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Preface

4th International Conference on Medical Devices, ICMD’2021, will be organized
by Hasan Kalyoncu University (HKU) and Izmir Katip Celebi University (IKCU)
with international participation on June 10-12, 2021 in Gaziantep, Turkey. All
presentations were online because of the pandemic.

ICMD conferences (where former abbreviation was TIPCIH) bring together the
students, users, manufacturers, researchers, and public representatives working in
the field of medical device technologies. It also aims to share the information inves-
tigated from scientific researchs on the medical fields, and propose common com-
munication platform to solve specific problems on the medical device sectors. Main
conference language is English, but all the full papers must include Turkish title,
abstract, and keywords, too.

This conference holds all the theorical subjects and applications related to med-
ical devices including but not limited to the list given below:

e Artificial Intelligence, and Expert Systems
e Bioinformatics

e Biomechanics

e Biomedical Signal Processing

e Biomedical Image Processing

e Biomedical Robotics

e Biosensors

e Biostatistics

e Biotechnology

e Brain-Computer (BCI), Human-Machine (HMI), and Human-Human (HHI)
Interfaces

e (Calibration and Maintenance
e Computer-Aided Diagnostic Systems
e Data Acquisition and Instrumentation Issues

e Device Safety, Privacy, and Security

vil



Diagnosis and Treatment Systems

Hospital Information Systems (HIS)
Machine Learning, and Pattern Recognition
Medical Device Design and Implementation
Medical Imaging Systems

Medical Informatics and Communications
Medical Software Design and Applications
Molecular Biology and Biochemistry
Patient Safety, Privacy, and Security
Quality Management and Accreditation
Radiological Information Systems (RIS)

General Topics in Biomedical, Clinical, and Rehabilitation Engineering

All submitted papers were reviewed by at least 2 referees from the Scientific
Committee members who are experts in the related field. All accepted papers were
appeared in the Conference Abstract Book with ISBN and full-length versions of
these papers were published in supporting journals.
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Opening Talk

Turkay DERELI
Rector of Hasan Kalyoncu University

Welcome to the 4th International Conference on Medical Devices. As you know,
due to the Covid-19 pandemic, which has occupied our life for a long time, the
importance of investments to be made in the health sector is again with striking
results. Medical devices are generally produced for the usage of doctors, health-
care professionals, and patients in hospitals, health units, and houses. Since the
production capacity of medical devices is around 15% in our country, the results
show that we are foreign-dependent on many products. For this reason, the quality
of medical device production and service is vital for the development of the health
sector. In addition, R&D studies carried out in universities as a model to support
the development of medical devices and medical products, and university-industry
collaborations should be increased.

Therefore, medical devices, having critical importance for the treatment of pa-
tients in the field of health, should be developed and renewed in parallel with the
developing technology. In addition, the correct training of the people using the
medical device will bring about solving the problems that cause time loss and more
efficiency in work. Therefore, I attach great importance to such scientific meetings
in terms of eliminating the existing deficiencies in the health sector.

Finally, I believe that the 4th International Conference on Medical Devices will
be unforgettable with its expert speakers consisting of distinguished scientists and
many valuable oral presentations. As the Rector of Hasan Kalyoncu University, I
would like to greet everyone who contributed to the conference by wishing that such
important scientific meetings will be held face to face with unique social activities
in Gaziantep in the future.
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Opening Talk

Mehmet Lutfi YOLA
Chair from Hasan Kalyoncu University

I would like to welcome all researchers participating in the 4th International
Conference on Medical Devices.

First of all, I would like to personally thank Assoc. Prof. Dr. Yalcin ISLER as
congress co-chair from Izmir Katip Celebi University for his efforts to organize the
conference.

As it is known, the rapid progress of medical device technology leads the im-
portant developments in the health sector. The contribution of medical devices to
health science in the diagnosis and treatment of diseases determines the direction
of medical developments. Medical device technology, which significantly affects the
treatment preferences of patients, has currently raised the bar of competition be-
tween health institutions that have and do not have this technology. For this reason,
countries that give priority to medical device technologies and allocate a significant
part of their R&D investments to this sector increase their level of development by
giving direction to their economies. In conclusion, I think that it is very impor-
tant to organize such scientific meetings and increase the number of such scientific
meetings at the point of development of the medical device sector in Turkey.

Finally, on behalf of the organizing committee of the 4th International Conference
on Medical Devices, I respectfully greet your interest in our conference and wish you
a productive conference.
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Opening Talk

Yalcin ISLER
Chair from Izmir Katip Celebi University

Dear participants, welcome to the 4th International Conference on Medical De-
vices (ICMD’2021).

First of all, I would like to thank Prof. Dr. Tiirkay DERELI as the rector of
Hasan Kalyoncu University for his unlimited support and encourage us to organize
the 4th conference of this conference series. I also thank Prof. Dr. Mehmet Liitfi
YOLA as the chair of the hosting university for his sincere effort throughout the
conference.

Medical device technology exposes dizzy development, makes it hard to follow for
everybody. That is the reason why we started this international conference series to
create a common platform for researchers, students, industry, and public institutions
from the technology of the medical device to share their experiences four years ago.

It is a great honor to see the progress of this conference series. There are 18
accepted regular papers, three invited talks, and two industry talks. The 49 distinct
authors contributed to these papers in total. Two studies, which took the highest
score from our reviewers, were awarded the Best Paper Award at the conference. We
donated a total of 103 saplings through the TEMA FOUNDATION for our burning
forests in Hatay / Turkey (70 were certified on behalf of our conference series, 24
were certified to the best paper’s authors, and 9 were certified to invited speakers).

