) in the least-squares regression
analysis. The corresponding regression curves were considered for estimation of blood pressure. The accuracy
of the proposed method was then tested by forming another dataset of five test subjects. The blood pressure
values estimated using the proposed method are in good harmony with the actual blood pressure values with
an error of less than 7% in most cases. This method is hoped to be an opening step towards cuff-less blood
pressure measurements using PPG signals suitable for continuous monitoring.
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VP-35: Development of a functional electrical stimulation device for
Foot-drop – a neuromuscular disorder of lower limb
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Abstract: Difficulty lifting the front part of the foot while walking is called
Foot-drop, the most common cause being compression of the peroneal nerve
near the knee. Other reasons for foot drop include stroke, multiple sclerosis,
cerebral palsy, etc., in which some of the motor functions are lost. A
remedial modality of foot drop is Functional Electrical Stimulation (FES) in
which an artificial electrical stimulation is applied to the common peroneal
nerve of the leg at a precise moment and for an appropriate length of time
during a walking cycle. This contracts the muscles responsible for lifting the
front of the foot (dorsiflexion). This allows the person to walk with a better
gait. FES devices for foot drop are available in advanced countries, but
these are very expensive, not affordable to people in countries like
Bangladesh. Therefore, with a long experience of neuromuscular
stimulation and monitoring at the University of Dhaka by our extended
group, we embarked upon development of an FES device for foot drop, with
the aim of making it available at a low cost and the first prototype is shown
Fig 1: The prototype on trial
in use in Figure 1. This will be subject to further development to miniaturise
on a person‟s leg
the device and to make it robust for regular use. A block diagram of the
developed system is shown in Figure 2.An inertial measurement unit (IMU), based on accelerometers, was

Fig 2: Schematic diagram of the FES device under development.

used to sense movement of the knee. The output was appropriately analysed dynamically using a
microcontroller to determine the swing phase of the leg precisely. For this an algorithm using Kalman Filter
was developed to minimise drifts and noise of the IMU output. This timing information was used to generate
appropriate pulses, again by programming the microcontroller, to drive an electrical nerve stimulator. The
stimulation pulses were applied to the peroneal nerve through non-invasive skin surface electrodes, which
activated foot dorsiflexion. The timing can be adjusted for each individual, to suit a particular walking speed.
Later, an automatic solution to this problem will be developed for different walking speeds and for climbing
stairs. The prototype will be soon tested on patients under supervision of medical specialists. It is expected
that this device may be commercially distributed under Tk. 20,000, as against several lakh taka for foreign
made ones, b ringing it within affordability of many patients in countries like Bangladesh.
Acknowledgement: International Science Programme of Uppsala University, Sweden, for partial support.
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Abstract: Primary Focal Hyperhidrosis is a physical condition of sweating in an excessive manner which is
beyond the necessity to maintain thermal homeostasis. This disorder, particularly of the palms and feet, have a
negative effect on a person‟s quality of life, leading to social embarrassment and decrease in productivity.
Among all the treatments available for such hyperhidrosis, the simplest, safest and effective therapeutic
option is Iontophoresis, being practiced since 1940. In its common application, a medical device is used to
pass a mild electrical current through the palms immersed in tap water in two separate metallic containers. No
significant or serious side effect has been reported so far. In Bangladesh, an Iontophoresis device was
indigenously developed by our extended group at the University of Dhaka in 1994 and later distributed by
BiBEAT Limited and marketed under the name, „Anti-Sweat‟. This uses a dual chamber plastic tray with
aluminium electrodes which are separated in the middle. Two pieces of thick cotton towel, soaked in tap
water, are placed on the electrodes. It treats one hand at a time so that the patient can control the level of
current according to one‟s tolerability using the other hand. The hand to be treated is placed on top of the
towels covering both chambers and a constant DC current, of very low magnitude, is driven from one half of
the hand to the other half. However, in order to balance the charge distribution inside the hands, the patient
manually switches the direction of current though half the treatment time. The patients are asked to take about
20 minutes treatment per hand every day till sweating
becomes normal. After intervals of about 4 to 6 weeks,
sweating again comes back and the patient has to take
maintenance treatments, although for less number of
days than that needed for the initial course. Another
observation was that many patients taking
iontophoresis therapy on palms have reduced sweating
on feet automatically.
This abstract reports the results of data obtained from
200 hyperhidrosis patients who took treatment using
the Anti-Sweat device at their homes or at BMPT on
their own will. Excessive sweating in an immediate
Fig 1. Number of days needed to improve by
family member was present for 44.5% of these patients.
patients who got success through treatment with
Among these 200 patients, 20% had excessive sweating
„Anti-Sweat‟, indigenously made in Bangladesh.
in winter, 8% in summer, 7% during mental stress
while the rest could not link theirs to any such conditions. All these patients were treated with iontophoresis
process for 7-22 days, which resulted in 91.5% success (183 patients). Figure 1 shows a graph showing the
number of days of treatment required by these 183 patients to attain normal condition. The median value was
around 15 days. Therefore, the local version of the Iontophoresis device, „Anti-Sweat‟ performed equally well as
those in use in advanced countries, but available at a much lower cost. Thus „Anti-Sweat‟ is an affordable and
effective device for home treatment of excessive sweating or hyperhidrosis.
Acknowledgement: International Science Programme of Uppsala University, Sweden, for partial support.
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Abstract: For critically ill patients in intensive care units (ICU), liquid food is fed to the patient through a
nasogastric tube. However, no satisfactory method exists at present to monitor the amount of food remaining
in the stomach, which is needed to decide
whether the next feed should be given or
not. If the patient cannot digest the food,
overfeeding may push food into the lungs
resulting in severe complications. In the
present work, a simple electrical impedance
technique, known as „Tetra-Polar Impedance
Measurement (TPIM)‟ employing four
Fig
1:
TPIM
electrode
Fig 2: Indigenous computerised
electrodes has been tried to monitor residual
configuration
used
for
gastric
instrument for TPIM in use at
gastric volume in such critically ill patients
emptying (connected by red,
the ICU for gastric emptying
in an ICU. Here, the main challenge is
yellow and green clips)
localisation of the stomach, since
surrounding organs also affect the measured electrical impedance considerably. Through several trial
measurements, an electrode configuration as shown in Figure 1 was found to be giving good localisation. For
the measurement, a computer interfaced TPIM system was also developed by the authors indigenously. The
PC was also used to analyse the acquired signal further. Figure 2 shows this system in use in an ICU on a
patient.
As a feasibility study, the system was tried to monitor gastric
emptying and to measure residual volume in 20 critically ill
patients at the ICU of BSMMU. Necessary ethical clearance
was taken beforehand. Figure 3 shows impedance change (in
percentage) graphs for 7 patients after a feeding regime with a
fixed volume of liquid food. Ignoring the undulations which
may be caused by different factors, if the average changes are
followed, it may be seen that the impedance goes down just
after feeding and then gradually increases as the food is
Fig 3: Percentage impedance change of 7 patients after removed from the stomach through the digestion process,
which is expected. The residual volumes at the end of the
feeding at time=0 when the impedance went down
sharply. The change gradually decreased representing period were tested against the remaining liquid volume in the
gastric emptying (TP cases).
stomach through sucking the contents out and measuring the
volume. These 7 patients were considered as „True Positive
(TP)‟. In 9 patients, digestion did not occur and the impedance values did not rise, which were also verified
through suction. These were considered as „True Negative (TN)‟. However, in a few cases, the impedance
change did not match the measurements of the volume sucked at the end of the measurement period and these
cases were either False Positives (FP, 1 case) or False Negatives (FN, 3 cases). These gave Sensitivity and
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Specificity values of 70% and 90% respectively giving an efficacy of 80%. This preliminary successful result
justifies further study through improvement of the system design.
Acknowledgement: International Science Programme of Uppsala University, Sweden, for partial support.
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ABSTRACT: Diabetic foot ulceration leading to gangrene and amputation is a serious medical complication.
Due to peripheral neuropathy caused by diabetes, patients become insensitive to pains caused by high
pressure points under the feet which, if identified early, may be managed to prevent further deterioration.
Since while walking, the whole body weight falls on a single or a few spots under the foot momentarily, it is
crucial to monitor and accurately measure the dynamic pressure distribution under the feet. With this aim, our
extended group at the University of Dhaka had developed an optical sensor based „Dynamic Pedograph‟
earlier following techniques used by groups in the UK. This sensor uses a thick glass slab covered with a
white paper, topped by a black plastic sheet on which a patient walks. Light from a linear light source is
delivered horizontally into the glass slab, which remains bound by total internal reflection. Localized pressure
on the top removes the air layer between the paper and the glass slab causing breakdown of total internal
reflection, resulting in scattering of light from the white paper. A digital camera placed underneath captures a
video image of this distribution of scattered light, the intensity being proportional to the applied pressure at
any instant, from which high pressure points are identified. Discrepancy between the values of static and
dynamic pressure due to objects of the same weight observed earlier led to a hypothesis that for the same
applied pressure, the mechanical inertia of the air molecules to move away from the pressure point may result
in a lower light intensity for a shorter contact period and vice-versa. This study was taken up to study the
above effect quantitatively, which required constructing suitable measuring instruments with considerable
mechanical and electronic design challenges and carrying out multiple experiments.
Firstly, a wooden cart was designed and developed with small ball bearings as the wheels. Different weights
were placed on the cart and it was moved at different
speeds over the sensitive area of the pedograph. The
speed was measured using two methods, (i) from the
video frame grabs of the pedograph images, as these
were taken at a constant rate of 30 frames per second,
(ii) designing an external IR sensor based instrument
which measured the reflection from a white paper of a
known length, pasted on an appropriate side of the
cart. The apparent pressure (obtained from the light
intensity of the pedograph images) were then plotted
against the speed obtained using both methods as
shown in Figure 1. It was found that the apparent
pressure indeed decreases with speed in an exponential
manner. This was an important outcome of the present
Fig 1. Apparent pressure vs. speed graph for a cart
work in terms of Physics and it may be possible to
moving on the Pedograph obtained using video
develop a mathematical analysis to explain this
images (blue line) and IR speed sensor (red line)
behavior in future. Besides, in terms of technology,
this can now be used to compensate for the speed of walking in order to improve the accuracy of the pressure
distribution observed. Therefore, the outcome of the present work will help in advancing the science and
technology of the Dynamic Pedograph in a significant way.
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Introduction: Lung diseases detection is very important. Some of lungs diseases change the electrical
conductivities of lung tissues and fluids. Accumulation and distribution of different body fluids take place
within the lungs due to different lung diseases like-pulmonary edema, acute respiratory distress syndrome.
Diseased lungs are expected to have different electrical conductivities and relative permittivities from healthy
lungs. We proposed a new improved, non-invasive, non-radiative and non-health hazardous Electrical
Impedance Measurement (EIM) method, which have the potential to detect some lung diseases with more
sensitivity.
Material and Methods: Our Proposed EIM method uses two(2) surface electrodes for very low power and
safe current injection (1mA,50 kHz ) placed at the center of frontal and posterior side of the chest along the
right lung, and Eight(8) surface electrodes at the posterior side of the chest along the right lung following the
ellipsoidal shape for electric potential measurement. Existing EIM method uses eight surface electrodes
placed at equal distance around the chest in horizontal plane along the lung cross section for current injection
as well as electric potential measurements. COMSOL Multiphysics software was used in this Simulation.
Same Dimension of chest and different lungs parameters for both Existing and Proposed EIM methods. The
dimension and parameters of the chest phantom were: a-semiaxis=10 cm, b-semiaxis =20 cm, height= 42 cm,
electrical conductivity 0.352 ( S/m) , relative permittivity= 10094.For right lung ( ellipsoid shaped ) a-semi
principal axis= 4.5 cm , b-semi principal axis= 6 cm , c–semiprincipal axis=16 cm but for left lung ( ellipsoid
shape ) a-semiaxis = 4 cm , b- semiaxis = 4.5 cm , c- semiaxis = 17 cm and lung connector ( cylindrical
shaped) radius= 3 cm, height= 6 cm, electrical conductivity= 0.103 (S/m) and relative permittivity= 4272.50
for healthy lung. The electrodes (Ag–AgCl) were spherical shaped of radius=1cm, electrical conductivity
=1×
(S/m) and relative permittivity= 65 are used. For Pulmonary Edema lungs the dimensions and its
connector were same but electrical conductivity was taken1.50(S/m) and relative permittivity 98.56.
Results and Discussion: We have calculated Relative Electric Potential Change (REPC) for electrodes
between healthy lungs and Pulmonary Edema. Existing EIM method produced the maximum, minimum and
average relative sensitivity REPC values of 7.88%, 3.60% and 5.80%, respectively and the dynamic range
was 3.60% to 7.88%. Our Proposed EIM method gave REPC values the maximum of 9.18%, minimum of
7.03% and average relative sensitivity was 8.07% and the dynamic range was 7.03 % to 9.18%.
Conclusion: Our proposed opposite current drive EIM method is more sensitive to estimate the relative
electric potential change in lungs, which reflects the detection of lung disease Pulmonary Edema more
effectively.
Key words: Electrical Impedance Measurement (EIM), COMSOL Multiphysics, Relative Electric Potential
Change (REPC), Pulmonary Edema, Sensitivity.
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Abstract: Almost 65% of Bangladesh population lives in rural areas where no doctor is available within a
reasonable distance. This leads to maltreatments and severe complications as these people take advice of
quacks and pharmacy salespersons. Therefore telemedicine through internet can be the solution here. Since
most telemedicine systems developed in the advanced countries focus more on specialized consultation for
tertiary care, with a qualified doctor available at the patient end, these are not of much use in Bangladesh rural
areas. Therefore, a web based telemedicine system including software and integrated online diagnostic
devices like Stethoscope and ECG was developed by our extended group at Dhaka University indigenously
with our rural people in mind. A trained computer operator at the patient end inputs the minimum necessary
information of the patient into the system and then links the patient to the doctor through internet. Some basic
physical measurements like height, weight, blood pressure, blood glucose, haeomoglobin, etc., are measured
manually by the operator and the results are typed into the system. The operator is also trained in sending
online information using the stethoscope and the ECG system. The doctor at the other end gets as much as
possible information from the patient through video conference and the above information. At the end the
doctor generates a prescription with software support which is then printed by the operator and given to the
patient. All information are saved in a cloud server for future reference. The Administration can oversee all
activity and data in real time. A mobile phone version was also developed using which a patient in a village
can consult a remote doctor right from his or her homestead.
This abstract present the experience of deploying this system. After two years of field trial from 2013, we
deployed it in 2015 throughout Bangladesh taking necessary permission from the Government under the
name, „Dhaka University Telemedicine Programme (DUTP)‟. At present there are more than 40 rural
telemedicine centres and so far we have provided more than 27,000 teleconsultations. The centres are
organized by local entrepreneurs while the doctors provide consultation from their individual places of
convenience, without having to come to a call centre. The patients pay a fee to avail of this service. We also
provided a poor fund to support a limited number of poor patients, with donations from individuals or
organisations. Although it is planned to make the system self-sustained in the long run, the rural people are
still not used to pay for a doctor‟s consultation. Therefore, it still needs funding to subsidise the expenses. We
carried out some limited survey on the efficacy of the system. On the whole, all the users, patients, operators,
doctors and administrators were reasonably satisfied on the use of the system. The patients had to spend much
less time and money in getting the consultation compared with that spent in getting similar services from the
nearest Upazilla hospital, mostly several kilometres away, or from private practitioners who are available on a
few days of the week only. The percentage of females, elderly and children taking the telemedicine service
was about 75% which speaks greatly in its favour. For the mobile phone based system we had a brief trial
through female roving telemedicine operators (RTO) in a few rural areas. The percentage of females, elderly
and children taking the service was about 95%, which indicates its success and future potential. However, we
could not continue this service as the expenses cannot be recovered at present. This will need donor support
for some years.
DUTP received several national and international awards in the last few years. In future we plan to add more
online diagnostic devices and integrate health education and awareness programmes through the RTOs, if
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funds are available. Therefore, it will be a comprehensive approach towards healthcare, particularly for the
deprived people in the rural areas of low resource countries of the world.
Acknowledgement: International Science Programme of Uppsala University, Sweden, for partial support.
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Abstract: Pulsed Electro-Magnetic Field (PEMF) is a non-invasive and drug-free therapy modality, which
can be used for home remedy of pain. Pulsating Electro-magnetic Field has been reported to be highly
successful in alleviating pain, without any side effects. Magnetic field penetrate unabated into the internal
organs of the body. Pulsating magnetic fields create pulsating electric field in turn. It has been suggested that
PEMF increases local blood microcirculation (in the capillaries), triggering and enhancing body‟s own
healing processes, which relieves pain.
Our extended group at the University of Dhaka and BiBEAT have developed an indigenous device for PEMF
and distributed under the name, „Electro-Health‟ by the latter. The initial design used a pulse width of 1.2ms
repeating at 70 Hz using a 200 turn coil of diameter 8cm. This abstract presents the outcome of the
application of this device on 41 patients having different types of pain. The patients were advised to apply
PEMF for 2 hours daily and feedback was taken after about one and a half months. The results are presented
in the following table.
Pain location/cause
Back Pain
Due to arthritis
Due to diabetic neuropathy (6
years)
Wrist Pain
Neck Pain
Shoulder Pain
Due to disc degeneration
Due to spinal cord problem
Knee Pain
Due to knee fracture
Hip joint pain (1 year)
Spondolysis
Edema

Number
of
persons
23
1

Improved
18
1

1

1

1
3
4
1
1
2
1
1
1
1

1
3
3
1

Partially
improved

Not
Improved

3

2

1
1
1

1
1
1
1

1

It can be seen that 35 out of the 41 patients got improvement. Hence it may be concluded that PEMF obtained
using the Electro-Health device is effective in relieving most pains. Since it is low cost and is designed to
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sustain conditions existing in warm and humid countries like Bangladesh, it has a great potential in benefiting
people in these countries.
Acknowledgement: International Science Programme of Uppsala University for partial support.
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Abstract: Intensity-modulated radiotherapy (IMRT) treatment demands accurate dose determination and
stringent quality assurance (QA) for delivery of highly conformal dose to the patients. The aim of the present
research was to study the dosimetric characteristics of portal dosimetry and 2D array detector for dose
verification of radiotherapy treatment plans, and the QA testing of IMRT. In this study, portal dosimetry was
performed for 96 fields from 12 IMRT plans of 3 head and neck (HN) cancer patients at gantry zero and
source-to-detector distance (SDD) of 100 cm. Portal dosimetry was realized using an amorphous silicon
electronic portal imaging device (EPID) and portal dose prediction algorithm implemented in Eclipse
treatment planning system (TPS). Agreement of predicted and EPID measured photon dose distribution were
evaluated using gamma (γ) index set at 3% at 3 mm distance to point agreement (DTA). Three gamma scaling
parameters: percentage gamma passing rate (γ% ≤ 1), maximum gamma (γmax) and average gamma (γavg) were
estimated for each field using gamma index method. An independent measurement was carried out using
MatriXXFFF 2D ion chamber array with detector plane at 100 cm and γmax, γavg and γ% ≤ 1 were estimated using
myQA Patient software. All measurements were done with CLINAC iX (Varian Medical System, Palo Alto,
CA) linear accelerator installed in the Institute of Nuclear Medical Physics (INMP), AERE, Savar, Dhaka,
Bangladesh. For all 96 fields, predicted and EPID measured dose distribution agrees well with mean ± SD
value for γ% ≤ 1 = 93.31% ± 2.66%, γavg = 0.36 ± 0.05 and γmax= 2.66±0.43, respectively. On the other hand
independent verification of the planned dose fluence from the same IMRT fields using MatriXX FFF ion
chamber array also resulted in comparable values of γ%≤1 = 96.13% ± 1.30%, γavg = 0.31 ± 0.02 and γmax =
3.8±1.30, respectively. However, in all plans γ%≤1 was consistently lower in EPID measurements. The present
results were compared with the reported series and found that our results for gamma passing rate significantly
underestimated most of the reported values.
b
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Abstract: The standardization of a clinical photon beam in a treatment planning system (TPS) is highly
recommended and used in patient treatment. A lot of functions of TPS are needed to be checked for this, such
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as patient anatomical information, inhomogeneities, beam geometry, flatness, beam symmetry, penumbra,
TMR etc. The study has been done at the Institute of Nuclear Medical Physics (INMP), AERE, Savar, Dhaka
within the IAEA framework. The data is taken for 12 field sizes (3 × 3, 4 × 4, 6 × 6, 8 × 8, 10 × 10, 12 × 12,
15 × 15, 20 × 20, 25 × 25, 30 × 30, 35 × 35 and 40 × 40 cm2) at same conditions. For this study 3D water
phantom, ionization chambers and electrometer are used. The measured PDD curves were obtained for 6MV
photon beams with above mentioned field sizes and compared with different field size PDD curves calculated.
Treatment planning in photon beam radiotherapy requires fast and accurate methods for the calculation of an
absorbed dose distribution in a patient. Modern dose calculation algorithms also require for standardization of
the photon beam produced by a medical linear accelerator. The purpose of calculation accuracy verification
for treatment planning system is to ensure the agreement between planned and delivered radiation dose to a
patient, and to minimize the likelihood of accidents in radiotherapy. The treatment planning for the number of
clinical test cases were performed on 3D water phantom, and compared to measured data; - measurements
with ion chamber were done in the same phantom and compared with TPS calculated values; - corrective
actions were done for the data observed as erroneous.
Keywords: 3D Water Phantom, Ionization Chamber, Linac, Electrometer.
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Purpose: Brachytherapy (BT) is a one kind of radiation therapy where sources are placed into or near the
tumor for giving a high radiation dose. Now a days, most of the hospitals are doing intra cavitory treatment in
Bangladesh and interstitial brachytherapy is rarely practiced. Quality assurance is a part and parcel of
brachytherapy treatment while appropriate quality assurance measures to minimize risks to both patients and
medical staff. One of the important test of QA of brachytherapy treatment is verification of TPS dose
calculation. The purpose of study is to verify the treatment time in interstitial brachytherapy using Paris
System.
Materials and Methods: MATLAB (2016 a) and a test case of Paris system has been used in this study. A
case for a single plane where 6 catheters (7cm length), 15dwell position for each catheter and 0.15 cm
distance between dwell position have been used. This study has been done according to the principle of Paris
System, all catheters has been inserted according to the ICRU 58 and dose rate calculation was done
according to TG 43 protocol. This study identified the central plane from which the basal points were
determined between the wires. The co-ordinates of basal point and dwell position are needed for
determination of distance as well as mean basal dose rate (BDR) for each catheter using Mat lab. As 85 % of
BDR is the RDR (reference dose rate) so treatment time has been calculated after correcting BDR and RDR.
Results: The total treatment time for calculated and test case were 225.4 sec. and 225.7 sec. The deviation
between these is only 0 .3 second, which is acceptable.
Conclusion: It is standard practice in BT to have a second, independent check of the treatment plan. It is one
and utmost duty of a medical physicist to perform the TPS dose verification other than electrical check,
mechanical check, dosimetry and radiation safety check Therefore this study will be helpful for the practicing
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of Paris system for the interstitial brachytherapy besides intracavitary brachytherapy that might open the new
era of cancer treatment in Bangladesh.
Keywords: Interstitial Brachytherapy, Paris system, Treatment time verification.
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Introduction: Proton beam is used in particle therapy for conformal irradiation of a tumor while sparing
surrounding healthy tissues and organs at risk. To verify the dose distribution within a patient during proton
therapy, indirect methods such as Positron Emission Tomography (PET) must be used. This method is based
on the0.511 MeV photons detection, resulting from the annihilation of emitted positrons of the nuclear
reactions that take place between protons and nuclei in the tissue. Positron emitters, such as 10C,11C,13N,15O
nuclei are produced via non-elastic nuclear reaction of protons with the target nuclei ( 12C,14N and16O) of the
irradiated tissue. The primary purpose of this investigation is to quantify the yields of positron-emitting nuclei
and their yield-depth distribution by utilizing the PHITS code.
Material and Methods: In this study, the PHITS Monte Carlo code was applied to simulate a soft tissue
phantom in proton therapy to evaluate the positron emitter production. A soft tissue(consisting 0.1% H,
0.11% C, 0.02% N, 0.76%O with density of 1.0 g/cm3)phantom with dimensions of 20 x 20 x 60 cm3 was
irradiated with100 MeV and 150 MeV proton pencil beam. In simulation the energy deposited from the
incident primary particles and yield of positrons were recorded for every 1mm increment of depth in the
phantom.
Results: The yields of positron-emitting nuclei per incident particle for proton pencil beam in soft tissue are
shown in Table 1. As for example, the depth-dose curve as well as the yield of positron-emitting nuclei and
their total per incident particle of 150 MeV proton beam as a function of depth are shown in Figure. 1. And,
Figures. 2(a) and 2(b) are shown the 2-dimensional and Spatial distribution of 15O isotope that produced
during irradiation by 150 MeV proton beam.
Nuclei
100 MeV
150 MeV
15
O
0.0144
0.0248
11
C
0.0049
0.0092
11
N
0.0025
0.0044
10
C
0.0003
0.0008
Table 1: Yields of positron-emitting nuclei produced by proton pencil beam in the soft tissue.

Figure. 1: Depth dose profiles with nuclei. Figure. 2(a): 2D distribution Figure. 2(b): Spatial distribution
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Conclusion: The yields of positron emitter productions depend on the incident beam energy and composite
material of the target and strongly depend on the modeling of nuclear interactions. With this analysis, it can
be seen that11C and15O nuclei are the most suitable radioisotopes for monitoring the Bragg peak position in
proton therapy. This particular application built within the PHITS code thus predict the amount of positronemitting nuclei as well as the yield-depth distributions of these nuclei in proton therapy.

CP-46: Consistency of Output Dose/MU and Beam Quality for Photon Beam of
Energy 6 MV and 15 MV of ClinaciX Used for Radiotherapy at Institute of
Nuclear Medical Physics, AERE, Savar
M.A. Hasnat1, Nazneen Sultana1, M.F. Uddin1, Mannu Bardhan Paul1, Juwel Hosen1, Rayhan Alam1,
JakirHosen1, SamiulAlim1, K.M.Mahabub Morshed3, Motiur Rahman2, M.M. Ahasan1
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Institute of Nuclear Medical Physics, AERE, BAEC
2
TMSS, Bogura
3
Institute of Nuclear Medicine and Allied Sciences,Cox’s Bazar, BAEC
*Email: hasnat.phy@gmail.com
Introduction: Medical linear accelerator delivers ionizing radiation which is used for cancer management. In
radiotherapy, it is mandatory to provide maximum dose to the cancerous tumor and minimum dose to the
surrounding normal tissues. So it is required to assessthe consistency of beam output dose/MU and beam
quality.
Methods: The output dose of ClinaciX of photon beam of energy 6 MV and 15 MV installed at Institute of
Nuclear Medical Physics, AERE Savar has been measured withFC65-P ionization chamber using IBA Blue
Phantom 2 at reference condition. In this study, data collection period was from March 2019 to November
2019 anddosimetry protocol TRS-398 was used.
Result: The measured beam quality TPR20,10were found in between 0.65 to 0.68 and corresponding KQ were
in between 0.995 to 0.993 for 6MV photon. For 15 MV photon energy, the TPR 20,10were found in between
0.74 to 0.76, whereas corresponding KQ were in between 0.981 to 0.976.The measured output dose/MU were
found in between 0.995 to 1.012cGy for 6MV photon and 1.007 to 1.011cGy for 15MV photon.
Maximumdeviation 1.2% has been observed for 6MV photon.
Conclusion: In our study, the observed deviations of output dose/MU were in tolerance interval instructed by
the protocol. Here, absorbed dose to water based protocol was followed which reduced the uncertainty of the
accuracy of the dose determination.
Keywords: Linac,Dose, Consistency, Beam Quality etc.

CP-47: Absolute Dosimetry Study of Newly Installed Clinac iX Machine using
Water phantom and Easy Slab Phantom
1

N Sultana, 1M A Hasnat, 1M F Uddin, 1S Alim, 1M M Ahasan
1

Institute of Nuclear Medical Physics, AERE, Savar, Dhaka.
Email: nazneenemy@gmail.com
Abstract: Clinac iX machine has been newly installed at Institute of Nuclear Medical Physics, Atomic
Energy Research Establishment, Savar, Dhaka and started to treatment delivery from recent time. As a part of
quality assurance, absolute dosimetry is performed using water phantom and solid phantom (easy slab) once
in a month. It is the direct measurement of radiation dose without any need for calibration of the dosimeter
response in a known radiation field. In this study, we use 1D water phantom (according to TG-51 and IAEA
TRS-398 dosimetry protocols), easy slab phantom in water-equivalent RW3 material (polystyrene with
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titanium oxide admixture) as solid phantom, electrometer, FC65-P ionization chamber. At first, we measured
the absorbed dose at 10 cm depth on 10×10 cm2 field size using water phantom as mentioned in the TRS-398
protocol. Quality factor KQ was measured using the TPR20,10 ratio with SAD=100 cm and other factors Kpol,
Ks were determined keeping SSD=100 cm. Same procedure was followed in case of solid phantom. During
water phantom use, we got the absorbed dose/MU are 1.008 cGy, 0.998 cGy, 0.998 cGy, 1.003 cGy for 6 MV
and 1.001 cGy, 1.017 cGy, 1.017 cGy, 1.019 cGy for 15 MV. On the other hand, we got the absorbed
dose/MU at same depth with solid phantom for 6 MV are 1.0036 cGy, 0.987 cGy, 0.983 cGy, 0.9929 cGy,
0.996 cGy, 0.998 cGy and 1.013 cGy, 0.998 cGy, 0.9937 cGy, 1.0039 cGy, 1.007 cGy, 1.009 cGy for 15 MV.
According to IAEA TRS-398 protocols, the acceptance value will be 1cGy ± 2%. In both cases, we got results
within ± 2% deviation. We saw that the easy slab phantom results are closer to the expected value than that of
water phantom. The reason behind this, may be the setup error. Normally, water phantom setup is more
difficult than solid phantom and may occur a little bit deviation to the results.