Finally, we wish that both the studies shared at the conference and our contri-
bution to afforestation will be beneficial. We greet you on behalf of the organizing
committee of the conference.
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Invited Talks






The Role of 3D Modeling, 3D Medical Printing and

Simulation on Future Medicine and Healthcare System ICMD'2021
'"Emre HURI June 10-12,
IDepartment of Urology, Faculty of Medicine, Hacettepe University, Ankara, 2021
Turkey. _
emrehuri@gmail.com %fl'(ae;tep
E. Huri s Full Professor at Hacettepe University. Invited Talk
Oral

Abstract: He talked about the 3-dimensional (3D) modeling and printing applica-

resentation
tions in state-of-art medical applications and its opportunities in the future. P I

Keywords: 3D modeling; medical printing; future medicine; healthcare system.


mailto:emrehuri@gmail.com




Molecular Dynamics Simulations of DNA- and RNA-Protein
Systems

"Higmet KAMBERAJ
IDepartment of Computer Engineering, International Balkan University, Skopje,
Republic of North Macedonia.
hkamberaj@ibu. edu.mk

Higmet Kamberaj is Full Professor at International Balkan University. He was an
Acting Dean of the Faculty of Engineering from January 2017 to September 2019.
Higmet completed his Ph.D. (in Computational Physics) in 2005 from Manchester
Metropolitan University and Post-Doctoral studies from the University of Minnesota,
Arizona State University, and National Institute of Nanotechnology at University of
Edmonton. He received his Bachelor of Science (in Physics) in 1996 from the Uni-
versity of Tirana and his Master of Science (in Physics) from the University of
Siegen in 2000. Higmet has published more than 20 articles and book chapters in
reputed journals and has been serving as editor-in-chief, editorial board member, and
ad-hoc reviewer of repute. Very recently, Higmet Kamberaj has published a book at
Springer publisher in Scientific Computation Series. His articles focus on under-
standing the structure, dynamics, and thermodynamics of macromolecular systems
using the laws of physics and biochemistry, and applied mathematics. Please email
hkamberaj@ tbu. edu. mk| to contact Higmet or by wisiting his professional profiles
to learn more about how Higmet’s research articles could contribute your research
and teaching activities.

Abstract: Molecular dynamics (MD) simulation is a standard technique in study-
ing the biological systems’ dynamics, such as proteins, DNA/RNA, membranes, and
complexes. Dynamics, based on the atomistic motions, involve transitions between
different conformational states. The considerable time and size scale of physical and
chemical phenomena will require new statistical and computational approaches to
be studied efficiently.

This talk will discuss the rigorous protocols used to perform computer simulations
using the MD technique of biological systems, such as DNA- and RNA-protein
complexes. Also, it will present some approaches suggested for analyzing the MD
simulation results using efficient statistical models. In particular, the focus is on
the Weighted Histogram Analysis Method (WHAM), Symbolic Transfer Entropy
(STE), and Graph Theory (GT).

Artificial neural network methods are recently employed to build up a deep learning
architecture for molecular modeling and molecular dynamics. This talk will focus
on recent advanced methodological studies in applying machine learning approaches
in MD simulations and predicting molecular properties and their role in enabling
rational design technologies.

Keywords: computer simulations; DNA /RNA-protein complexes; statistical anal-
ysis; molecular dynamics; machine learning.

ICMD'2021

June 10-12,
2021

Gaziantep
Turkey

Invited Talk

Oral
presentation
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Machine Learning Methods on Biomedical Image Processing

"Mustafa Alper SELVER
!Department of Electrical and Electronics Engineering, Dokuz Eylul University,
Lemar, Turkey.
alper.selver@deu. edu. tr

M. Alper Selver received the B.Sc. degree from Gazi University, Ankara, Turkey, in
2002, and the M.Sc. and Ph.D. degrees from Dokuz Eylil University (DEU), Izmir,
Turkey, in 2005 and 2010, respectively, all in electrical and electronics engineering
(EEE). He has studied with FH-Juelich, Medical Informatics Laboratory, Aachen,
Germany (2004-2005), and the Heffner Biomedical Imaging Laboratory, Columbia
University, New York, USA (January-August 2009). He is currently an Associate
Professor with the DEU EFEE. His research studies include multiscale and hierar-
chical data analysis and development of ensemble models for industrial and medi-
cal, particularly radiological, signal/image processing applications. Dr. Selver has
served as the coordinator/researcher for several The Scientific and Technological Re-
search Council of Turkey (TUBITAK) research projects and the advisor for various
TUBITAK-Technology and Innovation Grant Programs Directorate (TEYDEB) in-
dustrial projects including Turkey’s first European Union project having Euripidies?
label, SIL Certified Advanced Integrated Data Recording and Analysis System for
Railway Transportation Systems—SIL Certified Advanced Integrated Data Record-
ing and Analysis System for Railway Transportation Systems (ADORAS), which
was conducted in partnership with South Korea, Czech Republic, and Spain.

Abstract: Machine learning methods consistently provide state-of-the-art results
at various fields of research including biomedical imaging and image processing ap-
plications. Comparison of resulting image(s) with the ground truth to evaluate
the success rate and quality of the process is an important part of measuring the
progress, understanding pitfalls and assessing clinical feasibility. Due to their na-
ture, biomedical image processing applications often require utilization of several
metrics than can provide evaluation from multiple perspectives. In this respect,
determination of the performance of a machine learning strategy requires selection
of the appropriate metrics and obtaining a concensus of how to combine them. This
corresponds to finding “quantitative correlation of qualitative human expert percep-
tion”, which seems to be satisfied only moderately as stated in.

On the other hand, biomedical image analysis challenges become the primary mech-
anism to determine the best approach by comparing algorithms on common data
sets. The number of these international competitions increase each year as well as
the number of participating teams and submissions. Accordingly, the evaluation of
the results play a very critical role on determining the leading methods. However,
recent studies pointed that adequate interpretation and reproducibility of results are
limited. To elevate the impact of challenges and increase their quality, the Biomedi-
cal Image Analysis ChallengeS (BIAS) initiative developed a set of recommendations
for the reporting of challenges.