CP-48: Assessment of environmental radiation hazard on public health around
BSMMU campus by In-Situ method using Gamma-Scout detector
Faria Hassan¹, M. S. Rahman²*, Shafi M Tareq1 and S. Yeasmin2
¹Department of Environmental Sciences, Jahangirnagar University, Dhaka-1342, Bangladesh
²Health Physics Division, Atomic Energy Centre, Shahbag, Dhaka-1000, Bangladesh
*Corresponding Author: msrahman74@hotmail.com
1. Introduction: Medical institution uses of ionizing radiation for diagnosis or treatment by using
radioisotopes, X-ray machines, PET scan etc. When ionizing radiation coming from radioisotopes or from
radiation generating instrument hits any substance that cannot be penetrated then these electromagnetic wave
or particles get scattered in many direction. As it is well known that the ionizing radiation from radioisotopes
e.g. gamma ray and beta particle while passing through the nucleus of cells cause death or damage of the
cells. Recommended dose rate for general public is 1 mSv/yr. This study aims to measure the radiation dose
rate on human health around the BSMMU campus to determine the impact of radiation on public health.
2. Method: The current study was conducted in the months of March-May, 2019. Radiation data were
collected by using digital portable Gamma-Scout detector through In-Situ method in the 32 location around
BSMMU campus. The detector was set on a tripod table at 1m height from the ground level.
3. Results: The annual effective dose rate ranged from 0.11- 5.44 mSv/yr (Average 2.55 mSv/yr), the
estimation of excess lifetime cancer risk (ELCR) which ranged from 4×10-4 to 2×10-2 with an average value
of 1×10-2 for all selected locations around BSMMU campus. The analyzed target hazard quotient (THQ) is
2.55.
4. Discussion: Recommended annual effective dose rate for general public is 1 mSv and measured annual
dose rate is 2.55 mSv. The average measured ELCR around BSMMU campus is 1×10 -2, which is higher than
the average standard value of 0.29×10-3. It can be estimated from the result that in every hundred people, one
person is at the risk of developing cancer caused by the scattered radiation exposure .Target Hazard Quotient
(THQ) less than or equal to 1 indicates that adverse effects of radiation exposure are not likely to occur but
since the analyzed THQ of the collected radiation data is 2.55 that indicates the exposed public will likely
experience a detrimental effect which may take several years to develop into serious health threat if it
develops at all.
Reference:
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CP-49: A study on impact of natural background radiation and physical
environment on health of the slum people in Khulna city
J. Sultana* and A. Chowdhury
Department of Physics, Khulna University Engineering and Technology (KUET), Bangladesh
*Email: jsa_kuet@yahoo.com
ABSTRACT: In urban areas of developing countries the presence of slum is very common. Bangladesh is
one of the rapidly urbanizing countries. The number of slums has significantly increased in Bangladesh over
the last three decades along with the expansion of cities and towns. Basic facilities are very much
unsatisfactory for the slum people. Due to lack of proper water supply and sanitation system they suffer
several diseases. Natural uranium concentration is also high in tube well water which is responsible for
kidney diseases. The urban population particularly poor live in a crowded, damp and highly polluted
environment. Against this background the study was performed in Khulna city. The present work has been
designed to investigate the life-style health, sanitation profile, the existing status of access of the slum
dwellers, identify the status of water use, hygienic condition, background radiation conditions and its impact
on health of the slum people of Jabdipur slum, Bagmara slum, Bastuhara slum and Muripotty slum of Khulna
City in Bangladesh. The area has been selected by using purposive sampling technique and data has been
collected from 339 households, which have been surveyed by using systematic random sampling technique.
Data has also been collected via questionnaires, personal interview, direct observation and focus group
discussions. It has also been explored the water security and safety at the point of consumption, problems
faced in getting safe drinking water, drainage facilities, solid waste disposal system, knowledge of the
features of hygienic latrine, awareness about health etc. It has been found that the services to water supply,
sanitation and health is hardly related to income, occupation, housing and educational status. It has also been
found that housing structure and occupational pattern of the slum people are highly vulnerable situation.
Income level, sanitation, solid waste disposal and drainage pattern are in greater vulnerable situation. The
work may attribute to further research on water supply and sanitation study. It will guide those who will work
to improve the present.

CP-50: Validation of Shield Design Parameters of a Semi-Industrial Cobalt60 Gamma-Irradiation Facility at Gamma Source Division of Institute of
Food and Radiation Biology
M. J. H. Khan*1, S Ahmed2, M B Shohag3, M J Hasan4, A Nahar5, M F Mortuza5 M A Motalab1, S
M Shauddin1, M H Altaf1 and M I Hosan2
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Abstract: The aim of this analysis is to validate the existing radiation shield design parameters of a semiindustrial Cobalt-60 Gamma-Irradiation Facility at Gamma Source Division (GSD) of Institute of Food and
Radiation Biology (IFRB), Atomic Energy Research Establishment, Savar, Dhaka for 100 kCi Co-60 source.
The Gamma Irradiation Facility of the Institute of Food and Radiation Biology (IFRB) is designed for
irradiation of pharmaceutical products and daily food-stuffs as well as research and development purpose
and. The Cobalt-60 is the most common industrially used gamma radiation source because of its easy
manufacture method and non-solubility in water. It is an artificial radioactive isotope of cobalt with half-life
5.27 year, which is produced by neutron activation of Co-59 and it emits two gamma ray photons of energy
1.173 MeV and 1.332 MeV in progression to achieve its stable state. These two gamma ray photons are
mainly utilized for radiation processing in the Co-60 gamma irradiators. The commissioning initial activity
was 65 kCi for this facility and it was approved by AERE authority. Due to vast demand of irradiation of
pharmaceutical products as well as daily food-stuffs the authority of IFRB has decided to install the large
initial activity Co-60 source from 65 kCi to 100 kCi for this facility. For this reason the existing shield
design of this facility is needed to check the radiation shield parameters for 100 kCi Co-60 source. The
shield design parameters (thicknesses) of this facility have been calculated behind the shields as a function
of the thickness using the Point-kernel Shielding Code Micro-Shield 5.05 from the viewpoint of radiation
safety. This design was developed considering the public dose rate limit 0.05 mrem/hr as well as the
radiation worker dose limit 1 mrem/hr of the International Commission on Radiological Protection, ICRP-60,
1990 based on 100 kCi Co-60 and two shield materials such as stone based reinforced concrete (SBRC, 2.60
g/cc) and ordinary reinforced concrete (ORC, 2.35 g/cc). The calculated dose rates at different locations
around the facility are far below to the public dose rate limit well as the radiation worker limit. Therefore, it
can be recommended based on this shielding calculation that the existing shield design of IFRB‟s Co-60
gamma source room is safe for 100 kCi and this design is also safer for radiation worker as well as public
from the viewpoint of radiation safety.

CP-51: Comparative study of radiation shielding properties of W-glasses
Md. Shivly Mahmood1,2*, Antu Biswas3
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150001, China.
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3
Department of Automation, National Research Nuclear University MEPhI, Moscow, Russia.
*
E-Mail: mshivly@gmail.com
Abstract: Radiation workers, particularly those who are associated with nuclear medicine such as diagnosis
and treatment, have a higher cumulative health risk. Although adequate shielding is strictly recommended for
other parts of the body, it is difficult always to attain the necessary eye protection measures. Because of this,
medical personnel suffer from high levels of cataract risk. In this reality, the radiation-resistant glass
originates. In addition to eye-protection, X-ray-dependent diagnosis rooms, such as fluoroscopy or CT scan
also necessitate the radiation-protected glass partitioning. Pb or PbO based glasses are the mainstays of
conventional radiation protection glasses. But Pb possesses huge health risks and a potential hazard to the
environment. Tungsten is one of the recent elements considered as an alternative to Pb. The high mass
attenuation coefficient (μ/ρ) of tungsten makes it more apposite than Pb. In this study, we assessed the
radiation shielding characteristics of various W-glasses. The mass attenuation coefficient of W-glasses for the
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energy range between 60keV to 1400keV ware compared. Effective atomic number, half-value layer (HVL)
and tenth value layer (TVL) are also inspected to estimate the quantity of shielding material needed to achieve
the Pb equivalent requirement. It is found that, with the increase of W concentration, the mass attenuation
coefficient increases and the HVL or TVL decrease considerably. Therefore, to attain a certain Pd equivalent
shielding criteria, the shielding glass thickness, hence the glass volume, as well as the weight of the glass, can
be reduced significantly. However, the attenuation of the materials is really energy-dependent as we observed
a very poor attenuation coefficient at higher energies. The study shows the promising potentiality of Wglasses to be used as shielding materials for eyewear and X-ray room partitioning.
Key Words: Radiation-resistant glass, Mass attenuation coefficient, Half-value layer (HVL), Eyewear

CP-52: Five Year Effective Dose of Worker in Radiotherapy Practice of
Bangladesh
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1. Introduction: Radiotherapy is a multidisciplinary modality which involves a variety of workers from
different backgrounds. Radiation therapy refers to the practice of using ionizing radiation from external beam
radiation sources (linear accelerators, superficial or orthovoltage units) or sealed radioactive sources
(Brachytherapy) for the treatment of patients with malignancies or other diseases. In external beam
radiotherapy, occupational exposure levels are usually low except accidental cases The 3 Principles of
radiation safety [1] which should be followed religiously by a radiotherapy worker are reduction in time of
radiation exposure, maintaining proper distance from the source, and appropriate shielding [2]. Routine
monitoring of radiation worker is required in order to minimize radiation exposure of the worker as well as
working environment. The use of radiotherapy has overall societal benefit, but the high radiation doses
involved with therapeutic exposures have the potential to cause harm to those who benefit from the treatment
and to health care staff and members of the public if inadvertent radiation exposure occurs. The protection of
occupationally exposed staff and the general public is an important aspect of the optimal use of ionizing
radiation in medicine. The aim of this study is to analyze, discuss and to evaluate the related trends of
occupational exposure from external radiation in radiotherapy practices in Bangladesh for the years 20102014.
2. Method: The monitoring of radiotherapy workers were performed using TLDs. The effective doses of
workers in radiotherapy departments of the busiest Government & Private Hospitals in Bangladesh were
calculated using thermoluminescent dosimeters (TLD) for quarterly basis. The calibration of TLDs was
performed with known amount of dose from the Secondary Standard Dosimetry Laboratory of Bangladesh
Atomic Energy Commission. The TLDs were readout using manual TLD Reader (Model 4500) and
WinREMS software was used in the reader for effective dose calculation.
3. Results: The average annual effective doses of monitored and exposed workers were ranged from 0.1400.261 and 0.385-0.613 mSv respectively. The distribution of workers by dose intervals shows that majority
(96%) of the workers received doses less than 1 mSv and only very few workers (0.45%) received doses
higher than 5 mSv during the five year period (2010-2014).
4. Discussion: The annual average effective doses were found to be well below the permissible annual limit
of 20 mSv with no over-exposure detected. The average annual effective doses of monitored and exposed
workers in radiotherapy practices in Bangladesh will be compared with the corresponding values of other
countries.
Reference:
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Introduction: Tree is an important element of the environment. Wood and wood-products have diversified
uses in our daily life. It was an attempt to measure the annual effective dose to the public due to the presence
of radionuclides in wood and wood products.
Method: All measurements were performed by gamma spectrometry system using a vertical coaxial
cylindrical high purity germanium (HPGe) detector of 172 cm3 active volume and with 40% relative
efficiency at the Health Physics and Radioactive Waste Management Unit (HP & RWMU) Laboratory,
AERE, BAEC. Total numbers of 23 samples of Teak and Acacia were collected from different places of
Chittagong region.
Result: The annual effective dose was calculated for different time interval and the average values varies
from 0.03 to 0.094 mSvyr-1 for Teak wood samples and from 0.04 to 0.121 mSvyr-1 for Acacia wood samples,
which was lower than average global level.
Conclusion: Radioactivity and radiation is a very sensitive matter. The exposure from natural sources is
considered to be safe or harmless since man was born and brought up under natural condition.
The activity concentration of naturally occurring radionuclides 232Th and 40K were found in the Teak and
Acacia wood samples. The values of the radiological indices were much lower than the world average.
Keywords: Effective dose, Radionuclides, Wood.
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Introduction: Improved localization allows better local control of tumor volumes. Image fusion has become
a widely used tool for enhancing the quality of images in medical applications. This study examines to assess
the utility of integrating images from Computed Tomography (CT) and Magnetic Resonance Imaging (MRI)
and to compare Planning Target Volume (PTV) when target is separately delineated on CT and CT-MRI
fused image data sets for brain cancer patients.
Materials and methods: In this study, the image fusion software (Eclipse Treatment Planning System) was
applied to delineate 10 patients with different site of brain cancer. All the patients were immobilized with the
thermoplastic mask and head rest during radiotherapy treatment was also used for both imaging studies before
the initial treatment. After the PTV was defined on CT, slices from the MRl study were reconstructed to
precisely match with the CT slices by identifying the bony landmarks on each study and the PTV was
separately defined on the matched slices. Automatic registration method is used for the fusion of CT and MRI
image data sets. Delineation of
and
of tumor were measured and could provide significant
differences using CT and CT-MRI fused image data sets. Data related to the size and locations of the brain
were compared between CT and CT-MRI fusion images.
Results: It was found that PTV was comparatively smaller on CT-MRI fused images as compared to CT
images. Mean volume delineated on CT-MRI fused images and on CT images are (Mean ± SD: 240.82 ±
246.86 cc) and (Mean ± SD: 245.70 ± 251.16 cc) respectively. On the other hand, in this study it was also
cleared that the Organ at Risks (OARs) doses on CT-MRI fusion was much smaller than on CT alone where
mean dose analysis of Eye-Lt in 1% was (Mean ± SD: 12.36 ± 13.92) and (Mean ± SD: 28.41 ± 32.04), of
Eye-Rt (Mean ± SD: 8.6 ± 7.930) and (Mean ± SD: 23.74 ± 22.16), of Lens-Lt in 1% was (Mean ± SD: 4.81 ±
5.47) and (Mean ± SD: 13.38 ± 20.49), of Lens- Rt in 1% (Mean ± SD: 2.99 ± 2.73 and 6.97 ± 6.13), of Optic
Nerve- Lt in 1% (Mean ± SD: 23.55 ± 21.00) and (Mean ± SD: 52.87 ± 43.14), of Optic Nerve- Rt in 1%
(Mean ± SD: 18.97 ± 16.23) and (Mean ± SD: 39.03 ± 31.94), of Optic Chiasm in 1% (Mean ± SD: 30.19 ±
23.47) and (Mean ± SD: 68.14 ± 42.16) respectively. One of the more Organ at Risks (OARs) for brain cases
is Brain Steam which mean dose within 1cc was on CT (Mean ± SD: 57.18 ± 41.78) and on CT-MRI fusion
(Mean ± SD: 36.75 ± 22.5) respectively.
Conclusions: MRI localization of the brain is more accurate than CT. Therefore, the CT-MRI image fusion
technique provides valuable supplements to more precise target delineation in radiation therapy treatment
planning of brain tumor. It is necessary that a proper delineation of targets can minimize the uncertainty of
PTV delineation and enable delivery of the intended doses to the target volumes. Also MRI-CT fusion allows
to defining smaller more accurate volumes which may permit treatment individualization, OARs doses
sparing or functional avoidance.
Keywords: CT, MRI, Brain cancer, Image fusion, Immobilization devices, PTV, OARs, TPS.
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Purpose: The purpose of acceptance testing is to verify and match the specification of the supplied machine
with the purchase order and to ensure the environment is free of radiation and electrical hazards to staff and
patients. However, the purpose of commissioning is the correct and safe operations of the particular machine
purchased by the user and prepare the machine for clinical use.
Methods and Materials: This work reports the acceptance testing and commissioning of the Co-60
Teletherapy machine with a newly released IMRT facility installed at the Dhaka Medical College Hospital.
For each test, there is a requirement which must be fulfilled for the machine to pass the tests. The
requirements should be according to national and international recommendations. Following the vendor‟s
manual, acceptance testing was performed. In the acceptance testing and commissioning the machine
undergoes safety checks, where it ensures the radiation safety for both patient and hospital staffs. Mechanical
checks were carried out to check if all the moving parts like gantry, collimator and couch of the machine work
and move with exact accuracy. For the test of absolute dosimetry and other tests the following equipment
were used: Co-60 machine, ionization chamber, electrometer, water phantom, radiation survey meter,
thermometer, barometer, wedges etc.
Results and Discussions: In acceptance testing, all tests were passed according to specifications. For the
clinical use commissioning was performed. The PDDs output, beam profiles, output factors, absolute &
relative dosimetry, beam quality correction factor were carried out for 1.25 MV energy Co-60 gamma beam.
For the Majority of commissioning data, BJR-25 supplement was used as reference in hospitals. The output
factors and treatment time were calculated for different field sizes and depths. The value of absorbed dose to
water is 1.34 Gy/min. Largest difference between edges of light and radiation field is ±3 mm for all field
sizes.
Conclusions: All tests should be done carefully. The obtained results from acceptance testing and
commissioning were within the tolerance level expressed in the protocols. Therefore, the installed Co-60
machine may be used clinically.
Keywords: Teletherapy, Co-60 Beam, MLC, PDD, Output factor, Treatment Time calculation.
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Introduction: Experimental determination of small field dosimetric data is challenging and the use of
treatment planning systems and treatment units not commissioned for small fields can introduce significant
errors in delivery of intended treatments. The main objective of this investigation is to implement the
IAEA/AAPM TRS-483 protocol for reference and relative dosimetry of small sized photon beams.
Methods and materials: The investigation has been performed in twofold. Firstly a reference dosimetry has
been performed for a hypothetical machine specific reference (msr) field i.e. 5x10 cm2. The beam quality
index is also measured for the msr field following the reference conditions. Additionally reference dosimetry
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in conventional reference field has also been performed for comparison. Secondly, relative dosimetry namely
output factor (OF) measurement has been performed for 0.5, 1, 2, 3, 4, 5, 8 and 10x10 cm2 fields and
normalized to the reference field. To derive the output factors for each small field size, the in-plane and crossplane dosimetric field widths (FWHM) were measured from the lateral beam profile. The output correction
factor for the Microdiamond, PinPoint 3D and Semiflex 3D were derived from the protocol for each field size.
Finally the field output factor is obtained from relationship given in the guideline. In this work 6 MV photon
beam has been used from a Varian linear accelerator-Clinac 2100 radiation generator. 0.6cc PTW 30013
farmer type ion chamber and PTW Unidos E electrometer have been used for absolute dose measurement.
Besides three ionization chambers (PTW 31022 PinPoint3D, PTW 31013 Semiflex3D and PTW 60019
Microdiamond) along with PTW MEPHYSTO mc² software have been used for OF measurement. A 3D
motorized water phantom (PTW Beam Scan) and PTW 1D phantom have also been used.
Results: Following the reference conditions and correcting for the air density, humidity, polarity and ion
recombination the absorbed dose to water for the msr field at 10 cm depth was obtained 0.638 Gy whereas it
was found 0.679 Gy for the conventional reference field. Differences in the output factors from different ion
chambers were observed below 3x3 cm2 field and above it all the chambers showed almost similar results.
The Microdiamond detector yielded better result compared to the PinPoint 3D and Semiflex 3D ion chamber
for small field sizes. For 1x1 cm2 field a maximum of 1.8% discrepancies has been observed between the
corrected and conventional field output factor.
Conclusion: The present work demonstrates that, for very small fields, from and below 3x3 cm2 field the
dosimetric accuracy and precision becomes most vulnerable and attention should be paid during
measurements with appropriate small field detector. Individual clinics should practice TRS-483 with
appropriate detectors in case of small field dosimetry. Without implementing the field output correction factor
there could be a chance of under estimation of doses in case of the small fields specially less than 2x2 cm2
field. Calibration and commissioning data of treatment planning system for small fields need to be verified
and corrected if necessary.
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2
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3

Secondary Standard Dosimetry Laboratory (SSDL), Institute of Nuclear Science and Technology,
Bangladesh Atomic Energy Commission, Savar, Dhaka, Bangladesh.
*e-mail: shakilurssdl@baec.gov.bd

Abstract: Now-a-days, success of external beam radiotherapy is mainly depended how to commissioning and
safety precaution is maintained before beam is heated to infected cells. CC13, an intermediate size ionization
chamber is frequently used for the commissioning process of dose calculation for both standard and nonstandard sizes field. The measurements of PDDs (Percentage of Depth Dose) were performed using TG-51 at
the North East Cancer Hospital, Bangladesh using Varian Clinac IX-5982 with 6 MV & 15 MV photon beam
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energies for a set of 9 field sizes (4 × 4, 6 × 6, 8 × 8, 10 × 10, 15 × 15, 20 × 20, 25 × 25, 30 × 30 and 40 × 40
cm2), keeping the same conditions such as pressure, temperature, incremental step, direction, geometry,
chamber voltage, and polarity. The PDD for 6 & 15 MV photon beams were obtained with the above
mentioned field sizes and at SSD 100 cm. The obtained PDD results showed that maximum dose depth (d max)
for above all mentioned field sizes were varied within 11.8 to 15.8 mm and 21.9 to 29.9 mm respectively for 6
and 15 MV photon energies. In modern clinical radiotherapy PDD is the most essential parameters for the
commissioning of medical linear accelerator. Our measured values for depth dose (d max) and PDD applying
TG-51 protocol at 10 cm depth (d10) for both 6 MV and 15 MV photon energies are found within the
international refereed limits.
Key-words: FS (Field Size), PDD (Percentage of Depth Dose), TG (Task Group).

CP-58: The influence of photon beam quality index variations on tissue
inhomogeneity correction factors
Md Akhtaruzzaman1 and Pawel Kukolowicz2
1
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Maria Sklodowska-Curie Memorial Cancer Centre and Institute of Oncology, Warsaw, Poland
email: akhzam@gmail.com, pawel.kukolowicz@gmail.com
Purpose: The purpose of the study was to investigate the dependence of inhomogeneity correction factors
(ICFs) on tissue phantom ratio (TPR20,10), the so-called quality index (QI).
Methods and Materials: Water phantoms containing regions of lung (0.26 g/cm3), adipose tissue (0.92
g/cm3) and bone (1.85 g/cm3) were constructed in the Eclipse TPS. ICFs calculations were performed with the
Anisotropic Analytical Algorithm (AAA) for several field sizes and for points lying at several depths inside of
and below different thicknesses and densities of the imhomogeneities for a range of QI as
and
, where k = -3, -2, -1, 0, 1, 2, 3. ICFs were also
measured in a CIRS thorax phantom for 10x10 cm2 field size, for 6 MV and 6 MV FFF generated in a
TrueBeam accelerator.
Results: Calculations at 5 cm depth below inhomogeneities (where CPE exists) showed a small differences
(up to 5.0%) on the range of QI for both nominal energies. However, 6.0% variations in QI lead to changes of
ICFs of 10.0% (6 MV) and 13.8% (15 MV) at 1 cm below lung slab for a 5x5 cm2 field size. For adipose slab,
less than 1.0% difference was found for both energies. 2.0% (6 MV) and 2.4% (15 MV) differences were
found for bone slab. These differences of ICFs decreased when calculated inside of inhomogeneities. ICFs
decreased with increasing field size. Measurements with the CIRS phantom also demonstrated differences of
ICFs consistently up to 6.0% between the 6 MV and 6 MV FFF beams.
Conclusion: Small changes in ICFs were found in inhomogeneous phantoms in the regions where charged
particle equilibrium (CPE) exists. For regions, where there is no CPE, the dependence of the ICFs on QI is
complicated. Measurements result carried out with the CIRS phantom were consistent with calculations.
2

CP-59: Physical modeling of flattening filter free medical linear accelerator beam
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Abstract: To commission and beam modeling of the photon beams (6 MV, 10 MV, 15 MV, 6 FFF & 10
FFF) in the treatment planning system and validates the beam modeling for clinical use. The beam data
required for the beam modeling for all the photon energies in the True Beam linear accelerator were acquired
using the IBA Blue Phantom 2 radiation field analyzer. The beam modeling for the dose calculation
algorithm (Analytical Anisotropic Algorithm), Intensity Modulated Radiation Therapy (Dose Volume
Optimizer Algorithm) & Volumetric Modulated Radiation Therapy (Progressive Resolution Optimizer
Algorithm) were done. The modeled beam data of the various energies were validated using the TPS data and
the measured data as per AAPM task group report 23. The test plans described in TG-23 were simulated in the
TPS and measured in machines were within ±1%. The IMRT and VMAT test patients quality assurance
results using gamma evaluation with 3% dose and 3 mm distance criteria were within the acceptance limits.
The TPS simulated and machine measured data were within tolerance give us a confident that we can use this
beam modeling for the patient data confidently. The measured data shows that the beam modeling were done
accurately in the treatment planning system. Dosimetric data which includes PDD, output factor, beam
profiles, scatter factor table were investigates and validated before patient treatment. Flattening Filter Free
(FFF) beam certainly reduced the head scatter factor and the dose outside the penumbral region, which
evidently reduces the dose to the critical structures and normal tissues around the target volume. FFF beam
are highly beneficial for the high dose per fraction treatment like SRS, SRT & SBRT, by reducing the
treatment time due to its higher dose rate options. The phantom measurement and manually calculated dose
were well correlated with the TPS predicated data. The IMRT/VMAT plans for the prostate, head and neck
and Cervix patients‟ specific quality assurance were passed the gamma evaluation within the criteria. In
summary, the commissioning of the Flatten beam and Flattening filter free beam has good consistency
compared with our measured and the modeled data. With the commissioning test results indicates us that we
can confidently treat a cancer patient with ±1% accuracy.
Keywords: Beam quality, FFF, IMRT, Volumetric Modulated Radiation Therapy, AAA

CP-60: Determination of Cancer Risks Associated with External Radiation from
Medical Diagnostic Computed Tomography (CT) Procedure
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Abstract: Patient dose determination to allow the monitoring and reduction of dose and assuring appropriate
image quality to ameliorate the effective use of radiation are focused in the current study. Striking
technological advancement and splendid performance in the past two decades vindicate Computed
Tomography (CT) as one of the prime established radiologic modalities lately. Along with the high quality
image, the enormous observance of CT in medical diagnosis delivers radiation doses to patients that are
alarmingly higher than other modalities. Characterization of x-ray fields of x-ray beam irradiator X80-225kV
was performed as per ISO narrow beam qualities. This characterization involved in assessing half value layer,
effective energy, beam homogeneity coefficient, air kerma, operational quantity for area monitoring H*(10)
and personal monitoring Hp(10) and finally resulted into calibration factor. Lack of optimized protocols could
be an additional source of increased dose. The aim of this study was to obtain technical parameters and
measure organ doses for patients undergoing mainly Head, Chest, Abdomen and Gonad CT examinations
using Philips Ingenuity TF CT machine. Digital radiography (X-ray) for the same organs was also performed
using Shimadzu X-Ray machine for efficacious comparison. Alderson Rando human phantom (male) was
considered as patient and Pocket Dosimeters and IBA Kermax Plus Tino DDP were used as radiation
measuring dosimeters. ED calculated for Head was ranged from 0.04-0.40 mSv, for Chest 0.67-1.75 mSv, for
Abdomen 0.84-2.21 mSv and for Gonad 0.58-1.66 mSv. The determined values were below the established
international reference dose levels. X-ray radiography for the same organs was also done and CT doses were
found remarkably higher than X-rays. ED per examination was lower in Bangladesh than in other countries.
Whole body ED was calculated and further used to estimate risk factor and incident per population for both xray and CT. Cancer risks estimated by risk calculator were found higher for abdomen and chest CT
respectively 4.45×10-2 and 2.59×10-2 due to double exposure. Observing the risk factors for different ages, it is
found that risk factors decrease with the increase of age but in case of increasing exposure number, risks were
always increased. At present there are inconsiderable numbers of QA protocols in CT. The data obtained in
this study may add to the available information in national records for general use. The long run goal of a
quality assurance program for the CT to reduce the patient dose and fatal cancer risk and to provide a basic
data set for assessment of organ doses in CT is being fulfilled partially through this research.

CP-61: Evaluation of radioactivity of cultured fishes collected from fish market
of Dhaka City
Fahmida Jannati Priya1, Khandoker Asaduzzaman2, Mahfuza Begum2, M. Moinul Islam2,
Kamruzzaman Monshi3 and Enamul Haque1
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2
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3
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Abstract: This study is targeted at the evaluation of natural radioactivity (natural decay chains of 238U and
232
Th, and non-series long-lived natural radionuclide 40K) resulting from the consumption of cultured fishes as
a staple food of Bangladesh. The studied 15 species of cultured fish samples were collected from fish markets
of Dhaka City. The radioactivity concentrations have been measured by -ray spectrometry using high
resolution high purity germanium (HPGe) detector. The results showed that the radioactivity in different
species of cultivated fish samples varied from 0.83±0.38 to 8.50±0.30 Bq kg1 (Average: 4.24±2.35 Bq kg1)
for 226Ra (238U), 0.62±0.30 to 7.41±0.15 Bq kg1 (Average: 3.64±2.19 Bq kg1) for 228Ra (232Th) and
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171.07±1.60 to 513.28±1.59 Bq kg1 (Average: 297.18±80.86 Bq kg1) for 40K. The estimated effective doses
for the respective radionuclidescaused by the cultivated fish consumption were ranged from 5.3154.36
(average: 27.09±15.04), 9.77116.79 (average: 57.43±34.58) and 24.2372.69 (average: 42.09±11.45) 120
µSv y1for for 226Ra, for 228Ra and 40K, respectively. These values are far below than the world average values
(120 µSv y1 for uranium and thorium series radionuclides and 170 µSv y1 for non-series 40K reported by
UNSCEAR-2000 and the associated life-time cancer risk were also below the acceptable limit of 0.29×10−3
for radiological risk, thus discarding any significant radiological threats to the population of Bangladesh due
to consumption of cultivated fish.Since higher concentration of radioactive substances in the environment is
undesirable, continuous monitoring should be undertaken to detect the concentration of radioactivity in
cultured fishes as well as other foods in order to take necessary radiological actions with the goal of reducing
the potential harmful effects of ionizing radiation. It is thus hoped that the present results will help to create a
baseline data and reference evidence to assess any radiological loadings of differentcultured fishes in future in
Bangladesh particularly following the latest (11 March 2011) Fukushima Daiichi, Japan nuclear reactor
accident and ongoing nuclear power plant at Rooppur, Pabna, Bangladesh.

CP-62: Determination of gross alpha activity concentration in different
types of water samples in Bangladesh using zinc sulfide scintillation detector
S. Pervin * , M.M.M. Siraz and S. Yeasmin

Health Physics Division, Atomic Energy Centre, Dhaka-1000, Bangladesh
Corresponding author: shikha.pervin@yahoo.com
Abstract: Gross alpha and beta measurement is a screening technique for monitoring drinking water
supplies for alpha and beta particle activities. No radionuclide specific information can be obtained from this
method. This measurement is a part of a method mandated by US Environmental Protection Agency to screen
for alpha and beta radioactivity in drinking water. Twenty six water (borehole, potable and drinking
water) samples were collected from some Pharmaceuticals Company of Bangladesh from 2018 to
2019 for gross alpha activity measurement. This study was performed using zinc sulfide scintillation
detector. The average gross alpha activity concentration in the borehole wat er, potable water and
drinking water were found 0.008 Bq L -1 , 0.0062 Bq L -1 and 0.0015Bq L -1 , respectively. The gross
alpha activity concentration in the samples are far below the practical screening levels of
radioactivity in drinking water of 0.1 Bq L -1 for alpha recommended by World Health Organization
(WHO) and therefore may not pose any serious detrimental health side -effects.

CP-63: Use of Amorphous Silicon Electronic Portal Imaging Device as A Quality
Assurance Tool for Linear Accelerator
1
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Abstract: In this study, we intend to use the electronic portal imaging device (EPID) for quality assurance
procedures on linear accelerator. This study was carried out using amorphous silicon (a-Si)1000 EPID system
on a Clinac iX linear accelerator with 120 leaf millennium multi-leaf collimator (MLC).This EPID system
includes an image detection unit (IDU-20) with image acquisition system (IAS3)enabling a maximum 30
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frame per second and has an active area 40×30 cm2 with a pixel corresponds to 0.384mm2 at isocenter.
Itsweight is about 7 kg.
In order to study the accuracy to the collimator and MLC rotation axis, images were obtained in various
collimator angle 00,450,900 and 3150 with a field size of0.5 × 40 cm2.Each collimator angle image is recorded
in the high quality mode with a detector positioned at isocenter. These DICOM RT images were converted
into Tiff format images with the same pixel values. Using a standard imaging software (Print shop pro), all
the pixel values were arithmetically summated to obtain spoke shot pattern. The same procedure repeated
with the MLC. Various MLC leaf position were compared with the designed shape in the shaper modular
transferred to 4DITC. The EPID images were acquired in the highquality mode and analyzed using image j
software. The images were calibrated and the obtained MLC leaf position were compared with that designed
in the shaper module. The images were acquired in the integral mode with 100 MU for intra and inter leaf
leakage.The calibrated images for the pixel value were compered with that obtained using ionization chamber
and film measurement.
To verify the optical and Radiation field coherence, images were acquired in the integral mode for a 100 MU
with a field size of 20 × 20 cm2 and positioning the EPID at isocenter. The field edges were marked for field
size 10 × 10 cm2 and20 × 20 cm2 with the lead markers to identify optical field edges. The obtained image
was a calibrated and analyzed for coherence in optical field and radiation field.
The rotational axis accuracy of the collimator MLC and mMLC using spoke shoot were in agreement with
film measurements. All the routine quality assurance procedure carried out using EPID was found to be in
agreement with the film and ionization chamber measurement. The EPID is independent of energy and has
pixel regulation of 0.384 mm and so found to be adequate in using it for routine quality assurance procedure
and proves to be useful tools for physicist.