In this respect, this talk focuses on the existing evaluation metrics, their imple-
mentations and available tools for their use. The strategies suggested by BIAS to
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ICMD'2021

June 10-12,
2021

Gaziantep
Turkey

Invited Talk

Oral

presentation


mailto:alper.selver@deu.edu.tr

improve the transparency of the reporting of a challenge regardless of field of appli-
cation, image modality or task category will be discussed in the light of the related
literature. Another focus of the talsk will be on ensemble systems, which combine
multiple models and achieve superior results. The reliability of these systems in
terms of peeking phenomena and other machine learning related challenges will be
discussed.

Keywords: biomedical challenges;medical image analysis; machine learning; per-
formance evaluation.



MedicaUroSim, a Surgical Training Simulator

Tbrahim BALABAN
IMediderman Health and Consultancy Company (MedicaWell), Yildiz Teknology
Development Zone, Istanbul, Turkey.
wbrahimbalaban@medicawell.com

Abstract: MedicaUroSim is a surgical training simulator from Medicawell com-
pany. Its construction started in 2018. In 2020, It was supported by TUBITAK.
MedicaUroSim simulator is a gamified and enhanced version of endoscopic proce-
dures using real patient scenarios with software and hardware. MedicaUroSim is the
first domestic and national urology simulator in Turkey.

It has a new and pioneering technology in its field. It supports the education of
medical faculty students with advanced artificial intelligence technology. In addi-
tion, it has a structure that will increase the practicality of urologist surgeons.
MedicaUroSim, which can be used both physically and web-based, shows its dif-
ference from its competitors abroad at this point. In particular, it can be used as
educational material for medical school students within the scope of the distance ed-
ucation model that emerged with the COVID-19 Pandemic. Web-based technology
that can be used in hybrid education models is suitable for development in many
areas.

Keywords: urology; simulator; medical education.

ICMD'2021

June 10-12,
2021

Gaziantep
Turkey

Industry Talk

Oral

presentation
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Frequency Recognition from Temporal and Frequency Depth
of the Brain-Computer Interface based on Steady-State
Visual Evoked Potentials

'Ebru SAYILGAN, 2Yilmaz Kemal YUCE, 3Yalcin ISLER
IDepartment of Mechatronic Engineering, Izmir University of Economics, Izmir,
Turkey.
2Department of Computer Engineering, Alanya Alaaddin Keykubat University,
Antalya, Turkey.

?Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir,
Turkey.
ebru.sayilgan @izmairekonoma. edu. tr, yilmazkemalyuce @gmazil. com,
1slerya@yahoo.com

Abstract: Brain-computer interface (BCI) system based on steady-state visual
evoked potentials (SSVEP) have been acceleratingly used in different application ar-
eas from entertainment to rehabilitation, like clinical neuroscience, cognitive, and use
of engineering researches. Of various electroencephalography paradigms, SSVEP-
based BCI systems enable apoplectic people to communicate with outside world
easily, due to their simple system structure, short or no training time, high tem-
poral resolution, high information transfer rate, and affordable by comparing to
other methods. SSVEP-based BCIs use multiple visual stimuli flickering at differ-
ent frequencies to generate distinct commands. In this paper, we compared the
classifier performances of combinations of binary commands flickering at seven dif-
ferent frequencies to determine which frequency pair gives the highest performance
using temporal and spectral methods. For SSVEP frequency recognition, in total
25 temporal change characteristics of the signals and 15 frequency-based feature
vectors extracted from the SSVEP signal. These feature vectors were applied to
the input of seven well-known machine learning algorithms (Decision Tree, Discrim-
inant Analysis, Logistic Regression, Naive Bayes, Support Vector Machines, Nearest
Neighbour, and Ensemble Learning). In conclusion, we achieved 100% accuracy in
7.5 - 10 frequency pairs among these 2,520 distinct runs and we found that the most
successful classifier is the Ensemble Learning classifier. The combination of these
methods leads to an appropriate detailed and comparative analysis that represents
the robustness and effectiveness of classical approaches.

Keywords: brain-computer interface; steady-state visual-evoked potential; EEG;
machine learning.
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Spirulina Platensis and Bioremediation of Phosmet, Ethion,
Methyl Parathion Pesticides

10zlem GUL, 2Bahar BANKAOGLU YOLA, 3Tugba Raika KIRAN, *Mehmet
Lutfi YOLA
ICBRN Threat Management Master Program, Iskenderun Technical University,
Hatay, Turkey.
2Science and Technology Research Center, Iskenderun Technical University, Hatay,
Turkey.
3Department of Medical Biochemistry, Faculty of Medicine, Malatya Turgut Ozal
Unwversity, Malatya, Turkey.
4 Nutrition and Ditetics Department, Faculty of Health Sciences, Hasan Kalyoncu
Unwversity, Gaziantep, Turkey.
ksml_ zlm@hotmail.com|, ‘bahar.bankaoglu@iste.edu.tr, raika.kiran@ozal.edu.tr,
mlutfi.yola@hku.edu.tr

Abstract: In this study, the bioremediation efficiency of some pesticides in Toxic
Industrial Chemical category of CBRN (Chemical, Biological, Radioactive, Nuclear)
threats with blue-green microalgae was investigated. Although these pesticides are
highly harmful to human, living and environmental health, they are highly persistent
in nature. Recently, the increasing demand and use of pesticides in the agricultural
field poses risks in production, transportation and storage areas. The microalgae
we have used are already known for its ability to metabolize pesticides, as well as
its use in important areas, especially in the medicine and pharmaceutical industry.
Using environmentally friendly bioremediation technique to eliminate or minimize
the harmful effects of pesticides contributes to nature and the future. The fact that
the selected microalgae and pesticides have not been investigated before proves the
originality of our study. Pesticide remediation amount measurements were made by
electrochemistry method and it was determined that Spirulina platensis removed
Phosmet, Ethion and Methyl Paration by 70.0%, 61.0%, 50.0%, respectively, at the
end of the Tth day.