CP-64: Dose Comparison between TG-43 and TG-186 behind the small air
cavities
Khondakar M. J1, Walter R2, Azhari H. A1,3, Zakaria G. A1,3,4
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2
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Introduction: As the quantification of dose in homogeneous media is now better understood, it is necessary
to further quantify effects from heterogeneous media. The most extreme case is related to air cavities.
Although dose in air cavity are accountable by attenuation differences and perturbations at air-tissue
interfaces are complex to calculate. In case of nasopharyngeal treatment, small air cavities can be expected.
These effects had been investigated by comparing point doses calculated from TG-43 and TG-186 based
algorithms.
Method & Materials: In this dosimetric study, Oncentra ® Brachy (V 4.6, Elekta Instrument AB Stockholm)
with ACE was used. An empty image series (slice thickness 2 mm) was created and a virtual cuboidal
phantom (size 160 mm ×120 mm ×120 mm) with a uniform density of water (1g/cm³) was set up by
contouring in the series, a semi-immersed cylindrical structure was added, and the cuboid structure adjusted.
The cylinder was given an air density (0.001g/cm³) and covered by a contour of 3mm thickness and of water
density (1g/cm³). The sizes of cylinder had been varied (D1cm×L1cm, D1cm×L2cm, D2cm×L1cm, D2cm×L2cm,
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D2cm×L3cm, D3cm×L2cm). A virtual catheter type applicator was defined along the cylindrical axis and a dwell
position was activated in the center of the cylinder. In later calculations 2 and 4 dwell positions were added
symmetrically. Seven points were created to compare the dose point P1 in 4mm source distance in the air
cavity for all plans and points P2 to P7 in the tissue or behind the air cavities, 6mm to 6cm variable distance
from the source. The dose for these points was calculated in TG-43 and TG-186 for Ir-192 source with
reference air kerma rate of 20000 cGy cm²/h and dwell time of 10s. The point doses for P 1 to P7 for both
algorithms were compared in a spreadsheet program by normalizing the dose deviation between both to TG43 in terms of % differences.
Results: Comparing the results between TG-186 and TG-43 calculation, the dose did show significant
difference for point P1 in the air cavity where TG-43 overestimate the dose but did not show a considerable
difference for points P2 to P7 in water or behind the air cavities for smaller diameter cylinder and with
different (ADP) active dwell position. The mean dose difference between TG-43 & TG-186 of one active
dwell position in air cavity point P1 is 9.41% for all cylinder, distance 4mm and behind the air cavity points
(water) are P2: 2.73%; P3: 2.63%; P4: 2.30%; P5: 2.53%; P6: 3.18% and P7: 3.25% for D1cm×L1cm, D1cm×L2cm,
D2cm×L1cm, D2cm×L2cm cylinder from 6 10, 20, 30. 40 & 50 mm distance to the source and for D2cm×L3cm &
D3cm×L2cm cylinder are 3.61%, 3.5%, 3.55%, 3.95%, 4.5% & 5.3% from 11, 16, 20, 30. 40, 50 mm and 16, 20,
30. 40, 50 & 60 mm distances to the source respectively. For D2cm & D3cm diameter cylinders leads to the
generation of higher deviation, up to 5.3 % & 6.5% were found.
Conclusion: As the findings of the present study indicated, the TG-186 algorithm offered to best method of
dose calculation. For small air cavities dimension, the dose deviation can be ignored but for larger, the
difference might be clinically significant, and utilization of advanced algorithms seems to be recommendable.
Key Words: Brachytherapy, air cavities, dose calculation, TG-43 & TG-186.

CP-65: Modeling and Dosimetry of Elekta Synergy 6 MV Accelerator with
BEAMnrc and DOSXYZnrc Monte Carlo Simulation Code and Validation with
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Purpose: The purposes of this study to geometric modeling of Elekta Synergy accelerator head with
BEAMnrc, DOSXYZnrc code for dosimetric simulation and comparison with practical measurements.
Materials and Methods: The vendor provided materials and geometric information were accurately inputed
in BEAMnrc code to build the head. The inbuilt 521icru.PEGS4data file was used and new absent materials
cross-section data were calculated and appended. The wide ranges of incident mean electron energies from
5.8-6.8 MeV, % of Field Width Half Maximum (FWHM) of the mean energy and FWHM electron spot size
from 0.1 - 0.45 cm in X and Y directions with one degree angular spread of beam have been used in
BEAMnrc code to tune with measurements. A homogeneous water phantom with dimension of 50 × 50 × 50
cm3 were designed with a grid resolution of 0.5 × 0.5 × 0.2 cm3 for PDD and 0.2 × 0.5 × 0.5 cm3 for Profile
for the field sizes of 5 x 5, 10 x 10, and 30 x 30 cm2 at the depth of 10 cm. The 3ddose dose output files of
the DOSXYZnrc code were read and analyze by the STATDOSE code. The IBA water phantom with
dimension of 50x50x50 cm3 and the cc13 ionization chamber were used for all measurements. Gamma index
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method was used to quantifying the simulation and measured distributions. According to IAEA in TRS430
and IAEA-TECDOC-1583, the gamma index verification passing criteria, % Dose Difference and Distance to
Agreement were chosen 90%, 3% and 3 mm respectively.
Results: In this study the best suite parameters were matched and acceptable agreements between measured
and simulation were found the incident mean electron energy of 6.2 MeV. The Gaussian distribution of
elliptical beam with a FWHM 17 % of the mean energy and electron spot sizes of 0.35 cm for 5x5 cm2 and
10x10 cm2 and 0.37 cm for 30x30 cm2 field sizes in X- and Y- directions respectively. The gamma index
acceptance passing rate for PDD were 100 % for the gamma criteria of 3%/3mm respectively for the all field
sizes. Similarly the the passing rates for Profiles were 100 %, 100% and 98% for the same gamma criteria
ranges for the field sizes of 5x5 cm2,10x10 cm2 and 30x30 cm2 respectively.
Conclusion: The simulated PDD and Profile are well matching with the measurements. The Monte Carlo
model of this Elekta Synergy linear accelerator in this study can be used to calculate the dose distribution for
cancer patients.
Keywords: Monte Carlo Simulation, Percentage Depth Dose (PDD), Lateral Beam Profile, Field With Half
Maximum (FWHM), Gamma Index

CP-66: Electric Field Therapy for Glioblastoma Multiforme Brain Cancer
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Abstract: Dr.Yorum Palti at the Rappaport Institute in Israel developed an extraordinary technology using
electrical fields that can be used to make an impressive effect on tumor cells by affecting it in mitosis process
(division of a cell into two). The treatment field is called TTF-Tumor Treating Field. It is a low intensity
electric field that has range between 1 and 3 V/cm and having a frequency range of 100KHz to 300KHz
which targets the tumor cells. This method was particularly successful in early glioblastoma, a type of tumour
which does not have a known cure so far. This tumour treating field has received the approval of USA Food
and Drug administration. It uses several electrodes on the scalp in a special arrangement to target a localized
cancer region in the brain and to induce electric field non-invasively.
In order to develop a similar system locally, we need to study the electric field distribution due to electrodes
placed on the scalp. As a first step, we just took two electrodes on the opposite sides of head and performed a
simulation using a MATLAB extension tool Simnibs. A three-dimensional (3D) model consisting of the
human head and electrodes was developed to study electric field distribution over the human head. The
electrodes were oval with dimensions 5 cm  5 cm. One was placed on the forehead and the other on the left
back side of the head as shown in the left hand figure. We used 2mA as the driving current through the
electrodes and the simulated electric field distribution is shown in the right hand figure in a colour contour.
Indigo blue indicates very low electric field, gradually increasing to high values shown in shades of blue,
yellow and red. The electric field distribution is shown between the range of 0.25V/cm and 3V/cm. This
model shows the electric field distribution on the scalp only. Our next step should be studying the electric
field inside the brain to see how the electric field appears at a specific tumour region, and that with multiple
electrodes.
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Fig: Realistic head model for TTF therapy showing the electrodes on scalp (left);
Simulated Electric field distribution (right).

CP-67: MARS Spectral Photon-counting CT: A New Biomedical Imaging
Technique
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Abstract: MARS spectral photon-counting CT is a new imaging technique using small pixels and good
energy data to provide diagnostic value. MARS scanners use energy-resolving photon-counting CZT
Medipix3RX detectors that measure the energy of photons on a five-point scale and with a spatial resolution
of 110 micron. The energy information gives good material discrimination and quantification. The 3D
reconstruction gives a voxel size of 70 micron. We will present images of pre-clinical specimens, including
excised atheroma, bone and joint samples, and nanoparticle contrast agents, along with images from living
humans. Images of excised human plaque tissue show the location and extent of lipid and calcium deposition
within the artery wall. The presence of intraplaque haemorrhage, where the blood leaks into the artery wall
following a rupture, has also been visualised through the detection of iron. Several clinically important bone
and joint problems have been investigated including site-specific bone mineral density, bone-metal interface
(spectral CT reduces metal artefacts), cartilage health using ionic contrast media, gout and pseudo-gout
crystals, and micro-fracture assessment using nanoparticles. Metallic nanoparticles have been investigated as
a cellular marker visible in MARS images. Cell lines of different cancer types (Raji and SK-BR3) were
incubated with monoclonal antibody-functionalised AuNPs (Herceptin and Rituximab). We identified and
quantified the labelled AuNPs demonstrating that Herceptin functionalised AuNPs bound to SK-BR3 breast
cancer cells but not to the Raji lymphoma cells. In vivo human images show the bone microstructure. Fat,
water and calcium concentrations are quantifiable.
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CP-68: Radiotheranostic Tb quadraplet from Gd: production possibilities from a
single element
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Abstract: Depending on appropriate decay features, radioisotopes are used in nuclear medicine for both the
therapeutic and diagnostic resolutions. PET, SPECT and radionuclide therapy are three major modalities in
nuclear medicine. Different radioisotopes are used in different modalities. For example, 225Ac and 177Lu are
used for α and β- therapy respectively while 68Ga and 111In are used for PET and SPECT. Chemically identical
radiopharmaceuticals could be utilized if application of different isotopes of one element for all the above
14modalities is possible. This brings the radiotheragnostics notion. α emitter 149Tb (T1/2=4.11 h, shorter range
and Eα = 3.97 MeV) is suitable for TAT. Beta emitter 161Tb (T1/2 = 6.91 d) is suitable in cancer therapy.
Gamma emitter 155Tb (T1/2= 5.3 d, Eγ=87 keV and 105 keV) can be used in gamma camera. Positron emitter
152
Tb (T1/2=17.5-h and 17% intensity) enables PET imaging. So, Tb quadraplet 149Tb, 152Tb, 155Tb and 161Tb
can cover both of the diagnostic and therapeutic utilities. Therefore, the production routes of these four
radiotheragnostics isotopes from different light particles induced Gd were analyzed using simulation software
TALYS 1.9 in our current work. We also calculate the production yields for different reactions. This will help
to understand the prospects of production routes of the radioisotopes from a single element in target. To
understand the consistency of the calculation, comparisons were made with the calculation by EMPIRE 3.2.2
and TENDL-2017 data for some prospective reactions. Certain p, d, 3He-induced reactions show high yields
to produce 149Tb while several p, d, t-induced reactions show larger yields to produce 152Tb. For 155Tb
productions, number of p, t-induced reactions have higher production yields. To produce 161Tb, one deuteron
and one triton induced reaction show bigger production yields.
1
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Abstract: Radiation generating equipment‟s plays an important role in management of cancer for curative or
palliative treatment. In a radiation oncology department different disciplines including doctors, medical
physicists, radiotherapy technologists, nurses and patient care attendants are involved during treatment of a
patient. As per the International Patient Safety Goal (IPSG), radiation therapy is considered as a high-risk
procedure and hence all necessary measures must be taken into account, to assure administration of optimum
treatment. In our institution, we prepared a radiation emergency and preparedness protocol to create and
ensure a safety work practice. This protocol includes radiation safety policy of our institution as stipulated by
BAERA, role of radiation safety committee, radiation dose limit for workers, handling procedure of sealed
radioactive sources, periodical monitoring of radiation dose levels of radiation generating equipment. It also
included radiation safety in day to day work practice of radiotherapy department and procedure for
procurement and storage radiation sources, management of accident and emergency in radiotherapy. It also
gives procedure to be followed during radiation emergency and contact detail of the personals during
emergency. As part of this protocol all our staff are given annual mock radiation emergency drill in order to
assure the competency of radiation workers to handle radiation emergency in any point of time. The
establishment of such protocol gives adequate acknowledge to members of the department about their safety
work practice and a clear road map to handle radiation emergencies. Because each radiotherapy department
has a specific workflow customized to their facilities and a standard procedure need to be established in order
to achieve radiation safety.
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Background: MMPs (matrix metalloproteases) were first described by Jerome Gross and Charles Lapiere in
1962. An endopeptidase contains zinc ion and activity dependents on the calcium ion. Today according to the
genes there are over 20 types of MMPs likely, MMP-1, 2, 3, 7, 8, 9,10, 11,12, 13,14,15,16,17,18,19, 20, 21,
23, 24, 25, 26, 27, 28. The report has been available for the involvement of MMPs in the different diseases
related cellular deformations, like cancers, pulmonary and heart diseases. On the other hand, calpains are the
calcium-dependent proteases either expressed ubiquitously or tissue or sub-cellular compartment-specific has
been described for targeting the other cellular proteins. Calpains are also calcium-dependent proteases. In
view of the above present study seeks to predict the calpain mediated cleavage site(s) within the MMPs.
Materials and Methods: We used UniProtKB/Swiss-Prot, a manually annotated and non-redundant protein
sequence database to retrieve the MMPs FASTA sequences from human, except MMP-18 (Xenopus laevis).
Simultaneously, these sequences were used for prediction of calpain-mediated cleavage site using various
computational tools such as LabCaS and CaMPDB. The predicted common calpain mediated cleavage sites
with high threshold were studied within the sequences.
Results: our results revealed that MMP-1, 2, 3, 7, 8, 9,10, 11,12, 13,14,15,16,17,18,19, 20, 21, 23, 24, 25, 26,
27, 28 have the cleavage site at 462, 560, 284, 258, 415, 462, 283, 423, 322, 263, 300, 330, 311, 313, 136,
448, 440, 151, 298, 353, 295, 246, 461, 126 respectively.
Conclusion: Such study may be helpful to understand the interrelation between calpains and MMPs, and
MMPs pathways in terms of cell pathology.
Keywords: MMPs, Calpain, cleavage site, computational study.
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Aims: For the treatment planning of sophisticated radiotherapy techniques such as IMRT, IGRT and
SRS/SRT are frequently used accelerated small irradiate radiation fields. As Brag Gray Cavity theory does
not exist in small irradiate fields so it is very important to choose suitable chambers for proper treatment
planning. Our work is devoted for the measurement of scattering factor, percentage of depth dose and
profile‟s penumbra measurement with various types of ionization chambers (FC65-G, CC13, CC01) and
diode chambers (Razor, RFD3G).
Methods and materials: Measurement of scattering factor, percentage of depth dose and profile‟s penumbra
measurement were performed applying TRS-398 protocol at the North East Cancer Hospital, South Surma,
Sylhet, Bangladesh using Varian Clinac IX-5982 (Varian medical systems) with 6 MV photon beam energies
for a set of small field sizes (1 × 1, 2 × 2, 3 × 3, 4 × 4, 5 × 5, 7 × 7 and 10 × 10 cm 2), keeping the same
conditions such as pressure, temperature, incremental step, direction, geometry, chamber voltage, polarity etc.
The measurements of scattering factors, Profile‟s penumbra and PDDs were performed by different ionization
and diode chambers using IBA EcoPhan water phantom (SN 1407) and where the Omni Pro-Accept 7.4c
software was used with this system.
Results: During output factor (s) measurement in small irradiate fields Razor diode shows better result than
intermediate size ionization chambers. Taking CC01 (small size) ionization chamber as a standard one for
small field our measured values were compared with previous published works. Percentage of surface dose
decrease with the decrease of field sizes were experimentally found.
Conclusions: Diode chamber (Razor) having extremely small active volume are very suited for relative
dosimetry except the measurement of PDDs was experimentally found.
Key-words: IMRT (Intensity Modulated Radiotherapy), IGRT (Image Guided Radiotherapy), SRT
(Stereotactic Radiotherapy), IAEA (International Atomic Energy Agency), TRS (Technical Report series.
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Objectives: We focus the study of dosimetry in external beam radiotherapy for accelerated photon and
electron beam delivered from medical linear accelerator applying different published protocols.
Methods and Materials: In this study, the comparison among the protocols (TRS 398, DIN 6800-2 and TG
51) for both accelerated electron and photon delivered from Clinac 2300CD and Clinac DHX 3186 were
performed. Comparative results of correction factors and relative dose between PTW Markus & Exradin A10
and FC65-G (2005) & FC65-G (2009) were also measured. In this work we used photon beams with energies
6 & 15 MV and electron beams with energies 4, 6, 9, 12, 15 & 18 MeV from both Clinac.
Results: The maximum deviations was found for the relative dose at D max for photon beam (15 MV) among
the protocols had been observed as 1.18% between TRS-398 & TG-51, 1.56% between TG-51 & DIN 6800-2
and 0.41% between TRS-398 and DIN 6800-2 for Clinac; whereas, these deviations were found to be 3.67%
between TRS-398 & TG-51, 3.92% between TG-51 & DIN 6800-2 for 4 MeV and 0.95% between TRS-398
and DIN 6800-2 in the case of Clinac 2300 CD for PTW Markus and Exradin A10 Chambers.
Conclusions: In the measurement of maximum absorbed dose depth to water applying three protocols the
maximum deviations had been observed between TRS 398 & TG-51 and TG-51 & DIN6800-2. For electron
beam correction factors KQ was found high applying TG 51 protocol. As result doses were also getting high
for TG 51 protocols in compare with other two protocols.
Keywords: TRS (Technical Report Series), TG (Task Group), DIN (DeutschesInstitut f ̈ Normung), SSD
(Source to Surface Distance), QA (Quality Assurance)
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Abstract: The aim of this study is to present a computational radiation shield design analysis of
Teletheraphy Facility at Sher-E-Bangla Medical College Hospital, Barisal. The shield design parameters of
this facility have been calculated from the viewpoint of radiation safety using the Point-kernel Radiation
Shielding Code Micro-Shield 5.05 considering the public dose rate limit 0.5 μSv/hr as well as occupational
dose rate limit 10 μSv/hr (ICRP-60, 1990). The teletherapy is a long distance radiotherapy for
gynecological cancer patients using the 1381 Ci Co-60 radiation source and its dimension is 2.6 cm x 3.67
cm. Micro-Shield 5.05 is a comprehensive gamma-ray shielding and dose assessment program. It is widely
used for designing shields, estimating source strength from radiation measurements, minimizing exposure
to people, and teaching shielding principles. This code was based on the point-kernel technique and buildup
factor was considered in the calculation of thickness of teletheraphy facility such as wall/roof/door
thickness because it is an important contributor to the total dose equivalent rate. Therefore, the
recommended shielding parameters (thicknesses) of this facility based on this computational analysis are:
 thickness 136 cm Ordinary Reinforced Concrete (ORC, 2.35 g/cc) or 116 cm Ilmenite Magnetite
Concrete (IMC, 2.76 g/cc) is needed for D1, D2 and D4 location based walls while the thickness
128 cm ORC or 109 cm IMC plus 10 cm ORC or 7 cm IMC is needed for D6 location based wall.

 thickness of 128 cm ORC or 109 cm IMC is needed for D3 position based wall,
 thickness 1.0 cm lead (door) is needed including the first layer thickness 128 cm ORC or 109
cm IMC for D5 based wall.

 thickness of 140 cm ORC or 120 cm IMC is needed for D7 position based roof.
The shielding efficiency measures the effectiveness of shield material against radiation, that means how
much dose or equivalent dose rate is reduced by IMC compared to ORC. The use of IMC in the shield
design of roof shows that it reduced the dose rate by a factor of at least 20.0 times approximately compared
to ordinary concrete. The observation reveals that IMC can be used successfully for the bulk shielding
construction of this facility. The properties of IMC are given below:
 locally developed shield material,
 an excellent gamma ray shielding property,
 good structural and mechanical property, and
 cheaper than heavy concrete like barite concrete or hematite concrete.
Therefore, the purpose of this study is to carry out the radiation shield design using such materials
developed locally, which would be both readily available & economically profitable for the country and
also provides a technical foundation for estimation a best possible shield design of Teletheraphy Facility at
Shere Bangla Medical College Hospital, Barisal.
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Abstract: Modern dosimetry protocol IAEA TRS-398 recommended the Tissue Phantom Ratio, TPR20, 10,
as a beam quality index for the megavoltage photon beam dosimetry in radiotherapy. This work presents a
calculation of tissue phantom ratio, TPR20, 10, in two high energy photon modes using two cylindrical
ionization chambers (NE2571 Farmer and
FC65-G) with the help of Monte Carlo method. The MCNP
Monte Carlo code was used for the simulation of photon beams given by Varian-2300CD Linac accelerator
head. The calculation of TPR20, 10 using MC simulation showed good agreement with our experimentally
measured values. The TPR20, 10 discrepancies of Monte Carlo and experimental values were found within
4.17% and 2.9% for NE2571 Farmer chamber at 6 MV and 10 MV respectively. For FC-65G chamber these
were within 3.12% and 2.7% at 6 MV and 10 MV respectively. The variations of TPR20, 10 values with
chambers were also analyzed. The influence of wall and central electrode materials were negligible on TPR20,
10 values, rather it directly varies with incident photon beam energy. The beam quality correction factors were
also determined for these two ion chambers. From fitted curves of kQ and TPR20, 10 data of IAEA TRS-398
protocol, the kQ factors were calculated for our Monte Carlo calculated TPR20, 10 values.
2

Figure1. simulation geometries for photon dose calculation
Table1. Comparison of experimental and MC calculated values of TPR20,10
Chamber
NE2571
FC65-G

Photon energy
(MV)
6
10
6
10

Experimental
TPR20,10
0.671 0.004
0.741 0.009
0.671 0.004
0.740 0.003

MC calculated
TPR20,10
0.699 0.013
0.719 0.018
0.692 0.182
0.720 0.027

Key words: photon beam dosimetry, tissue phantom ratio, TRS-398 protocol, Monte Carlo simulation, MCNP
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Abstract: Conventional diagnostic nuclear medicine examinations have been increasing in most nuclear
medicine department in Bangladesh. Nuclear medicine technologists are exposed to radiation from the
administered radiopharmaceutical to a patient for diagnostic purposes. This study was done at Institute of
Nuclear Medicine and Allied Sciences (INMAS), Rajshahi, Bangladesh. This study is aimed to estimate the
average external dose to technologist‟s from each of diagnostic nuclear medicine procedures. Three
technologists more than 12 years of experience in general nuclear medicine were assigned for performing
99m
Tc-MDP whole-body bone scan, 99mTc-DMSA renal scan, 99mTc-DTPA kidney renogram and 99mTcpertechnetate thyroid scan. Radiopharmaceutical dispensing dose are not included in this study. Radiation
doses to technologists were estimated by measuring the time interval and dose rate at various distances from
the patients. The technologists stood on a mark (0.25m, 0.5m and 1 m from the scanner bed) while they were
speaking or positioning with patients about the procedure. Survey meter was placed at a distance of 0.25 m,
0.50 m and 1 m from the patients injected with 99mTc with detector facing toward patient. The data at the
corresponding time and distance were collected. Estimated average radiation dose to technologist per Nuclear
Medicine procedure for bone scan, thyroid scan, DMSA renal scan and DTPA renogram were 0.65 ±
0.04µSv, 0.29±0.03µSv, 0.15 ± 0.03 µSv and 0.47 ± 0.04µSv respectively. This study found that external
radiation doses to technologist were within permissible level.

PP-7: Assessment of Five Year Effective Dose of Radiation Worker in Industrial
Radiography Practice of Bangladesh
M. S. Rahman1*, M.M.M. Siraz1, S. Pervin1 and S. Yeasmin1
1
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*Corresponding Author: msrahman74@hotmail.com

1. Introduction: Industrial radiography facilities are operating in Bangladesh using X-ray or high activity
gamma-ray sources. Improper management of high-activity sources can have severe deterministic effects on
individuals [1]. Industrial radiographers are considered the most critical group of radiation workers
worldwide. During the five year period (2010-2014), occupational radiation exposures of 14 industrial
radiography facilities were monitored using Thermoluminescent Dosimeters (TLDs) for quarterly basis. The
annual average effective dose received by industrial radiographers is higher than that of other radiation
workers [2].
2. Method: The monitoring of industrial radiography workers were performed using TLDs. The number of
monitored industrial radiography facilities ranged from 7 to 14 while the number of worker ranged from 72 to
133 during the study period. The calibration of TLDs was performed with known amount of dose from the
Secondary Standard Dosimetry Laboratory of Bangladesh Atomic Energy Commission. The TLDs were
readout using manual TLD Reader (Model 4500) and WinREMS software was used in the reader for effective
dose calculation.
3. Results: The annual average effective doses received from external radiation in industrial radiography
workers and the distributions of the annual effective doses by dose intervals are presented. The distribution of
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the occupational doses shows that the majority (about 75 %) of workers received doses below 1 mSv for the
five year period (2010-2014). Even though, very few workers (about 1%) received doses higher than average
annual dose limit (20 mSv), but no workers received doses higher than 100 mSv in 5 consecutive years.
4. Discussion: The average annual effective dose of industrial radiography workers in Bangladesh is higher
than the corresponding values in Tanzania, Greece, Poland, Australia, UK and lower than in Bosnia and
Herzegovina, USA and Canada. However, the average annual effective dose is comparable to the
corresponding values in China, Brazil, Germany and India. The status and trends in occupational doses show
that radiation protection situation at the majority of the workplace were satisfactory. In spite of that,
additional measures are required due to big differences observed in the maximum individual doses over the
last 5-year.
Reference:
[1] IAEA-International Atomic Energy Agency. Lessons learned from accidents in industrial radiography,
Safety Report Series No. 7 (Vienna, IAEA) (1998)
[2] UNSCEAR-United Nations Scientific Committee on the Effects of Atomic Radiation. Sources and Effects
of Ionizing Radiation Report to General Assembly, with Scientific Annexes (New York: United Nations,
United Nations Sales Publication E.00.IX.3, 2000).
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Abstract: Radiotherapy is one of the important treatment modality in cancer treatment. To maintain the
treatment procedure accuracy, phantom is an important tool for absolute dosimetry conformation and Quality
Assurance routine cheek up. Quality assurance is an essential thing for applying dose to human body. This
research work is a comparison of absorbed dose among 1D water phantom, solid water phantom and MatriXX
with MULTICube phantom where solid water phantom and MatriXX with MULTICube phantom may
compensate for the disadvantage of the 1D water phantom in clinical usefulness. The study has been done at
the Institute of Nuclear Medical Physics (INMP), AERE, Savar, Dhaka. The experimental equipment used
were 6 MV and 15MV photon beam of Varian ClinaciX Linear Accelerator (Linac),1Dwater phantom, solid
water phantom,MatriXX with MULTICubephantom, Farmer type ion chamber and Electrometer. The field
size of our experimental set up was 10×10cm2 and distance between the source to surface body (SSD) was
100cm. We have measured the absorbed dose for various phantoms and calculated the results. We have
compared the absorbed dose data of 1D water phantom, solid water phantom and MatriXX with MULTICube
phantom. This comparison show that the 1D water phantom was the best absolute dose conformation among
the other phantoms and the deviation was within the acceptable limit (5%), except MatriXX with
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MULTICube Phantom for low energy beam (8%). It was observed that the accuracy of dose estimation was
better in 1D water phantom rather than solid water phantom and matrix MULTICube phantom. It is also
known that the 1D water phantom is low cost but it need long time for setting up the experimental
arrangement. To overcome this type of problem, we can use solid water phantom or MatriXX with
MULTICube phantom, those are faster in setting up than 1D water phantom.
Keywords: Radiotherapy, Phantom, Absorbed dose.
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Abstract: Artificially prepared giant unilamellar vesicles (GUVs) are used to investigate the interaction
between the natural stabilizers based anionic magnetite nanoparticle (NPs) of size about 18 nm and lipid
membranes. Phase contrast microscopic images show that NPs induce deformation and pore formation of
spherical shaped GUVs prepared by a mixture of neutral and charged lipids or only the neutral lipid. The
degree of deformation is expressed as a compactness of GUVs and pore formation in membranes are
investigated by the leakage of encapsulating sucrose to the outer environment. The deformation as well as
the value of compactness is similar whether the NPs adhere to outer monolayer or the inner monolayer of
charged membranes. The fraction of deformed GUVs increases with the increase of surface charge
density of membranes at physiological buffer as well as the decrease of salt concentration in buffer for a
particular surface charge density. The fraction of pore formation increases with the increase of NPs
concentration. The results of deformation and pore formation in the charged and neutral membranes are
indicating that the interaction is driven by the nonspecific electrostatic attraction. The average value of
compactness at 30 min for neutral membrane is 1.25 times higher than that of charged membrane.

Figure: Deformation of DOPC-GUV
In addition, the time of stochastic pore formation is observed at later for charged membrane than neutral one.
A negligible effect is observed between anionic NPs and the purely charged membranes. These results
indicate that anionic NPs have a higher affinity for the adsorption in the neutral membrane than the charged
one. The adhesion of NPs into the nitrogen of headgroup of phosphocholine lipid imposes the mismatch of
surface area between the inner and the outer monolayer of bilayer, inducing the deformation of GUVs. In
addition, adhesion of NPs induces lateral surface tension in the membranes, leading to transmembrane
poration in vesicles.
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Abstract: Antimicrobial peptide (AMP) magainin 2 induces nanopores in the lipid membranes of giant
unilamellar vesicles (GUVs), which have been already observed by the leakage of water soluble fluorescent
probes from the inside to the outside of GUVs through the pores. However, the molecular transport through a
single nanopore is not investigated in detail yet, which is performed in the present work through simulation.
The single pore is designed in the membrane of GUV using computer aided design software. The molecular
transport, from the outside to the inside of GUV through the nanopore, of various fluorescent probes such as
calcein, Texas-Red Dextran 3000 (TRD-3k), TRD-10k and TRD-40k is investigated using simulation. The
molecular transport is also investigated by varying the sizes (diameters) of GUV. A single exponential growth
function is fitted to the time course of the fluorescence intensity inside GUV and the corresponding rate
constant of molecular transport is calculated, which is decreased with the increase of the sizes of fluorescent
probe and also with the increase of the sizes of GUV.