Keywords: CBRN (Chemical, Biological, Radioactive, Nuclear); pesticide; biore-
mediation; microalgae.
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Devices Used by 112 Personnel in the Covid-19 Pandemic
Process, Validation and Problems Encountered

!Ahmet SANVERDI, 'Eda Nur KARAGOZ, ?2Mehmet Lutfi YOLA
TOBRN Threat Management Master Program, Iskenderun Technical University,
Hatay, Turkey.

2 Nutrition and Ditetics Department, Faculty of Health Sciences, Hasan Kalyoncu
Unwversity, Gaziantep, Turkey.
ahmet.sanverdi.mfbel9@iste.edu.tr, edakaragoz.mfbel19@iste.edu.tr,

mlutfi.yola@hku. edu.tr

Abstract: The emergency health service is for all interventions that are made up
of people who have received special education in their field, who work together in
order to provide the best emergency response to the sick and injured in the shortest
time possible in line with the possibilities available. In this context, although the
emergency health service provided during the pandemic process requires the imple-
mentation of special procedures for healthcare professionals, it is important in the
validation of the biomedical devices used during the provision of this service. Es-
pecially the fact that this process was a disaster that took place in an unexpected
time period caused everyone to be caught unprepared and this situation caused
the current workload of healthcare workers to increase even more. In this study,
we conducted a literature search to shed light on the problems experienced by 112
emergency healthcare professionals during the pandemic period and how the valida-
tion of the biomedical devices used by these personnel in the ambulance should be.
The type of research is descriptive research. The Covid-19 pandemic was accepted
as a case and the literature was reviewed, with this case being the focus. During the
literature search, up-to-date keywords such as "emergency health service, Covid-19,
disaster preparedness, emergency aid unit employees, biomedical device technolo-
gies", which are also mentioned in the keywords, were scanned. Care was taken
to ensure that the studies included in the review section were up to date and in
accordance with the academic guide. In addition, due to the limitation of resources
in the validation section of the research, assistance was received from the relevant
legislation and expert medical company engineers and from the active staff in the
field of healthcare professionals’ problems. As a result of this research, we have
reached the conclusion that legal regulations should be made regarding the prob-
lems experienced by healthcare professionals due to the pandemic and that existing
standards related to device validation should be updated after the pandemic.

Keywords: emergency health service; disaster preperadness; Covid-19; 112 emer-
gency aid unit employees; biomedical device technologies.
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Medicinal Plants for Prevention and Treatment of
Coronavirus Disease

!Onder OTLU, 2Ceyhun BEREKETOGLU, 'Tugba Raika KIRAN, 3Aysun BAY
KARABULUT
IDepartment of Medical Biochemistry, Faculty of Medicine, Malatya Turgut Ozal
Unwversity, Malatya, Turkey.
2Department of Biomedical Engineering, Iskenderun Technical University, Hatay,
Turkey.

3 Department of Medical Biochemistry, Faculty of Medicine, Ankara Yildirim
Beyazit University, Ankara, Turkey.
onder.otlu@ozal.edu.tr, ceyhun.bereketoglu@iste. edu.tr, raika.kiran@ozal. edu.tr,
aysunbay@hotmail.com

Abstract: The 2019-nCoV (new Corona Virus) outbreak was announced by the
World Health Organization (WHO), the International Emergency Public Health
Organization, on January 30, 2020, and WHO reported the 2019-nCoV pathogen
to SARS-CoV-2 and Corona virus Disease 2019 on 12 February. (COVID-2019).
COVID-19 was officially recognized as a Pandemic by WHO on March 11, 2020.
Plants have been used all over the world as traditional medicine for centuries to
treat many chronic infections, including viral diseases. In recent years, scientists
have been trying to verify the potential of functional compounds to protect human
health and cure diseases with their research on functional and nutraceutical foods.
Traditional medicinal plants have a long history supported by many researches such
as maintaining a healthy life, toxins taken in daily life, fighting and preventing dis-
eases, and longevity. Studies on the antiviral, anti-inlammatory and antioxidant
properties of ethnomedical plants and natural phytochemicals can be considered
as a great potential drug source against various ailments as well as Covid-19 treat-
ment. Based on this study, plant extracts increase immunity with the increase in the
number of white blood cells and lymphocytes in viral infections such as Covid-19,
which can lead to fatal consequences, regulating the production and release of proin-
flammatory cytokines, showing an anti-inflammatory effect with a decrease in the
C-reactive protein and erythrocyte sedimentation rate. It appears to have a positive
effect such as interfering with the development and potential antiviral agent activity.
In this study, phytochemicals and effects associated with COVID-19 infection were
reviewed.

Keywords: Covid-19; medical plants; herbal drugs.
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Forecasting Model to Predict the Spreading of the
COVID-19 Outbreak in Turkey

!Ceyhun BEREKETOGLU, 'Nermin OZCAN, 2Tugba Raika KIRAN, 3Mehmet
Lutfi YOLA
IDepartment of Biomedical Engineering, Iskenderun Technical University, Hatay,
Turkey.

2Department of Medical Biochemistry, Faculty of Medicine, Malatya Turgut Ozal
Unwversity, Malatya, Turkey.

3 Department of Nutrition and Dietetics, Faculty of Health Sciences, Hasan
Kalyoncu University, Gaziantep, Turkey.
ceyhun.bereketoglu@iste. edu.tr, lnermin.ozcan@iste. edu.tr, \raika. kiran@ozal. edu. tr,
mlutfi.yola@hku.edu.tr

Abstract: This study aimed to forecast the future of the COVID-19 outbreak
parameters such as spreading, case fatality, and case recovery values based on the
publicly available epidemiological data for Turkey. We first performed different fore-
casting methods including Facebook’s Prophet, ARIMA and Decision Tree. Based
on the metrics of MAPE and MAE, Facebook’s Prophet has the most effective fore-
casting model. Then, using Facebook’s Prophet, we generated a forecast model for
the evolution of the outbreak in Turkey fifteen-days-ahead. Based on the reported
confirmed cases, the simulations suggest that the total number of infected people
could reach 4328083 (with lower and upper bounds of 3854261 and 4888611, respec-
tively) by April 23, 2021. Simulation forecast shows that death toll could reach
35656 with lower and upper bounds of 34806 and 36246, respectively. Besides, our
findings suggest that although more than 86.38% growth in recovered cases might
be possible, the future active cases will also significantly increase compared to the
current active cases. This time series analysis indicates an increase trend of the
COVID-19 outbreak in Turkey in the near future. Altogether, the present study
highlights the importance of an efficient data-driven forecast model analysis for the
simulation of the pandemic transmission and hence for further implementation of
essential interventions for COVID-19 outbreak.

Keywords: Covid-19; forecasting; Facebook’s prophet; Turkish population; inter-
vention.
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Ovarian Cancer Prediction Using PCA, K-PCA, ICA and
Random Forest

L Asiye SAHIN, 'Nermin OZCAN, 'Gokhan NUR
I Department of Biomedical Engineering, Iskenderun Technical University, Hatay,
Turkey.
asiye.sahin@iste.edu.tr, \|nermin.ozcan@iste.edu.tr, gokhan.nur@iste. edu.tr

Abstract: Ovarian cancer, which is the most common in women and occurs mostly
in the post-menopausal period, develops with the uncontrolled proliferation of the
cells in the ovaries and the formation of tumors. Early diagnosis is very difficult and
in most cases, it is a type of cancer that is in advanced stages when first diagnosed.
While it tends to be treated successfully in the early stages where it is confined to
the ovary, it is more difficult to treat in the advanced stages and is often fatal. For
this reason, it has been focused on studies that predict whether people have ovarian
cancer. In our study, we designed a RF-based ovarian cancer prediction model using
a data set consisting of 49 features including blood routine tests, general chemistry
tests and tumor marker data of 349 real patients. Since the data set containing too
many dimensions will increase the time and resources that need to be spent, we re-
duced the dimension of the data with PCA, K-PCA and ICA methods and examined
its effect on the result and time saving. The best result was obtained with a score
of 0.895 F1 by using the new smaller-sized data obtained by the PCA method, in
which the dimension was reduced from 49 to 6, in the RF method, and the training
of the model took 18.191 seconds. This result was both better as a success and more
economical in terms of time spent during model training compared to the prediction
made over larger data with 49 features, where no dimension reduction method was
used. The study has shown that in predictions made with machine learning models
over large-scale medical data, dimension reduction methods will provide advantages
in terms of time and resources by improving the prediction results.

Keywords: dimension reduction; machine learning; ovarian cancer; random forest
algorithm.
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Pulse-Galvanic Skin Response Analysis with Multiple Sensor
Device Design

'Mehmet Ali DINCER, ?Kubra EVREN SAHIN, 3Savas SAHIN
IDepartment of Biomedical Technologies, Izmir Katip Celebi University, Izmir,
Turkey.

“Doctor Behcet Uz Children’s Education and Research Hospital, Izmir Provincial
Health Directorate, Izmar, Turkey.

S Department of Electrical and Electronics Engineering, Izmir Katip Celebi
Unwwversity, Lzmir, Turkey.
mehmet.ali. dincer@hotmail.com, kubraevren@gmazil.com, sahin.savas@yahoo.com

Abstract: In this study, the development of a low-cost electronic card-based med-
ical device measuring and recording patient data was described via non-invasive
methods. Both the descriptive statistical analysis and the regression model was per-
formed from the pulse and galvanic skin response (GSR) from the volunteer’ data.
It is important to measure and record different data simultaneously with multiple
sensors from the patient during the treatment, medical operation and care periods
of the patients. The data measured from the designed device was evaluated for the
patient’s position, GSR, the respiration rate, the blood oxygen content, and the
heart rate. The designed measurement and recording device were implemented with
an embedded system-based microcontroller card. The designed device might pro-
vide for monitoring and recording data with led display, serial port, microSD card
or internet of things.

Keywords: galvanic skin response; pulse measurement; multiple sensor; medical
device design.
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Comparison of Feature Reduction and Selection in Early
Diabetes Diagnosis

'Abdullah CALISKAN
I Department of Biomedical Engineering, Iskenderun Technical University, Hatay,
Turkey.
abdullah. caliskan@iste. edu. tr

Abstract: Diabetes is one of the most common health problems in the world. This
problem is increasing day by day with unbalanced and unconscious nutrition. Once
a person is diagnosed with diabetes, the likelihood of recovery from the disease is
very low. Once someone is diagnosed with diabetes, he/she has to continue her/his
life depending on the medication and/or a strict diet program. This isn’t hard
for patients living in developed countries. However, it is much more difficult for a
developing country citizen to access these opportunities. Because it is much more
difficult for the citizens of this country to access medicine and healthy nutrition.
Therefore, in this study, the way to diagnose diabetes as easily and quickly as possi-
ble from some of the symptoms easily obtained from the person was examined with
machine learning techniques. In the diagnosis of diabetes, parameters such as age,
sex, polyuria, polydipsia, sudden weight loss, fatigue, polyphagia, genital fungus,
blurred vision, itching, irritability, delayed recovery, partial paralysis, cramps, hair
chitin, and obesity were analysed.