Figure: The time dependent concentration variation in the inside of GUV for (a) TRD-3k and (b) TRD-40k.
The numbers at the corner of each image show the time in seconds after the simulation was started. Scale bar
is 5 m.
The rate constant found in simulation agrees reasonably well with the reported experimental results. Based on
the Fick‟s law of diffusion an analytical treatment is developed for the rate constant of molecular transport
that supports the simulation results. These investigations would be helpful to elucidate the mechanism of pore
formation using various membrane-active agents in the lipid membranes of vesicles and biomembranes of
cells.
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Abstract: In nuclear medicine, the gamma camera imaging technique is a non-destructive impassive radiation
imaging technology, which can quickly find the location of an unknown source by searching the exact number
of radioactive sources and relative intensities. Therefore, it is essential and widely used in the fields of
effective regulation of radioactive sources and nuclear medicines as well as to enhance small details, texture,
and contrast of the images. The images generated by the gamma camera in nuclear medicine are not very well
defined. So, it is difficult to identify the defected portion of the body. In this paper, we have analyzed the
patient preparation with radionuclides and image enhancing of gamma camera (single head symbia from
simens) and compared the images for different gamma values as the real-time images are complex and noisy.
In the gamma correction method, 0.2 to 3 gamma values were selected for image enhancement with a uniform
interval. For accurate diagnosis i.e. image enhancement process was used to improve the image quality by
using MATLAB to simulate the image, comparing with the actual imaging hot spots. The imaging quality is
correlated with the time source intensity and distance. Gamma correction method from different methods was
used to enhance the image quality and then selected the best gamma value (γ = 0.5) for bone image
enhancing.
Keywords: nuclear medicine; bone scan; gamma correction; image enhancement; computer vision.
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Abstract: Natural radionuclides and their progeny present in the medicinal plants may cause health
hazards for the population. The objective of the present study was to measure the natural radioactivity
levels and resultant annual absorbed and ingestion dose in some medicinal plants commonly used in
Bangladesh. A total of 39 samples of medicinal plants were collected from the local market and different
districts of Bangladesh. The radioactivity concentrations of 238U, 232Th and 40K were measured using
HPGe gamma spectrometry in Health Physics Division, Atomic Energy Center, Dhaka. The activity
concentrations in the studied medicinal plants ranged from 4.12±2.46 to 28.22±7.84 Bq/kg, 3.02±1.60 to
17.62±6.48 Bq/kg and 363.0±36.4 to 1097.1±209.9 Bq/kg for 238U, 232Th, and 40K with the mean values of
12.65±5.20, 7.38±3.45, and 661.1±202.6 Bq/kg, respectively. The average annual committed effective
doses for ingestion of natural radionuclides ranged from 6.29±1.24 to 18.17±4.64 µSv/y with an average
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value of 11.46±2.57 µSv/y, which is far below the world average value of 285 µSv/y reported in
UNSCEAR 2000 report. The samples under the present study, therefore, do not pose any significant
radiation hazards.
Keywords: Natural radioactivity; Medicinal
concentrations and radiological hazards.
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PP-13: Comprehensive quality assurance of 60Co teletherapy
Lutfa Abeda Tonu*, Pretam Kumar Das
Pabna University of Science and Technology
*
Email: lutfaabedatonu.pust@gmail.com
Abstract: In 60Co teletherapy, it is essential to know about the standard dosimetry of 60Co source. It isbecause
the over dosage may cause radiation hazards where as under dosage may lead to unsatisfactory treatment.
Overall for the better treatment service, Quality Assurance is most important. We have tried to make sure the
appropriate quality assurance measurement to minimize risks both for the patient and medical staff. At present
in teletherapy unit, cobalt source is used widely. The obtained dosimetry errors are acceptable within ± 2% of
the expected values that is permissible limit as prescribed by International Atomic Energy Agency (IAEA)
and International Commission on Radiation Units and Measurement (ICRUM). Task Group-40 report present
recommendations of the American Association of Physicists in Medicine, AAPM for quality assurance of Co60 units. This research work is prepared by the help of Task Group No.40 report of the AAPM Radiation
Therapy Committee. At the end, we can say that our study shows a trend towards uniform and better quality
assurance from Co-60 teletherapy unit, Rajshahi Medical College Hospital (RMCH), Rajshahi.
Keywords: Quality Assurance, Dosimetry, IAEA, ICRUM, RMCH.

PP-14: Analysis of Normal Tissue Complication Probability Based
Radiobiological Models: A Systematic Review of Literatures
Rahman M1, Mondol M1, Sujan M1, Kausar A1, Azhari HA1, Zakaria GA1, 2.
1

Dept of Medical Physics and Biomedical Engineering, Gono Bishwabidyalay, Savar, Dhaka, Bangladesh.
Dept. of medical Radiation Physics, Gummersbach Hospital, Academic Teaching Hospital of the University
of Cologne, Gummersbach, Germany
Email: mafuzrana348@gmail.com
Background and purpose: To achieve the optimal treatment goal, radiobiological parameters has to evaluate
and predict the outcome of this treatment plan in terms of both Tumor Control probability and Normal Tissue
Complication Probability. Different types of radiobiological model were used to achieve prescribed treatment
dose of radiation during the tumor control. TCP models play an important role in order to achieve desired
dose to the tumor. A suitable NTCP model was theoretically found among different models that can be used
in treatment plan evaluation.
Materials and Methods: Theoretically, six different radiobiological dose response models such as Lyman–
Kutcher–Burman, Critical element, critical volume, Relative Seriality, Parallel architecture, Weibull
distribution were analyzed in this project. All models were discussed elaborately with its various parameters
and were used in the calculation of normal tissue complication probability during the treatment in
radiotherapy. Further, all models were compared with each other.
2
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Results: The models denote the dose for 50% complication probability (D50) parameters is the most
commonly used radiobiological models for the normal tissues. The functional subunit response models
(critical element & Relative seriality, Critical Volume, parallel architecture) are used in the derivation of the
formulae for the normal tissue.
Since all complicated NTCP model predict same as the simple NTCP model that is Lyman–Kutcher–Burman
model as well as it is computationally efficient. Also Lyman–Kutcher–Burman model can be used in different
treatment planning system incorporating with other model. For this reason our suggested model is Lyman–
Kutcher–Burman NTCP model which can be used in treatment plan evaluation.
Conclusion: After analyzing six different model of NTCP, finding of the study is the treatment plan
evaluation in where Lyman–Kutcher–Burman model may be considered as a better option for biological plan
evaluation.
Keywords: Radiobiological Model, TCP, NTCP.

PP-15: Focus on 13N labeled Ammonia Radiopharmaceuticals by Cyclotron
Technology at Institute of Nuclear Medical Physics
*1Rayhan Alam , 1M. Juwel Hosen, 1M.A. Hasnat, 1M.B. Paul, 1M.M.Ahasan*
1

Institute of Nuclear Medical Physics, BAEC, Savar,Dhaka
*E-mail: rayhanalam4574@gmail.com
Introduction: Cyclotron is a Particle accelerator, which is used to produce short lived radionuclides. Among
hundreds of radionuclides, Nitrogen-13 is being enormously used throughout the world. Nitrogen-13
ammonia PET (Positron Emission Tomography) imaging may be used for assessing both relative and absolute
myocardial blood flow. For relative Myocardial Perfusion Imaging (MPI), typical scanning doses of 10 to
15 mCi for rest images and 30 mCi for stress images, depending on patient size, are administered as a bolus.
N-13 decays 100% by positron (beta+) emission. When injected intravenously, it clears rapidly from the
circulation, with 85% leaving the blood in the first minute and only 0.4% remaining after 3.3 minutes. It
diffuses across the myocardial cell capillary membrane, then is converted to N-13 glutamine by glutamine
syntheses, and subsequently is trapped within tissues by incorporation in the cellular pool of amino acids.
Myocardial uptake is proportional to coronary blood flow. N-13 ammonia 10 to 20 mCi is administered
intravenously. N-13 ammonia has a 70% to 80% extraction rate by myocardial cells at normal coronary flow
rates. As with other perfusion tracers, its extraction efficiency drops at higher flow rates. The N-13 label
remains within the heart with a relatively long biological residence time, although its physical half-life is
short. Its positron range of 5.4 mm in tissue contributes to its good imaging characteristics. The main
problems of Nitrogen-13 ammonia PET imaging is the physical half-life of approximately 10 minutes but due
to in-site Cyclotron insertion the short half-life 10 min will compensate the radionuclide dose wastage.
Production methods: N-13 NH3 will produce by 16O (p, α) 13N irradiation reaction using on-site cyclotron.
Disposable cassette will use for the production of N-13 NH3. Then produced Oxoanions of nitrogen will be
produced from radiolytic oxidation. Oxoanions will be converted to N-13 NH3 by the use of Devarda's alloy, a
reducing agent, in sodium hydroxide. N-13 NH3 vapors will be collected in normal saline in a sterilized vial
after passing through 0.22 μm filter.
Materials: Sterile water for injection with 5mm USP alcohol, 30 ml sterile vials, 18 gauge needles, sterile
saline solution, vented 0.22µm membrane filters, 20ml sterile syringe, Ion exchange column. Cyclotron of
energy more than 10 MeV.
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Purpose of the Study: For MPI test, other used radiopharmaceuticals nuclide namely Rubidium-82 and
Thallium-201 are now obsolete. Technetium-99m leveled Myocardial Perfusion agents are not cost effective.
But for Nitrogen-13 ammonia PET imaging facilities, the cost of per patient management will decrease
significantly with respect to other ongoing modalities.
Conclusion: If Nitrogen-13 ammonia PET imaging modalities come in true in our country, then the poor
people will get easy and affordable treatment facilities for Myocardial Perfusion Image testing.

PP-16: Subsequent of Nanomedicine and Nanodrug delivery system
Rakibul Islam, Md. Masud Parvez, Md. Ehasanul Haque
American International University- Bangladesh
Email: masud.parvez@aiub.edu
Abstract: Despite the overpowering information of the destiny prospect of nanomedicine and nano drug
delivery system, its real effect in healthcare system, even in cancer therapy and diagno-sis, remains to be very
limited. This attributes to the field being a new area of technology with hand-iest decades of real studies on
the subject and many key initial attributes nonetheless being un-known. The initial markers of diseased
tissues together with key biological markers that permit absolute concentrated on without altering the ordinary
cellular technique is one main den-sity location of research. Ultimately, the application of nanomedicine will
strengthen with our in-creasing information of diseases at molecular degree or that mirrors a nanomaterialsubcellular size comparable marker identification to open up avenues for brand new diagnosis and therapy.
Hence, understanding the molecular signatures of sickness in the future will lead to advances in nanomedicine applications. Nanotechnology gives multiple advantages in treating persistent human diseases
with the aid of site-specific, and target- oriented shipping of particular medicines. Recent-ly, there are more
than a few of tremendous applications of the nanomedicine (chemotherapeu-tic agents, biological dealers,
immunotherapeutic sellers etc.) within the remedy of diverse diseases The current review, affords an up to
date summary of latest advances within the area of nanomedi-cines and nano based totally drug transport
systems thru complete scrutiny of the discovery and ap-plication of nanomaterials in improving each the
efficacy of novel and antique drugs (e.G., natural products) and selective diagnosis via disorder marker
molecules. The possibilities and challenges of nanomedicines in drug transport from synthet-ic/herbal
resources to their clinical packages also are discussed. In addition, we've got included records concerning the
traits and perspectives in nanomedicine area.

PP-17: Standardization of Calibration Field for Radiation Protection and
Measurement
Md. Sanaullah1, Md. Shakilur Rahman2*, Tanjim Siddiqua2, Md. Iqbal Hosan1, Md. Mosharraf
Hossain Bhuiyan2, Shampa Paul3
1

Department of Nuclear Engineering, University of Dhaka, Dhaka
Secondary Standard Dosimetry Laboratory, Bangladesh Atomic Energy Commission, Savar, Dhaka

2
3

Health Physics and Radioactive Waste Management Unit, Bangladesh Atomic Energy Commission, Savar, Dhaka
*

e-mail: shakilurssdl@baec.gov.bd

Abstract: Radiation hazard is a matter of great concern in all nuclear facilities. To protect the radiation
workers and general people from stochastic effects of radiation several international organizations are formed
to establish radiation protection standard who further propose their recommendation. This paper brings out
the calibration requirements to meet the international standards, description of existing facilities and their
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procedures adopted, characteristics of the instruments such as energy dependence, beam quality of x-ray
irradiator and dosimetry of reference dose measurement of standard source at some specified distance.
Standardization of calibration field in terms of ambient dose equivalent is an important issue of quality
assurance of radiation protection and measurement. In present study, ISO standard (ISO-4037) filtered X-ray
of narrow spectra from 40 keV to 200 keV, Caesium-137 and Cobalt-60 beam that are used at SSDL, AERE,
Savar, Dhaka for calibration of radiation measuring instruments have been characterized and standardized.
Characterization of X-ray field is done by evaluating half value layer (HVL), effective energy and beam
homogeneity coefficient.These values are compared with ISO standard value and very small deviation is
found. The homogeneity coefficient is found between 0.805 and 0.991. This value should be 1.0 but it is not
happened due to the beam hardening. After standardization of calibration fields the performances of four
survey meters such as two Polimaster (GM tube) pocket dosimeter, a TELE STTC (compensated GM tube)
survey meter and a RO20SI (Ionization chamber) were studied. The calibration factor and response obtained
are in good agreement with the recommended value. Energy dependence of survey meters also shows good
response. Among based on these studies, it is found that the results could be used for implementation of the
ICRU operational unit H*(10) in radiation monitoring around the radiation facilities in Bangladesh.

PP-18: Application of Fourier transform infrared (FTIR) spectrometer and
UV Visible Spectrometer for determination of biomass burning tracer
levoglucosan
*Sanchoy Chandra Biswasarma1, Dr. Abdus Salam2
1

National Institute of Nuclear Medicine and Allied Sciences (NINMAS), Bangladesh Atomic Energy
Commission (BAEC) 2Department of Chemistry, University of Dhaka
*Email: sanchoychandraw@baec.gov.bd
Abstract: Biomass burning is one of the major sources of atmospheric pollution. Levoglucosan is one of the
tracers for biomass burning. The emission of levoglucosan from four leaf and eleven wood, four fossil fuel
and also ambient air sample was determined. The presence of levoglucosan was confirmed by the Fourier
transform infrared (FTIR) spectrometer (Shimadzu IRPrestige-21) with functional group analysis of the
compound. The concentration of emitted levoglucosan was determined by UV Visible Spectrometer
(Shimadzu UV-2600) before and after impact of Ultraviolet light. It involves the excitation of ground state
electron to the excited state by the absorption of ultraviolet light and the absorbance is determined by Beer
Lambert Law. In FTIR levoglucosan showed intense peak around 3356, 3273, 2906, 1400, 1131, 1042 cm-1. In
UV Visible spectrometer levoglucosan showed maximum absorbance at 370nm. Wood samples showed
greater emission than leaf samples. Among wood samples softer wood showed greater emission than harder
wood. The fossil fuel samples showed no emission of levoglucosan.
Key words: Levoglucosan, tracer, FTIR, Ultra-violet.
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PP-19: Performance evaluation of the PET/CT System – GE Discovery IQ 5 ring
according to the NEMA 2012 standard
Md Shohag Mia1, Md. Nahid Hossain1, Dr. M F Fazlul Kabir2
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2
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Objectives: A PET/CT Scanner -Discovery IQ 5 ring. GE Medical system was installed at Apollo Hospitals
Dhaka. Total 11252 BGO crystal elements are arranged in 5 circular rings providing 260 mm axial and 700
mm transaxial field of view. The aim of the test was to assess the performances of the PET/CT scanner GEDiscovery IQ 5 ring.
Methods: Performance evaluation of the system was done according to the NEMA NU2-2012 Standard for
spatial resolution, sensitivity, scatter fraction, count rate loss and random coincidence event, noise equivalent
count rate (NECR) and image quality. Spatial resolution was calculated at 1 cm center, 10 cm off center and
20 cm off center in radial, tangential and axial directions. Sensitivity was calculated at center and 10 cm off
center and system sensitivity was calculated by using these two values. Image reconstruction algorithm
Q.clear was used.
Results: The radial, tangential and axial FWHM 4.2 mm, 4.74 mm and 4.82 mm at 1 cm; 5.72 mm, 4.82 mm
and 4.57 mm at 10 cm off center; 8.17 mm, 4.85 mm and 4.92 mm at 10 cm off center respectively.
Sensitivities were 23 cps/kBq at 0 cm and 19 cps/kBq at 10 cm respectively. The scatter fraction calculated
from the decay method was 37.94 %and NECR was 125 kcps. In NEMA image quality, the hot contrast
recovery values for 10-13-17-22 mm spheres were 25.7-50.3-56.1-69.7 % respectively and cold contrast
recovery values for 28 mm and 37 mm spheres were 75.5 and 77.7 % respectively; the corresponding
background variability values were 7.2-6.9-6.6-5.9-5.5-4.7 %. Lung error residual mean were 16 %.
Conclusions: Overall PET performances of Discovery IQ whole body scanner was satisfactory and passed
the entire NEMA 2012 acceptance test.
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PP-20: Fabrication and Characterization of a Bio ceramic bone
substitute by using Sponge Replica Method
Joye Kundu
Department of Medical Physics and Biomedical Engineering, Gono Bishwabidyalay (University)
Email: joyekundu.bd@gmail.com
Abstract: Hydroxylapatite has its good biocompatibility and similar chemical composition to the mineral
part of the bone. It has an important role and various application in bone tissue engineering. Porous
hydroxyapatite scaffold has an high surface area, which leads to excellent osteoinductivity as well as
reabsorb ability and also providing fast bone in growth at the site of injury. In this study, highly porous body
of a Nano structure hydroxyapatite scaffold was successfully replicated by sponge replica method.
Characterization: The compressive strength and the morphological structure of the scaffold were
characterized by UTM machine and SEM image respectively. XRD technique was used to investigate the
proof of formation of BCP powder. The result of SEM analysis that, the prepared scaffold has highly
interconnected spherical pores with a size in the range of 100-500 micrometer and the compressive strength
of the scaffold with the value of 1.425 ± 0.15 mega Pascal, Strut Diameter is 91 ± 53.27 μm; Porosity
80.57± 1.58 % and Standard reference value of porosity is 71 %. The mentioned properties could make the
BiPhasic calcium phosphate (BCP) ceramic scaffold as a good candidate for bone regeneration application.