Keywords: machine learning; diabetes.
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Histopathological Evaluation of Tissue Specific Responses of
Subacute Clothianidin Administration in Oncorhynchus
myKkiss

!Gokhan NUR, 2Demet DOGAN, 3Haci Ahmet DEVECI
IDepartment of Biomedical Engineering, Iskenderun Technical University, Hatay,
Turkey.

2 Araban Vocational School, Gaziantep University, Gaziantep, Turkey.

3 Department of Nutrition and Dietetics, Faculty of Health Sciences, Gaziantep
University, Gaziantep, Turkey.
gokhan.nur@iste.edu.tr, demetdogan@gantep.edu.tr,

h ahmet deveci@gantep.edu.tr

Abstract: Clothianidin, one of the latest members of neonicotinoids, is a systemic
insecticide of the neonicotinoid group that affects the central nervous system by
acting as a nicotinic acetylcholine receptor agonist. Although it is stated that it
has no dangerous potential for aquatic organisms, accumulation in water basins is
important in terms of environmental toxicity. In this study, the histopathological
changes caused by clothianidin applied in subacute application (7 days) form and in
environmental doses (3, 15 and 30 pg/L) in the brain, kidney, muscle and gill tissue
of juvenile Oncorhynchus mykiss were determined. Parallel to the administration of
increasing doses of clothianidin, an increase in the severity of pathological lesions is
observed in the brain, muscle, kidney and gill tissue. In particular, it shows that as
a result of the accumulation of pesticides in aquatic organisms, lesions may develop
as tissue-specific responses, thus leading to tissue dysfunction.

Keywords: Clothianidin; O. mykiss; brain; kidney; muscle; gill; histopathology;
subacute administration.
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Manufacturing Multicolor LED-Based Phototherapy Device
with a Novel 3D Design

'Busra YASAR, 'Yalcin ISLER, 'Nermin TOPALOGLU AVSAR
IDepartment of Biomedical Engineering, Izmir Katip Celebi University, Izmir,
Turkey.
busra_yasar@yahoo.com, islerya@yahoo.com, nermin.topaloglu@ikcu. edu.tr

Abstract: Jaundice is a condition that results from an increase in bilirubin level
in the blood. Its prevalence in newborns is around 60-70%. When this temporary
jaundice becomes pathological and left untreated, significant damages may occur
such as brain damage, vision loss, lung and kidney dysfunction, and even death.
One of the methods used for the treatment of jaundice is phototherapy. In this
study, a design has been made with 3 foldable LED panels to increase the target
area. In addition, high-voltage LEDs with blue-greenwhite wavelengths were used.
Thus, it was aimed to minimize the risks of nausea and dizziness caused by intense
blue light. An automatic system has been achieved by using temperature and light
intensity sensors. The system will warn the user at temperatures and light intensity
that are harmful to the baby.

Keywords: phototherapy; jaundice; LED; Arduino; newborn baby.
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Investigating the Biphasic Dose Response of HUVEC Cells in
Low-Level Light Therapy

Dilara PORTAKAL KOC, 2Gunnur ONAK, 'Nermin TOPALOGLU AVSAR
IDepartment of Biomedical Engineering, Izmir Katip Celebi University, Izmir,
Turkey.

?Department of Biomedical Technologies, Izmir Katip Celebi University, Izmir,
Turkey.
dilara@live.de, gunnur.onak@ikcu.edu.tr, nermin.topaloglu@ikcu. edu. tr

Abstract: Photobiomodulation (PBM) and Photodynamic Therapy (PDT) appli-
cations work by producing reactive oxygen species (ROS). PBM is used for wound
healing and cell proliferation while PDT is used to destroy pathogen and cancer
cells. It has also been observed that low-dose PDT can cause the proliferation of
pathogens and cancer cells, as well as the proliferation and differentiation of the
cells, such as osteoblasts. However, the possible effects of low-dose PDT on en-
dothelial cells inducing the differentiation and proliferation profile have not been
investigated. This study aimed to enable the formation of low dose reactive oxygen
species by using 808-nm wavelength laser radiation in the presence of Indocyanine
green, and thus, to trigger various cellular mechanisms as in the PBM mechanism,
for the differentiation of HUVEC cells. As a result of the applications, it has been
observed that low-dose PDT increased the cell viability by 20% and supported an
approximately 20% increase in endothelial tubular structure formation compared to
the control group. Intracellular ROS formed after the light applications were the
mediator molecules for these outcomes to happen. In the light of these results, it is
assumed that ROS formed by low-dose PDT can trigger vasculogenesis.

Keywords: photodynamic therapy; photobiomodulation; 808-nm; indocyanine
Green; HUVEC cells.
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Artificial Intelligence Applications in Nutrition and Dietetics

zzet ULKER, 2Feride AYYILDIZ
IDepartment of Nutrition and Dietetics, Erzurum Technical University, Erzurum,
Turkey.
2Department of Nutrition and Dietetics, Gazi University, Ankara, Turkey.
12zetulker@gmail.com, [feridecelebr  dyt@hotmail.com

Abstract: Artificial intelligence (Al) is a branch of computer science whose purpose
is to imitate thought processes, learning abilities, and knowledge management. The
increasing number of applications in experimental and clinical medicine is striking.
Artificial intelligence applications in the field of nutrition and dietetics is a fairly
new and important field. Different apps related to nutrition are offered to the use
of individuals. The importance of individual nutrition has also triggered the in-
crease in artificial intelligence apps. It is thought that different apps such as food
preferences and dietary intake can play an important role in health promotion. Re-
searchers may have some difficulties such as remembering the frequency or amount
of intake in assessment of dietary intake. Some applications used in the assessment
of food consumption contribute to overcoming these difficulties. Besides, these apps
facilitate the work of researchers and provide more reliable results than traditional
methods. The apps to be used in the field of nutrition and dietetics should be de-
veloped by considering the disadvantages. It is thought that artificial intelligence
applications will contribute to both the improvement of health and the assessment
and monitoring of nutritional status.

Keywords: nutrition and dietetics; artificial intelligence; health.
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The Investigation of the Effect of PEEK-Rod Fixation
Systems on Pedicle Screws and The Adjacent Intervertebral
Discs

1Saliha Zeyneb AKINCI, 2Derya KARABULUT, 3Hasan Kemal SURMEN, 4Onur
YAMAN, *Yunus Ziya ARSLAN
IDepartment of Biomedical Engineering and Bioinformatics, Istanbul Medipol
Unaversity, Istanbul, Turkey.
2Department of Mechanical Engineering, Istanbul Cerrahpasa University, Istanbul,
Turkey.
3Department of Automotive Technology, Vocational School of Technical Sciences,
Istanbul Cerrahpasa University, Istanbul, Turkey.
4 Department of Neurosurgery, Memorial Hospital, Istanbul, Turkey.
> Department of Robotics and Intelligent Systems, Turkish-German University,
Istanbul, Turkey.
szakinci@medipol. edu.tr, | deryakarabulut@istanbul. edu. tr,

hasan.surmen@istanbul. edu.tr, dronuryaman@yahoo.com), yunus.arslan@tau. edu. tr

Abstract: In recent years, orthopedic fixation devices have been widely used in the
treatment of spinal injuries and deformities. In order to decrease the degree of these
pathologies in theory, novel spinal motion preservation methods have been devel-
oped. In this study, the spine model of an adolescent idiopathic scoliotic patient was
developed and the biomechanical effects of a traditional spine implant system and
the system of polyetheretherketone (PEEK) were compared. The three-dimensional
lumbar spine from L2 to L5 vertebra was developed from computed tomography
data. The model involved lumbar vertebrae, intervertebral discs, facet joints, and
ligaments. In our study, the L2-L5 lumbar model was subjected to the loads and
lateral bending moments. The efficacy of the discs, screws and rods in the models
that were composed of two different fixation systems (titanium-rod and PEEK-rod)
were evaluated regarding the Von Mises stress and, the maximum shear stress dis-
tributions. The finite element analysis was performed and Ansys Workbench was
employed in the simulation process. It was determined that the PEEK rod fixa-
tion system reduced the equivalent and shear stress values when compared with the
titanium-based fixation system. Since adjacent segment disease has become a com-
mon drawback of fusion surgeries, intervertebral discs were also examined in each
loading condition. According to the results, the PEEK rod system decreased the
total deformation and stress values on the adjacent discs (L3-L4 and L4-L5) of the
model compared to the other system. Therefore, it was concluded that the fixation
devices reduced the loading on the model especially on the discs and ligaments. Be-
sides, compared to traditional rod fixation systems, PEEK rod systems expressed
better load-sharing with the reduction of stress at the bone-to-screw interface.

Keywords: finite element analysis; titanium rod; von Mises stress analysis; PEEK
rod; adjacent segment disease.
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A Comparison of Different Strategies for The Modification of
Quartz Tuning Forks Based Mass Sensitive Sensors Using
Natural Melanin Nanoparticles

'Derya DEMIR, 'Sude GUNDOGDU, !Seyda KILIC, 'Tugce KARTALLIOGLU,
2Yusuf ALKAN, 'Engin BAYSOY, 'Gizem KALELI CAN
IDepartment of Biomedical Engineering, Izmir Demokrasi University, Izmir,
Turkey.

2 Department of Biomedical Sciences and Engineering, Izmir Demokrasi University,
Lemar, Turkey.
derya.demir@std.idu. edu.tr, sude.qundogdu@std.idu. edu.tr,
seyda.kilic@std.1du. edu.tr, tugce.kartallioglu@std.vdu. edu.tr,
2017103005Q@std.1du. edu.tr, engin.baysoy@idu.edu.tr, gizem.kalelican@idu. edu. tr

Abstract: Quartz tuning fork (QTF) is a measurement tool that is gaining at-
traction nowadays due to remarkable features like their low cost, stable resonance
frequency, and considerably low working frequency. However how to functionalize a
QTF as a chemical or a physical sensor is still an important problem that need to
be solved for a widespread usage. This paper describes approaches to functional-
ize QTFs by utilizing melanin nanoparticles (MNP) in order to create a recognition
layer for the creation of a target specific mass sensitive biosensor. In order to achieve
this aim, electroplating and dip coating methods are chosen for their relative ease
of use and cheap operating costs for the purpose of being industry-friendly and re-
producible as a product for field applications. Moreover a comparative study on
chemical etching of QTFs was conducted with the goal of improving MNP attach-
ment during dip coating process.

Keywords: quartz tuning fork; melanin nanoparticle; mass sensitive biosensor;
nanobiosensor.
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Evaluation of Wigner-Ville Distribution Features to Estimate
Steady-State Visual Evoked Potentials’ Stimulation
Frequency

"Murside DEGIRMENCI, 2Ebru SAYILGAN, 3Yalcin ISLER

IDepartment of Biomedical Technologies, Izmir Katip Celebi University, Tzmir,
Turkey.
?Department of Mechatronic Engineering, Izmir University of Economics, Izmir,
Turkey.
?Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir,
Turkey.

mrsddgrmnc.09@gmail. com, |ebru.sayilgan @izmirekonoma. edu.tr,
1slerya@yahoo.com