PP-21: Installation of Cyclotron at NINMAS: Cooling System
Hasan Mehdi1, Md Shohag Mia1, Sanchoy Chandra Biswasarma1, Md. Ariful Islam1,
Dr. Tanvir Ahmed Biman2, Md. Nahid Hossain1, Dr. Md. Anwar-Ul-Azim1
1

National Institute of Nuclear Medicine and Allied Sciences (NINMAS),
2
Physical Science Division
Bangladesh Atomic Energy Commission (BAEC)
Shahbag, Dhaka, Bangladesh
E-mail: hasanmehdi@baec.gov.bd
Abstract: The cyclotron is a particle accelerator that accelerates charged particles (H +, H-, D- etc.). It uses a
constant magnetic field for rotation and alternating electric field (Radio Frequency) for the acceleration of the
particle. At the National Institute of Nuclear Medicine and Allied Sciences (NINMAS), an IBA Cyclone 18/9
cyclotron (18MeV for Hydrogen and 9MeV for Deuterium) is being installed. It will be used to produce 18F,
11
C, 15O, 64Cu, etc. These will suffice the present necessity of radioisotopes in molecular imaging and other
purposes in Bangladesh. Cyclotron‟s power consumption is very high (55 KW) and dissipates high heat
energy. That is why it needs a cooling system. It uses two types of cooling- water cooling and helium cooling.
Water cooling is used in the “Ion Source”, “Oil Diffusion Pump (ODP)”, “Dee”, “Main coils”, “RF
generator”, and “Pop-Up”. Helium cooling is used in the “Beamline” and “Target”. The water cooling system
is controlled by a dedicated buffer chiller that uses deionized water of temperature 6°C-16°C with a speed of
100 liters/min and the pressure is controlled accordingly. The water cooling system has been tested
successfully. For helium cooling 0-1 bar pressure will be maintained. Helium cooling will be tested very
soon. After installation of the whole system production of radioisotopes will be started shortly.
Keywords: Cyclotron, particle accelerator, cooling.
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PP-22: Unexpected Lung Metastasis After Left Hemithyroidectomy for Follicular
Adenoma: A Case Report
Papia Akhter1, Jasmin Ferdous1, Fatima Begum2 and Zeenat Jabin2
National Institute of Nuclear Medicine & Allied Sciences, BSMMU, Shahbag, Dhaka
Email: papia1078@gmail.com.
Introduction: General consideration for thyroid tumor is that only malignant tumor can metastasize and the
pathogenesis is known to us. Here, we present a case of follicular variant of papillary thyroid carcinoma
(FVPTC) that exhibited lung metastasis which was initially diagnosed as follicular adenoma.
Case report: A 32 year old male with a palpable mass on the left side of the neck visited to a physician.
Patient has no past medical history or risk factors for thyroid malignancy. His thyroid function tests were
within normal limit. Thyroid ultrasonography revealed a predominantly solid thyroid nodule in left lobe with
benign sonographic features. Right lobe showed uniform parenchyma without any nodule. Ultrasound guided
FNAC demonstrated nodular goiter without any conclusive information. For confirmation of the diagnosis
and treatment of the nodule left hemithyroidectomy was done on January 2016 and histopathology report
showed follicular adenoma. After surgery patient did not follow up for three years as he was apparently
healthy. In 2019 patient revisited to a physician with fever, chest discomfort, pain and dry cough .With all the
baseline investigations CT scan of chest was done. Chest CT scan showed bone destructing mildly enhancing
pleural based soft tissue density mass measuring about 9 cm x 6 cm located in apical and posterior segment of
upper lobe of right lung. Then CT guided FNAC revealed metastatic follicular carcinoma of thyroid. So
completion of thyroidectomy was done on October 2019.After the second surgery he was referred to
NINMAS for radioactive iodine ablation (RAIA). This time his serum thyroglobulin level was > 300 ng/ml
(normal range <2ng/L). Doing proper evaluation by nuclear medicine specialist from NINMAS and abroad it
was decided to treat him with external beam radiation therapy (EBRT) for symptom relief and down staging
followed by RAIA.
Conclusion: In this reported case, FVPTC with lung metastasis was found after three years of surgical
removal of the tumor which was initially diagnosed as follicular adenoma. From this observation it is
recommended to be more meticulous to review the histopathological findings, observation and follow up of
cases which are initially diagnosed as benign thyroid tumor like follicular adenoma.
Keywords: Follicular adenoma, thyroid carcinoma, metastasis.
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PP-23: Development of a Pulsed Electro Magnetic Field (PEMF) Device for
Relief of Musculo-skeletal Pain
K Siddique-e Rabbani1,2, Mannu Bardhan Paul1, Md. Maruful Islam1, AKM Bodiuzzaman1,2,
Mohammad Moniruzzaman1,2 and Ehsan Alam Chowdhury1,2.
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Department of Biomedical Physics & Technology, University of Dhaka, Dhaka, Bangladesh
2
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Abstract: Following reports of the use of Pulsed Electro Magnetic Field
(PEMF) in the healing of non-union or delayed union of bone fracture by a
few groups in advanced countries, a research was initiated in Bangladesh in
1978 by a group which included the first author. It gave successful results,
which was the beginning of indigenous research in the application of physics
in medicine in Bangladesh. The first author had developed the necessary
instrumentation for this work and Figure 1 shows a portable PEMF device
developed soon after. Recently it was revealed that many researchers across
the globe working on pain relief using PEMF cited a publication based on the
above work, which prompted the present authors to take up this application
with renewed interest.

Fig 1: A portable PEMF
device for bone healing made
in 1980s by the first author

The authors initially designed and made a single coil
device (8cm diameter) for pain relief, particularly for pain
in the muscles of the neck and back. The designed
electronic pulse generator was powered by a rechargeable
battery and the whole assembly was mounted on a cloth
belt as shown in Figure 2. Placing the coil on the location
of the pain, this can be worn on clothes and the patient can
do other normal work wearing this device. No direct body
contact is necessary. The experimental devices had pulses
Fig 2: PEMF pain healing device made by the
of 0.3ms and 1ms width repeating at 70Hz and 700Hz. The
authors, as worn for neck pain and back pain.
peak magnetic fields at the centre of the coils were of the
order of a few mTesla and the initial rate of rise of magnetic field was about a few Tesla/sec. This device was
field tested on many patients with high success rates. Worn daily for 3 or 4 hours, chronic pains of more than
a year subsided significantly in a few days. Acute pains of a day or two subsided in a single session of about
an hour. The authors also developed a table top model with three
outputs for driving three coils, suitable for providing therapy in a
hospital or a clinic as shown in Figure 3. The mechanism for pain
relief by low intensity PEMF is not yet properly understood. It is not
possible to stimulate nerves and muscles with such low intensities.
However, one fact stands out; localized blood circulation improves as
the blood vessels are dilated due to PEMF. This enhanced blood flow
regime appears to provide increased oxygen and other nutrients to the
Fig 3. A table top clinic model
cells aiding body‟s own healing mechanisms, resulting in bone
made by the authors.
healing, pain relief, and a host of other beneficial applications
including migraine, depression, diabetic neuropathy, wound healing, etc. PEMF appears to be a miracle
technology for health in the future and provides scope for further research. Our indigenous device can be
supplied at a very low cost compared to the imported ones at huge benefit to people of low resource countries
of the world.
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Abstract: Pulsed Electro-Magnetic Field (PEMF) is a non-invasive and drug-free therapy modality used for
the home remedy of Pain,as a wellness device, and it has no adverse side effects. Using pulsed low-level
electromagnetic field,PEMF also heals damaged tissues and bone and is becoming popular globally in the last
few decades. Recently, researchers of our extended group at the University of Dhaka and at Bi-BEAT
developed such a PEMF wellness device for use in pain relief which has been very successful in initial
study. This device consists of three parts, an electric coil, a pulse generator and a power bank containing a
rechargeable 3.7V battery.It has a fixed pulsed width, repetition frequency and intensity, optimized through
some initial experiments. An LED shows if the system is alright; any fault will cause it to go off.
However, depending on ailments or patient‟s body size, variation in the above parameters may be needed, to
be determined through future experiments. Besides, a patient may sometime miss the LED indication, a
discharged battery or a fault may not be immediately noticed by the patient.
Therefore, we have carried out the system design of a low cost smart PEMF based portable device that can
overcome the above limitations andwill be more user friendly. The main hardware at the patient end will be
based on a microcontroller, which can vary the pulse width, repetition frequency and the intensity of the
electromagnetic field through user control, which will be performed using a smart mobile phone (Android
based) with cloud storage of data. As a result, our system can remotely vary frequency & intensity of
electromagnetic field.Android and microcontroller controlled pulse generator makes our system simple,
robust and durable.A block diagram of the system design is shown in the figure below.
Normally it is recommended to use the PEMF therapy in a few sessions spread over a whole day.The patient

can set the timing of the sessions according to convenience. This device will give alarm when to start or stop
the therapy keeping record of all the active sessions. As a result, doctors can make actionable insight from
those data. Besides, any fault in the system will also be indicated both through LED and an audible alarm.
Once complete, the system may be provided at a low cost, benefiting pain patients in Bangladesh and other
low resource countries.
Acknowledgement: A few authors (MAA & MM) acknowledge International Science Programme of Uppsala
University, Sweden for supporting with allowances.
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PP-25: Solar medical sterilizer for rural hospitals
K. A. Khan
Department of Physics, Jagannath University, Dhaka, Bangladesh
E-mail: kakhan01@yahoo.com
Abstract: A paraboloidal medical sterilizer has been designed and developed for rural hospitals. This system
is useful for sterilization of surgical instruments (test tubes, needles, syringes etc) in village primary health
centres and hospitals. To increase the reflectance of the concentrator, aluminum foil was used as cover to
reflect the solar radiation on to the bottom of the pressure cooker. The bottom of the pressure cooker was
coated by normal black body. The pressure cooker gained temperature and pressure. A thermocouple was
used to measure the temperature and pressure gauze was used to measure the pressure respectively. The solar
beam radiation was measured by pyrheliometer. The obtained temperature 1210C and pressure 1.05 kg/cm2
were kept for 15 minutes mixed with medical instruments and water then it was tested at ICDDRB and
BCSIR at Dhaka, Bangladesh it was found that these medical instruments were sterilized properly. The cost
of the whole system was around 10,000/= taka. This sterilizer was found to work satisfactorily.
Microbiological test showed that this system was capable of sterilizing surgical instruments. From the study
and actual field operation, it is concluded that this sterilizer had its potential application and suitable choice
for rural areas since operation of this sterilizer is simple and no attendance is required during sterilization.
This works gives the design details, experimental observations and cost analysis of the sterilizer highlighting
the advantages and limitations of the system. The optical properties of the reflecting materials have also been
studied. Most of the results have been tabulated and graphically discussed.

PP-26: Assessment of Radiological impact of indigenous fishes available in fish
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Abstract: Radioactivity level in human diet is of particular concern for the assessment of possible
radiological hazards to human health. Fish is an essential daily diet item and also the staple food for the
people of Bangladesh, evaluation of radioactivity in fish is crucial to determine the prevailing radiation dose
due to their consumption. A comprehensive study was carried out to determine the radioactivity levels of
226
Ra (238U), 228Ra (232Th) and 40K in 15 species of indigenous (non-cultured) fishes available in fish market of
Dhaka city by -ray spectrometry using high resolution high purity germanium (HPGe) detector. The
radioactivity levels of 226Ra, for 228Ra and 40K studied fish samples were ranged from 1.89±0.31  10.42±0.29
Bq kg1 with an average of 5.19±2.72 Bq kg1, 1.19±0.47  7.92±0.55 Bq kg1 with an average of 4.76±2.30
Bq kg1 and 107.40±1.60  405.88±1.59 Bq kg1 with an average of 290.17±92.32 Bq kg1, respectively. The
annual effective dose for 226Ra, 228Ra and 40K due to consumption of indigenous fishes by the public were
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assessed and found to be varied from 12.0966.64 µSv y1 (average: 33.22±17.41 µSv y1) 18.82124.82 µSv
y1 (average: 75.03±36.15 µSv y1) and 15.2157.48 µSv y1 (average : 41.37±13.22 µSv y1) for 226Ra, for
228
Ra and 40K, respectively with a total of 149.62 µSv y1 which is well below the world average of 290 µSv
1
y , hence imposes no significant threat to human health. The estimated cancer risk shows that probability of
increase of cancer risk from daily intake of vegetables are only a minor fraction of ICRP values 0.29×10−3.
Since higher levels of radioactive substances in the environmental media is detrimental, regular monitoring
should be undertaken to measure the radioactivity levels in foodstuffs including ingenuous fishes in order to
take necessary radiological measures with the aim of minimizing the potential harmful effects of ionizing
radiation. It is thus expected that the present results will help to establish a baseline data and reference
information to assess any radiological loadings of various fishes in future in Bangladesh particularly
following the latest (11 March 2011) Fukushima Daiichi, Japan nuclear reactor accident and ongoing nuclear
power plant at Rooppur, Pabna, Bangladesh.
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Abstract: Electrical Impedance Tomography (EIT) is an imaging technique of the conductive materials by
measuring the electrical properties with electrodes placed at the boundaries of the object. In the data
acquisition process current is applied to the object using a set of electrodes, and developed voltage is
measured between the other electrodes. EIT has been researched in many different application areas in the
world such as to detect breast cancer, Lung function studies, Brain function clinical applications,
measurement of liquid flow, gas flow in pipe, chemical mixing in the industry, soil test, wood test and
alternative to many other imaging methods. But the instruments are highly sophisticated and are very
expensive. In many simpler applications we do not need such expensive and sophisticated instruments. In this
work we mainly focused on to design of a simpler, low cost EIT system using Arduino circuit boards. This
EIT system consists of 8 electrodes. A PC which controls I/O cards (multiplexers) through the Arduino
micro-controller. The accuracy and operation of the developed device was tested several times with different
conditions. Shape and pattern of this collected data resembles theoretical pattern of EIT data for 3D
spherically symmetric object.
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Abstract: Pulsed electromagnetic field (PEMF) is an important modality for relief of musculoskeletal pain,
which is gaining acceptance in mainstream medicine of late. However, appropriate PEMF instruments
available in the advanced countries are very expensive, not affordable to people in low and medium income
countries (LMIC) like Bangladesh. Besides, once something goes
wrong, it is very difficult to repair such devices. Previously, our
extended groups at the University of Dhaka and at BiBEAT
developed a personal model which an individual can use at home.
The present authors developed a microcontroller based table top
model with three outputs for driving three coils, suitable for
providing therapy in a hospital or a clinic as shown in Figure 1.
Fig 1. A table top clinic model made
The table top clinic model has three coil devices (8cm diameter)
by the authors with three outputs
with multiple schemes for pain relief, particularly for pain in the
muscles of the neck and back. The designed electronic pulse
generator was powered by mains power supply because no direct body contact is necessary. The coils were
mounted on a leather belt. The experimental devices had pulse widths between 0.3ms and 1ms repeating
between 70Hz and 700Hz. Both parameters may be chosen by the user through program control. The peak
magnetic fields at the center of the coils were of the order of a few mTesla and the initial rate of rise of
magnetic field was about a few Tesla/sec. This device was field tested on many patients with high success
rates. Worn daily for 3 or 4 hours, chronic pains of more than a year subsided significantly in a few days.
Acute pains of a day or two subsided in a single session of about an hour. A block diagram of the system

Fig 2: Block diagram of the developed clinic model of PEMF device

design is given in Figure 2. Our indigenous device can be supplied at a very low cost compared to the
imported ones at huge benefit to people of low resource countries of the world.
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