Abstract: Brain Computer Interface (BCI) is a system that enables people to
communicate with the outside world and control various electronic devices by in-
terpreting only brain activity (motor movement imagination, emotional state, any
focused visual or auditory stimulus, etc.). The visual stimulation based recording
is one of the most popular methods among various electroencephalography (EEG)
recording methods. Steady-state visual-evoked potentials (SSVEPs) where visual
objects are blinking at a fixed frequency play an important role due to their high
signal-to-noise ratio and higher information transfer rate in BCI applications. How-
ever, the design of multiple (more than 3) command systems in SSVEPs based
BCTI systems is limited. The different approaches are recommended to overcome
these problems. In this study, an approach based on machine learning is proposed
to determine stimulating frequency in SSVEP signals. The data set (AVI SSVEP
Dataset) is obtained through open access from the internet for simulations. The
dataset includes EEG signals that was recorded when subjects looked at a flickering
frequency at seven different frequencies (6-6.5-7-7.5-8.2-9.3-10Hz). In the machine
learning-based approach Wigner-Ville Distribution (WVD) is used and features are
extracted using Time-Frequency (TF) representations of EEG signals. These fea-
tures are classified by Decision Tree, Linear Discriminant Analysis (LDA), k-Nearest
Neighbor (k-NN), Support Vector Machine (SVM), Naive Bayes, Ensemble Learn-
ing classifiers. Simulation results demonstrate that the proposed approach achieved
promising accuracy rates for 7 command SSVEP systems. As a consequence, the
maximum accuracy is achieved in the Ensemble Learning classifier with 47.60%.

Keywords: brain-computer interface (BCI); electroencephalography (EEG); steady-
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Detecting Abnormalities in Heart Sounds

"Muhammed TELCEKEN, 'Yakup KUTLU
IDepartment of Computer Engineering, Iskenderun Technical University, Hatay,
Turkey.
mtelceken@gmazl.com, lyakup. kutlu@iste. edu. tr

Abstract: Heart sounds are important data that reflect the state of the heart. It
is possible to prevent larger problems that may occur with early diagnosis of abnor-
malities in heart sounds. Therefore, in this study, the detection of abnormalities in
heart sounds has been studied. In order to detect abnormalities in heart sounds, the
heartbeat-sounds data set obtained free of charge from the kaggle.com website was
examined. Mel frequency cepstral coefficients (MFCCs) were used in the selection
of the characteristics of the sounds. Parameters such as the number of filters to
be applied for MFCCs, the number of attributes to be extracted are examined sep-
arately with different values. The classification performance of heart sounds with
feature matrices extracted in different parameters of MFCCs with K-nearest neigh-
bor algorithm was investigated. The classification performance of different feature
extractions was compared and the best case was tried to be determined. Two dif-
ferent records that make up the data set were examined separately as normal and
abnormal. Then, the new data set obtained by combining the two records was ex-
amined as normal and abnormal.

Keywords: MFCCs; k-nearest neighbors; heart sounds; classification
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Determining the Relation Between the Count Number and
X-Ray Energy Level in Pyroelectric Materials using Linear
Regression Analysis

ISaadet Sena EGELI, ?Yalcin ISLER
!Islerya Medikal ve Bilisim Teknologileri Company, Tzmir, Turkey.
?Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir,
Turkey.
egelisena@qgmail. com, islerya@yahoo.com

Abstract: X-rays are a type of electromagnetic energy which widely used in differ-
ent areas. Since their discovery, x-rays used, especially for medical imaging appli-
cations. On the other hand, new efficient x-ray generation methods have still been
under investigation. Although new imaging modalities arose, xrays have never lost
their popularity in many applications like computed tomography and dental imag-
ing. Among these new methods, x-ray generation using pyroelectric crystal materials
is one of the promising technologies. Pyroelectric crystals generate an electric field
when a temperature change occurs and are affected by various parameters like how
many times (count) the crystal’s temperature changed in a second. Hence, this
new technology needs more research. In this study, we investigated the relationship
between the count number and x-rays’ energy level of pyroelectric materials using
linear regression analysis. We used a commercial software package, which is called
the Statistical Package for the Social Sciences (SPSS), for this purpose. As a result,
we achieved a good fit value of R? = 0.91.

Keywords: pyroelectric; x-ray; linear regression.
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Design of Portable Multicolor LED-Based Optical System for
the Photobiomodulation Therapy on Wound Healing Process

'Nermin TOPALOGLU AVSAR, 'Ufuk BALKAYA, ?Ziysan Buse YARALI

CEVIK

IDepartment of Biomedical Engineering, Izmir Katip Celebi University, Izmir,
Turkey.

?Department of Biomedical Technologies, Izmir Katip Celebi University, Izmir,
Turkey.

nermin.topaloglu@ikcu. edu.tr, ufukbalkayaa@gmazl.com,
ziysanbuse.yarali@ikcu. edu. tr

Abstract: Photobiomodulation is a practical and noninvasive treatment that trig-
gers cell proliferation, cell differentiation, wound healing, new tissue formation, in-
flammation and pain reduction with low-level light therapy. Light-emitting diodes
(LEDs) are energy-saving, affordable and safe alternatives to laser devices which
are recently preferred in photobiomodulation. Although the wavelengths between
600-700 nm are most preferred ones, there is a lack of practical optical systems
which study this mechanism in vitro with different wavelengths simultaneously. In
this study, a portable and remotely controlled multicolor LED-based system was
designed and tested on the wound healing process of human keratinocytes by irra-
diating the cells homogenously with 3 different wavelengths (460-475 nm as blue,
515-535 nm as green, and 585-595 nm as orange) on different experimental groups
at the same time. Its proliferative and wound healing effect was evaluated with cell
viability (MTT) analysis and cell migration (scratch) assay, respectively. It was ob-
served that orange-LEDs were designated as the most triggering wavelength in terms
of cell proliferation. Also, it was revealed with this device that different wavelengths
can reach the intended accelerated wound healing process, so this optical system
will be an advantageous design for future practical photobiomodulation studies in
vitro.

Keywords: photobiomodulation; blue LED; green LED; orange LED; wound heal-
ing.
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